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Abstract

Aim: Identifying neuroticism and negative affectivity as vulnerability factor for the first onset
depressive disorders. We collectively conducted a systematic review for the predictors of
depressive- and anxiety disorder(s) onset in childhood or adolescence up to 17 years of age.
Method: We systematically searched the Web of Science database for eligible reports
between January 1st, 2000 to November 7th, 2023. Subjects were limited to first onset of
depression- or anxiety diagnosis without comorbidities. Studies were eligible if they were
longitudinal, non-experimental, and included mentions of vulnerability or risk factors for the
development of first onset depression. Results: Six reports were included in the systematic
review. Samples were predominantly caucasian (~80%), female (65%), and only from high
income countries. Two reports found a nonsignificant effect, three reports found high
neuroticism scores to be a vulnerability factor for first onset depression. One report found an
significant effect through interaction of low fear and stressors. Discussion: Results indicate
mixed support for neuroticism as vulnerability for first onset of depression. The majority of
results support a overall small effect size of vulnerability through neuroticism for youth aged
between 11 and 17. Insufficient reports were found to make any nuanced claims for ages
below 10. Future recommendations are made to further the understanding of this subject.

Keywords: First onset, Mood disorders, Temperament, Personality, Systematic

review.



High Levels of Neuroticism as a Vulnerability for the First Onset of Depression in Youth:
A Systematic Review
The negative effects of depressive disorders (DD) on individuals worldwide steers the
scientific community to finding improved methods of prevention (e.g. EI-Monshed et al.,
2021), diagnosis (e.g. Wu et al., 2023), and intervention (e.g. LoPilato et al., 2023; Dawson et
al., 2022). These steps are of importance as depression is still one of the major
psychopathologies worldwide and places profound cognitive, social, emotional, and financial
burdens (Konig et al., 2020) on individuals and societies alike. Recent decades have seen a
rise in research on youth and adolescent depressive disorders (e.g. Bernaras et al., 2019;
Lewis et al.,2020) as differences between onset age seem to play a role in depression
outcomes.

The onset of depression can occur in different developmental stages in life (Haddad &
Boyce, 2023). The developmental stage in which a depressive disorder takes place can affect
things such as symptoms. Notably, childhood- or adolescent onset depression (hereby called
early onset depression; <17 y.o.) differs in a few aspects when compared to adult- or late
onset depression. Some of these differences include a more chronic/recurrent nature (Gollan
et al., 2005; Hammen et al., 2008), higher levels of suicide (Zisook et al., 2007), increased
prevalence of weight change, insomnia, loss of energy (Rice et al., 2019) and higher chances
of developing into a mania disorder (Todd & Botteron, 2002). These aspects highlight
different symptoms that might be present in an early onset depression when compared to adult
depression. The differences in symptoms might indicate that different intervention strategies
are required to effectively combat depression in youth. Additionally early onset depression
has been shown to be less responsive to pharmaceutical drug interventions compared to

depression onset at later stages of life (Cipriani et al., 2016). This makes DD in youth more



difficult to treat effectively with medication. The combination of symptoms and biological
aspects show that the developmental stage in which the onset takes place might affect the
trajectory of the DD. Affecting DD symptoms, duration, and the potential for intervention.
Therefore focussing on early onset depression can prove beneficial for prevention endeavours.

One potential reason why early onset depression can be more detrimental on the long
run is due to the build up of symptoms over time. The scarring hypothesis (Lewinsohn et al.,
1981) is a concept that embodies the buildup of symptoms over time after a disorder onset.
The hypothesis states that a disorder can create permanent psychological damage, or ‘scar’.
Some aspects that might be altered include cognitions or personality traits (Kendler et al.,
1993; Klein et al., 2011). These negative alterations can last even after episodes subside,
leaving a permanent or long lasting vulnerability (scar) to following episodes.

Although promising, the scaring hypothesis is just that: a hypothesis. It is not fully
supported in the literature as there is a lack of consensus or conclusive findings (Beever et al.,
2007; Jylhi et al., 2009; Prince et al., 2021; Rohde et al., 1990; Steiger et al., 2015).
Supportive evidence seems to be boasting small increases in neuroticism (Prince et al., 2021),
while non-supportive evidence seems to find no effects when controlling for other relevant
variables (Rohde et al., 1990), even despite boasting adequate statistical power (Beevers et al.,
2007). Sadly, as of the writing of this paper, there is no meta analysis related to the scarring
hypothesis. Therefore there is no nuanced overarching view on the current state of the
scarring hypothesis in literature. Despite the inconclusive nature of the scaring hypothesis it
does provide a reason for measuring the first onset of depression. This reason is that it ensures
that no scarring effects can be measured, as the first onset provides an unaltered (or
unscarred) measure since no scarring has taken place. Thereby completely circumventing the

necessity of a meta-analysis on the scaring hypothesis.



First onset of depression has become a focus of research in more recent years. Aligned
with the scarring effect there are multiple reasons why the first onset is an important focus for
research. As previous episodes seem to be a major predictor for recurring episodes (Patton et
al., 2003), preventing the first episode from taking place is the most natural goal for
prevention programmes. In addition, acquired symptoms tend to interact with a person their
context and develop into more negative experiences, symptoms and alike. The symptoms
build on each other as they are not static constructs, but function more like adaptive systems
(see: Lewis, 1997). This active nature gives symptoms the potential to develop additional
maladaptive behaviours, symptoms or entrenching existing ones. For example, a depressed
person with anhedonia becomes less active, thereby reducing positive reinforcement and
becoming more socially secluded. The distinction between the first onset and recurrent
episodes is further shown in the works of Pettit et al.. (2006). They found that symptoms
present before a depressive episode differ between first- and recurrent episodes. The
predictive value of previous episodes, potential scarring effect, and dynamic aspects of
symptoms are some examples of influences that previous episodes of depression might have
on the long run. Therefore, the first episode has the possibility of cascading into multiple
different vulnerabilities and can be a prime target for prevention.

Prevention tactics for DD use risk factors and vulnerabilities to predict and avoid
depression onset. For clarity a distinction is made between risk and vulnerability (Ramskogler
& Bruckner, 2014), because this allows an improved methodical approach to predict and
prevent DD onset, thereby improving efficiency. Risk factors are outside forces that exert the
same level of stress on any individual. Vulnerabilities on the other hand are individual
differences that decrease the resistance against risk factors, thus increasing their chances of

having an effect on an individual. For example, childhood abuse can affect anyone’s risk to



develop a distress disorder, but reduced effectiveness of serotonin transporters in the brain due
to genetic dispositions increases the risk for certain individuals to develop a distress disorder
(for other examples see also: Vikander & Strand, 2023). This distinction is made to
differentiate between the contextual risk factors and stable (inherent) vulnerability factors.

Personality traits or temperament have long been vulnerability factors for DD onset
(e.g. Katz & McGuffin, 1987). Several personality traits have been linked to the onset of
depression in meta analyses (Hakulinen et al., 2015; Uliaszek et al., 2010). These include
conscientiousness, extraversion and neuroticism or their respective interactions (Vasey et al.,
2014). Neuroticism, or similar temperamental constructs such as negative emotionality or
negative affectivity (Grist & McCord, 2010; Ramos-Grille et al., 2022; Watson & Clark,
1992), are related to fear, sadness, or negative feelings (Lahey, 2009). These aspects are
usually central to various mental disorders (McCrae & Costa, 2013) as disorders tend to
invoke negative feelings which align with neuroticism. The central aspect of neuroticism for
disorders can also be related to the general psychopathology factor (p-factor). The p-factor is
an overarching common aspect between different psychopathologies, as it tends to correlate
highly with neuroticism scores (Caspi et al., 2014).

Neuroticism is highly associated as a vulnerability factor for the onset of DD (Zinbarg
etal., 2010; Chen et al., 2021; Lehto et al., 2018, Tachi et al., 2019) and subthreshold
depression (Toenders et al., 2022). For example: chronic high neuroticism increases the
chance of a first onset Major Depressive Disorder (MDD; Prince et al., 2021; Vinkers et al.,
2014) in adults. Within depressive disorders neuroticism influences symptom severity
(Tonarely et al., 2020; van Eeden, 2019) and is related to specific depressive symptoms (Fried
et al., 2014). Besides the relation between neuroticism and DD, high neuroticism can be a

heritable trait (Atherton & Schofield, 2021; Mackin, 2022). This makes neuroticism a



predictable factor for prevention selection procedures, as parental neuroticism scores can
reasonably act as a predictor for high scores in offspring. However there is a catch to using
neuroticism as a predictive factor, as neuroticism measures in studies tend to be a mix of both
first onset and recurrent onset depressions. Therefore, there is a potential that the scarring
effect has altered the neuroticism scores of some of the participants in these studies. Since
scarring has the potential of increasing neuroticism scores, this included the potential of
skewed results and invalid results relating to first onset depression.

The predictive value of neuroticism for DD, along with the possibility of scarring
effects and cascading effects after the first episode, make it a potential beneficial subject for
prevention. This systematic review aims to map the current available literature related to the
predictive value of high neuroticism for first onset depression in youth. Current literature
would suggest that high neuroticism predicts the onset of depression in youth. However, there
is a possibility of scarring effects altering data. Thereby potentially skewing the predictive
value of high neuroticism. Focussing on youth ensures the highest possibility of measuring
the first onset, as adolescence is the most common developmental stage for depression onset.
The hypothesis for this review states that high neuroticism acts as a vulnerability for the first
onset of depression in youth. This study uses the stress generation model (Hammen, 1991),
which states that neuroticism is seen as a vulnerability factor that proceeds the onset of a first
depression onset through naturally occurring stressors. Suggestive results can indicate that
high neuroticism is a vulnerability for first onset depression, which in turn could help identify

vulnerable individuals.



Methods
Search strategy
The review is setup according to the PRISMA guidelines (Page et al., 2021) as is
recommended for systematic reviews. This research is part of a collective effort by multiple
researchers, all aimed at the first onset of mood disorders. A systematic search of peer
reviewed reports was performed in Web of Science.

Web of Science was searched on November 7th, 2023. The search terms were set up to
select reports mentioning (1) depression or anxiety in the title or keypoints-plus, (2) risk- and
vulnerability factors, (3) study design, and (4) sample ages in the title or abstract. The final
part of the search string was used to (5) exclude general unrelated subjects or comorbidities in
titles to limit search results. Search terms were approved if all predetermined fully eligible
reports (n = 12; Bayer et al., 2021; Cohen et al., 2019; Hanson et al., 2015; Hudson et al.,
2019; Kendall et al., 2015; Kopala-Sibley et al., 2017; Michelini et al., 2021; Muris et al.,
2011; Pan et al., 2017, Platt et al., 2023; Sund & Wichstram, 2002; Tanaka et al., 2023) were
present in the search results. These predetermined reports were related to all the study
subjects. In addition, university experts were consulted for fine tuning of the search terms.
The search string that was used in the advanced search can be found in Appendix A.

Date of publishing was set to start from January Ist, 2000 and ends at November 7th,
2023. The publishing limitation was applied to reduce the amount of reports due to time
constraints. Simultaneously, the publishing range focusses on the first onset of disorder, as
this subject is scarcely found before the year 2000. Only English peer reviewed reports are
taken into consideration for this review, due to it being the most commonly used language in
the scientific community. Additionally, peer reviewed reports are the bulk of the scientific

literature available.
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Eligibility criteria

Eligibility criteria were specified according to the Population, Exposure, Comparison,
Outcome (PIECO) criteria and in line with PRISMA guidelines (see Table 1). Longitudinal-,
cohort-, twin-, prospective-, observational-, and follow-up study designs published between
January 1st, 2000 and November 7th, 2023, were included.

Criteria for inclusion were: (a) the main outcome was a diagnosis of the first onset of a
depressive disorder to avoid scarring effects; (b) comorbidity of depression and anxiety
disorders was allowed due to the prevalent comorbidity of these disorders (Saha et al., 2021).
Other comorbidities were excluded because they could influence measurements and skew
results. (¢) The initial measurement took place before the age of 17. This was done to
maximise the likelihood of finding first onset depression cases (Hasin et al., 2005). If
participants were measured before age ten then a depression measure would be preferable but
not required. These studies would be approved on the assumption that childhood first onset
depression is not as prevalent as in later stages of development (Institute of Health Metrics
and Evaluation, 2020). (d) A minimum of 20 participants per group was used to ensure ample
statistical power was available and thereby reduce Type I & II error likelihood. (e) A
minimum of 1 month between measures was used to ensure that diagnoses were possible as
symptoms require a minimal duration of two weeks (American Psychiatric Association,
2013a, 2013b). Full inclusion and exclusion criteria can be found in Table 1. If the same
sample was used for multiple reports, this would be a reason for exclusion unless unique
variables or participants were used when compared to the initial report that used the sample. A
case-by-case decision was made for which report to include based on review subject

relatedness (see: Appendix B).
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Study selection
All database results were collected and uploaded to open service platform Rayyan: Legacy
(software; Ouzzani et al., 2016). After merging all the results, any duplicates were removed.
To ensure similarity in eligibility judgment from all investigators a blind inter-rater reliability
(IRR) was trained This was done through collective paper reviewing until a blind IRR >90%
(see also: McHugh, 2012) was reached. After collectively reviewing 80 reports an IRR of
94% was achieved.

Due to time constraints, the initial report selection round was performed by the
integrated Rayyan artificial intelligence (Al) software (Flowchart 1, ‘Records marked as

ineligible by automation tools’). This Al makes use of a Support Vector Machine Classificator,

which is trained with the title and abstract characteristics from reviewed reports. The Al was
trained through reviewed reports (n = 877) that came from the database search results. These
reports included the predetermined fully eligible reports (n = 12) that were used for the search
term fine tuning and the initial IRR training reports (n = 80). The Al training reports were
approved by the investigators according to the eligibility of the title and abstract as stated in
Table 1.
Based on the reviewed reports the Al was able to rate non-reviewed reports. The

Rayyan Al uses a star-ranking to mark relevant reports. A maximum of five- and minimum of
a half star can be given to a report. These ratings are given in half star increments. Due to time
constraints the 6000 highest ranked reports (>2.5 stars) were screened by title and abstract for
eligibility. The ratings of the reviewed reports ranged from 2.5 to 4.5 stars.

During the second selection phase the highest rated reports (n = 6,000) were evenly
divided and reviewed individually by six investigators (z = 1,000). The setup used is made

available for improved replicability (see: Appendix C). There was a report overlap of 10% (n



= 100) between each of the investigators for an IRR check. Post-hoc testing found a IRR of

92%. The second selection was made by the investigators based on title and abstract in

12

accordance with the selection criteria (see: Table 1). In cases where eligibility was uncertain

(e.g. due to insufficient information or unspecific language) the report was approved for full

text review.

Table 1

Inclusion- and Exclusion Criteria for Reviewed Reports.

Inclusion

Exclusion

Population

Predictors

Research design

Outcome

|. Sample aged <17 years old at first
measurement

I.Sample aged <10 years old without
measure of current depression or
anxiety disorder(s)

I1l. Comorbidity of Depression- and
Anxiety disorders is allowed

IV. Sample size of 220 participants

Vulnerabilities or risk factors:

I. Neurology, neurobiological structures.
1. Personality, Temperament

I1l. Behavioural inhibition

IV. Cognition

V. Social environment

VI. Parental psychopathology

|.Longitudinal study

11.Cohort study

I1l.Twin study

IV.Prospective
V.Observational
VI.Follow-up

VII.Study duration >1 month.

|.Mention of a diagnosed Depressive- or

Anxiety disorder.

I. Sample consists of individuals with
specific other psychological
disorder(s) (e.g. personality disorder)

Il. Sample consists of individuals with
other medical disorders (e.g. heart
disorders, Parkinson’s)

Ill. Sample is selected solely on specific
subgroups (e.g. African American,
Menarche)

IV. Sampile is refilled after attrition with
participants other than those present
at the first measurement

|. Experimental stressful exposure(s).
1. Other non-ecological stressful
exposure(s).

|.Prevention trials

Il.Intervention trails

I1l.Single measure research design(s).

IV.Related to specific events (e.g.
earthquake, tsunami, COVID).
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The third selection phase consisted of report selection based on subject relevancy. As
due to time constraints it was not feasible to perform full-text reviews of the reports that were
approved in the second phase. The fourth selection phase used the same report distribution
method as phase two (see: Appendix D). In this phase the subject relevant reports were
reviewed in the full text according to the selection criteria (see: Table 1). No training was
performed beforehand, as this phase did not rely on interpretation but on careful reading. A
post-hoc IRR of 96.3% was found. If report eligibility was unclear, a group discussion and
majority vote was used to decide on eligibility.

The final selection phase was performed individually by each of the investigators.
Within this review the selection of reports were aimed at the personality trait domain(s)
neuroticism and temperament aspects negative affect/-emotionality. These traits were
measured at baseline, before the first onset of a depression. In addition to previous reviewing
steps, the remaining undecided reports (n = 3,790) of the first selection phase were reviewed
for a mention of neuroticism, personality, or temperament using the Rayyan software. The
resulting reports (n = 342) were reviewed by a single investigator according to the afore
mentioned selection criteria. This did not provide additional eligible reports for reviewing.
Bias prevention
Despite there being no minimum of reports for systematic reviews (Charrois, 2015), a five
reports minimum was set to ensure a mixed perspective of the subject at hand through
multiple separate samples. Thereby allowing comparison through multiple results and a
nuanced conclusion. Additionally, the financial sources of the selected reports were checked
for potential biases or other notable influences of the results. These biases were checked by
the investigator that reviewed the report for eligibility during the full text review. This check

did not yield any notable results.
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Results remain as stated in the original report. Eligible reports their conclusions would
be weighed based on the significance of findings, statistical power, effect sizes and their
confidence intervals, number of repeated measures, time between measures, and to conclude
estimated bias. Through the combination of these measurements, the conclusions were
weighed and integrated in the final conclusion.

Results

The search terms in Web of science resulted in 15,789 reports. A total of 6,877 reports
were screened based on title and abstract (see Figure 1), of which a smaller proportion (n =
877) was used during Al- and IRR training. The 1,401 approved reports were screened on the
relatedness to the varying subjects of this project. This resulted in a total of 535 reports
eligible for full text screening. A total of six fully eligible reports were included in this
systematic review. Reasons for exclusion in the full text screening varied, but most related to
(a) no baseline measure of previous onset of depression, (b) the sample being too old for an
assumption of no first onset, (c) the sample being too old, or (d) grouping ages above and
below the set age of 17. All selection results can be found in the PRISMA diagram (Figure 1).

Some reports made use of the same sample as included reports. A total of eight reports
were therefore excluded from the final review. This includes six studies related to the
Adolescent Development of Emotions and Personality Traits (ADEPT) study (Kopala-Sibley
et al., 2017; Michelini et al., 2021; Mu et al., 2023a; Mu et al., 2023b; Perlman et al., 2018;
Silver et al., 2021) and two related to the Youth Emotion Project (YEP; Metts et al., 2021;
Zinbarg et al., 2010). Reasoning for exclusion can be found in Appendix B.

Of the six reports included, the majority of studies were performed in the USA (Bress

et al., 2013; Bufferd et al., 2014; Goldstein et al., 2018; Kendall et al., 2015; Wilson et al.,



Figure 1

PRISMA Systematic Review Flowchart for Record Selection
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Notes. PRISMA flow diagram for eligible report selection. Showing the stepwise selection process for the
systematic review. This includes (1) the identification of reports through databases and duplicates removed, (2)
the screening process through which title, abstract and full texts were screened, and (3) reasons for excluding—
and amounts of—ineligible reports. To conclude (4) the included (and fully eligible) reports within this review.
*Total amount of reports excluded by Rayyan software (n = 5,122) rated <2.5 stars or duplicates. **Total amount
of reports excluded by investigators (n = 6,872). ***Reports did not adhere to other eligibility criteria, but are too

few to mention separately.
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2014) and one in Australia (Davey et al., 2015; see Table 2). Notably, no reports from low- or
middle income countries (e.g. China) were eligible for inclusion. Time between first
depression measure and follow-up across the reports ranged from nine to thirty-six months,
with a median of twelve months (see Table 3). Study participants (n = 3,142) in reviewed
reports were predominantly female (65%; n = 2,133) and caucasian (83.8% - 84.8%; see Table
2). One study (Davey et al., 2015) did not mention the percentages of caucasian participants.
Therefore the sample range of 0% to 100% caucasian is taken into account. Baseline sample
sizes ranged from 68 to 1,512 participants. Mean age at baseline ranged from three to
seventeen years old. Measuring a depression diagnosis—as conform to either the DSM-III,
-IV, -IV-TR, or -5—was the main outcome for these studies. The measured vulnerability
factor for first onset depression was neuroticism, negative emotionality and negative
affectivity. All measurement tools utilised in the studies can be found in Table 3. Study result
were presented as either odds ratio (OR; n = 3), hazard ratio (HR; n = 1), or standard T-test (n

= 2; see Table 4).

Bress and colleagues’ (2013) focussed on neurobiological mapping of depressive
vulnerabilities through functional magnetic resonance imaging. They oversampled for
adolescents with a parental history of depression and had substantial (19%) attrition at follow-
up. Initial neuroticism measures did not show differences at follow-up between the Major
Depressive Episode onset group (n = 16) compared to no onset group (n = 52; see Tables 3
and 4). Therefore, the initial neuroticism score did not act as a vulnerability for the first onset
of a depression in this sample.

In another neurobiological study similar results were found. Davey and

colleagues’ (2015) neurobiological study selected their sample from a larger pool of
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Table 2

Reference and Demographics of Studies (n = 6) Reviewed.

Reference Sample Female (%) Ethinicity Age Country (State)
(Caucasian %) M(sd) -or-
range

Bress et al. (2013) 68 100.0 92.6 15-17 USA (NY)
Bufferd et al. (2014) 456 46.3 86.6*** 3.60 (.30) USA (NY)
Davey et al. (2015) 56 446 - 16.50 (.50) Australia (Vic)
Goldstein et al. 479 100.0 80.5 *** 14.40 (.63) USA (NY)
(2018)
Kendall et al. (2015) 627 69.2 49.0*** 16.90 (.43) USA (NY, CA)
Wilson et al. (2014) 1512 54.0** 98.0** 11.72 (.43) USA (MN)

Notes. *The study sample consists of a young cohort (from age 11) and old cohort (from age 17). Only the

young cohort is used. ** Percentage based on young and old cohort combined. ***Specified as non-Hispanic

caucasian. Percentages are rounded up to one decimal.
participants. Negative affectivity and effortful control scores in the selected participants were
widely sampled above and below the mean score. Temperament and depression were
measured at both time points (see Table 3 and 4). At follow-up eight participants received a
MDD diagnosis and forty-eight did not receive a MDD diagnosis. A T-test, comparing the
MDD onset group to the no onset group, found no difference in average negative affectivity
scores at initial measurement. Thus the negative affectivity score was not a vulnerability for
the initial onset of a depression in their sample.

Along the same vein, Bufferd et al. (2014) used the negative emotionality sub-scores

dysphoria and fear/inhibition to predict initial onset (see: Table 3). The sample consisted of

preschool children starting at age three, with follow-up at age six (see: Table 2). A comparison
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Table 4
Reference, Measurement Information and Results of Studies (n = 6) Reviewed
Reference Type of Result

Analysis
Bress et T-test Comparing the Major Depressive Episode onset group to the no onset group
al. (2013) showed no difference in average neuroticism score (£(66) = -.28, p >.10)

at initial measurement. Therefore neuroticism was not a vulnerability
factor within this sample.

Bufferd et Odds ratio Comparing negative emotionality sub-scores between non-depressed and

al. (2014) depressed participants showed a non-significant results for predictors
dysphoria (OR 1.26, 95% CI [0.84, 1.89], p >.05) and fear/inhibition (OR
1.06, 95% CI[0.73, 1.53], p >.05). Interactions between low fear/inhibition
and early stressors were a vulnerability factor for first onset of a
depressive disorder (OR 1.42, 95% CI [1.21, 1.68], p <.001) in this
sample with a small effect size.

Davey et T-test Comparing the MDD onset group to the no MDD onset group showed no

al. (2015) difference in average negative affectivity score (t(54) = -.7, p =.49) at
initial measurement. Therefore negative affectivity was not a vulnerability
factor for first onset depression in this sample.

Goldstein Odds ratio A comparison of initial neuroticism in participants with first onset depression

et al. compared to no diagnosis showed a significant small effect size (OR

(2018) 1.99, 95% CI[1.46, 2.72], p <.001). However, after controlling for clinical
risk factors a smaller significant effect size was found only for the sub-
scale depressivity (OR 1.54, 95% CI [1.00, 2.43], p <.05). Therefore, sub-
scale depressivity was a vulnerability factor for first onset depression.

Kendall et Hazard The hazard ratio of neuroticism on the development of first onset of a

al. (2015) ratio depressive disorder (HR 2.08, 95% CI [1.40, 3.08], p =.001) was
statistically significant with a small effect size. Removal of the anhedonia
indicator from the model (HR = 2.09, 95% CI [1.43, 3.07] p <.001) had no
major effect on the results. Anhedonia was removed because it
symptomatically differentiates DD from other emotional disorders. The
results indicate that high neuroticism was a vulnerability factor for first
onset depression in their sample.

Wilson et Odds ratio  An increase of one standard deviation in negative emotionality showed

al. (2014) significant increased prevalence of developing a first depressive disorder
(OR 1.27, 95% CI [1.11, 1.46], p < .001) up to the age of 29. Early onset
depression was more likely to develop compared to late onset depression
when using negative emotionality as predictor (OR 1.43, 95% CI [1.14,
1.79], p <.01). Finally an early depressive onset with recurrent episodes
had a higher likelihood than any other MDD variant of developing when
predicted by the increased negative emotionality score (OR 2.13, 95% CI
[1.23, 3.68], p <.001). All results found are categorised as small effect

sizes.

Abreviations: Odds Ratio (OR); Confidence Interval (Cl); Major Depressive Disorder (MDD); Depressive
Disorders (DD).
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between non-depressed (n = 423) and depressed participants (» = 33) found nonsignificant
results for predictors dysphoria and fear/inhibition. Other sub-scores of negative emotionality
were pre-emptively removed during initial explorations due to non-significance. However,
interactions between low fear/inhibition and early life stressors were a vulnerability factor for
first onset depression in their sample (see Table 4). Their finding were the opposite to what
the diathesis-stress model would predict, as this model states that high fear should interact
with stressors to predict depression.

Other studies found positive results for the predictive value of neuroticism. Goldstein
et al. (2018) studied the ADEPT cohort, consisting solely of adolescent females, to predict
depression using personality traits and their subcomponents. Using a logistical regression of
initial neuroticism scores they compared depressed (n = 49) vs. non depressed (n = 443)
participants at follow-up. Results showed that high neuroticism was a vulnerability factor for
first onset depression in their sample. More conservative measures that adjusted for other
clinical risk factors (e.g. baseline subthreshold depression) reduced neuroticism its effects on
depression onset. Only the neuroticism subcomponent depressivity had a unique effect on DD
onset and was therefore a vulnerability factor, whereas neuroticism subcomponents anger and
anxiousness did no longer show any significant effects.

Similar to longitudinal design of the ADEPT cohort, Kendall and colleagues (2015)
followed the Youth Emotion Project cohort of adolescents annually for ten years. Their main
focus was on building a predictive model for first onset depression. The cohort was
oversampled for higher scores of neuroticism (59% of the sample had a top tertiary
neuroticism scores). Final follow-up diagnoses comprised of 88 participants with first DD
onset and 539 without onset. Calculations were performed both with and without anhedonia,

as this is a differentiating factor from other emotional disorders. Results were displayed by
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use of a proportional hazard analysis (See: Cox, 1972). The study found that neuroticism was
a vulnerability factor for the onset of DD at a hazard ratio of 2.08 (see Table 4). The hazard
ratio translates to slightly more than twice as many depression onsets within the same
timespan for high neuroticism when compared to average neuroticism scores.

The final reviewed study was performed by Wilson and colleagues (2014), which
made use of the Minnesota Twin Family Study cohort. The sample consisted of a younger and
older segment (see Table 2). Only the younger segment was used for the personality/
temperamental measures as predictor for MDD. Depression onset(s) were specified as (a)
MDD onset or no onset, (b) early- or late onset, and (c) single or recurrent episodes up to age
29. Results showed that an increase of one standard deviation in negative emotionality
significantly increased the odds of developing a first depressive disorder (see Table 4).
Additionally, early onset and recurrent depressive episodes was significantly more prevalent
(OR 2.13,95% CI [1.23, 3.68], p <.001) than other MDD onset types (e.g. single episode
early onset, late onset) when preceded by higher than average negative emotionality levels.

Discussion
In this systematic review it was hypothesised that high neuroticism scores would act as a
vulnerability factor for the first onset of depression in youth. A total of six eligible reports
were reviewed and found mixed results in support of the hypothesis. However, due to
variations in study designs, sample sizes and sample ages this review suggests that the
hypothesis is fairly plausible for the adolescent (11-17 y.o.) population.

Three reports found results that are consistent to the hypothesis (Kendall et al., 2015;
Wilson et al., 2014; Goldstein et al., 2018) with all of them boasting small effect sizes (Chen
et al, 2010). These studies all utilised samples over 450 participants, which gave them ample

statistical power. In contrast, two reports found nonsignificant results (Bress et al., 2013;
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Davey et al., 2015). Their findings came from comparing depression onset- vs no onset
groups. These studies made use of samples with fewer than 70 participants and were
underpowered. To conclude, one study found significant results in a sample of children aged
3-6 years old, but to the contrary direction. Low fear was a vulnerability when interacting
with stressors contrary to the expected high fear. The combined results of the reports are
therefore only suggestive if the report by Bufferd et al. (2014) is excluded. Separation of these
results is reasonable, due to their samples being in substantially different developmental
stages and therefore contain different biological and cognitive processes (Andersen & Teicher,
2008; Paus et al, 2008). Due to insufficient reports related to ages below ten years old, it is
not feasible to make any nuanced statements on neuroticisms effect during those ages.

A potential reason for nonsignificant findings in Bress et al. (2013) and Davey et al.
(2015) comes from the strength of the vulnerability factor that is analysed. The hypothesis
consistent results (Goldstein et al, 2018; Kendall et al., 2015; Wilson et al., 2014) all showed
small effect sizes (Chen et al., 2010). If an overall effect is small it falls within reason that
some smaller sampled studies find nonsignificant results. This is because underpowered
studies tend to find a wider range of effect sizes that deviate from the overall effect when
compared to high powered studies. In general, the findings in this systematic review are in
line with findings from meta analyses related to high neuroticism scores and depression. This
includes cross-sectional (Lyon et al., 2021) and longitudinal relations between high
neuroticism and depression in adults (Hakulinen et al., 2015) and college students (Liu et al.,
2019).

The work of Bufferd and colleagues (2014) is an exceptional study due to their result
which found an interaction between low fear/inhibition and stressors. This finding is opposite

to what would be expected based on the diathesis-stress model. The diathesis-stress model for
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instance claims that vulnerabilities interact with high stressors causing the onset of a disorder
(Klein et al., 2011). This exceptional result might indicate a different underlying process for
the first depression onset when comparing adolescent participants to young children. Findings
do fall in line with the social push hypothesis (see Olino et al., 2020). In contrary to the
diathesis stress model, the social push hypothesis proposes that the effects of positive
personality traits (e.g. low fear) might be most beneficial in contexts which lack stressors.
When stressors are present the advantages of a positive personality traits are nullified, or
could become a vulnerability. (Kushner, 2015). This aligns with Bufferd et al. (2014) their
findings, as low fear interacting with stressors was found to be a greater predictor for
depression onset than high fear.
Strengths and limitations
Strengths of this review include its focus on the onset of clinical depression diagnosis. By
using diagnosis as an outcome it ensures that people are affected to such a degree that
intervention is preferable. Therefore results relate to a population that is of importance for
intervention. The diagnosis is additionally connected to neuroticism or related scores, which
are easily measurable and widely available in many languages (e.g. Laidra et al., 2017; Muris
et al., 2005; Olivier & Herve, 2015; ). Finally, as no depression has taken place before the first
measure, there is no altered neuroticism measure through a scarring effect (Kendler et al.,
1993) or interference from previous depressive symptoms. Results thereby show an unaltered
personality/temperament score and its predictive value for first depression onset.

There are however limitations to this systematic review. Subthreshold depression is
out of focus in most studies despite the similarity and potential for full depression onset
(Wesselhoeft et al., 2016). Secondly is the variability of the diagnostic- and personality

measurement tools used. This variation could have affected the findings due to differences in
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specificity or sensitivity for disorders (Subica et al, 2014) and personality traits. Thirdly,
findings are aimed at all potential depression diagnoses and multiple neuroticism measures.
Focussing on specific depression disorders (e.g. Valerio et al., 2020) or neuroticism traits
might result in alterations in the findings. Fourthly, comorbidity was filtered out to avoid
interference from other disorders. However, depression is a highly comorbid with other
disorders (Li et al., 2020; Saha et al., 2022; Sandstrom et al., 2021). Findings related to
comorbidity are therefore of clinical relevance but not included in this review. Fifthly, eligible
reports might have been missed in part to the Al, skipped reports due to time constraints, or
the database search terms. Any missed reports might affect the conclusion, especially given
the small amount of reports that were eligible. To conclude, this systematic review is the first
performed by the writer for academic development purposes. This brings with it pitfalls
related to the learning process including—but not limited to—writing oversights, time
limitations, interpretation errors, and divided attention between subject and course
requirements. Therefore, despite best intentions the reliability of the conclusion might be
affected.

Future recommendations

Relatively few of the full text reports reviewed (~19%) were eligible for use in the final
review. However, the majority of excluded reports were not eligible due to either (a) no
measures of initial onset of depression, or (b) no use of a depression diagnosis or mention
thereof. Therefore, the first recommendation is to include measures with a clinical cut-off
score for depression diagnosis and participants their history of disorders. Focussing on a
specific disorders within the depression category could be a beneficial avenue of research as
well. Within this review the category might be too broad to find any strong effects from

neuroticism. Including the recommendations increases available data for following reviews.
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Additionally, full text reviews did illuminate multiple cohort longitudinal samples
(e.g. NESDA, Preschool Depression Study) which do have sufficient information to perform a
post-hoc data analysis of first onset. However, these samples are not yet used for this purpose
as of the writing of this report, to the knowledge of the writer. Using existing samples could
further bolster the body of knowledge for first onset depressions. To conclude, future
systematic reviews could run reference searches and contact authors of reviewed reports for
additional eligible reports. This would add to the findings from this review. Utilising the
future recommendations would further our understanding of neuroticism as a vulnerability
factor for first onset depression in youth.
Conclusion
In this review it was hypothesised that high neuroticism would act as a vulnerability factor for
first onset depression. The findings in this review support that this is the case for the
adolescent population. For adolescents the overall effect size found was small. However, this
effect received mixed support from study results. Only underpowered reports that used an
adolescent sample found nonsignificant effects. The single study with a sample below six
years old found the opposite effect as what was expected. Contrary to the adolescent
population, no conclusion could be made for the age group younger than ten years old. There
were insufficient reports available to give a nuanced conclusion. As literature related to the
subject of this review is scarce, additional supports are needed for more substantial

conclusions.
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Appendix A - Web of Science Search Terms

(((TI=( Depression or Depressive* or "depressive symptom*”” or MDD or “Major
depressive disorder” or “mood disorder*” or "emotional disorder*”) OR TI=( Anxiety or
"Anxiety disorder” )) OR KP=( Depression or Depressive* or MDD or “Major depressive
disorder” or “mood disorder*” or "emotional disorder*" or Anxiety or "Anxiety disorder” )))
AND (TS=( risk or risk factor* or contributing factor* or predisposing factor* or predict™* or
cause or vulnerability factor* or vulnerability ) AND TS=( longitudinal or aetiolog* or “twin
study” or “follow?up” or cohort or onset or "first onset" or "initial onset" or "first episode”
or "initial onset" or "first episode” )) AND (TS=( Child* or youth or adolescen™® or “young
people” or teen ) OR TS=("age = 6" or "age = 7" or "age = 8" or "age = 9" or "age = 10"
or "age = 11" or "age = 12" or "age = 13" or "age = 14" or "age = 15" or "age = 16" or
"age = 17" or "age = 18" )) NOT TI=( “bipolar” or "*therapy" or "suicid*" or "post
traumatic*" or autism or "attention deficit” or "*apnea" or "*somia" or "psychosis" or

treatment or therapy or intervention ) AND (DT==("ARTICLE") AND LA==(“ENGLISH")).

Note: Search terms as were used in the Web of Science advanced search.
Web of Science search abbreviations: Title (TT); Keyword plus (KP); Topic (TS); Date
(DT); Language (LA).
Web of Science symbols: Add multiple characters/suffixes (*; e.g. -atology, -s, -gic );
Look for exact term (); Add one character/symbol (?; e.g. -e, -d, -).
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Appendix B - Reasons for Exclusion of Eligible Reports

Table 5

Reference and reasons for exclusion of eligible studies (n = 8) excluded from this systematic review of the
predictive value of neuroticism for first onset depression.

Reference Reason for Exclusion

Kopala-Sibley et  The work of Goldstein et al. (2018) was chosen over these other reports due to its focus

al. (2017) on personality traits (as compared to Michelini et al, 2021) and a main focus on

Michelini et al the personality trait neuroticism (as compared to Perlman et al., 2018; Mu et al,
ichelini et al.

(2021) 2023a; Mu et al., 2023b; Silver et al., 2021) with additional insight in results (as

compared to Kopala-Sibley et al, 2017)
Mu et al. (2023a)

Mu et al. (2023b)

Perlman et al.

(2018)

Silver et al.

(2021)

Metts et al. Main personality trait used in this report is Extraversion. Given that neuroticism is the

(2021) main focus of this review, the works of Kendall et al. (2015) that focusses on
neuroticism was picked for reviewing.

Zinbarg et al. The work of Kendall et al. (2015) was chosen over this reports as the design used a

(2010) multilayered hazard ratio that focussed multiple measurement waves. It

therefore holds additional information that is not yet available from the works of
Zinbarg et al. (2010).
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	Methods
	Note. Reports were rated by Rayyan AI from 0.5 stars (lowest) to 5 stars (highest). The highest rated reports (>2.5 stars) were included for review. In this table the order used was the highest rated report (nr. 1) up to the lowest rated report (nr. 6000).
	Note. Approved reports after title and abstract selection procedure. In this table the order of reports was arbitrary.

