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Abstract

subsequent effective interventions.

SI.

Objectives This study aims to review and analyze factors associated with suicidal ideation to provide a rationale for

Methods Data from this study were obtained from the Assessing Nocturnal Sleep/Wake Effects on Risk of Suicide
(ANSWERS). The University of Arizona evaluated 404 young adults aged 18-25 years using different scales. Then,
general demographic data was recorded. An elastic network (EN) was used to optimize feature selection, combined
with logistic regression, to determine the influencing factors associated with Sl in young adults.

Results The EN regression retained 11 potential influencing factors with nonzero coefficients. In the multivariate
logistic regression analysis, INQ-15 perceived burdensomeness (PB) scores (OR: 1.10, 95% Cl: 1.04-1.17), CESD
depression mood scores (OR: 1.16, 95% Cl: 1.07-1.26), and age (OR: 0.72, 95% Cl: 0.55-0.94) were significant factors for

Conclusions This is the first study to use an Elastic Network logistic regression model to assess the factors affecting
suicidal ideation in young adults. Perceived Burdensome, depression, and age play an important risk role and are the
best predictor combination of suicidal ideation in young adults, with depression being the most significant risk factor.
Increased focus on Perceived Burdensome and negative emotions, along with simultaneous interventions for other
potentially influential factors, can be more effective in preventing suicidal behavior in young adults.
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Introduction

Suicide among young adults is a serious public health
issue. While significant differences in suicide rates are
observed across countries, young adults were consis-
tently found to be overrepresented in these statistics [1].
Over 800,000 people die from suicide worldwide each
year. Suicide accounts for 1.4% of global deaths. Among
youth aged 15-29 years, suicide was the second leading
cause of death [2]. Suicide is defined as the behavior of
deliberately ending one’s life [3]. There are three specific
forms, namely, suicidal ideation (SI), suicide attempt,
and suicide completion [3-5]. The strongest predictor
of attempted suicide and suicide death is SI, which is an
individual’s current desire and plan to commit suicide
without any actual attempt [3-5]. The lifetime prevalence
of SI for young adults is estimated to be 12.1-37.9% [6,
7]. Not only does suicide have serious physical and emo-
tional effects on individuals, but it also causes great eco-
nomic losses to society [8]. Increasing attention to young
adults’ SI, timely assessment, and early intervention are
important to reduce their suicidal behavior effectively.

SI causes are complex and are the result of the inter-
action of multiple factors [9]. Social factors are strong
predictors of SI, such as age, gender, sexual orientation,
education, income, and substance abuse [10, 11]. Most
studies identified age as a risk factor for SI [12, 13], owing
to the dramatic physical and mental changes and imma-
ture psychological development in young adults [14].
Gender and sexual orientation have also been considered
important variables associated with SI in many stud-
ies [15, 16]. Despite a gender disparity, with men having
higher suicide rates than women, SI was higher in women
[13]. The prevalence of SI in young women was double
that of men [17, 18]. A national survey conducted in the
United States found an increased association between
specific sexual orientation and SI in young people, mak-
ing it a risk factor for SI among young adults [16]. Socio-
economic inequalities are another factor that contributes
to suicide mortality, and suicide risk rises with increasing
socioeconomic disadvantage and household poverty [11,
19]. Moreover, substance abuse is a significant risk fac-
tor for SI among young people, including smoking and
alcohol abuse [20]. It is widely believed to be linked to
mental disorders, despair, and painful experiences caused
by chronic substance abuse [21]. In addition to social fac-
tors, mental health problems and mental disorders were
found to be independent risk factors for SI [21]. Accord-
ing to the Interpersonal-Psychological Theory of Suicide
(IPTS), SI occurs when individuals experience thwarted
belongingness (TB) and perceived burdensomeness (PB)
[22]. Previous studies demonstrated that TB and PB may
be associated with psychological and emotional prob-
lems such as depression and anxiety [23]. Anxiety disor-
ders and depression mood are important predisposing
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factors for SI, positively predicting current or subsequent
SI in young adults [21, 24, 25]. Therefore, the psycho-
logical problems of young adults require our undivided
attention.

SI is a high-risk factor for suicide and is predictive of
suicidal behavior [3-5]. Understanding the influenc-
ing factors associated with SI is crucial for assessing
suicide risk and developing intervention strategies. Pre-
vious studies on SI mainly used traditional regression
analysis methods to study and analyze related compre-
hensive factors, which requires each factor to be inde-
pendent of each other. However, collinear characteristics
exist among variables such as age, socioeconomic fac-
tors, mental health problems and mental disorders. For
example, epidemiological studies in different cultures
consistently show that in women, major depression, dys-
thymia and anxiety are 2—3 times more common than
men [26], from the beginning of adolescence, and the
negative effects of poverty on emotion in the sociology
of mental health. Previous studies have also shown that
PB and TB in ITPS may be related to psychological and
emotional problems such as depression and anxiety [23].
The collinearity of these variables violates the premise of
traditional regression independent variables, which may
bias the results [27], so the adoption of machine learn-
ing algorithm will be the key to improve the accuracy
and robustness of model prediction. The Elastic Net-
work (EN) regression algorithm adopted in this study
can effectively solve the screening of feature variables
with collinearity, as well as compress the selection of
variables to avoid the problem of model overfitting,
prevent the model from being too complex while main-
taining stability, and significantly improve the quality of
results and quantity reliability. Therefore, this study used
Assessing Nocturnal Sleep/Wake Effects on Risk of Sui-
cide (ANSWERS) data were collected between May 2020
to May 2021 from 885 students aged 18-25 at the Uni-
versity of Arizon [28], exploring the influencing factors
associated with SI through EN logistic regression models,
focusing on SI in young people to prevent the occurrence
of suicidal events.

Materials and methods

Data sources

In this study, data on the impact of ANSWERS were
obtained from the US National Sleep Research Resource
(NSRR). Data were collected between May 2020 to
May 2021 from 885 students aged 18-25 at the Uni-
versity of Arizona (both undergraduates and graduate
students were included). These data were obtained as
part of a Phase I survey to assess the impact of noctur-
nal sleep/wake effects on the risk of suicide, known as
the Assessing Nocturnal Sleep/Wake Effects on Risk of
Suicide (ANSWERS) project [28]. The cross-sectional
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survey included demographic and questionnaire data
from young adult participants. This study aimed to
assess continuity, timing, quality, and barriers to sleep, as
well as general mental health and suicidal thoughts and
behaviors, and ultimately guide subsequent longitudi-
nal studies of undergraduate sleep and suicidal thoughts
and behaviors. The data Recruitment occurred either
through participation in an undergraduate psychology
course or in response to flyers and emails sent through
departmental list-servs [28], and participants provided
informed consent using an electronic consent framework
before completing the survey. The study was approved
by the IRB at the University of Arizona (Protocol#:
2005675654). Information about the ANSWERS can
be accessed at https://doi.org/10.25822/0vvb-6t89. The
NSRR is supported by the National Institutes of Health
and the National Heart, Lung, and Blood Institute (R24
HL114473,75N92019R002).

Study methods

Study subjects

Figure 1 illustrates the collation and exclusion process of
the NSRR ANSWERS database in this study. Our exclu-
sion criteria included the following: (1) self-reported cur-
rent substance use; (2) self-reported neurological organic
disorder; (3) self-reported clinician-confirmed psychiat-
ric illness (schizophrenia, posttraumatic stress disorder,
bidirectional affective disorder, anxiety, or depression);
(4) self-reported as transgender (Transgender people
have more anxious feelings due to hormonal levels and
social disapproval, which may increase the level of SI
[29], so we excluded transgender individuals from our
study); (5) age over 25 (WHO data defines young adults
as 18-25); (6) self-reported former/current use cannabis/
marijuana; (7) subjects with missing data. Ultimately, 404
individuals were included in our study.

Survey of demographic variables
The demographic survey included age, gender (male and
female), sexual orientation (heterosexual and others),
education (high school or less and college or more), and
income (<$25,000, >$25,000, and not reported).
Behavioral characteristics were comprised of drinking
alcohol (yes or no), drinking alcohol to help sleep (yes or
no), and drinking alcohol at a certain time (5-11 a.m.; 11
a.m.—5 p.m.; 5 pm.—11 p.m; 11 p.m.-5 a.m.); drinking
caffeinated products (yes or no) and drinking caffeinated
products at a specific time (5 am.-11 a.m., 11 am.-5
p-m., 5 p.m.—11 p.m., 11 p.m-5 a.m.); currently smoking
(yes or no), often smoking (yes or no), smoking frequency
(never smoker/former smoker, occasionally or every day),
smoking to help relax at night (yes or no), and smoking at
specific times (5 am.-11 a.m,; 11 a.m.-5 p.m,; 5 p.m.—11
p-m; 11 p.m.—5a.m.).
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Research tools

Center for Epidemiologic Studies Depression (CESD):
It is a 20-item self-report questionnaire [30]. Individual
items are reported on a four-point Likert scale ranging
from 0 to 3, with scores from 0 to 60; the higher scores
indicate severe depressive symptoms [30]. The CESD
measures included four dimensions: depressed affect,
positive affect, somatic symptoms/retarded activity, and
interpersonal problems [31]. Those with points greater
than 16 have definite depressive symptoms [32]. CESD
is an effective screening measure for detecting depres-
sive symptoms. It is an efficient screening tool for detect-
ing depressive symptoms, with Kronbach a=0.85 for the
general population [33]. In this study, the overall reliabil-
ity and validity of the CESD was 0.77 and 0.91. The reli-
ability and validity of the depressed affect were 0.85 and
0.86, positive affect reliability and validity were 0.81 and
0.75, somatic symptoms/retarded activity reliability and
validity were 0.70 and 0.79, interpersonal problem reli-
ability and validity were 0.57 and 0.50.

Short Urgency, Premeditation, Perseverance, Sen-
sation Seeking, Positive Urgency, Impulsive Behavior
Scale (S-UPPS-P): The S-UPPS-P was created by select-
ing the four entries with the highest factor load in each
dimension from the full UPPS-P [34]. It is a 20-item
impulsivity assessment scale, and all items were scored
using the Likert scale, from 1 (I strongly agree) to 4 (I
strongly disagree) [35]. Five different impulsive aspects
were assessed: negative urgency, positive urgency, sen-
sory seeking, lack of foresight, and lack of adherence
[36]. Higher scores indicate stronger impulsivity [36].
The internal consistency of each subscales is good, with
Cronbach « range of 0.74—0.88 [34]. The overall reliabil-
ity validity of S-UPPS-P was 0.68 and 0.84. The reliability
and validity of the negative urgency were 0.71 and 0.73,
positive urgency reliability and validity were 0.78 and
0.78, sensory seeking reliability and validity were 0.65
and 0.67, lack of foresight reliability and validity were
0.76 and 0.73, lack of adherence reliability and validity
were 0.60 and 0.68.

Pittsburgh Sleep Quality Index (PSQI): The PSQI
design was primarily used to assess the patients’ overall
sleep quality. The scale has 19 self-rated items belong-
ing to seven components: subjective sleep quality, sleep
latency, sleep duration, sleep efficiency, sleep disorders,
sleep medication use, and daytime dysfunction [37].
The frequency of sleep problems in the past month and
overall sleep quality were assessed [37]. Each question
had a score ranging from 0 to 3, with higher scores rep-
resenting more severe sleep disturbance [37]. The seven
component scores of the PSQI had an overall reliability
coefficient Cronbach’s a of 0.83, indicating a high degree
of internal, consistency [37]. In this study Kronbach
a=0.76 and validity was 0.78.
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ANSWERS the study included a total
of 971 adult participants
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self-reported current medication use
N=236

y

After excluded
N=735

self-reported having an organic neurological disease
N=7

After excluded
N=728

Self-reported presence of clinician-diagnosed psychiatric illness
N=123

y

After excluded
N=605

self-report as a transgender
N=10

y

After excluded
N=595

older than 25 years
N=28

y

After excluded
N=567

Self-reported ever / current cannabis / marijuana use
N=142

y

After excluded
N=425

subjects with missing data
N=21

y

After excluded
N=404

A total of 404 young adults aged 18 —
25 were included

Fig. 1 Flowchart of the population included in our final analysis
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Interpersonal Needs Questionnaire-15 (INQ-15): The
original questionnaire developed and revised by the
Kimberly A. Van Orden Suicide Interpersonal Theory
Research Group includes 25 items [38]. Due to the mul-
ticollinearity problem, Van Orden et al. revised it several
times, forming four revised versions. The INQ-15 was
found to truly and effectively reflect the interpersonal
needs of college students [39, 40]. It includes two dimen-
sions: perceived burden summary and thwarted belong-
ing summary [40]. There are 15 items in total, including
six reverse-scoring questions. Using seven comments,
“1” is completely incorrect, and “7” is completely correct
[40]. After the reverse-scoring processing of the corre-
sponding items, the higher the score, the higher the level
of frustration attribution and self-burdensome percep-
tion, that is, the greater the frustration of interpersonal
needs [40]. The INQ-15 scale showed good internal
consistency for TB and PB, with a Kronbach a of 0.88
and 0.78, respectively [41]. The total reliability valid-
ity of INQ-15 was 0.69 and 0.91. The perceived burden
summary reliability validity was 0.95 and 0.90, and the
thwarted belonging summary reliability validity was 0.74
and 0.86.

Columbia-Suicide Severity Rating Scale (C-SSRS):
The C-SSRS was originally developed by researchers at
Columbia University, the University of Pennsylvania,
and the University of Pittsburgh [42]. It is recommended
for clinical use by the Food and Drug Administration
for clinical trials and adopted by the Centers for Dis-
ease Control and Prevention for defining and stratifying
SI and behaviors [43, 44]. This scale was used to assess
SI and suicidal behavior over the past three months and
throughout one’s lifetime. SI had five items and suicidal
behavior three items, with “0” indicating “no” and “1”
meaning “yes,” and the SI severity was the sum of five
questions. The C-SSRS internal consistency was very
high Cronbach «a of 0.94 [42]. The reliability and validity
in this study were 0.88 and 0.81, respectively.

Insomnia Severity Index (ISI): This seven-item scale
is a simple tool for screening insomnia to assess the
nature and symptoms of sleep disorders in subjects [45].
Subjects used the Likert scale to score each item on the
scale with a range of 0—4 and a total score of 0-28 [45]. A
higher score indicated more severe insomnia symptoms,
and clinically significant insomnia was detected when the
total score was >14. ISI exhibited excellent internal con-
sistency a=0.84 [46]. The reliability and validity of ISI in
this study were 0.78 and 0.81, respectively.

Generalized Anxiety Disorder-7 Questionnaire (GAD-
7): It is a scale based on the seven diagnostic criteria for
anxiety disorders in the Diagnostic and Statistical Manual
of Psychiatric Disorders developed by the American Psy-
chiatric Society [47]. The patients answered the contents
of the questionnaire according to their psychological
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status in the last two weeks. The questionnaire contains
seven questions, using the Likert scoring method, scoring
0-3 [47]. The total score for the seven questions was 21
points, with a higher score indicating a greater likelihood
of anxiety and a deeper level of anxiety [47]. GAD-7 has
been validated in a large sample of patients in primary
care settings and in a large general population sample in
Germany, reporting high internal consistency Cronbach
a=0.92 [48]. The reliability and validity of GAD-7 in this
study were 0.91 and 0.90, respectively.

Disturbing Dream and Nightmare Severity Index
(DDNSI): It consists of five questions and self-retro-
spective measures of the frequency and severity of cur-
rent nightmares [49]. It has two parts that address the
frequency and number of nightmares per unit of time
and the severity and intensity of the nightmare problem.
Moreover, the measure assessed the frequency of night-
mares [49]. The total score was calculated by adding the
number of nightmares per week, number of nights per
week, wake frequency associated with nightmares, sever-
ity score of nightmares, and intensity of nightmares. The
total score ranged from 0 to 37, as previous studies had
determined that a score>10 generally indicated a night-
mare disorder [49, 50]. The scale is derived from the
Nightmare Frequency questionnaire and revised with a
Cronbach a of 0.80, indicating excellent internal consis-
tency [51]. The reliability and validity of DDNSI in this
study were 0.88 and 0.80, respectively.

The BRief Index of Sleep Control (BRISC): This ques-
tionnaire consisted of four items derived from the litera-
ture, asking individuals how much control they have over
(1) when they go to sleep, (2) when they wake up, (3) how
much they sleep, and (4) how well they sleep. Each item is
rated on a 0—4 Likert scale, with O=none at all; 1=a little
control; 2=some control; 3=a lot of control; 4=complete
control. A total score is computed by taking the mean of
all four items (range: 0—4) [52]. The BRISC demonstrated
high internal consistency Cronbach a=0.8 [52]. The reli-
ability and validity of BRISC in this study were 0.70 and
0.69, respectively.

Statistical analysis

Data for this study were obtained using the R (ver-
sion 4.3.1) glmnet package (R Foundation for Statistical
Computing, Vienna, Austria), JASP (version 0.18.3) and
IBM SPSS version 22.0 (IBM, Armonk, New York, USA).
The R software pROC package presents curves, and the
nomogram is plotted by the R software GLM function
package.

First, we analyzed the general demographic variables
and the scores of the nine scales. We conducted the Kol-
mogorov—Smirnov normality test and Levene’s homo-
geneity of variance test for all continuous variables. All
continuous variables were not normally distributed.
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Therefore, the Mann—Whitney rank sum test was used
to compare the differences between different groups; the
statistical description was performed using the median,
lower quartile (Q1), and upper quartile (Q3). Categorical
variables were tested using the chi-square test, and fre-
quency and percentage were used to describe categorical
variables.

Statistical inference plays a key role in scientific
research. Many researchers rely totally on null-hypothesis
significance testing (NHST), to analyse the results of their
quantitative research [53]. A P-value is the probability of
obtaining results at least as extreme as those observed in
the research data, given that the null hypothesis is true
[54]. The null hypothesis is rejected if the P-value is less
than the pre-set (decision-point) type I error rate [55,
56]. As the most commonly used Null hypothesis signifi-
cance test (NHST) is abused or misuse, some researchers
have proposed the use of Bayes factors (BF) as an alter-
native and (or) complementary statistical method. BF is
the method used in Bayesian statistics to perform model
comparison and hypothesis testing. In hypothesis testing,
it represents the ratio between the strength of the current
data supporting the null hypothesis (H;) and the alterna-
tive hypothesis (H,;). BF are able to quantify the extent
to which current data support individual hypotheses. In
hypothesis testing, Bayes factors have some advantages
over NHST, such as not relying on an unknown sampling
plan, which can monitor the strength of the data as the
data accumulates and the supporting evidence that both
H, and H; can be considered simultaneously. Reporting
a BF to complement a P-value adds interpretive value to
the reporting of healthcare research and should enhance
decisionmaking in healthcare [57].If evidence from the
NHST and Bayesian models leads to similar conclusions,
there is greater confidence in the statistical results [58].
But if significance testing and Bayesian analysis lead to
different conclusions, preference should be given to the
Bayesian conclusion [59]. We performed Bayesian statis-
tical analysis for all variables, with the Hj indicating no
demographic difference between the groups with SI and
no SI, and the H, indicates the demographic difference
between the two groups. We first with descriptive sta-
tistics and box plot tests, each box plot is approximately
symmetric and no extreme outliers are observed. The
Bayesian independent sample T-test was used for con-
tinuous variables and the Bayesian ANOVA test for cat-
egorical variables. BF,,>1 supports the H; hypothesis,
and BF,,<1 supports the H, hypothesis.

Moreover, With the presence of SI as the outcome,
general demographic variables and the scores of the nine
scales were included in the model, and influential fac-
tors with p<.05 were selected in the univariate analy-
sis. Then, the significant variables in one-way ANOVA
were included in the EN analysis, the optimal model
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was chosen using cross-validation, and the key variables
were screened according to the principle of minimum
mean square error. The prediction effect of the model
was evaluated according to the receiver operating curve
(ROC) area under curve (AUC). Finally, the key variables
selected by EN analysis were included in the multivari-
able logistic regression model, and the significant vari-
ables were constructed as nomograms.

All tests were two-sided, and the significance threshold
was set at p<.05.

Results

Demographics

Table 1 lists the demographic data. Of the 404 young
participants, 105 (26%) self-reported the presence of SI
in the past three months. More than half of the subjects
included in this study were male (67.8%), and the vast
majority were heterosexual (90.6%). SI was significantly
higher among men than women (x*=5.65; p=.017). In
the specific sexual orientation, more participants were
without SI than those with SI (x*=9.97; p=.002). Par-
ticipants who had SI were younger (z = —3.05; p=.002).
No statistical difference in education or income was
observed between the two groups (all p>.05).

In terms of behavioral characteristics, more partici-
pants who drank caffeinated products at 11 a.m.—5 p.m.
and smoked at 5-11 a.m. and 11 a.m. —5 p.m. had SI
(*=4.61, p=.032; \*=4.78, p=.029; xX*=5.42, p=.020).
Participants drinking caffeine products and smoking at
5 p.m. —11 p.m. had less SI than nondrinkers and non-
smokers (x*=10.19, p=.001; x*=5.22, p=.022). No sig-
nificant differences were observed in other behavioral
characteristics (all p>.05).

The CESD positive mood scores and BRISC scores
were higher in the non-SI group (z = -7.79, p<.001; z
= —3.00, p=.003). In the SI group, all scale scores were
higher than those in the normal group (all p<.05), except
for the S-UPPS-P lack of perseverance, positive urgency,
and sensation seeking and PSQI sleep medication.

We performed a Bayesian statistical analysis for all vari-
ables, H, indicates no demographic difference between
the SI and no SI groups, and H; indicates a demo-
graphic difference between the two groups. By Bayes-
ian statistical analysis, very strong evidence supporting
the H,; hypothesis in CESD depression mood scores,
positive mood scores, somatic symptoms and delayed
activity, INQ-15 PB, TB, GAD-7 scores and ISI scores
(BF,,>100). Strong evidence supports the H; hypothesis
in the CESD interpersonal relationship and S-UPPS-P
negative Urgency scores (30<BF;,<100). In sexual ori-
entation, Drink caffeinated products at 5 PM-11 PM and
BRISC scores have moderate evidence supporting the H;
hypothesis (3<BF,;;,<30). Weak evidence for age, gen-
der, smoking at 5 AM-11PM, Drink caffeinated products
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Table 1 Characteristics of participants with/without SI (n=404)

Variables Over all Without SI With SI Z/3? p BF10
(n=404) (n=299) (n=105)
Median (Q1,Q3)/(n%) Median (Q1,Q3)/ Median (Q1,Q3)/
(n%) (n%)

Part one: Demographic
Questionnaire

Age(years) 19.18(18.77,19.98) 19.28 (18.82,20.13) 19.02 (18.56, 19.47) -3.05 0.002** 2.34
Gender (%) 5.65 0.017* 1.80
Male 274 (67.8) 193 (47.8) 81 (20.0)

Female 130 (32.2) 106 (26.2) 24.(5.9)

Sexual orientation (%) 9.97 0.002** 7.10
Heterosexual 366 (90.6) 279 (69.1) 87 (21.5)

Others 38(94) 20(5.0) 18 (4.5)

Education (%) 042 0517 0.01
High school or less 386 (95.5) 284 (70.3) 102 (25.2)

College or more 18 (4.5) 15(3.7) 3(0.7)

Income(%) 407 0.131 0.02
<25,000 dollars 242 (59.9) 172 (42.6) 70(17.3)

>25,000 dollars 46 (11.4) 39(9.7) 7(1.7)

No report 116 (28.7) 88 (21.8) 28 (6.9)

Part two: Behavior
characteristics

Drink alcohol (%) 132 0.250 0.21
No 223 (55.2) 160 (39.6) 63 (15.6)

Yes 181 (44.8) 139 (34.4) 42 (104

Drink alcohol to help sleep (%) 1.18 0278 0.56
No 387(95.8) 284 (70.3) 103 (25.5)

Yes 17 (4.2) 15(3.7) 2(0.5)

Drink alcohol at 5 AM-11 AM (%) 0.00 1.00 043
No 400 (99.0) 296 (73.3) 104 (25.7)

Yes 4(1.0) 3(0.7) 1(0.2)

Drink alcohol at 11 AM-5 PM (%) 207 0.082 0.95
No 389 (96.3) 285 (70.5) 104 (25.7)

Yes 15(3.7) 14 (3.5) 1(0.2)

Drink alcohol at 5 PM-11 PM (%) 0.57 0450 0.15
No 257 (63.6) 187 (46.3) 70(17.3)

Yes 147 (36.4) 112 (27.7) 35(87)

Drink alcohol at 11 PM-5 PM (%) 0.62 0432 0.17
No 308 (76.2) 225 (55.7) 83(20.5)

Yes 96 (23.8) 74(183) 22 (54)

Drink caffeinated products (%) 0.01 0.939 0.17
No 47 (11.6) 35(87) 12 (3.0

Yes 357 (884) 264 (65.3) 93 (23.0)

Drink caffeinated products at 5 0.30 0.585 0.13
AM-11 AM (%)

No 187 (46.3) 136 (33.7) 51(126)

Yes 217 (53.7) 163 (40.3) 54(13.4)

Drink caffeinated products at 11 461 0.032* 1.03
AM-5 PM (%)

No 198 (49.0) 156 (38.6) 42 (104)

Yes 206 (51.0) 143 (35.4) 63 (15.6)

Drink caffeinated products at 5 10.19 0.001** 17.06
PM-11 PM (%)

No 291 (72.0) 228 (56.4) 63 (15.6)

Yes 113 (28.0) 71(17.6) 42(104)
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Table 1 (continued)

Variables Over all Without SI With SI Z/x? p BF10

(n=404) (n=299) (n=105)
Median (Q1,Q3)/(n%) Median (Q1,Q3)/ Median (Q1,Q3)/
(n%) (n%)

Drink caffeinated products at 11 132 0.250 0.43

PM-5 AM (%)

No 384 (95.0) 282 (69.8) 102 (25.2)

Yes 20 (5.0) 17 (4.2) 3(0.7)

Current smoking (%) 211 0.147 0.49

No 368 (91.1) 276 (68.3) 92 (22.8)

Yes 36 (8.9) 23(5.7) 13(3.2)

Often smoking (%) 0.72 0.398 0.30

No 380 (94.1) 283 (70.0) 97 (24.0)

Yes 24.(5.9) 16 (4.0) 8(2.0)

Smoking frequency (%) 363 0.163 0.42

Never smoker/ Former smoker 380 (94.1) 283 (70.0) 97 (24.0)

Occasionally 17 (4.2) 13(3.2) (1.0)

Every day 701.7) 3(0.7) 4(1.0)

Smoking to help relax at night (%) 1.30 0.254 0.40

No 382 (94.6) 285 (70.5) 97 (24.0)

Yes 22 (54) 14 (3.5) 8(2.0)

Smoking at 5 AM-11 AM (%) 4.79 0.029* 2.12

No 393 (97.3) 294 (72.8) 99 (24.5)

Yes 112.7) 5(1.2) 6(1.5)

Smoking at 11 AM-5 PM (%) 542 0.020* 2.71

No 391 (96.8) 293 (72.5) 98 (24.3)

Yes 13(3.2) 6(1.5) 7(1.7)

Smoking at 5 PM-11 PM (%) 522 0.022* 2.24

No 380 (94.1) 286 (70.8) 94 (23.3)

Yes 24 (5.9) 13(3.2) 11(2.7)

Smoking at 11 PM-5 AM (%) 1.63 0.202 0.50

No 386 (95.5) 288 (71.3) 98 (24.3)

Yes 18 (4.5) 112.7) 701.7)

Part three: Scale scores

CESD Depression mood ~ 5(2,10) 4(1,7) 10(7,13) 934 <0.007%*** 96200.70
Positive mood 8(5,10) 8(6,10) 5(3,8) -7.79 <0.0071%** 2141.81
Somatic symptoms 5 (3, 8) 5(,7) 8(5,10) 6.63 <0.007*** 18719.75
and delayed activity
Interpersonal 1(0,2) 0(0,2) 2(1,3) 5.72 <0.007*** 98.50
relationship

S-UPPS-P Lack of 7(5,8) 7(5,8) 76,9 1.90 0.058 0.36
Perseverance
Lack of 7(5,8) 6(5,8) 7(5,9) 3.06 0.002** 2.82
Premeditation
Negative Urgency  9(7,11) 8(7,11) 10(8,12) 440 <0.007%*** 32.67
Positive Urgency 7(6,9) 7(5,9) 8(6,10) 1.89 0.059 0.43
Sensation Seeking 11 (9,13) 11(9,13) 10(8,13) -1.08 0.282 0.17

PSQl Sleep Quality 11,1 (1,1 1(1,2) 4.68 <0.007*** 3.83
Sleep Latency 1(1,2) 1(1,2) 1(1,2) 3.16 0.002** 1.47
Sleep Duration 0(0,0) 0(0,0) 0(0, 1) 2.05 0.04* 0.26
Sleep Efficiency 1(0,2) 1(0,2) 1(1,2) 3.74 <0.007*** 2.34
Sleep Disturbance 1 (1,1) 11,1 101,17 246 0.014* 0.30
Sleep Medication 0(0,0) 0(0,0) 0(0,0) 1.03 0.304 0.18
Daytime 0(0,1) 0(0,1) 1(0,1) 214 0.033* 0.43

Dysfunction
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Table 1 (continued)
Variables Over all Without SI With SI Z/x? p BF10
(n=404) (n=299) (n=105)
Median (Q1,Q3)/(n%) Median (Q1,Q3)/ Median (Q1,Q3)/
(n%) (n%)
INQ-15 Perceived 6(6,9) 6(6,7) 10 (6, 21) 9.36 <0.007*** 7790.88
Burdensome
Thwarted 24 (15,34.75) 20(13,31) 34 (26.5,40.5) 739 <0.007*** 25973.52
Belongingness
ISI Scores 74,11) 6(3,10) 10 (5,13) 4.85 <0.007*** 239.77
GAD-7 Scores 52,9 4(1,7) 8(6,14) 8.17 <0.007*** 68048.82
DDNSI Scores 3(0,7) 2(0,7) 5(0,10) 3.26 0.001** 1.86
BRISC Scores 2.25(1.75,2.75) 2.25(1.75,3.00) 2.00(1.50, 2.75) -3.00 0.003** 3.48

Note: First, the Kolmogonov-Smirinov normality test and the Levene test for homogeneity of variance were used for all continuous variables. All of the continuous
variables are not normally distributed. Therefore, Man-Whitney rank sum test was used to compare the group differences between different groups, and the median
(Q1, Q3) was used for statistical description. Categorical variables were compared using Chi-square tests, using frequency and percentage descriptions. *p<.05, **

p<.01, *¥*p<.001

at 11 AM-5 PM, S-UPPS-P lack of Premeditation, PSQI
sleep quality, sleep latency, sleep efficiency, and DDNSI
scores supports H; (1< BF,,<3). The remaining variables
were analyzed by Bayesian statistics to indicate no differ-
ences between the two groups.

Univariate logistic regression analysis of the variables and
Sl

We ran a univariate logistic regression analysis with gen-
eral demographic variables, behavioral characteristics,
and scale scores as independent variables and the pres-
ence of SI as a dependent variable. The classification vari-
ables were set in the independent variables, code 0 was
specified as the reference group (Table 2), and the Enter
Input Method was selected to build the model. Table 3
lists the 27 contributing factors that were significantly
associated with SI in the univariate logistic regression
analysis.

Factors influencing Sl under the EN model

The 27 variables in Table 3 that were significantly associ-
ated with SI were included in the EN model established
through cross-validation. When the partial likelihood
binomial deviation reached the minimum value (Fig. 2A),
the most appropriate key parameter value for the EN
(A=0.02737; a=0.74) was selected, retaining 11 vari-
ables with nonzero coefficients (Fig. 2B). The 11 poten-
tial influencing factors were as follows: age (—0.1841);
sexual orientation (0.2057); drinking caffeinated prod-
ucts at 5 p.m.—11 p.m. (0.0461), smoking at 5 a.m. —11
a.m. (0.2769), 11 a.m.-5 p.m. (1.0401), and 5 p.m.—11
p-m. (0.5958); CESD depression mood scores (0.1268);
CESD positive mood scores (—0.0373); INQ-15 PB scores
(0.0729); INQ-15 TB scores (0. 0219); GAD-7 total scores
(0.0186) (Table 4). The AUC of the present EN model is
0.860, which proves that the current model has a rela-
tively good prediction effect (Fig. 2C).

Construction of the nomogram

The 11 potential influencing variables were included
in the multivariate logistic regression model analysis.
Omnibus Tests of Model Coefficients p<.05 and Hos-
mer—Lemeshow Test p=.524 prove that the present
model construction is meaningful and has a high degree
of fit. Among them, CSED depression mood scores (OR:
1.16, 95% CI: 1.07-1.26), INQ-15 PB scores (OR: 1.10,
95% CI: 1.04-1.17), and age (OR: 0.72, 95% CI: 0.55-0.95)
were significant predictors of SI in young adults (Table 5).
Therefore, we selected these three variables to construct
the nomogram (Fig. 3).

Discussion

To the best of our knowledge, this is the first to develop a
EN logistic regression model examining a large cohort to
analyze influencing factors associated with SI in younger
adults. Multivariate logistic regression analysis showed
that the interaction of INQ-15 PB score, CESD depres-
sive mood score and age played an important role in SI
in young adults, which was the best predictor of SI in
young adults. The younger the age, the more severe the
self-burden feeling and depression, the more signifi-
cant the suicidal ideation, among which depression was
the most important risk factor. In addition to the above
three independent factors, the EN model retained eight
potential factors: sexual orientation, caffeine product use,
smoking, CESD positive mood score, INQ-15 TB score,
and GAD-7 score. Taken together, identifying these influ-
encing factors can help provide a scientific basis for early
screening of suicide risk, focusing on PB and negative
emotions in younger adults, while intervening with other
potentially influencing factors to prevent suicidal behav-
iors more effectively.

In this study, INQ-15 PB scores and CESD depression
mood scores were significant independent risk factors for
SI, increasing by 1.10 and 1.16 times, respectively. PB is
defined as a mental state characterized by the perception
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Table 2 Variable assignments

Risk / Protective factors Assignment

Part one: Demographic Questionnaire

Age continuous variable

Gender Male=0 (reference group), female=

Sexual orientation Heterosexual =0 (reference group), Others=1
Education High school or less =0 (reference group), College or more=1
Income <25,000 dollars=0 (reference group), >25,000 dollars=1, No report=2
Part two: Behavior characteristics

Drink alcohol No=0 (reference group), Yes=1

Drink to help sleep No=0 (reference group), Yes=1

Drink alcohol at 5 AM-11 AM No=0 (reference group), Yes=1

Drink alcohol at 11 AM-5 PM No=0 (reference group), Yes=1

Drink alcohol at 5 PM-11 PM No=0 (reference group), Yes=1

Drink alcohol at 11 PM-5 AM No=0 (reference group), Yes=1

Drink caffeinated products No=0 (reference group), Yes=1

Drink caffeinated products at 5 AM-11 AM No=0 (reference group), Yes=1

Drink caffeinated products at 11 AM-5 PM No=0 (reference group), Yes=1

Drink caffeinated products at 5 PM-11 PM No=0 (reference group), Yes=1

Drink caffeinated products at 11 PM-5 AM No=0 (reference group), Yes=1

Current smoking No=0 (reference group), Yes=1

Often smoking No=0 (reference group), Yes=1

Smoking frequency

Never smoker/ Former smoker=0

Smoking to help relax at night No=0 (reference group), Yes=1
Smoking at 5 AM-11 AM No=0 (reference group), Yes=1
Smoking at 11 AM-5 PM No=0 (reference group), Yes=1
Smoking at 5 PM-11 PM No=0 (reference group), Yes=1
Smoking at 11 PM-5 AM No=0 (reference group), Yes=1

Part three: Scale scores
CESD Depression mood
Positive mood

Somatic symptoms and delayed activity

Interpersonal relationship
S-UPPS-P Lack of Perseverance
Lack of Premeditation
Negative Urgency
Positive Urgency
Sensation Seeking
PSQl Sleep Quality
Sleep Latency
Sleep Duration
Sleep Efficiency
Sleep Disturbance
Sleep Medication
Daytime Dysfunction
INQ-15 Perceived Burdensome
Thwarted Belongingness
ISI'Scores
GAD-7 Scores
DDNSI Scores
BRISC Scores

continuous variable
continuous variable
continuous variable
continuous variable
continuous variable
continuous variable
continuous variable
continuous variable
continuous variable
continuous variable
continuous variable
continuous variable
continuous variable
continuous variable
continuous variable
continuous variable
continuous variable
continuous variable
continuous variable
continuous variable
continuous variable
continuous variable

0 (reference group), Occasionally =
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Table 3 Univariate logistic regression analysis of the study factors and SI (n=404)

Factors Wald x? B OR (95%Cl) p

Part one: Demographic Questionnaire

Agel(years) 797 -0.31 0.73(0.59,0.91) 0.005%*
Gender

Male 1.00

Female 555 -0.62 0.54 (0.32,0.90) 0.018*
Sexual orientation

Heterosexual 1.00

Others 9.31 1.06 2.89 (146, 5.70) 0.002**
Education

High school or less 1.00

College or more 0.83 -0.59 0.56 (0.16, 1.96) 0.362
Income(%)

<25,000 dollars 3.94 1.00

>25,000 dollars 355 -0.82 044 (0.19,1.03) 0.059
No report 0.90 -0.25 0.78 (0.47,1.30) 0.342

Part two: Behavior characteristics
Drink alcohol (%)

No 1.00

Yes 132 -0.27 0.77 (0.49,1.21) 0.251
Drink alcohol to help sleep (%)

No 1.00

Yes 1.73 -1.00 0.37(0.08,1.64) 0.189
Drink alcohol at 5 AM-11 AM (%)

No 1.00

Yes 0.00 -0.05 0.95(0.10,9.22) 0.964
Drink alcohol at 11 AM-5 PM (%)

No 1.00

Yes 245 -1.63 0.20(0.03,1.51) 0.117
Drink alcohol at 5 PM-11 PM (%)

No 1.00

Yes 0.57 -0.18 0.84(0.52,1.33) 0450
Drink alcohol at 11 PM-5 PM (%)

No 1.00

Yes 0.62 -0.22 0.81(047,1.38) 0432
Drink caffeinated products (%)

No 1.00

Yes 0.01 0.03 1.03(0.51, 2.06) 0.939
Drink caffeinated products at 5 AM-11 AM

No 1.00

Yes 030 -0.12 0.88(0.57,1.38) 0.585
Drink caffeinated products at 11 AM-5 PM

No 1.00

Yes 457 0.49 1.64 (1.04,2.57) 0.033*
Drink caffeinated products at 5 PM-11 PM

No 1.00

Yes 9.96 0.76 2.14(1.33,343) 0.002**
Drink caffeinated products at 11 PM-5 AM

No 1.00

Yes 127 -0.72 049 (0.14,1.70) 0.260
Current smoking (%)

No 1.00

Yes 207 053 1.70 (0.83,3.48) 0.150

Often smoking (%)




Guo et al. BMC Psychiatry (2025) 25:15

Table 3 (continued)
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Factors Wald x? B OR (95%Cl) p

No 1.00

Yes 0.71 0.38 146 (0.61,3.52) 0.400

Smoking frequency

Never smoker/ Former smoker 3.15 1.00

Occasionally 0.03 -0.11 0.90 (0.29, 2.82) 0.853

Every day 3.09 136 3.89 (0.86, 17.69) 0.079

Smoking to help relax at night (%)

No 1.00

Yes 1.28 0.52 1.68(0.68,4.12) 0.258

Smoking at 5 AM-11 AM

No 1.00

Yes 425 127 3.56 (1.06,11.93) 0.039*

Smoking at 11 AM-5 PM

No 1.00

Yes 483 1.25 349 (1.15,10.63) 0.028*

Smoking at 5 PM-11 PM

No 1.00

Yes 491 0.95 2.57(1.12,5.94) 0.027*

Smoking at 11 PM-5 AM

No 1.00

Yes 1.58 063 1.87(0.71,4.96) 0.208

Part three: Scale scores

CESD Depression mood 71.76 0.25 29(1.22,1.37) <0.007%***
Positive mood 5191 -0.31 0.74 (0.68,0.80) <0.007%**
Somatic symptoms and delayed activity 42.69 0.24 7(1.18,1.36) <0.007%**
Interpersonal relationship 29.30 0.46 1.59 (1 34,1.87) <0.007%***

S-UPPS-P Lack of Perseverance 4.26 0.12 1.13(1.01,1.27) 0.039*
Lack of Premeditation 10.75 0.18 1.19(1.07,1.33) 0.001**
Negative Urgency 19.18 0.19 1.20(1.11,1.31) <0.007***
Positive Urgency 3.92 0.08 1.08 (1.00, 1.17) 0.048*
Sensation Seeking 1.16 -0.05 0.96 (0.88, 1.04) 0.282

PSQl Sleep Quality 20.02 0.79 2.21(1.56,3.13) <0.007%**
Sleep Latency 10.20 0.40 1.50(1.17,1.92) 0.001**
Sleep Duration 299 0.25 1.28 (0.97,1.70) 0.084
Sleep Efficiency 13.53 043 1.54(1.22,1.94) <0.0071***
Sleep Disturbance 5.60 0.60 1.82(1.11,2.99) 0.018*
Sleep Medication 262 024 1.28(0.95,1.71) 0.105
Daytime Dysfunction 6.96 043 1.54(1.12,2.13) 0.008**

INQ-15 Perceived Burdensome 56.54 0.19 1.21(1.15,1.27) <0.007***
Thwarted Belongingness 49.80 0.08 1.08 (1.06, 1.10) <0.007%**

ISI Scores 24.55 0.13 1.13(1.08,1.19) <0.001***

GAD-7 Scores 55.90 0.18 1.20(1.14,1.26) <0.007***

DDNSI Scores 8.56 0.05 1.06 (1.02, 1.09) 0.003**

BRISC Scores 9.61 -047 0.63 (0.47,0.84) 0.002**

Note: *p<.05, ** p<.01, ¥***p<.001

that “if I am not here, others will live better’, which may
be related to family discord, unemployment, and func-
tional impairment, as these factors may impose a bur-
den on others [40]. In IPTS, PB is the core motivational
variable of SI [40]. This theory has been studied primar-
ily in the elderly and people with chronic diseases, with
little attention paid to other populations [60, 61]. In our

study, PB is significantly associated with SI, even in nor-
mal young adults, which can positively predict SI. Joiner,
in his monograph, demonstrated from both conceptual
and empirical research that people of any age may have
a sense of burden, whether it is the burden of the fam-
ily or the burden of society; this “redundant” feeling
clearly includes the sense of burden [40]. This theory was
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Fig. 2 Elastic Net regression. (A) The cross-validation results. The value in the middle of the two dotted lines is the range of the positive and negative
standard deviations of log(). The dotted line on the left indicated the value of the harmonic parameter log(A) when the error of the model is minimized.
(B) Elastic Network (EN) coefficient profiles of the 27 variables. As the value of log(\) increased, the degree of model compression increased and the func-
tion of the model to select important variables increased. (C) The AUC (area under curve) of the EN (Elastic Network) model

Table 4 Factors selected by Elastic Net logistic regression model

(n=404)

Risk / Protective factors Coefficient
Age (years) -0.1841
Sexual orientation 0.2057
Drink caffeinated products at 5PM-11PM 0.0461
Smoking at 5AM-11AM 0.2769
Smoking at 11AM-5PM 1.0401
Smoking at 5PM-11PM 0.5958
CESD Depression mood 0.1268
CESD Positive mood -0.0373
INQ-15 Perceived Burdensome 0.0729
INQ-15 Thwarted Belongingness 0.0219
GAD-7 Scores 0.0186

also validated in our study. Youth is the most important
period of life, with many challenges and changes. Teen-
agers try to seek more care and support from others,
whether in the family or society. When their psycho-
logical needs are not met, feelings of relative loneliness,
alienation, and lack of contact with others will emerge.
Most young people self-report that they will hide their
feelings, worry about the reactions of others, and feel
burdened [62]. The satisfaction degree of basic psycho-
logical needs is directly related to the level of individual
mental health. From the perspective of self-determina-
tion theory, the sense of PB may be caused by the frus-
tration of basic psychological needs such as relationship
needs, independent needs and competence needs [63].
When the individual basic psychological needs to be
frustrated, negative thoughts and behaviors such as
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Table 5 Multivariate logistic regression analysis (n=404)
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Variables Wald x? B OR (95%Cl) p
Age 563 -0.32 0.72(0.55,0.95) 0.018*
Orientation
Heterosexual 1.00
Others 2.09 0.69 1.99 (0.78, 5.06) 0.148
Drink caffeinated products at 5 PM-11 PM
No 1.00
Yes 098 031 1.37(0.74, 2.53) 0323
Smoking at 5 AM-11 AM
No 1.00
Yes 0.11 042 1.52(0.13,17.85) 0.738
Smoking at 11 AM-5 PM
No 1.00
Yes 1.86 1.67 5.29(048,58.11) 0.173
Smoking at 5 PM-11 PM
No 1.00
Yes 0.04 0.16 1.17 (0.25,5.38) 0.841
CESD Depression mood 12.96 0.15 1.16(1.07,1.26) <0.007***
Positive mood 222 -0.09 091 (0.81, 1.03) 0.136
INQ-15 Perceived Burdensome 10.55 0.10 1.10(1.04,1.17) 0.001**
Thwarted Belongingness 145 0.02 1.02 (0.99, 1.05) 0.229
GAD-7 Scores 0.53 0.03 1.03 (0.96, 1.10) 0467
Note: *p<.05, ** p<.01, ***p<.001
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Fig. 3 Nomograms were constructed with multivariate logistic regression

self-injury and SI will appear [64]. In addition, the sense
of PB is “empathic concern when a person’s needs affect
others, leading to the loss of guilt, pain, responsibility
and self-awareness” [65], so the perception of burden will
produce a certain painful emotional experience. Psycho-
logical distress was a significant predictor of reporting SI
compared to depression or despair. Seidman believes that
psychological pain is the direct cause of suicidal behavior,
psychological pain beyond the maximum limit, the indi-
vidual will be suicide as the only means of terminating
pain or psychological pain is the cause of SI, the change

of psychological pain is significantly associated with the
change of SI. The interpersonal theory of suicide suggests
that there are two dimensions of PB: one is the belief that
oneself is the burden of others “ and the other is the emo-
tional perception of self-hatred. Among them, individual
predictors of self-hatred include low self-esteem status.
Studies have shown that self-esteem is closely related to
the individual’s mental health status. Previous studies
have found a close association between self-esteem and
SI. According to the view of cognitive theory, the emer-
gence of internalization problems (such as SI, depression,
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loneliness) is usually associated with low self-esteem [66],
a large number of studies also verified that self-esteem
has significant negative predictor of SI. In conclusion,
psychological distress and low self-esteem status may
play an important role between self-burden feelings and
SL

PB sensation may independently influence mental
health or become a stressor contributing to depression
[67]. However, in practice, we know very little about
the relationship between depressive mood and the SI.
Depression is the most common emotional and psycho-
logical problem, which is a continuous comprehensive
emotional state primarily manifested as low mood, anxi-
ety, lack of security, and low self-evaluation [68]. Young
adults are at the border of adolescence and adulthood,
and their physical, psychological and social development
is unique. In the process of adapting to oneself, the soci-
ety and the environment, various cognitive conflicts and
psychological disorders will appear. Specifically, in the
process of adapting to themselves, society and the envi-
ronment, young people not only need to deal with their
own physiological and psychological changes, but also
need to balance the different influences from school,
family and society. More importantly, they need to deal
with the academic pressure and interpersonal relation-
ship problems in school, which is a major challenge to
their emotional regulation. Young adults are at the junc-
tion of adolescence and adulthood, and their physical,
psychological, and social development are unique. Vari-
ous cognitive conflicts and psychological disorders will
arise during the process of adapting to oneself, society,
and the environment [69, 70]. Therefore, young adults
are the population with a high incidence of depression,
and the detection rate of depression is higher worldwide,
at 13-15% [71]. Numerous studies have demonstrated
that depression is closely related to SI [72-74]. Depres-
sion was considered a direct predictor of SI [75], and
the detection rate of those with depressive disorder was
47-69% [76, 77]. The effect of depression on SI is multi-
faceted, multi-pathway. The Differential Activation The-
ory of Suicidality states that depression and individual
SI are significantly associated [78, 79]. The theory sug-
gests that the activation of SI is related to the individu-
al's extremely negative self-experience, self-perception,
and extremely unbalanced self-perception. Depression
mediates or regulates SI through negative self-evaluation.
Depression individual evaluation of self is low, easy to
produce negative cognition, often produce guilt, inferior-
ity, and this kind of negative emotions rise is one of the
main reasons of SI, the implementation of SI in a short
period of time to get rid of remorse, despair, sadness,
such as negative emotions, restore calm state of mind.
The associations do not fade over time but grow closer,
allowing depression to trigger individual SI easily [64].
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The run-away theory of suicides also holds that individu-
als may have the idea that ‘suicide can solve all problems’
because they cannot bear a lot of negative emotions.
The most representative of negative emotions is depres-
sion, which is longer lasting and stronger than any other
negative emotions, so it is a fact that there is a close
connection between depression and SI. Furthermore,
neuroimaging studies link brain circuits and emotion
regulation to the SI. The occurrence of depressive mood
is closely related to the dysregulation of reward response
[80], and the reward response occurs in the brain. The
current study agree that depressed patients have reduced
sensitivity of reward response loop [81], lead to their own
reward learning impaired, not objective comparison of
the value of various choices, destroy the ability to find
alternative solutions, more prone to SI [82]. Depression
patients experience deficits in emotional conflict process-
ing, and the associated neural mechanisms involve neu-
rophysiological abnormalities such as amygdala-orbital
frontal lobe, Para hippocampal gyrus-temporal pole, and
Para hippocampal gyrus-fusiform gyrus. The amygdala-
orbitofrontal functional connectivity was diminished in
depressed patients, while enhanced Para hippocampal-
temporal pole and Para hippocampal gyrus-fusiform
functional connectivity fully mediated the effects on SI.

Second, this study also found that age may be an inde-
pendent protective factor in the young population, with
SI decreasing gradually with increasing age. The adoles-
cent risk behavior trajectory suggests that dopaminer-
gic activation in the nucleus accumbens leads to a rise
in emotional pursuit, with impulse-risk behavior peak-
ing at this stage [83, 84]. Young adults are in a semina-
ive and semimature development period and cannot deal
with life stress. Acute or chronic stress leads to reduced
cerebral serotonin levels, associated with increased
impulsive-aggressive behavior [84, 85]. This impulsive-
aggressive behavior contributes significantly to suicide
in children and adolescents, but it diminishes with age in
adulthood [21].

In addition to the above three independent factors, the
EN model retained eight potential factors: sexual orienta-
tion, caffeine product use, smoking, CESD positive mood
scores, INQ-15 TB scores, and GAD-7 scores. Although
these variables did not show statistical significance in the
multivariate logistic regression analysis, previous stud-
ies reported these variables, so we must also consider
the effects of these potential influencing factors. A recent
meta-analysis of mental health studies found a higher
incidence of SI or suicide attempts in heterosexual youth,
which is consistent with our findings [86]. This may be
due to the stigma and discrimination experienced by spe-
cifically oriented youth groups, creating a hostile social
environment leading to mental health problems such as
chronic stress and depression [87]. This study revealed
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that caffeine product use and smoking were potential risk
factors for SI. Excess caffeine affects an individual’s per-
ception of stress through cortisol responses, increasing
the rates of anxiety and suicide [88]. Smoking decreases
serotonin and monoamine oxidase A levels and reduces
levels of these neurotransmitters, which are associated
with depressive episodes and SI production [89, 90].
Furthermore, negative mood swings, such as depres-
sion, anxiety, and a frustrated sense of belonging, are
often painful [40]. When the level of pain is too high and
beyond the reach of the individual, SI develops, and peo-
ple resort to suicidal behavior to alleviate it.

This research has some limitations. First, the outcome
variable tested in this study was SI, which may not be
representative of populations dying by suicide or suicide
attempts. In future studies, people focusing on attempted
suicide may need to provide a more comprehensive and
accurate analysis of factors and outcomes related to sui-
cide. Second, prior studies demonstrated that racial
and cultural issues can influence SI and behavioral risk
among emerging adults and college students; however,
we did not control for ethnicity in the included groups,
and future studies should consider including variables
such as race and culture to get a more comprehensive
understanding of the influencing factors of SI. Third,
our data were collected during the global outbreak of
COVID-19 waves. This viral pandemic may have affected
the findings. In the future, we will avoid data collection
during large public health time outbreaks and use data
from young people in other time periods to validate our
study again.

Conclusion

This is the first study to use an Elastic Network logistic
regression model in analyzing the factors influencing sui-
cidal ideation in young adults. We found that Perceived
Burdensome, depression, and age can together signifi-
cantly affect suicidal ideation in this population. Thus,
the focus should be shifted to the synergistic effect of
Perceived Burdensome and depression in young adults,
and timely intervention may be an important step toward
effectively preventing suicidal behavior.
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