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Background: Negative events in childhood are associated with increased risk of mental health problems, and
evaluation could help identify students at high risk of mental health disorder. However, childhood adversity
measures are diﬃcult to implement in routine care. Perceived parental support in childhood and adolescence
may be more easily assessed, as it is a rather neutral and non-intrusive question.
Methods: We retrieved students’ health data collected from the French i-Share cohort, in a longitudinal population-based study including 4463 students of 18–24 years of age. Students in this cohort completed a selfreported questionnaire about major psychiatric problems at one-year follow-up.
Results: Among 4463 participants, 26% reported a major mental health problem—including suicidal behavior
(17%), major depression (7%), and severe generalized anxiety disorder (15%). Adjusted logistic regression revealed that a lower level of perceived parental support was signiﬁcantly associated with higher risk of any
mental health problem. Compared to students who reported extremely strong perceived parental support, students who perceived no support had a nearly 4-fold higher risk of mental health problems (aOR 3.80, CI
2.81–5.13). Lower levels of perceived parental support were dose-dependently associated with higher incidences
of suicidal behavior, major depression, and severe generalized anxiety disorder.
Limitations: Study limitations included a moderate follow-up response rate, and retrospective self-report questionnaires.
Conclusion: Perceived parental support was strongly associated with the incidence of mental health problems
among college students. If validated, these results suggest that health professionals should consider using this
simple marker to improve mental health risk assessment and screening.

1. Introduction
College students exhibit a high prevalence of mental health problems (Blanco et al., 2008; Wilcox et al., 2010; Auerbach et al., 2016;
Auerbach et al., 2018) with many youths experiencing severe depression, anxiety, or suicidal behaviors. In a large study including 13 984
students at 19 universities worldwide, about one-third of the population
reported 12-month DSM-IV mental disorders—predominantly major
depression episode (18.5%), generalized anxiety disorder (16.7%), or
suicidal behavior (8.4% suicidal ideation and 1.0% suicide attempt)
(Bruﬀaerts et al., 2019). Depression and generalized anxiety disorders
are often comorbid with suicidal behaviors (Eisenberg et al., 2007).
Although a substantial proportion of students suﬀering from mental
problems require psychosocial support, several studies suggest that
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most do not receive appropriate care and treatment (Eisenberg et al.,
2007; Wilcox et al., 2010; Bruﬀaerts et al., 2019).
Avoiding aggravation of mental disorders requires early detection,
and rapid intervention and care (Garlow et al., 2008; Auerbach et al.,
2019; Duﬀy et al., 2019). However, it is diﬃcult to identify young
people who suﬀer from these problems (Weist et al., 2007; Moore et al.,
2015). Determining which students are in need of support or treatment
is particularly challenging due to the limited on-campus mental health
resources on campus, and because students may be reluctant to disclose
information about their mental health.
Familial factors, including life events and intra-familial environment, play a central role in the aetiology of mental health problems,
due to both psychosocial and genetic reasons (Turecki and
Brent, 2016). Many studies describe an association between psychiatric
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2.2. Measures

disorders and childhood adversity (Kessler et al., 2010; Green et al.,
2010; Bruwer et al., 2014; Björkenstam et al., 2017; Easterlin et al.,
2019), such as abuse or maltreatment (Gilbert et al., 2009; Zhu et al.,
2019), parental death (Guldin et al., 2015), parental divorce
(Lindström and Rosvall, 2015), or parental history of mental health
problems (King et al., 2010).
Many studies show that chaotic family environments are associated
with low levels of parental support (Levin and Currie, 2010; Bagner and
Graziano., 2013; Hugues et al., 2019; Schaan et al., 2019). This relationship can be direct, eg, related to neglect behaviors (Shan et al.,
2019) or indirect, eg, when parental mental health problems lead to less
eﬀective parenting practices (Taraban et al., 2017; Simpson-Adkins and
Daiches, 2018). For example, parental depression is linked to reduced
parenting quality (Lovejoy et al., 2000; Wilson and Durbin, 2010).
Family assessment measures are heterogeneous (Falissard et al.,
2015) and can be diﬃcult to implement. There remains a need for
screening tools that provide rapid and non-intrusive assessment of a
person's risk of mental health problems that may require further evaluation and treatment. In contrast, perceived parental support in
childhood and adolescence can be easily assessed since it is a rather
neutral question. In a previous cross-sectional study of the association
between perceived parental support and suicidal thoughts, we found
that low levels of perceived parental support were associated with
higher risk of suicidal ideation (Macalli et al., 2018). However, this
result was limited by the cross-sectional nature of the study.
In the present study, we tested the strength of the association between a one-item assessment of perceived parental support during
childhood and adolescence and the one-year risk of major mental health
problems within a large sample of college students. Our secondary
objective was to compare the relative strength of association between
self-reported parental support and objective indicators of childhood
adversity.

2.2.1. Outcomes
Outcomes were assessed from the one-year follow-up questionnaire.
Suicidal behavior included suicidal thoughts or suicidal attempts
during the last 12 months. Participants who reported having occasional
or frequent suicidal thoughts and/or a suicide attempt were included in
the modality “yes” for suicidal behavior. Those who declared no suicidal ideation or suicide attempt were categorized as “no” for suicidal
behavior.
Major depression was measured using the 9-item Patient Health
Questionnaire (PHQ-9), which is a reliable and valid measure of depression severity over the preceding two weeks. A PHQ-9 score of 5
indicated mild depression, 10 moderate depression, 15 moderately severe depression, and 20 severe depression. We included “major depression disorder” as a binary variable deﬁned as a PHQ-9 score of 15
or higher (moderately severe and severe), and performed sensitivity
analyses with depression as a continuous variable (Kroenke et al.,
2001).
Generalized anxiety disorder was assessed with the Generalized
Anxiety Disorder 7-item (GAD-7) scale, which is a valid and eﬃcient
tool to measure anxiety severity over the preceding two weeks. A scores
of 5 is the cut-oﬀ points for mild anxiety, 10 for moderate anxiety, and
15 for severe anxiety (Spitzer et al., 2006). We included “severe generalized anxiety disorder” as a binary variable deﬁned as a GAD-7 scale
score of 15 or higher, and performed sensitivity analyses with generalized anxiety disorder as a continuous variable.
Any mental health problems. Participants with positive scores for
either suicidal behavior, major depression, or severe generalized anxiety disorder were coded as having ‘any mental problem’ (‘yes’) and
were compared to those who reported none of these problems (‘no’).
2.2.2. Exposure variable
Retrospective assessment of perceived parental support in
childhood and adolescence was self-reported in the baseline questionnaire. Participants selected one of ﬁve diﬀerent responses: (1) none,
(2) low, (3) moderate, (4) strong, and (5) extremely strong.

2. Methods
2.1. Study design, study population and data collection

2.2.3. Covariates
Potential confounders or modiﬁers recorded at baseline included
age, sex (male, female), parental divorce or separation (yes, no), parental death (yes, no), not living in parental home during childhood (yes,
no), diﬃcult economic status during childhood (yes, no), parental history of depression or anxiety (yes, no), parental alcohol abuse history
(yes, no), and parental education level for at least one parent (university studies, no university studies).

Our study sample comprised participants in the ongoing internetbased Students' Health Research Enterprise (i-Share) project—a prospective population-based study of students at French-speaking universities and higher education institutions. The aim of i-Share is to investigate student's health with an annual follow-up after inclusion.
Recruitment began in 2013. Eligible students had to be oﬃcially registered at a university or higher education institute, at least 18 years of
age, and able to read and understand French, and had to provide informed consent for participation.
The i-Share enrolment procedure is described elsewhere
(Macalli et al., 2018). The self-administered baseline questionnaire
collected sociodemographic characteristics, health information, personal and familial histories, living conditions, and consumptions. One
year later, students were invited by email to complete the ﬁrst followup questionnaire. Three reminder emails were sent at 14, 28, and 33
days later. As of November 2018, the cohort included a total of 15 040
students.
For the present longitudinal study, we acquired data from a sample
of students who participated in the i-Share cohort study between
February 2013 and November 2018. Only college students of 18 to 24
years of age were included, as this age range deﬁnes young adults according to the World Health Organization (WHO, 2013). The present
analyses included only participants who answered the question regarding perceived parental support and who completed the one-year
follow-up survey.

2.3. Statistical analysis
We ﬁrst described the overall study sample according to the presence of any mental health problems, and according to the three outcomes separately. Continuous variables are expressed as mean ± SD.
Categorical variables are described as the proportion.
We compared the characteristics of non-respondents and respondents at one year. The study sample and non-respondents diﬀered
in the distributions of some sociodemographic and lifestyle habit
characteristics, including sex, education sector, and some familial
characteristics. Therefore, in all analyses, we performed inverse probability weighting, in which weights represented the probability of being
included in the study population estimated from all baseline variable
diﬀerences between participants and non-participants (Rosenbaum and
Rubin., 1983; Austin, 2011). Upon creating the propensity score, we
assessed its quality by comparing the distribution of the aforementioned variables between respondents and non-respondents by strata of
propensity scores (quartile). Those distributions were not statistically
diﬀerent in each stratum (P < 0.05).
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a total lack of perceived parental support was more frequent among
participants who reported major depression (7%) or severe generalized
anxiety disorder (4%) compared to in the total sample (1%).
Table 2 shows the crude and adjusted OR between perceived parental support during childhood and adolescence and one-year mental
health problems, after propensity weighting for non-response and
multiple imputations for missing data. The predeﬁned interactions (sex
and indicators of childhood adversity) were not statistically signiﬁcant
for any outcome. The unadjusted model demonstrated that lower levels
of perceived parental support were signiﬁcantly associated with any
mental health disorders (i.e., suicidal behavior, major depression, or
generalized anxiety disorder) compared to no reported mental health
problems. Relative to having extremely strong perceived parental support, a total lack of perceived parental support (questionnaire response:
none) was associated with strongly increased odds of suicidal behavior
compared to no suicidal behavior (OR 3.54, CI 2.61–4.81), major depression compared to mild or moderate depression (OR 10.33, CI
7.49–14.25), and severe generalized anxiety disorder compared to mild
or moderate anxiety (OR 5.19, CI 3.87–6.97) (P < 0.0001 for all).
The multivariate model was adjusted for age, sex, parental divorce
or separation, parental death, diﬃcult economic status during childhood, parental depression or anxiety, parental alcohol abuse, not living
in parental home during childhood, and parental education level.
Multiple adjustment reduced the point values of the estimators, which
remained statistically signiﬁcant. The trend was also preserved after
adjustment. Perceived parental support was associated with one-year
incidence of mental health problems (aOR 3.80, CI 2.81–5.13, for those
who perceived no support). A total lack of perceived parental support
was associated with a 2-fold higher risk of suicidal behaviour (aOR
2.67, CI 1.92–3.69), a nearly 4-fold greater risk of severe generalized
anxiety disorder (aOR 3.96, CI 2.88–5.44), and an over 7-fold higher
risk of major depression (aOR 7.43, CI 5.25–10.53) compared to individuals who perceived extremely strong parental support
(P < 0.0001). We also identiﬁed a dose-response relationship between
level of perceived parental support and each mental health disorder.
The aOR for major depression was 1.00 (CI 0.82–1.21) for strong perceived parental support, 2.05 (CI 1.68–2.51) for moderate, 3.03 (CI
2.37–3.88) for low, and 7.43 (CI 5.25–10.53) for no perceived parental
support.
Secondary analyses revealed that insuﬃcient perceived parental
support was generally associated with higher risks compared to indicators of childhood adversity (Table 3). Thus, in adjusted models,
parental divorce and parental death were not signiﬁcantly associated
with major depression or severe generalized anxiety disorder. Additionally, an adjusted model showed that parental depression or anxiety was associated with major depression (aOR 2.09, CI 1.62–2.70);
however, the point estimate of low perceived parental support was
apparently higher (aOR 3.03, CI 2.37–3.88).
In sensitivity analyses, when PHQ-9 and GAD-7 scores were analysed as continuous variables, they continued to show a statistically
signiﬁcant association with perceived parental support. The mean PHQ9 and GAD-7 scores increased with decreased levels of perceived parental support (supplementary table 2). Separate analyses for suicidal
ideation and suicide attempt revealed that each outcome was dosedependently associated with perceived parental support (supplementary table 3). Modifying the adjustment such that only childhood adversities remained statistically signiﬁcant did not change the global
results. Finally, we repeated our analyses using complete data with and
without non-response propensity weighting, and after multiple imputation without non-response propensity weights. The estimates obtained from these models were similar to those obtained from the main
model (supplementary table 4). Importantly, our main analyses showed
a tighter conﬁdence interval, supporting the robustness of our methods
and ﬁndings.

To account for missing information for covariates (between 0.1% to
19.6%), we used multiple imputation by chained equation
(Van Buuren, 2007; Janssen et al., 2010). This method was based on an
algorithm of the Monte Carlo Markov chain method, adapted for imputation on arbitrary or non-monotonic data (Faris et al., 2002). We
ﬁrst analysed the shape of the refusal data, and then we formulated the
assumption of missing-at-random data. We hypothesized that the typology of the non-response data was informative, and that it did not
occur completely at random, since students declared that they were not
willing to answer the question. We performed 10 imputations, and
averaged the variable estimates to produce a mean estimate. Finally, we
veriﬁed that the relative eﬃciency of the imputation on each variable
was greater than 95%.
Since only one measure of the follow-up outcomes was available, we
assessed the relationship between perceived parental support and
mental health problems using logistic regression analysis, estimating
unadjusted odds ratios (OR) and adjusted odds ratios (aOR), with 95%
conﬁdence intervals (CI). The exposure variable and covariates were
assessed at baseline, and outcomes were assessed at ﬁrst follow-up. We
systematically evaluated model convergence, and tested the assumption
of linearity of the logit for the continuous variable (age). We adjusted
for potential confounders, including age, gender, and main childhood
adversities. We did not adjust for history of psychiatric personality
disorders because they were deﬁned as a variable on the causal
pathway between exposure and outcome. We tested interactions between perceived parental support and the covariates included in the
model.
As we used cut-oﬀ points to measure major depression and generalized anxiety disorder, sensitivity analyses were performed to examine the association of perceived parental support with depression
(PHQ-9 score) and generalized anxiety disorder (GAD-7 score) as continuous variables. We also performed separate analyses for suicidal
ideation and for suicide attempt. Finally, we repeated our analyses with
modiﬁed adjustment, on complete data with and without non-response
propensity weights, and after multiple imputation without non-response propensity weights.
All analyses were performed using SAS version 9.4. Two-sided P
values of <0.05 were considered statistically signiﬁcant.
3. Results
Among 13 968 students solicited to participate in the follow-up,
4797 participated (35% response rate). Of these respondents, 284 were
excluded because they were not between 18 and 24 years of age.
Another 50 students were excluded because they were not willing to
answer questions related to perceived parental support. Thus, the ﬁnal
study population included 4463 students (Fig. 1). Supplementary table
1 compares follow-up respondents and non-respondents.
Table 1 presents the sample characteristics. The mean participant
age was 20.4 years ( ± 1.8) and 80% were female. Parental education
was high for the majority of the students, and over one-third of the
sample indicated scholarship. The most prevalent indicators of childhood adversity were parental depression or anxiety (39%) and parental
divorce or separation (30%).
Over one-quarter of the students (26%) reported experiencing a
major mental health disorder in the previous year. The 12-month prevalence rates were 17% for suicidal behavior, 7% for major depression,
and 15% for severe generalized anxiety disorder. Additionally, over
one-quarter of the sample (26%) perceived insuﬃcient parental support
(frequency rated as moderate, low, or none) during childhood and
adolescence.
Compared with the complete sample, the students exposed to indicators of childhood adversity were more likely to declare psychiatric
troubles. The proportion of participants who reported weak perceived
parental support (questionnaire responses of moderate, low, and none)
was greater among patients with mental health disorders. For instance,
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Fig. 1. Flow chart of the study sample based on the i-Share cohort (2013–2018).

4. Discussion

suicidal behavior (aOR 2.67, CI 1.92–3.69), a nearly 4-fold higher risk
of generalized anxiety disorder (aOR 3.96, CI 2.88–5.44), and an over
7-fold greater risk of major depression (aOR 7.43, CI 5.25–10.53).
Sensitivity analysis provided consistent results. Importantly, insuﬃcient perceived parental support was associated with higher risks
than other indicators of childhood adversity, such as parental divorce.
These ﬁndings highlight the relatively strong association between
mental health problems and retrospective self-reported parental support compared to objective indicators of childhood adversity.

4.1. Main ﬁndings
In this large longitudinal study of 4463 college students, a perceived
lack of parental support during childhood or adolescence was associated with a nearly 4-fold risk (aOR 3.80, CI 2.81-5.13) of major
mental health disorders. Lower levels of perceived parental support
were dose-dependently associated with suicidal behavior, major depression, and severe generalized anxiety disorder. Compared to participants who perceived extremely strong parental support, a total lack of
perceived parental support was associated with a 2-fold greater risk of

Table 1
Characteristics of the study sample overall, according to the presence of any mental health problems, and according to the three outcomes separately: suicidal
behavior, major depression and severe generalized anxiety disorder. Figures are numbers (percentage) unless otherwise indicated
Characteristics

All participants

Any mental health disorders*

Suicidal behavior

Major depression

Severe generalized anxiety disorder

All
Age, mean (SD)
Sex:
Male
Female
Scholarship
Half time or more job activities
Parental education levela:
University studies
Non university studies
Indicators of childhood adversity:
Parental divorce or separation b
Parental death c
Diﬃcult economic status during childhood
Parental depression or anxiety d
Parental alcohol abuse e
Not living in parental home during childhoodf
Perceived parental support:
Extremely strong
Strong
Moderate
Low
None

4463 (100.0)
20.4 (1.8)

1190 (26.7)
20.2 (1.8)

754 (16.9)
20.2 (1.8)

309 (6.9)
20.1 (1.8)

657 (14.7)
20.2 (1.8)

888 (19.9)
3575 (80.1)
1734 (38.9)
199 (4.5)

175 (14.7)
1015 (85.3)
501 (42.1)
51 (4.3)

140 (18.6)
614 (81.4)
309 (41.0)
27 (3.6)

32 (10.4)
277 (89.6)
140 (45.3)
18 (5.8)

63 (6.6)
594 (90.4)
280 (42.6)
35 (5.3)

2522 (57.7)
1853 (42.4)

651 (55.7)
517 (44.3)

425 (57.6)
314 (42.4)

157 (52.5)
142 (47.5)

351 (54.7)
291 (45.3)

1294 (29.8)
186 (4.2)
353 (7.9)
1406 (39.2)
126 (3.3)
94 (2.1)

389 (33.9)
59 (5.1)
129 (10.8)
482 (53.0)
53 (5.5)
35 (3.0)

247 (34.0)
44 (6.0)
85 (11.3)
308 (53.9)
36 (6.0)
25 (3.3)

106 (35.8)
14 (4.7)
48 (15.5)
140 (61.1)
20 (8.3)
12 (3.9)

206 (32.4)
29 (4.5)
77 (11.7)
292 (56.6)
30 (5.7)
20 (3.1)

1473 (33.0)
1853 (41.5)
807 (18.1)
270 (6.1)
60 (1.3)

294 (24.7)
458 (38.5)
290 (24.4)
115 (6.7)
33 (2.8)

169 (22.4)
284 (37.7)
199 (26.4)
82 (10.8)
20 (2.7)

70
87
88
44
20

175 (26.6)
247 (37.6)
149 (22.7)
62 (9.4)
24 (3.7)

Missing: a = 88, b = 113, c = 63, d = 875,e = 631, f = 6
⁎
Suicidal behavior, major depression or severe generalized anxiety disorder.
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1.30)
1.77)
2.21)
5.44)
0.9655
<.0001
<.0001
<.0001
1.21)
2.51)
3.88)
10.53)
0.001
<.0001
<.0001
<.0001
0.001
<.0001
<.0001
<.0001
1(reference)
1.26 (1.13 to
2.00 (1.78 to
2.45 (2.08 to
3.80 (2.81 to
1473
1853
807
270
60

1.39)
2.26)
2.90)
5.13)

1(reference)
1.30 (1.17 to
2.25 (2.01 to
3.07 (2.63 to
5.14 (3.86 to

Any mental health problems refers to having suicidal behavior, major depression or severe generalized anxiety disorder.
Suicidal behavior refers to having suicidal ideation or attempt.
Major depression refers to having moderately severe or severe depression (PHQ-9 score of 15 or higher).
Severe generalized anxiety disorder refers to having severe anxiety (GAD-7 score of 15 or higher).
⁎
Estimations obtained after propensity weighting for non-response and multiple imputation for missing data.
a
Crude model.
b
Adjusted for age, sex, parental divorce or separation, parental death, diﬃcult economic status in childhood, parental depression or anxiety, parental alcohol abuse and did not live in parental home in childhood and
parental education level.

a

Model 1
Extremely strong
Strong
Moderate
Low
None
Model 2b
Extremely strong
Strong
Moderate
Low
None

1473
1853
807
270
60

1.43)
2.52)
3.59)
6.85)

<.0001
<.0001
<.0001
<.0001
<.0001

0.175

1(reference)
1.27 (1.12 to
2.14 (1.86 to
2.61 (2.18 to
2.67 (1.92 to

1.51)
2.76)
3.89)
4.81)

1.44)
2.46)
3.14)
3.69)

0.112
<.0001
<.0001
<.0001
<.0001
<.0001

1(reference)
1.00 (0.82 to
2.05 (1.68 to
3.03 (2.37 to
7.43 (5.25 to

0.066
<.0001

1(reference)
1.34 (1.19 to
2.42 (2.12 to
3.27 (2.74 to
3.54 (2.61 to
0.086
<.0001

0.0394
<.0001
<.0001
<.0001

0.133
0.6662
<.0001
<.0001
<.0001
<.0001

0.124

1(reference)
1.15 (1.00 to
1.32 (1.31 to
1.48 (1.48 to
3.96 (2.88 to

1.32)
1.98)
2.75)
6.97)

0.0185
<.0001
<.0001
<.0001
<.0001

0.042
<.0001

1(reference)
1.16 (1.03 to
1.73 (1.50 to
2.28 (1.90 to
5.19 (3.87 to
0.073
<.0001

1(reference)
1.04 (0.86 to 1.26)
2.41 (1.97 to 2.92)
3.99 (3.17 to 5.03)
10.33 (7.49 to 14.25)

R²
P value
Suicidal behavior
Odds ratio (95% CI)
R²
Any mental health problems
Odds ratio (95% CI)
P value
n
Perceived parental support

Table 2
Associations between perceived parental support in childhood and adolescence and one-year mental health problems*

Major depressive disorder
Odds ratio (95% CI)
P value

R²

Severe generalized anxiety disorder
Odds ratio (95% CI)
P value

R²
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4.2. Comparison with the literature and interpretation
To date, few studies have examined the association between perceived parental support and mental health problems among students.
Moreover, among these studies, most have not adjusted for factors related to the family environment or have been more focused on current
parental support. A study of 2519 college students revealed that depression onset was predicted by a history of childhood-adolescent
trauma and parental psychopathology (Ebert et al., 2019). Another
study of 5183 Chinese students demonstrated that suicidal ideation was
associated with improper parenting styles (Zhai et al., 2015). Moreover,
studies conducted in samples with a younger age range have shown that
inadequate family support increases suicide risk (Kerr et al., 2006;
Miller et al., 2015). Our present results were consistent with these prior
ﬁndings, and extend our previous cross-sectional analyses focused on
suicidal ideation (Macalli et al., 2018).
Perceived parental support, a subjective variable, may represent an
assessment of the quality of the relationship between young adults and
their parents during childhood and adolescence. It does not provide
information about the underpinning mechanisms. However, as shown
by our present results, it is a variable highly correlated with depression,
generalized anxiety, and suicidal behaviors. Perceived parental support
may also reﬂect an aggregation of familial adversities.
Our results suggest that, regardless of the actual received parental
support, a subject's perception is an important element associated with
mental health disorders. Although individual responses to negative
experiences during childhood can widely vary based on the exposure
period and the assessment age (Zhu et al., 2019), it appears that measurement of this subjective dimension reﬂects a student's psychological
distress and may help in identifying young people at suicide risk
(Ruggeri et al., 2001; Lloyd et al., 2010; Caplan et al., 2010). Therefore,
this question may be of great value in the clinical assessment of a young
adult's risk of anxiety, depression, or suicidal disorders.
4.3. Strengths and limitations
Our present study had several strengths, including the large sample,
longitudinal design, strong association with a dose-dependent pattern,
adjustment for a large number of familial characteristic variables in
multivariable models, and use of a standardized assessment scale for
major depression and severe generalized anxiety disorder. Furthermore,
our sensitivity analysis provided consistent results. Despite these
strengths, several limitations should be considered when interpreting
the results. First, the follow-up response rate was moderate (35%), as is
common in longitudinal studies among young adults (Eisenberg et al.,
2013; Ebert et al., 2019). To limit the impact of attrition bias, we used
classical non-response propensity weighting (Austin, 2011). Second,
women were over-represented in our sample, and the study sample
might be not representative of the total student population. Nevertheless, for our main analyses, we tested interactions with gender and
perceived parental support and found that none were signiﬁcant. Third,
the responses were self-reported, which could lead to an information
bias, particularly if participants under-reported their frequency of
mental health problems due to concerns about social acceptability.
However, we assume that such under-reporting was likely reduced by
the use of an on-line questionnaire. Fourth, retrospective reports of
perceived parental support may entail recall bias (Baldwin et al., 2019,
Widom, 2019). However, as explained above, our aim was only to investigate a potential screening tool and not to examine a causal relation
between eﬀective parental support during childhood and mental health
problems among young adults. Fifth, our study did not include an exhaustive range of indicators of childhood adversity. Sixth, PHQ-9 and
GAD-7 were not recorded at inclusion; therefore, we could not consider
these scores in sensitivity analyses adjusted for baseline characteristics.
Again, our objective was not to demonstrate causality but rather to
identify a long-term marker of mental health disorders among students
516

517

1294
186
353
1406
126
94

1294
186
353
1406
126
94

n

0.93
1.10
1.21
1.91
1.54
1.49

1.33
1.46
1.68
2.22
2.57
1.70

(0.84
(0.92
(1.04
(1.69
(1.14
(1.05

(1.23
(1.22
(1.48
(2.01
(1.91
(1.33

to
to
to
to
to
to

to
to
to
to
to
to

1.03)
1.34)
1.40)
2.16)
2.10)
2.11)

1.45)
1.74)
1.90)
2.45)
3.46)
2.18)

Any mental health
problems
Odds ratio (95% CI)

0.1481
0.2779
0.0165
<.0001
0.0104
0.0371

<.0001
<.0001
<.0001
<.0001
<.0001
<.0001

P value

0.175

0.010
0.038
0.013
0.086
0.020
0.003

R²

0.89
1.32
1.14
1.77
1.54
1.26

1.26
1.69
1.55
2.06
2.50
1.81

(0.80
(1.07
(0.97
(1.50
(1.14
(0.95

(1.15
(1.39
(1.34
(1.78
(1.93
(1.38

to
to
to
to
to
to

to
to
to
to
to
to

1.01)
1.63)
1.33)
2.11)
2.10)
1.70)

1.40)
2.05)
1.79)
2.38)
3.25)
2.37)

Odds ratio (95%
CI)

Suicidal behavior

0.0627
0.0106
0.1169
<.0001
0.0104
0.1094

<.0001
<.0001
<.0001
<.0001
<.0001
<.0001

P value

0.112

0.006
0.005
0.007
0.052
0.020
0.004

R²

0.84
0.81
1.46
2.09
1.61
1.21

1.41
1.20
2.33
2.61
3.12
1.97

(0.69
(0.58
(1.19
(1.62
(1.06
(0.81

(1.20
(0.88
(1.95
(2.14
(2.24
(1.38

to
to
to
to
to
to

to
to
to
to
to
to

1.02)
1.14)
1.80)
2.70)
1.80)
2.45)

1.65)
1.63)
2.80)
3.19)
4.32)
2.80)

Major depressive
disorder
Odds ratio (95% CI)

0.0861
0.2379
0.004
<.0001
0.0381
0.3511

<.0001
<.0001
<.0001
<.0001
<.0001
0.0002

P value

0.124

0.006
0.003
0.016
0.046
0.011
0.002

R²

0.79
0.92
1.33
2.09
1.49
1.27

1.18
1.24
1.77
2.32
2.41
1.69

(0.69
(0.72
(1.12
(1.76
(1.00
(0.92

(1.06
(0.98
(1.53
(2.01
(1.70
(1.27

to
to
to
to
to
to

to
to
to
to
to
to

0.91)
1.17)
1.57)
2.47)
2.23)
1.74)

1.32)
1.55)
2.05)
2.68)
3.40)
2.26)

Severe generalized anxiety
disorder
Odds ratio (95% CI)

0.0014
0.4741
0.001
<.0001
0.069
0.1467

0.0040
0.0710
<.0001
<.0001
<.0001
0.0003

P value

0.133

0.002
0.001
0.011
0.066
0.008
0.002

R²

Any mental health problems refers to having suicidal behavior, major depression or severe generalized anxiety disorder.
Suicidal behavior refers to having suicidal ideation or attempt.
Major depression refers to having moderately severe or severe depression (PHQ-9 score of 15 or higher).
Severe generalized anxiety disorder refers to having severe anxiety (GAD-7 score of 15 or higher).
⁎
Estimations obtained after propensity weighting for non-response and multiple imputation for missing data.
a
Crude model.
b
Adjusted for age, sex, parental divorce or separation, parental death, diﬃcult economic status in childhood, parental depression or anxiety, parental alcohol abuse and did not live in parental home in childhood and
parental education level.

Model 1a
Parental divorce or separation
Parental death
Diﬃcult economic status in childhood
Parental depression or anxiety
Parental alcohol abuse
Did not live in parental home in
childhood
Model 2b
Parental divorce or separation
Parental death
Diﬃcult economic status in childhood
Parental depression or anxiety
Parental alcohol abuse
Did not live in parental home in
childhood

Characteristics

Table 3
Associations between childhood adversities and one-year mental health problems*
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Supplementary materials

when the exposure variable and mental health outcomes are assessed at
diﬀerent times.

Supplementary material associated with this article can be found, in
the online version, at doi:10.1016/j.jad.2020.02.009.

4.4. Implications for clinical practice and future research
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