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Abstract
Purpose. To 1) investigate the association of parental death and iliness with suicidal ideation using a large
sample of university students, and 2) test whether associations were moderated by perceived family support.
Methods. We used data from N=15,008 French university students enrolled in the i-Share cohort (mean age,
20.5 years; 77% women). Students self-reported information on parental death, including the cause, parental
illness (cardiovascular, stroke, cancer, depression/anxiety, alcohol abuse), and perceived family support during
childhood/adolescence. Twelve-month suicidal ideation was self-reported and categorized into no, occasional,
and frequent ideation.
Results. Occasional and frequent suicidal ideation were respectively reported by 2692 (17.5%) and 699 (4.6%)
students. After adjustment for age, gender, and parental education, we found associations between parental death
and risk of occasional and frequent suicidal ideation (respectively, RR=1.98 [1.81-2.17] and RR=2.73 [2.30-
3.24]). Parental deaths from illness, accidents, and suicides had the strongest associations. We also found
associations for parental depression/anxiety (occasional, RR=1.98 [1.81-2.17]; frequent, RR=2.73 [2.30-3.24]),
alcohol use problems (occasional, RR=1.71 [1.5-1.94]; frequent, RR=2.33 [1.89-2.87]), and cardiovascular
diseases (occasional, RR=1.22 [1.06-1.40]; frequent, RR=1.83 [1.47-2.27]). For participants who experienced
parental death and stroke, associations with occasional and frequent suicidal ideation (respectively) increased as
perceived family support increased (PSinteraction<0.005).
Conclusions. Students who experienced parental death and common parental illnesses were at risk of reporting
suicidal ideation, especially if their family were perceived as an important source of support. As information on
parental death or illness can be routinely collected during health visits, attention should be paid to students

reporting such experiences.
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Introduction
University students are considered as a population vulnerable to mental health problems [1-3]. The WHO World
Mental Health Surveys International College Student Project [3], revealed that 31% of university students
screened positive for at least one common mental disorders (i.e., major depression, mania/hypomania,
generalized anxiety disorder, panic disorder, alcohol use disorder, and substance use disorder) in the 12-month
period before the survey. Mental disorders typically had onsets in early to middle adolescence and persisted into
the college years, underlying that adolescence and young adulthood are key periods for establishing the
foundations for long-term mental health. These periods are also characterized by the onset of suicidal behaviors,
with are common among youth aged 15-25 years [4-6]. Non-fatal suicidal behaviors, such as suicide attempt, are
among the most important risk factors for suicide mortality and are associated with important long-term
consequences such as mental health and substance use, interpersonal, and socioeconomic problems [6-8].
Suicidal ideation is a key precursor of suicide attempt, thus identifying youth who think about suicide is critical
to prevent the transition from ideation to suicide attempt [4, 9, 10]. A previous study has shown that 17.2% of
university students reported suicidal ideation, 8.8% a suicide plan, and 1.0% a suicide attempt in the 12 months
before the survey [11]. Identifying college students at risk for suicide is important to organize prevention
initiatives and offer the necessary support to the most at-risk students. This is emphasized by growing efforts of
several university leaderships to promote access to mental health services both on and off-campus for students
struggling with suicidal thoughts and behaviors (to illustrate, see the Interactive Screening Program Proposed by
the American Foundation for Suicide Prevention [12]). Different factors may contribute to suicide risk in college
students. Following Turecki and Brent’s developmental model of suicide risk [4], a range of predisposing and
precipitating risk factors are hypothesized to increase suicide risk during the life course, including intimate
partner violence, unsupportive social environment, adverse childhood experiences, and mental health problems
[4, 13-16]. Specifically, in college students, high levels of stress related to transitioning from high school to
university, increasing workload, adaptation to new social environment, and financial difficulties are all factors
that may influence suicide risk in this population [17, 18]. However, in addition to these situational stressors,

past events may also increase students’ vulnerability to suicide during this important life transition.



Experiencing parental death or parental illness during childhood and adolescence has a significant
impact on human development. This experience may also influence the way in which youth cope with stressful
life events later in life, including those happening during the transition from high school to university. Previous
studies have shown that experiencing the death or illness of a parent is associated with an increased risk of long-
term mental health problems and suicide in youth [19-23]. However, to our knowledge, no previous studies have
specifically focused on university students. Moreover, previous studies were mostly based on data from
administrative registers, which only recorded suicidal acts that received medical attention (e.g., severe suicide
attempt) and death by suicide but did not measure suicidal ideation. Studies are necessary to clarify whether
students who experienced parental loss or illness are more at risk of developing suicidal ideation during the
university years, as this may allow to identify youth at risk of suicide and, if necessary, deploy preventive
interventions.

The quality of the parent-offspring relationship likely influences the potential consequences of parental
loss or illness on offspring mental health [24, 25]. For example, losing a parent perceived as a strong supporting
figure may have increasingly negative impact on wellbeing and mental health compared to situations in which
the parent is perceived as less supporting. A previous study conducted in a large cohort of university students,
showed that youth who perceived their family as an important source of support showed a lower risk of suicidal
behavior, suggesting that the perception of family support plays a role in youth suicide risk [26]. To our
knowledge, no previous study has tested whether the increased suicide risk associated with parental death or
illness may vary as a function of the young people’s perception of their family support.

The aim of this study was to investigate the association of parental death and parental illness with
offspring suicidal ideation using a large sample of university students. A secondary aim was to investigate

whether the associations varied as a function of the perceived family support.

Methods
Participants
Data were drawn from the ongoing internet-based Students’ Health Research Enterprise (i-Share) project, a

population-based study including university students at French-speaking universities and higher education



institutions in France. The study was launched in 2013 with the aim of investigating students’ health and health-
related behaviors. Eligibility criteria to take part in i-Share were: having a valid registration at a university or
higher education institute, being 18 years of age or older, being able to read and understand French, and
providing informed consent for participation. Information on recruitment, measures, and study design are
available elsewhere [18, 26, 27]. University students were informed about the purpose and aims of the study

through flyers, communications in classes, social media, and a newsletter (http://www.i-Share.fr). After formal

preregistration on the i-Share online portal, a change of password, and electronic signature of the informed
consent, students completed an on-line questionnaire collecting information on a variety of aspects, including
sociodemographic characteristics, personal and familial histories, physical and mental health, living conditions,
lifestyle. For the present cross-sectional study, we used data from all students enrolled in the i-Share cohort
between 2013 and 2020 and for whom data on the variables of interest were available.

The i-Share project was approved by the Commission Nationale de 1’Informatique et des Libertés (DR-
2013-019).
Assessment of suicidal ideation
Suicidal ideation was assessed with the following question: In the last 12 months, how often have you thought of
attempting suicide (had suicidal ideation)? Response options were: (1) no suicidal thoughts, (2) occasional
suicidal thoughts, (3) frequent suicidal thoughts, and (4) prefer not to answer.
Assessment of parental death and illness
Participants were asked about parental death using two questions (one for each parent): Is your father/mother
still alive? (no, coded 1, yes, coded 0). We considered the death of any of the parents as the exposure.
Additionally, participants were asked to indicate the cause of death by selecting among the following response
options: illness, accident, suicide, other, don't want to answer. In case both parents died (n = 25 participants), we
coded the cause of death as follows: illness in one parent and either illness, no response, or other in the other
parent was coded as illness; accident in one parent and illness in the other parent was coded as accident;
nonresponse in one parent and other in the other parent was coded as other; suicide in one parent and any other
cause of death in the other parent was coded as suicide. This choice assumes that violent/sudden death such as

suicide or accidents are more impactful than other causes of death such as illness. Participants were asked about


http://www.i-share.fr/

parental somatic illness using questions assessing current or history of cardiovascular diseases, cancer, and
stroke. Additionally, they were asked about (currently or in the past) parental depression or anxiety, and parental
alcohol abuse problems.

Assessment of perceived family support

Perceived family support was measured with the following question: During your childhood and adolescence,
how would you describe the support and comfort provided by your family? Response options were: (1) none, (2)
low, (3) moderate, (4) strong, and (5) extremely strong.

Statistical analysis

Analyses were performed with R version 4.0 [28]. Descriptive statistics were reported for continuous variables
using mean and standard deviation, and for categorical variables using counts and percentages. Associations of
parental death and parental illness with suicidal ideation were estimated using multinomial logistic regressions
and expressed as Relative Risk Ratios (RR) with accompanying 95% confidence intervals. Attributable fractions
(i.e., the proportions of suicidal ideation cases attributable to the exposure) were calculated [29]. We estimated
both unadjusted models and models adjusted for age (continuous variable), gender (male, female), and mother
and father level of education (unknown, primary school, secondary school, high school, university, professional).
Models were estimated for parental death and for each illness in the primary analyses. In a secondary analysis,
we estimated associations for each cause of death separately (exploratory analysis, due to the low prevalence).
To investigate the moderating role of perceived family support in the association between parental death or
illness and offspring suicidal ideation, we introduced an interaction term in the model. All statistical tests were

two-sided, and the threshold for statistical significance was 5%.

Results
Participant characteristics and prevalence of the exposures and outcome
From the initial sample of 17,906 participants, we selected 16,702 with age between 18 and 24 years. Depending
on the exposure, 14,082 to 15,008 had complete data for both suicidal ideation and the selected exposures. Most

of the participant were women (77%), and the average age was 20.5 (SD, 1.8; Table 1).



A total of 699 participants (4.8%) experienced the death of a parent (Table 2). The most common cause
of death was illness (n = 389, 2.8%), followed by suicide (n= 91, 0.7%) and accident (n = 75, 0.5%). The
parental illness that participants most often reported was depression/anxiety (n = 5942, 41.7%), followed by
alcohol abuse (n = 1637, 11.0%). Occasional suicidal ideation was reported by 2692 (17.5%) participants, while
699 (4.6%) reported frequent suicidal ideation in the past 12 months; 584 (3.8%) preferred not to disclose this
information.

Association between parental death and suicidal ideation

We found a statistically significant association between parental death and offspring suicidal ideation (Table 3).
Students who have experienced parental death, compared to those who have not, were at increased risk of
reporting occasional (RR, 1.30; ClI, 1.08-1.58) and frequent (RR, 1.76; CI, 1.29-2.41) suicidal ideation. At the
population level, only a small proportion of suicidal ideation risk was attributable to parental death (attributable
fraction, < 0.01). Adjustment for the selected covariates did not change the results (RR, 1.32; Cl, 1.08-1.63, and
RR, 1.91; CI, 1.37-2.65, for the risk of reporting occasional and frequent suicidal ideation, respectively).
Experiencing parental death was also associated with increased risk of not wanted to disclose information about
suicidal ideation, even though the association was no longer formally significant in the adjusted model (RR,
1.34;0.90-2.01).

In a secondary analysis, we distinguished between causes of parental death (Table 4). Statistically
significant associations were found for deaths resulting from illness (RR, 1.34; CI, 1.04-1.71 for reporting
occasional suicidal ideation, and RR, 1.60; Cl, 1.05-2.43 for reporting frequent suicidal ideation), accident (RR,
3.07; Cl, 1.50-6.25 for frequent suicidal ideation), and suicide (RR, 1.72; CI, 1.07-2.77 and RR, 2.07; Cl, 0.94-
4.54 for occasional and frequent suicidal ideation, respectively). A strong association was also found for not
wanting to answer the suicidal ideation question for those whose parent died by suicide (RR, 3.08; 1.52-6.25).
Association between parental illness and suicidal ideation
Relative Risk Ratios for the association between each examined parental illness and suicidal ideation are
reported in Table 3. In adjusted models, we found statistical evidence for associations between parental
depression/anxiety and suicidal ideation reported occasionally (RR, 1.98; Cl, 1.81-2.17) and frequently (RR,

2.73; Cl, 2.30-3.24), with attributable fractions of 0.28 and 0.41, respectively. Similarly, we found that



participants who reported that their parents suffered from alcohol use problems had an increased risk of showing
suicidal ideation (occasional: RR, 1.71; Cl, 1.5-1.94; frequent: RR, 2.33; Cl, 1.89-2.87), but the associated
attributable fractions were lower than those found for depression (0.08 and 0.13, respectively). Moreover,
statistically significant associations were found for cardiovascular diseases (RR, 1.22; CI, 1.06-1.40; attributable
fraction, 0.02 and RR, 1.83; CI, 1.47-2.27; attributable fraction, 0.08; for reporting suicidal ideation sometimes
and often, respectively). Finally, we found that participants whose parent suffered from any of the investigated
ilinesses were more likely to not wanting to answer to the suicidal ideation question, with statistically significant
associations for cancer and depression/anxiety.

Moderating role of perceived family support

The results of the interaction analyses are shown in Figure 1. We found an interaction between parental death
and perceived family support in the association with occasional suicidal ideation (Pinteraction = 0.005): the risk of
suicidal ideation for participants who experienced parental death increased as the strength of perceived family
support increased. The same trend, but with larger confidence intervals including the null, was observed for
frequent suicidal ideation (Pinteraction = 0.339). A similar interaction was also found for parental stroke in the
association with frequent (Pinteraction = 0.008) but not occasional (Pinteraction = 0.688) suicidal ideation. No

statistical evidence of interaction for the other parental illnesses was found.

Discussion
In this study, we found that university students who experienced parental death were at increased risk of
reporting suicidal ideation both occasionally and frequently. Associations were stronger for participants
describing the relationship with their family as strongly supportive compared to those describing it as less
supportive. Similarly, we found that participants who experienced parental illness were at increased risk of
reporting suicidal ideation, with main associations for parental depression/anxiety, alcohol use, and
cardiovascular diseases. For parental stroke, association with frequent suicidal ideation was significant only for
participants reporting strong family support, while no evidence of effect modification of family support was

found for the other illnesses.



To our knowledge, this study is the first exploring the association between parental death and illness
with suicidal ideation in a sample of university students. Previous studies, mostly based on administrative
registers, have found that experiencing the death of a parent increased the risk of hospitalization for suicide
attempt and suicide mortality [19-22]. However, in those studies, no information was available on suicidal
ideation. Our study extends these findings by showing that losing a parent during childhood and adolescence is
also associated with suicidal ideation. This is important, as suicidal ideation is a key antecedent of suicidal
behavior, and studies have shown that the transition from suicidal ideation to attempt is rapid, with 20% of youth
with suicidal ideation attempting suicide within one year [30]. Thus, by identifying factors associated with
suicidal ideation, our findings contribute to the detection of early suicidal manifestations. However, it is
important to note that, due to the low prevalence of parental death, the contribution of parental death to youth
suicidal ideation risk appears to be low at the population level (attributable fraction < 0.01), which suggests that
the experience of parental death should be interpreted by health professionals in the context of other individual
and environmental characteristics contributing to suicide. One of these may be the relationship with the parent
[24, 25]. Indeed, our findings show that a strong perceived family support may increase the vulnerability of
experiencing suicide ideation for students who experienced parental death. A previous study conducted in the i-
Share cohort showed that perceived family support is associated with a strong reduction of the risk of suicidal
ideation [26], therefore clinicians should be aware that when this support disappears, resilience towards suicidal
ideation may be compromised. Another important element may be the timing of parental death. For example,
one study showed that the risk of suicide was especially high for offspring whose parent deceased during
childhood and adolescence, but not for those whose parent deceased during young adulthood [19]. Another study
showed a pattern of increasing risks of offspring suicide and suicide attempt with decreasing age at parental
death [20]. As information on the timing of parental death was not collected in the i-Share cohort, further studies
are necessary to investigate whether the developmental period in which parental death occurred is associated
with suicidal ideation among university students.

Similar to parental death, we found that experiencing parental illness was associated with increased risk
of offspring suicidal ideation. However, this risk was not found for all investigated illnesses. Specifically, we

found strong associations for parental mental health-related problems, namely depression/anxiety and alcohol



abuse problems. This is in line with previous studies showing that growing up with parents experiencing
depression or with substance use problems is associated with increased risk of suicide-related outcomes [31-36].
The attributable fraction for depression/anxiety was especially important, suggesting that the risk of frequent and
occasional suicidal ideation may be reduced by 41% and 28%, respectively, if parental depression/anxiety could
theoretically be prevented.

Genetic, environmental, and psychological mechanisms may explain these associations. First, suicide
risk is influenced by individual’s genetic predispositions. For example, twin and family studies report that the
heritability of suicide-related outcomes ranges from 17% to 50%[37—40], although heritability estimated from
molecular studies is significantly lower (3-7%)[41-43] and no specific genes contributing to suicide have been
identified. Part of this heritability is explained by mental health problems, who are genetically transmitted from
parents to offspring, and that manifest in endophenotypes such as impulsive-aggression [40, 44, 45]. These
mechanisms may explain the increased risk of suicidal ideation of offspring who experienced parental death by
suicide, as well as those experiencing parental depression/anxiety and alcohol abuse problems. Second, mental
health problems and substance use may impair the parent’s capacity to care for the offspring. For example,
several studies have shown that maternal depression and parental alcohol abuse are linked to using less
responsive parenting proactive and creating a negative family climate, which in turn increase the risk of mental
health problems in the offspring [46—48]. Third, losing a parent during childhood is a major traumatic event that
may have long-term negative psychological repercussion on the offspring [49]. The traumatic impact may even
be stronger for deaths occurring abruptly, such as by accident and suicide, in line with both previous studies [50]
and the results of our exploratory analyses on the specific causes of parental death.

In addition to parental mental health-related problems, we found evidence for associations between
parental cardiovascular illness and offspring suicidal ideation. Cardiovascular illnesses are often debilitating
events, requiring long rehabilitation and adaptations of the family; children adjustment during the time of
parental illness may be emotionally difficult and generate intense distress, which can have long-lasting effects on
offspring mental health [51]. However, no evidence for an association was found for other parental illnesses,
such as cancer, that are associated with intense emotional burden for family members [52]. Cardiovascular

diseases may also include sudden events such as myocardial infarction, that may be lived as a traumatic event
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and influence later risk of mental health problems, especially if the offspring witnessed the event. This may also
be true for stroke, for which we have not found a statistical association. However, as the magnitude of the
estimates for stroke were comparable to those for cardiovascular illness, the absence of a statistically significant
association in our sample may only reflect low statistical power. Additionally, evidence for a moderation effect
of perceived family support suggests that parental stroke is associated with offspring suicidal ideation for those
who perceived a stronger family support.

Finally, it is worth noting that associations were found between parental cancer and parental
depression/anxiety with offering’s unwillingness to report their suicidal ideation. Our analysis suggests that this
response category, often treated as missing data or categorized as not reporting suicidal ideation, may be
informative and deserving further exploration. For example, being aware that young people who experienced
such parental illness are less prone to disclose their suicidal ideation may suggest that clinicians should use
special care when assessing suicide risk among those youths.

Strengths and limitations

This study is based on data from one of the largest community-based cohorts of university students. Our large
sample size allowed us to investigate with sufficient statistical power associations between exposures and
outcomes that are rare at the population level. Additionally, owing to the detailed data collection, we were able
to assess perceived family support and test hypotheses that it was not possible to investigate in previous registry-
based studies. Despite these strengths, our results should be interpreted in the light of the following limitations.
First, the findings are not generalizable to the general population or the population of university students. In
particular, we observed that women participated more frequently in the i-Share cohort than men. Second, the
study is solely based on self-reported information, which may be affected by measurement errors and memory
bias (especially for the retrospectively collected information of parental illness). Third, as mentioned, we have
no information on the timing of parental death or illness, therefore it was not possible to investigate whether our
associations were heterogeneous with respect to the time elapsed since parental death or illness. Similarly, we
have no information about the severity of the reported parental illnesses or the chronicity, while previous studies
suggested that these variables may play an important role in determining offspring outcomes [53]. Fourth, our

exposures were death and illness in at least one of the parents, and we were not able to study cases in which both
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parents died. This can be an additional source of unaccounted heterogeneity in our associations leading to
underestimation of our associations, as previous studies suggested that risk of suicide is substantially increased
in offspring who have lost both parents [22]. Fifth, information of which family member provided support was
not available, therefore it is unknown whether the deceased or ill parent was the source of the reported family
support. Sixth, information on suicide attempt was not available, therefore is unknown whether our exposures

also increased the risk of suicidal acts in our sample.

Conclusions
This study shows an increased risk of reporting suicidal ideation for university students that experienced the

death of a parent, especially for those students who perceived their family as a strong source of support in their

childhood and adolescence, as well as for those who experienced parental depression/anxiety, alcohol abuse, and

cardiovascular diseases. As information on parental death or illness can be routinely collected during health

visits, particular attention should be paid to students who report such experiences.
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Table 1. Characteristics of the study sample

n (%)
or mean (SD)
Years of age, mean (SD) 20.5(1.8)
Gender, n (%)
Men 3576 (23.3)
Women 11772 (76.7)
Current study year, n (%)
18 6233 (40.8)
2nd 3202 (20.9)
3rd 2453 (16.0)
4 1565 (10.2)
5th 1048 (6.9)
6t 194 (1.3)
Missing 593 (3.9)
Field of study, n (%)
Low and Economics 1291 (8.4)
Humanities 2296 (15.0)
Health 3294 (21.5)
Sciences 1537 (10.0)
Other 1267 (8.3)
Missing 5668 (36.9)
Sources of revenue, n (%)
Family 12645 (93.5)
Social support scholarship 6040 (39.3)
Merit scholarship 689 (4.49)
Job (including summer jobs) 5794 (37.7)
Paid internship 143 (0.93)
Other 1059 (10.9)
Satisfaction regarding revenue, n (%)
Satisfied to very satisfied 12268 (79.9)
Unsatisfied to very unsatisfied 3081 (20.1)
Maternal education, mean (SD) 4.7 (1.1)
Paternal education, mean (SD) 4.6 (1.3)
Education level first caregiver, n (%) 3.9(1.0)
Unknown 420 (2.7)
Primary school 320 (2.1)
Secondary school 1696 (11.1)
High school 1877 (12.3)
Professional 2954 (19.3)
University 8059 (52.6)
Education level second caregiver, n (%)
Unknown 711 (4.8)
Primary school 271 (1.8)
Secondary school 1376 (9.3)
High school 2079 (14)
Professional 2907 (19.6)
University 7503 (50.5)
Perceived family support, mean (SD) 3.9 (1.0)

The table reports the key sociodemographic characteristics of the sample; SD, standard deviation
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Table 2. Rates of parental death and illness in the study sample

Yes, n (%) No, n (%)
Parental death
Any reason 699 (4.8) 13744 (95.2)
lliness 389 (2.8)
Accident 75 (0.5)
Suicide 91 (0.7)
Other 71 (0.5)
No response 36 (0.3)
Parental illness
Cardiovascular 1606 (10.9) 13111 (89.1)
Stroke 461 (3.1) 14547 (96.9)
Cancer 1609 (10.7) 13392 (89.3)
Depression/anxiety 5942 (41.7) 8310 (58.3)
Alcohol abuse 1637 (11.0) 13295 (89.0)

The table reports count and percentages for parental death (with reasons) and illness
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Table 3. Associations of parental death and illness with suicidal ideation in offspring

Exposure n/N among the n/N among the Unadjusted RR Adjusted RR? APFP
Outcome exposed (%) nonexposed (%) (95%Cl) (95%Cl)
Death (N = 14,443)
Occasional suicidal ideation 143/699 (20.5) 2388/13,744 (17.4) 1.30 (1.08-1.58) 1.32(1.08-1.63)  0.015
Frequent suicidal ideation 471699 (6.7) 580/13744 (4.2) 1.76 (1.29-2.41) 1.91 (1.37-2.65)  0.037
Don't want to answer 37/699 (5.3) 500/13,744 (3.6) 1.61 (1.14-2.28) 1.34 (0.90-2.01)  0.030
Cardiovascular (N = 14,717)
Occasional suicidal ideation 307/1606 (19.1) 2256/13,111 (17.2) 1.19 (1.04-1.36) 1.22 (1.06-1.40)  0.020
Frequent suicidal ideation 114/1606 (7.1) 546/13,111 (4.2) 1.82 (1.47-2.25) 1.83(1.47-2.27)  0.084
Don't want to answer 54/1606 (3.4) 453/13,111 (3.5) 1.04 (0.78-1.39) 1.07 (0.79-1.45)  0.004
Stroke (N = 15,008)
Occasional suicidal ideation 93/461 (20.2) 2544/14,547 (17.5) 1.23 (0.98-1.56) 1.22 (0.96-1.56)  0.007
Frequent suicidal ideation 28/461 (6.1) 656/14,547 (4.5) 1.44 (0.97-2.14) 1.45(0.96-2.18)  0.014
Don't want to answer 19/461 (4.1) 507/14,547 (3.5) 1.27 (0.79-2.03) 1.35(0.83-2.19) 0.008
Cancer (15,001)
Occasional suicidal ideation 300/1609 (18.6) 2332/13,392 (17.4) 1.09 (0.96-1.25) 1.09 (0.95-1.25)  0.010
Frequent suicidal ideation 65/1609 (4) 615/13,392 (4.6) 0.90 (0.69-1.17) 0.94 (0.72-1.23)  -0.011
Don't want to answer 69/1609 (4.3) 460/13,392 (3.4) 1.27 (0.98-1.65) 1.32(1.01-1.74)  0.029
Depression/anxiety (14,252)
Occasional suicidal ideation 1317/5942 (22.2) 1133/8310 (13.6) 1.93 (1.77-2.11) 1.98 (1.81-2.17)  0.284
Frequent suicidal ideation 382/5942 (6.4) 241/8310 (2.9) 2.64 (2.23-3.11) 2.73(2.30-3.24)  0.410
Don't want to answer 227/5942 (3.8) 256/8310 (3.1) 1.47 (1.23-1.77) 1.53 (1.26-1.85) 0.168
Alcohol abuse (14,932)
Occasional suicidal ideation 395/1637 (24.1) 2217/13,295 (16.7) 1.72 (1.52-1.95) 1.71(1.50-1.94)  0.076
Frequent suicidal ideation 132/1637 (8.1) 544/13,295 (4.1) 2.35(1.92-2.87) 2.33(1.89-2.87)  0.132
Don't want to answer 69/1637 (4.2) 457/13,295 (3.4) 1.46 (1.13-1.90) 1.31(0.98-1.73)  0.049

RR, relative risk ratio; Cl, 95% confidence interval; AF, attributable fraction

dadjusted for sex, age, parents’ education

YAF = p*(RR-1) / 1 + p*(RR-1), where p is the prevalence of exposure and RR is the unadjusted RR



Table 4. Association between parental death and offspring suicidal ideation by cause of death

Cause of death

RR (95% CI) for suicidal ideation

Occasional suicidal

ideation

Frequent suicidal
ideation

Don't want to
answer

Iliness

Accident

Suicide

Other

Don't want to answer

1.34 (1.04-1.71)
1.16 (0.64-2.09)
1.72 (1.07-2.77)
0.82 (0.43-1.56)
1.38 (0.62-3.06)

1.60 (1.05-2.43)
3.07 (1.50-6.25)
2.07 (0.94-4.54)
0.92 (0.29-2.93)
2.13 (0.64-7.06)

1.48 (0.93-2.36)
0.79 (0.19-3.25)
3.08 (1.52-6.25)
1.06 (0.33-3.40)
2.47 (0.74-8.20)

RR, relative risk ratio; Cl, 95% confidence interval
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Figure 1. Interaction between parental death/illness and offspring perceived family support in the association with
offspring suicidal ideation

A. Parental death B. Parental cardiovascular diseases
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The y-axis reports the estimated association between parental death (or illness) and offspring occasional (red) and
frequent (blue) suicidal ideation for different levels of the perceived family support variable (x-axis).
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