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18
19 1. Introduction

20 Stress plays a major role in the aetiology and persistence of
21 psychopathology [1–3]. It is hypothesised that stress impacts on

22psychopathology through a process called stress sensitisation [4,5],
23according to which repeated exposure to stressors results in an
24increased response to stressors of the same intensity or a
25heightened response to stressors of lower intensity. These low
26intensity stressors, or daily hassles, as well as an individual’s
27emotional reactivity to those stressors, have been studied using the
28experience sampling method (ESM) – a structured diary technique
29assessing momentary affect, behaviour and context in an individu-
30al’s real life [6]. Using ESM, greater hypothalamus-pituitary-adrenal
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A B S T R A C T

Purpose: The aim of the current study was to replicate findings in adults indicating that higher sensitivity

to stressful events is predictive of both onset and persistence of psychopathological symptoms in a

sample of adolescents and young adults. In addition, we tested the hypothesis that sensitivity to mild

stressors in particular is predictive of the developmental course of psychopathology.

Methods: We analyzed experience sampling and questionnaire data collected at baseline and one-year

follow-up of 445 adolescent and young adult twins and non-twin siblings (age range: 15–34). Linear

multilevel regression was used for the replication analyses. To test if affective sensitivity to mild

stressors in particular was associated with follow-up symptoms, we used a categorical approach adding

variables on affective sensitivity to mild, moderate and severe daily stressors to the model.

Results: Linear analyses showed that emotional stress reactivity was not associated with onset (b = .02;

P = .56) or persistence (b = �.01; P = .78) of symptoms. There was a significant effect of baseline

symptom score (b = .53; P < .001) and average negative affect (NA: b = .19; P < .001) on follow-up

symptoms. Using the categorical approach, we found that affective sensitivity to mild (b = .25; P < .001),

but not moderate (b = �.03; P = .65) or severe (b = �.06; P = .42), stressors was associated with symptom

persistence one year later.

Discussion: We were unable to replicate previous findings relating stress sensitivity linearly to symptom

onset or persistence in a younger sample. Whereas sensitivity to more severe stressors may reflect adaptive

coping, high sensitivity to the mildest of daily stressors may indicate an increased risk for psychopathology.
�C 2017 Published by Elsevier Masson SAS.

* Corresponding author. KU Leuven, Department of Neuroscience, Research

Group Psychiatry, Center for Contextual Psychiatry, Kapucijnenvoer 35 bus 7001,

3000 Leuven, Belgium.

E-mail address: thomas.vaessen@kuleuven.be (T. Vaessen).

G Model

EURPSY 3554 1–7

Please cite this article in press as: Vaessen T, et al. Is sensitivity to daily stress predictive of onset or persistence of psychopathology?
European Psychiatry (2017), http://dx.doi.org/10.1016/j.eurpsy.2017.07.002

Contents lists available at ScienceDirect

European Psychiatry

jo u rn al h om epag e: h t tp : / /ww w.eu ro p s y- jo ur n al .co m

http://dx.doi.org/10.1016/j.eurpsy.2017.07.002

0924-9338/�C 2017 Published by Elsevier Masson SAS.

http://dx.doi.org/10.1016/j.eurpsy.2017.07.002
mailto:thomas.vaessen@kuleuven.be
http://dx.doi.org/10.1016/j.eurpsy.2017.07.002
http://www.sciencedirect.com/science/journal/09249338
http://www.europsy-journal.com
http://dx.doi.org/10.1016/j.eurpsy.2017.07.002


31 (HPA) responsivity to daily-life stressors has been associated with
32 an increased genetic risk for psychosis [7]. Moreover, higher
33 emotional reactivity to daily hassles has been linked to mood [8–10]
34 and psychotic disorders [9,11–15]. However, this has mainly been
35 found in cross-sectional studies. Two longitudinal studies found
36 that high emotional reactivity to daily stressors is associated with
37 the prospective risk of developing chronic physical health
38 impairments in a general population sample [16] and increased
39 mortality in elderly men [17]. With regard to psychopathology, two
40 longitudinal studies have studied the effects of affective reactivity
41 to stressors on symptoms. Wichers et al. [18] reported high
42 emotional reactivity to daily stressors to be predictive of depression
43 onset and general increase in affective symptoms in general
44 population female twins. A second prospective study in the same
45 sample linked higher emotional reactivity to daily events not to the
46 onset, but to the persistence of psychotic symptoms [19], raising
47 questions about the relationship between emotional stress reacti-
48 vity and psychopathology. Is high emotional stress reactivity a
49 marker of emerging psychopathology or rather a signal of risk for
50 persistence or recurrence? Furthermore, the sample used in these
51 two studies consisted of adult female twins. As the onset of
52 psychopathology often occurs early in life during the critical period
53 of adolescence [20], it may be more relevant to study the
54 relationship between emotional stress reactivity and psychopa-
55 thology in a sample of both male and female adolescents and young
56 adults.
57 Emotional reactivity to daily stressors in ESM is typically
58 measured as the linear association between stressor intensity and
59 negative affect [14], assuming that an increased association between
60 stressor intensity and negative affect across all levels of stress
61 reflects hyperreactivity. However, this may not always be the case. In
62 mood disorders, the kindling hypothesis [21] describes how,
63 especially in vulnerable individuals, sensitisation to stressors of
64 smaller magnitude may trigger depressive symptoms. In a healthy
65 population, a hypersensitised stress system may be more reflected in
66 a relatively strong response to milder daily stressors in particular,
67 whereas a strong affective response to more unpleasant or stressful
68 circumstances may actually be adaptive. However, no prospective
69 study to date has investigated whether sensitisation reflected in
70 stronger responses to smaller stressors in particular is a better
71 predictor of developmental course of psychopathological symptoms.
72 In the current study, we investigate the effect of increased
73 emotional reactivity to stressful daily events as measured with
74 ESM on the development of psychopathological symptoms one
75 year later using a prospective design in a general population
76 sample of adolescents and young adults using both a linear and a
77 non-linear, categorical approach to stress sensitisation. We
78 hypothesised that:

�80 increased emotional reactivity to daily stressors using a linear
81 approach is associated with future symptoms, replicating the
82 results of Wichers et al. [18];

�83 emotional stress reactivity is particularly predictive of future
84 symptoms in individuals with higher levels of symptoms at
85 baseline (i.e. symptom persistence);

�86 using a categorical approach, the predictive value of emotional
87 stress reactivity depends on the stress severity level, where
88 reactivity to milder stressors is more strongly associated with
89 future symptoms than reactivity to stressors of larger magnitude.

90 2. Methods

91 2.1. Participants

92 Participants were recruited as part of the TwinssCan study,
93 an ongoing longitudinal adolescent/young adult twin study.

94Individuals were recruited through a population based twin
95register (East Flanders Prospective Twin Survey, EFPTS [22]),
96which prospectively registers multiple births from 1964 onwards.
97In order to oversample adolescent participants, twins between
9815 and 18 years of age were sent letters inviting them to
99participate. Additionally, all twins and their (non-twin) siblings
100between 15 and 34 years were eligible to participate and could
101register via the twin register newsletter. Approval from the local
102Ethics Committee (Commissie Medische Ethiek van de Universi-
103taire ziekenhuizen KU Leuven, No. B32220107766) was obtained.
104Participants provided written informed consent before study
105inclusion. If participants were younger than 18 years, parents
106provided additional written informed consent. Participants were
107assessed using online questionnaires at baseline (T0) and one year
108later at follow-up (T1).

1092.2. Experience sampling method

110ESM is a well-validated structured diary technique that assesses
111individual and contextual measures in the current moment,
112throughout the day on six consecutive days [6,23–25]. During
113the assessment period, participants are prompted to fill out a brief
114questionnaire assessing their current mood, thoughts, context and
115their appraisal of the context, at a frequency of 10 times a day at an
116unpredictable moment in each of ten 90-minute time blocks
117between 7:30 and 22:30. For the current study, participants
118received a digital device that allowed them to fill out the
119questionnaires electronically. Participants who completed less
120than 30% of the ESM questionnaires were excluded for analyses
121[26].
122Negative affect (NA) was calculated using a weighted mean
123score of ESM items ‘‘I feel insecure’’, ‘‘I feel anxious’’, ‘‘I feel down’’,
124‘‘I feel guilty’’ and ‘‘I feel lonely’’, each rated on a 7-point Likert scale
125(1 = not at all; 7 = very). Cronbach’s Alpha for these items was
126.74. For the stressor assessment, participants were asked to think
127about the most important event that happened since the previous
128report and then report ‘‘How pleasant was this event?’’ (�3: very
129unpleasant; 3: very pleasant). If the event was rated lower than 0
130(i.e. unpleasant events) the event was considered stressful; all
131scores higher than 0 (i.e. pleasant events) were recoded to
1320. Emotional stress reactivity was calculated per person as the
133within-person average effect size of event unpleasantness on NA
134[18]. For the categorical analyses, we calculated separate
135emotional stress reactivity scores as the effect size of mild– (i.e.
136event pleasantness: �1), moderate– (i.e. event pleasantness: �2)
137and severe– (i.e. event pleasantness: �3) stressors on NA, each
138compared to neutral events (score 0).

1392.3. Symptoms

140The Symptom CheckList 90 (SCL-90) [27] was used to assess
141symptoms indicative of psychopathology. The SCL-90 is a 90-item
142self-report questionnaire assessing the extent to which an
143individual was bothered by psychopathological symptoms during
144the last week on a 4-point Likert scale, ranging from ‘‘not at all’’ to
145‘‘extremely’’. Internal consistency was high at both T0 (a = .97) and
146T1 (a = .97). Affective symptoms were constructed using the
147weighted mean of the depression and anxiety subscales (26 items;
148a = .93 at T0; a = .93 at T1; see Wichers et al., 2009) [18]. As Collip
149et al. [19] used a measure of overall psychotic experiences, and we
150had no hypotheses involving specific psychotic symptom clusters,
151we assessed psychotic symptoms using the weighted mean of both
152the paranoid ideation and psychoticism symptom subscales
153(16 items; a = .87 at T0; a = .084 at T1). Both scales correlate
154strongly with the schizophrenia subscale of the Comprehensive
155Psychopathological Rating Scale [28,29].
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