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Background and Hypotheses: Affective recovery, operation-
alized as the time needed for affect to return to baseline
levels after daily stressors, may be a putative momentary
representation of resilience. This study aimed to investigate
affective recovery in positive and negative affect across sub-
clinical and clinical stages of psychosis and whether this is
associated with exposure to childhood trauma (sexual, phys-
ical, and emotional abuse). Study Design: We used sur-
vival analysis to predict the time-to-recovery from a daily
event-related stressor in a pooled sample of 3 previously con-
ducted experience sampling studies including 113 individuals
with first-episode psychosis, 162 at-risk individuals, and 94
controls. Study Results: Negative affective recovery (ie, re-
turn to baseline following an increase in negative affect) was
longer in individuals with first-episode psychosis compared
with controls (hazard ratio [HR] = 1.71, 95% confidence in-
terval [CI; 1.03, 2.61], P = .04) and in at-risk individuals ex-
posed to high vs low levels of emotional abuse (HR = 1.31,
95% CI[1.06, 1.62], P = .01). Positive affective recovery (ie,
return to baseline following a decrease in positive affect) did
not differ between groups and was not associated with child-
hood trauma. Conclusions: Our results give first indications
that negative affective recovery may be a putative momen-
tary representation of resilience across stages of psychosis

and may be amplified in at-risk individuals with prior experi-
ences of emotional abuse. Understanding how affective re-
covery contributes to the development of psychosis may help
identify new targets for prevention and intervention to buffer
risk or foster resilience in daily life.

Key  words:  experience sampling methodology
(ESM)/ecological momentary assessment (EMA)/clinical
staging/at-risk mental state/stress reactivity/mental health

Introduction

Momentary psychological mechanisms in daily life
can enhance our understanding and inform treatment
of mental disorders.!* Especially in psychosis, the re-
sponse to daily stressors,*® but also the recovery from a
stressor,!” may vary across clinical stages.

Behavioral sensitization is a concept that links the re-
sponse to major stressors occurring over the life course
(eg, childhood trauma) to the response to minor stressors
in daily life (eg, missing the bus).!! Accordingly, exposure
to severe or repeated adversity over the life course, ie, on
the macro-level, is posited to gradually increase the am-
plitude of the stress response. Consequently, the response
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to even minor daily stressors, ie, on the micro-level is
amplified, which in turn, is deemed to increase the risk of
transitioning to mental disorder.!" In addition, this puta-
tive mechanism may extend to the time-to-recovery fol-
lowing the initial response to a stressor.

Following the clinical staging model that emerged from
the early intervention field, individuals are assumed to ex-
perience a risk state before meeting diagnostic criteria for
full-threshold disorder.'>'® Experience sampling studies
have used stress reactivity, operationalized as the associ-
ation between momentary stress and affect, as a marker
for behavioral sensitization to observe the process across
stages of psychosis. Stress reactivity has been found to be
elevated in patients with psychosis*® and individuals at
risk for psychosis compared with controls,®’ suggesting
the interplay between stress and affect may be particularly
relevant to early psychosis phenotypes. Less attention has
been payed to the temporal trajectory of affect after the
initial stress response compared across stages of psychosis.

To investigate stress reactivity as a marker for behav-
ioral sensitization further, the role of childhood trauma
as a major stressor in life associated with risk for devel-
oping mental disorders,'”"® including psychosis,' > has
been taken into account in experience sampling studies.
Indeed, stress reactivity has been found to be higher in
patients and at-risk individuals with high compared with
low overall scores of a Childhood Trauma Questionnaire
(CTQ).>*** This may suggest that having experienced
childhood trauma may continue to impact risk, course,
and outcome via its association with the momentary
stress response. However, in controls, differences in stress
reactivity between individuals with high and low levels
of childhood trauma were less pronounced, suggesting
these individuals may be more resilient.>* In fact, fo-
cusing not only on risk, but also on protective factors
that make individuals more resilient against developing
psychosis has become increasingly relevant, not least to
identify targets for enhancing prevention and early treat-
ment intervention.>*

Across different models, resilience is defined as posi-
tive outcome or adaptation in the face of risk or adver-
sity.””? In process-based definitions, positive adaptation
can be defined as individual regaining of a prior level of
functioning.” In addition, there have been efforts to in-
tegrate the stress and coping approach and the emotion
and emotion-regulation approach to resilience by ac-
knowledging that both coping and emotion regulation
are types of affect regulation.®® In line with this, posi-
tive affect has been suggested to contribute to psycho-
logical resilience by helping to overcome adversity.?$3!
We have recently started to examine whether this con-
ceptualization can be transferred to the realm of daily
life by investigating trajectories of positive affect in re-
sponse to daily stressors, ie, positive affective recovery.!’
In a transdiagnostic sample, we found indications that
individuals with a psychotic or depressive disorder and
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individuals at risk for those disorders may take longer
to recover from a daily stressor than controls. Another
study suggests that individuals in early stages of psy-
chosis require more time than controls and than indi-
viduals with a chronic course of psychosis to recover
to baseline values of negative affect.” Early stages of
psychosis included at-risk status and first-episode psy-
chosis,” but group differences between these groups
were not investigated. Using survival analysis, another
study found that recovery to baseline levels of nega-
tive affect after stressful events was slower in individ-
uals with increased risk for depression.* Taken together,
these findings showing differences in affective recovery
across clinical stages, may suggest that it may, indeed,
be a momentary micro-level representation of resilience,
which has been so far primarily investigated in relation
to significant adversity, at the macro-level. As childhood
trauma reflects an established risk for developing psy-
chosis and other disorders, it may also be important to
understand its association with affective recovery as a
mechanism through which it may continue to impact
risk, course, and outcome.

Therefore, to disentangle further at the micro-level,
whether affective recovery from minor stressors reflects
momentary resilience in early psychosis it may be impor-
tant to consider the role of childhood trauma and how
this may modify this putative protective mechanism.
Specifically, exposure to childhood trauma may prolong
momentary stress recovery in at-risk individuals or pa-
tients, whereas controls exposed to childhood trauma
may be more resilient and recover more readily from
minor stressors, but this needs to be directly tested in in-
tensive longitudinal experience sampling research.

Therefore, the aim of this study was (1) to investigate
group differences in affective recovery from minor event-
related stressors in daily life along the continuum of
mental ill-health in patients with first-episode psychosis,
individuals at psychometric risk for psychosis, and con-
trols without a personal or family history of psychosis
and (2) whether previous research into effect modifica-
tion of stress reactivity by childhood trauma??+2 extends
to time-to-recovery. Specifically, we aimed to test the fol-
lowing hypotheses:

H1: The time-to-recovery, ie, return to baseline level
negative or positive affect following an event-related
stressor, will be (1) longer in at-risk individuals than in
controls, (2) longer in patients than in controls, and (3)
longer in patients than in at-risk individuals.

H2: Within the at-risk and patient group, the time-to-
recovery from event-related stress (as a putative protective
mechanism) will be associated with childhood trauma, ie,
(1) will be longer in at-risk individuals exposed to high vs
low levels of childhood trauma, (2) will be longer in pa-
tients exposed to high vs low levels of childhood trauma,
but (3) will not differ in controls exposed to high vs low
levels of childhood trauma representing resilience.
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H3: The difference in the time-to-recovery in individ-
uals exposed to high vs low levels of childhood trauma
varies across groups, ie, will be (1) smaller in controls
than in patients, (2) smaller in controls than in at-risk in-
dividuals, and (3) smaller in at-risk individuals than in
patients.

Methods

Participants

Data from 3 previously conducted studies were pooled to
form 1 dataset. A detailed description of the samples and
procedures can be found in Multimedia Appendix, table
1. Participants from 3 groups were included, ie, patients
with first-episode psychosis, individuals at psychometric
risk for developing psychosis, and controls without a per-
sonal or family history of psychosis. All studies received
approval by their respective medical ethics committees.
The current analysis was preregistered on the Open
Science Framework (osf.io/jszf5).

Experience Sampling Method

Participants took part in a 6-day study using the experi-
ence sampling method (ESM), for which feasibility and
validity has been established in individuals with psychotic
disorder.® Participants received a study smartphone or
a PsyMate device. All studies used a blocked-random
sampling scheme with 10 assessments per day scheduled
at semi-random time points within set blocks of time
between 7:30 am and 10:30 pm. Thus, time points were

Table 1. ESM Measures and Operationalizations

Childhood Trauma and Affective Stress Recovery in Early Psychosis

approximately 90 minutes apart. Experience sampling
data collection included ESM measures of negative and
positive affect and event stress. A detailed description of
the ESM measures is provided in table 1.

Childhood Trauma

Data collection included 3 subscales of the CTQ in all
studies to assess experiences of sexual, physical, and emo-
tional abuse. In total, the CTQ consists of 28 self-report
items divided into 5 subscales (sexual, physical, and emo-
tional abuse, physical and emotional neglect). All items
are answered on a 5-point Likert scale (1 = never true;
5 = very often true). Psychometric properties have been
demonstrated to be sufficient.’>* Mean scores of the
5 items per subscale were calculated and used in the
analysis.

Statistical Analysis

R version 4.1.2 was used for data preparation and statis-
tical analysis.’” Descriptive statistics were calculated for
all variables. Group differences of time-invariant vari-
ables were investigated using chi-square tests, ANOVAs
and pairwise comparisons as appropriate, while group dif-
ferences of time-varying variables were investigated using
mixed models to account for the multilevel structure of
the ESM data (observations nested within individuals).
To prepare the data for survival analysis, the intervals
between the occurrence of a stressor (¢)) and recovery
were determined. We identified for each day per individual

Domain

ESM Measure

Negative affect Momentary negative affect was operationalized as the mean score of 4 items (I feel insecure/lonely/anxious/down)
answered on a 7-point Likert scale (1 = not at all; 7 = very much). Person-mean item scores provided an internal con-
sistency of Cronbach’s a = 0.93 (between-person reliability), while person-mean centered items provided an internal
consistency of Cronbach’s a = 0.70 (within-person reliability).?

Positive affect

At each ESM assessment, positive affect was operationalized as the mean score of 3 items (I feel cheerful/relaxed/ sat-

isfied) answered on a 7-point Likert scale (1 = not at all; 7 = very much). Person-mean item scores provided an internal
consistency of Cronbach’s a = 0.89 (between-person reliability), while person-mean centered items provided an internal
consistency of Cronbach’s a = 0.67 (within-person reliability).?

Baseline
stressful event was reported (z_ ).>*
Recovery
NA <NA_ and PA > PA_.
Stress intensity

Baseline affect (PA_, and NA_) was operationalized as the level of negative and positive affect at the time point before a
Recovery was defined as the moment, at which negative or positive affect reached at least the baseline level, ie,

Momentary event-related stress was measured by asking about the most important event for the participant that hap-

pened since the last assessment, followed by the question how pleasant this event was on a bipolar scale (=3 = very
unpleasant; 3 = very pleasant), which has been found to be a common operationalization.’* Positive values (ie, pleasant
event) were set to zero and negative values were reverse coded to represent event stress. Therefore, stress intensity had
values between 0 and 3 with higher values representing more intense stress. For the recovery analysis, the time point

of the first stressful event of a day (stress intensity >0) that was not the first prompt of the day, as there is no baseline

measure available, was defined as the stress prompt ;.
Cumulative stress was computed as any additional stressor reported on the same day during the recovery period, ie, be-
tween 7, and recovery, with binary coding for absence (= 0) or presence (= 1) of subsequent stressors.

Cumulative
stress

Note: ESM, experience sampling method.

*For internal consistency separated by group, see Multimedia Appendix, table 2.
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the time point at which a stressful event occurred. Days
without stress or without a baseline measurement (ie,
time point before a stressful event was reported 7_), and
days with all assessments missing after 7, were excluded.
Recovery was determined as the moment at which af-
fect had at least reached the level of 7_ following an
increase in negative affect or a decrease in positive af-
fect. Data were treated as right-censored when recovery
was not observed. More details on data preparation and
operationalizations can be found in table 1 and in a pre-
vious study.*> Both trajectories of negative and positive
affect in relation to a stressor were used to allow for com-
parisons with previous findings on negative affective re-
covery* in a different population and between negative
and positive affective recovery within one population.

To test the hypotheses, parametric survival models
(ie, Weibull regression models for time interval-
censored data) were computed.*® We used these models
to predict the time-to-recovery. Time-to-recovery was
modeled as the probability of non-recovery, which tech-
nically reflects “survival” (ie, the event “recovery” did not
occur). Therefore, hazard ratios (HRs) >1 and positive
b-coefficients reflect an increase and a higher probability
of not returning to baseline levels of affect at any time
point within the same day, meaning that it takes longer
to recover. To test H1, time-to-recovery was predicted by
group status (patient vs control and at-risk vs control).
To test H2, for each group separately, each childhood
trauma variable (sexual, physical, and emotional abuse)
was used as a predictor for time-to-recovery in a separate
model (resulting in 9 models). Lastly, for each childhood
trauma variable, interaction terms between group and
childhood trauma (childhood trauma X patient vs child-
hood trauma X control and childhood trauma X at-risk
vs childhood trauma X control) were included into
between-group analysis to test H3 (resulting in 3 models).
All models were adjusted for age, gender (0 = male,
1 = female), ethnicity (0 = white; 1 = other ethnicity),
stress intensity, and cumulative stress (see table 1).

In response to a unique pattern of deviance residuals
(ie, a diagnostic measure of goodness-of-fit) that was ob-
served in diagnostic plots for participants above the age
of 40 in the model predicting time-to-recovery by group
status in both negative and positive affect (see Multimedia
Appendix, figures 1 and 2), we decided to exclude par-
ticipants above the age of 40 (n = 79) from the analytic
sample. Basic sample characteristics and all models using
the full sample as specified in the preregistration are re-
ported in Multimedia Appendix, tables 3-6.

Results

Descriptive Statistics

The analytic sample comprised 369 participants aged
14-40 years. This includes 113 patients with first-episode
psychosis, 162 individuals at risk for psychosis, and 94
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controls. As can be seen in table 2, the groups differed
significantly in gender and ethnicity. Furthermore, the
at-risk group was the youngest group, while the control
group was the oldest (£(2, 115.03) = 1847.50, P <.001).
The at-risk group had the highest momentary negative
affect overall (F(2, 363.98) = 52.49, P < .001), at baseline
(F(2,235.56) = 26.39, P < .001), and at the stress prompt
t, (F(2,235.59) = 32.19, P < .001), while controls had the
lowest. Moreover, controls had the highest momentary
positive affect overall (F(2, 362.81) =43.74, P < .001), at
baseline (F(2, 202.26) = 22.13, P < .001), and at the stress
prompt (F(2, 209.11) = 24.16, P < .001), while the at-risk
group had the lowest (see table 2). Patients had the highest
exposure to all types of abuse (all P < .001), while con-
trols had the lowest.

Group Differences in Time-to-Recovery (HI)

When looking at trajectories of negative affect, being
in the patient group, but not in the at-risk group, had
an effect on the probability not to recover at any time
point (HR =1.71, 95% confidence interval [CI; 1.03,
2.61], P = .04) reflecting “survival” in the model, ie, the
event “recovery” did not occur (see table 3). This indi-
cated that the patient group required more time to re-
cover compared with the control group. Participants in
this group were 1.71 times more likely not to have re-
covered at any time point than participants in the control
group. Therefore, we found evidence supporting H1.1.
Additionally, stress intensity (HR = 1.22, 95% CI [1.03,
1.49], P = .03) and cumulative stress (HR = 8.68, 95% CI
[6.49, 12.81], P < .001) were associated with longer neg-
ative affective recovery (see table 3). This showed that a
more pronounced unpleasantness of the reported event
increased the time-to-recovery. It also required more time
to recover when individuals experienced at least one more
stressor during the recovery period compared with only
the initial stressor. Estimates in minutes for 10th, 50th,
and 90th percentiles of the time-to-recovery by group can
be found in Multimedia Appendix, table 7.

There was no evidence for group differences in time-
to-recovery in trajectories of positive affect (see table 3).
Again, stress intensity (HR = 1.17, 95% CI [1.05, 1.45],
P = .01) and cumulative stress (HR = 5.59, 95% CI [4.06,
7.61], P < .001) were predictors for longer positive affec-
tive recovery.

Association Between Childhood Trauma and Time-
to-Recovery Within Each Group ( Patients, At-Risk
Individuals, Controls) (H2)

In trajectories of negative affect, emotional abuse had
an effect on time-to-recovery within the at-risk group
(HR = 1.31, 95% CI [1.06, 1.62], P =.01) (see table 4),
supporting H2.1. There was some evidence for phys-
ical abuse being associated with time-to-recovery in the
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Table 2. Basic Sample Characteristics and Group Differences in the Analytic Sample Including Only Participants Younger Than 40

Years of Age Due to a Unique Pattern of Deviance Residuals

At-Risk
Patients Individuals  Controls
(Pat) (Atr) (Con) Total P
Measure (n=113) (n=162) (n=194) (n = 369) Test Statistic Value Significant Contrasts
Age, M (SD) 25.19 (5.14) 2348 (4.92) 28.16 (5.47) 25.20(5.46) F(2,115.03)=1847.50 <.001 Patvs Con; Atr vs
Con; Pat vs Atr
Gender, N ¥X(2) =9.11 .01
Female 49 (43%) 91 (56%) 60 (64%) 200 (54%)
Ethnicity, N ¥(2)=17.12 .03
White 67 (59%) 114 (70%) 71 (76%) 252 (68%)
Other ethnicity 46 (41%) 48 (30%) 23 (24%) 117 (32%)
Childhood trauma, M (SD)
Physical abuse 1.46 (0.71)  1.55(0.78) 1.16(0.45) 1.42(0.71) F(2,12.70) = 846.70 <.001 Pat vs Con; Atr vs
Con; Pat vs Atr
Emotional abuse 2.04 (1.80)  2.46(1.07) 1.50(0.66) 2.09(1.03) F(2,9.12) =1629.20 <.001 Pat vs Con; Atr vs
Con; Pat vs Atr
Sexual abuse 1.35(0.78) 1.43(0.91) 1.21(0.62) 1.35(0.81) F(2,1762.80)=131.93 <.001 Patvs Con; Atrvs
Con; Pat vs Atr
Experience sampling 0.40 (0.25)  0.49(0.23) 0.66 (0.20) 0.51(0.25) F(2,366) = 33.68 <.001 Patvs Con; Atr vs
compliance, M (SD) Con; Pat vs Atr
Momentary affect overall
Negative affect 2.58(1.19) 298 (1.11) 1.65(0.63) 2.52(1.17) F(2,363.98) = 52.49 <.001 Pat vs Con; Atr vs
(NA), M (SD) Con; Pat vs Atr
Positive affect (PA), 4.17(1.42)  3.71(1.38) 4.69 (1.15) 4.14(1.39) F(2,362.81) =43.74 <.001 Pat vs Con; Atr vs
M (SD) Con; Pat vs Atr
Observations with 110 215 158 483
stress, N
Measures used in survival models®
NA at baseline 7_, 2.80(1.56)  2.87(1.40) 1.78(0.92) 2.49(1.40) F(2,235.56)=26.39 <.001 Atrvs Con; Pat vs
Atr
PA at baseline 7_, 4.05(1.37)  3.60(1.17) 4.58(1.17) 4.03(1.29) F(2,202.26) =22.13 <.001 Patvs Con; Atr vs
Con; Pat vs Atr
NA at stress 7, 3.22(1.67)  3.29(1.49) 1.99(1.01) 2.48(1.52) F(2,235.59)=32.19 <.001 Atrvs Con; Pat vs
Atr
PA at stress ¢, 3.38(1.41) 3.14(1.23) 4.17(1.19) 3.63(1.34) F(2,209.11) =24.16 <.001 Atrvs Con; Pat vs
Atr
Stress intensity 1.80(0.82)  1.75(0.80) 1.57(0.73) 1.70(0.79) F(2,226.76) =2.21 A1
Cumulative stress for  0.20 (0.40)  0.28 (0.45) 0.22(0.41) 0.24(0.43) F=1.71 None
PA recovery®
Cumulative stress for  0.22 (0.41=  0.24(0.43) 0.16(0.37) 0.21(0.41) F=1.93 None
NA recovery®
aDescriptive statistics computed after data preparation for survival analysis, therefore cases were missing (7 =54,n =56,

controls )

patients at-risk

To test for group differences, a generalized linear mixed-effects model was used. All pairwise comparisons were nonsignificant (Ps > .28).
“To test for group differences, a generalized linear mixed-effects model was used. All pairwise comparisons were nonsignificant (Ps > .13).

at-risk group (HR = 1.35, 95% CI [0.98, 1.86], P = .07).
In the patient group and in the control group, there was
no significant effect of any type of childhood trauma on
the time-to-recovery (see table 4). The effect of cumula-
tive stress was significant in all models (all HRs > 7.60,
Ps <.001), while stress intensity was associated with
time-to-recovery in the control group (all HRs > 1.38,
Ps <.05) (see Multimedia Appendix, table 6).

In trajectories of positive affect, there was no effect of
childhood trauma on time-to-recovery in any model using
emotional, physical, and sexual abuse as a predictor within
each group. Therefore, for positive affect, there was no evi-
dence that childhood trauma modified the time-to-recovery

in any group. Cumulative stress was a predictor in each
model (all HRs >4.59, Ps <0.001). In the patient group,
the effect of stress intensity was significant in the model
testing emotional abuse (HR = 1.42, 95% CI [1.02, 1.99],
P = .04) (see Multimedia Appendix, table 7).

Childhood Trauma and Time-to-Recovery by Group
( Patients, At-Risk Individuals, Controls) (H3)

There were no interaction effects for childhood
trauma X group on time-to-recovery in trajectories of
negative and positive affect (see table 5). Therefore, there
was no evidence that the difference in the time-to-recovery
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Table 3. Weibull Survival Models for Group Differences in Time-to-Recovery in the Analytic Sample

B (95% CI) SE z P Value Hazard Ratios (95% CI)
Recovery in trajectories of negative affect

Intercept 3.59 (2.59; 4.60) 0.51 7.02 <.001
Age 0.01 (—0.02; 0.04) 0.02 0.77 44 0.99 (0.98; 1.04)
Gender 0.15(=0.17; 0.46) 0.16 0.93 .36 1.21 (0.84; 1.58)
Ethnicity 0.10 (—0.25; 0.46) 0.18 0.58 .56 1.07 (0.78; 1.58)
Stress intensity 0.21 (0.03; 0.40) 0.10 2.23 .03 1.22 (1.03; 1.49)
Cumulative stress 2.21(1.87; 2.55) 0.17 12.70 <.001 8.68 (6.49; 12.81)
Group status

At-risk 0.29 (—0.08; 0.67) 0.19 1.54 12 1.31(0.92; 1.95)

Patient 0.49 (0.03; 0.96) 0.24 2.08 .04 1.71 (1.03; 2.61)
Log (scale) 0.21 0.05 4.48 <.001

Recovery in trajectories of positive affect

Intercept 4.04 (3.19; 4.89) 0.44 9.30 <.001
Age 0.02 (=0.01; 0.05) 0.02 1.53 13 1.00 (0.99; 1.05)
Gender —0.03 (—0.30; 0.25) 0.14 —-0.20 .85 1.03 (0.74; 1.28)
Ethnicity —0.08 (—0.37; 0.21) 0.15 —-0.56 .58 0.89 (0.69; 1.23)
Stress intensity 0.21 (0.05; 0.37) 0.08 2.53 .01 1.17 (1.05; 1.45)
Cumulative stress 1.72 (1.40; 2.03) 0.16 10.73 <.001 5.59 (4.06; 7.61)
Group status

At-risk —0.13 (-0.42;0.17) 0.15 —-0.84 .40 0.84 (0.66; 1.19)

Patient —0.32 (—0.69; 0.05) 0.19 —1.68 .09 0.75 (0.50; 1.05)
Log (scale) 0.13 0.05 2.53 .01

Note: Effects of female gender, non-white ethnicity, and group effects vs the control group are depicted. CI, confidence interval.

Table 4. Effects of Childhood Trauma on Time-to-Recovery Within Each Group in the Analytic Sample

B (95% CI) SE z P Value AIC Hazard Ratios (95% CI)
Recovery in trajectories of negative affect
Patients
Emotional abuse 0.31(—0.23; 0.85) 0.28 1.14 .26 275.24 1.37(0.79; 2.34)
Physical abuse 0.44 (-0.23; 1.12) 0.34 1.30 .20 275.22 1.56 (0.79; 3.06)
Sexual abuse 0.33(-0.47; 1.12) 0.40 0.80 42 276.67 1.38 (0.63; 3.06)
At-risk individuals
Emotional abuse 0.27 (0.06; 0.48) 0.11 2.54 .01 533.40 1.31 (1.06; 1.62)
Physical abuse 0.30 (—0.02; 0.62) 0.17 1.82 .07 537.09 1.35(0.98; 1.86)
Sexual abuse —=0.07 (=0.27; 0.13) 0.10 -0.67 .50 540.45 0.93(0.76; 1.14)
Controls
Emotional abuse 0.33(=0.17; 0.84) 0.26 1.29 .20 319.80 1.39 (0.84; 2.32)
Physical abuse 0.44 (—0.50; 1.38) 0.48 0.92 .36 320.44 1.55(0.61; 3.97)
Sexual abuse —0.06 (—0.35; 0.22) 0.15 0.17 .67 312.17 0.94 (0.70; 1.25)
Recovery in trajectories of positive affect
Patients
Emotional abuse —0.23 (-0.57; 0.10) 0.17 -1.37 17 259.49 0.79 (0.57; 1.11)
Physical abuse —0.10 (—=0.50; 0.30) 0.21 -0.49 .63 261.33 0.91 (0.61; 1.35)
Sexual abuse —=0.17 (—0.60; 0.26) 0.22 -0.76 45 261.03 0.85(0.55; 1.30)
At-risk individuals
Emotional abuse 0.10 (-=0.07; 0.27) 0.09 1.18 24 550.49 1.12(0.93; 1.31)
Physical abuse 0.08 (—0.17; 0.34) 0.13 0.64 .52 551.28 1.09 (0.84; 1.40)
Sexual abuse 0.09 (-0.17; 0.35) 0.13 0.67 .50 550.73 0.91(0.84; 1.42)
Controls
Emotional abuse —0.13 (—0.66; 0.40) 0.27 -0.47 .64 437.90 1.14 (0.52; 1.49)
Physical abuse —=0.17 (=0.76; 0.42) 0.30 —-0.55 .58 437.89 0.85(0.47; 1.52)
Sexual abuse 0.22 (=0.09; 0.52) 0.16 1.38 17 416.93 1.24 (0.91; 1.68)

Note: CI, confidence interval; AIC, Akaike information criterion.

between individuals exposed to high vs low levels of child-
hood trauma varied across groups, leaving H3 unsup-
ported. The effects of cumulative stress (all HRs > 5.56,

896

Ps <.001) and stress intensity (all HRs > 1.22, Ps <.05)
were significant in all models (see Multimedia Appendix,
table 8).
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Table 5. Interaction Effects Between Childhood Trauma and Group Status on Time-to-Recovery in Analytic Sample

B (95% CI) SE z P Value AIC Hazard Ratios (95% CI)
Recovery in negative affect
Emotional abuse 1122.43
Emotional abuse X at-risk —0.03 (—0.62; 0.56) 0.30 -0.10 .92 0.97 (0.54; 1.75)
Emotional abuse X patient —0.12 (—0.83; 0.59) 0.36 —-0.33 714 0.89 (0.44; 1.80)
Physical abuse 1127.43
Physical abuse X at-risk -0.15(-1.21;0.91) 0.54 -0.28 78 0.86 (0.30; 2.48)
Physical abuse X patient —=0.12 (—1.29; 1.04) 0.60 -0.21 .84 0.89 (0.28; 2.83)
Sexual abuse 1120.19
Sexual abuse X at-risk -0.07 (—-0.47; 0.34) 0.21 -0.33 74 0.93 (0.63; 1.40)
Sexual abuse X patient 0.22 (—=0.49; 0.93) 0.36 0.61 .54 1.25(0.61; 2.53)
Recovery in positive affect
Emotional abuse 1233.37
Emotional abuse X at-risk status 0.20 (—0.28; 0.68) 0.25 0.81 42 1.22 (0.76; 1.97)
Emotional abuse X patient —=0.02 (—0.57; 0.53) 0.28 —-0.06 95 0.98 (0.57; 1.70)
Physical abuse 1234.35
Physical abuse X at-risk 0.30 (=0.27; 0.87) 0.29 1.03 .30 1.35(0.76; 2.39)
Physical abuse X patient 0.14 (=0.50; 0.78) 0.32 0.44 .66 1.15(0.61; 2.18)
Sexual abuse 1213.71
Sexual abuse X at-risk —0.10 (-0.50; 0.31) 0.21 —-0.46 .64 0.91 (0.61; 1.36)
Sexual abuse X patient -0.21 (—0.65; 0.22) 0.22 -0.97 .34 0.81 (0.52; 1.25)

Note: CI, confidence interval; AIC, Akaike information criterion.

Discussion

Main Findings

This study aimed to investigate affective recovery from
event-related stress as a momentary micro-level represen-
tation of resilience in trajectories of negative and positive
affect in daily life and whether this time-to-recovery is
modified by childhood trauma representing a macro-level
adversity in patients with first-episode psychosis, individ-
uals at risk for psychosis, and controls. Patients, but not
at-risk individuals, took longer to return to baseline level
of negative affect after an event-stressor compared with
controls (H1). There was evidence that negative affective
recovery was modified by exposure to emotional abuse in
the at-risk group (H2), but not in the patient group. We
found no evidence that the difference in time-to-recovery
between those exposed to high vs low levels of childhood
trauma varied across groups (H3). When looking at tra-
jectories of positive affect, there were neither group dif-
ferences in time-to-recovery nor associations between
time-to-recovery and childhood trauma.

Comparison With Previous Research

So far, research into affective recovery has mostly focused
on trajectories of negative affect. Previous results that indi-
viduals at risk for psychosis’ or depression® took longer to
recover compared with controls were consistent with find-
ings from the present analysis for the patient group with
first-episode psychosis. This may suggest that there are dif-
ferences in negative affective recovery across the continuum
of mental health, such that prolonged recovery representing

less resilient processing may be positively associated with
clinical stage. This may be seen in line with the affect-
regulation framework of resilience stating that affect regula-
tion and the resulting affective experience is associated with
resilience framed by adversity in a broader context.*

This study moves beyond previous research by taking
into account the role of childhood trauma. While similar
to the patient group in HR and effect size, at-risk status
alone was not associated with a longer time-to-recovery.
However, there was evidence that experiences of emo-
tional abuse may prolong negative affective recovery in
the at-risk group. As posited by the concept of behavioral
sensitization and supported by research into effect modi-
fication of stress reactivity by childhood trauma,>>*2¢ this
finding may add that some types of exposure to major
adversity may sensitize at-risk individuals to the nega-
tive consequences of daily stressors beyond the ampli-
tude of the initial stress response. Therefore, it may be the
cumulated risk of major and minor adversity resulting
in a longer time-to-recovery placing individuals closer
to full-threshold disorder on the continuum of mental
health. Furthermore, as individuals in the at-risk group
may experience heterogenous comorbid symptoms of
mood, anxiety, and other mental disorders and may never
transition to psychosis,' this may also indicate that, par-
allel to childhood trauma as a risk factor on the macro-
level, negative affective recovery may be nonspecific or
transdiagnostic on the micro-level.

While our previous findings also pointed toward longer
positive affective recovery in patients with a mental dis-
order and individuals at risk for mental disorder,'’ we
found no group differences in positive affective recovery
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across transdiagnostic stages'® or in stages of psychosis
in the present study. Levels of positive affect were, on av-
erage, lower in patients, which may impact how affective
recovery as a momentary mechanism operates on individ-
uals to exert its detrimental and/or protective effects. In
other words, lower baseline levels of positive affect may
have been more readily maintained or restored after expo-
sure to daily stress in patients. As medication use was no
exclusion criterion in our sample, we cannot rule out that
this may have affected trajectories of affect in patients.

Our findings evolving from the direct comparison be-
tween processes of recovery observed in trajectories of
negative and positive affect may signify that these pro-
cesses are distinct but related. This is in line with research
showing that the up- and downregulation of positive and
negative emotions have different neural correlates.**
From an evolutionary perspective, it can be argued that
negative affect has a warning function to promote behav-
iors to avoid danger, whereas positive affect has the func-
tion to motivate exploration and curiosity.* Therefore,
regulating negative affect may have higher urgency than
regulating positive affect. While quick recovery and resto-
ration of the original level of affect after minor adversity
may be a momentary mechanism representing adaptive
(ie, resilient) processing of negative affect,”’” this might be
different for positive affect.

While positive affect has previously been suggested
to contribute to resilience by helping to overcome ad-
verse events,”3! it may be more important for resilient
processing to establish and maintain a higher level of
positive affect on average,* rather than following a spe-
cific time course related to stress.*> This is in line with
the broaden-and-build-theory’s “build effect” of posi-
tive emotions, ie, daily experiences of positive emotions
build psychological resources available for coping with
stress.* Additionally, given the evidence from previous
experience sampling research on moment-to-moment
fluctuations,*’*® positive affect may exert its protective
effects in moments of risk exposure via its interplay with
negative affect, eg, by facilitating (or hindering) negative
affective recovery from stress at critical tipping points.
While we investigated trajectories of negative and pos-
itive affect separately, previous studies have found the
co-activation of positive and negative emotions to be
play a role in psychotic disorders.*** Taken together, it
may be the complex, dynamic interplay of positive af-
fect, negative affect, and stressors across clinical stages
that needs further scrutiny to elucidate their role as pu-
tative risk and protective mechanisms more fully.

Limitations

The following methodological considerations need to be
taken into account when interpreting the present findings.

First, this study used a pooled dataset to reach a suf-
ficient number of participants and observations for
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survival analysis (that excluded eg, observations on days
without stress or without baseline measurement). The
3 previously conducted studies that contributed to the
pooled dataset applied different inclusion and exclusion
criteria (see Multimedia Appendix, table 1). This may
have led to heterogeneity in our analytic sample, in that
certain characteristics or symptoms were more likely to
be represented in the patient and the at-risk group due to
different screening instruments and unbalanced sample
sizes across the original studies. Additionally, pooling
datasets reduced the set of variables available in all pri-
mary studies. Therefore, potential confounding variables
that may be relevant for secondary research questions,
such as constructs associated with affect, affect regula-
tion (eg, sleep abnormalities,”’ menstrual cycle phase®),
reporting affective states and/or exposure to childhood
trauma (eg, alexithymia®) or longitudinal information
(eg, transition to psychosis) may not be accounted for.
Nevertheless, issues arising by pooling samples are un-
likely to affect group differences in time-to-recovery be-
tween clinical stages, but may reduce the proportion of
explained variance or cause restrictions when comparing
results with other studies.

Second, there might be a differential selection bias
within the ESM protocol, such that participants might
be less likely to answer assessments in moments of high
stress, which may be more difficult to recover from than
less intense stressors. Consequently, assessments might
not be missing at random, as the trajectories of affect
following moments of high stress that were not recorded
might differ from those trajectories that were recorded.
Nevertheless, as the survival models only include trajec-
tories with relevant information regarding recovery (re-
covered or right-censored), they can be regarded as the
closest observable approximation of the process. To ac-
count for bias caused by the intensity of the stressor, the
measure was used as a covariate in all models. To increase
the likelihood of prompts in moments of high stress to
be answered, shorter ESM questionnaires with a higher
sampling frequency could be used, as only longer ques-
tionnaires, but not higher sampling frequency have been
found to be associated with increased burden and de-
creased compliance.™

Third, we operationalized the trajectories of affect in
response to stress within 1 day. However, there is evidence
that sleep deprivation® and stress®® may have overnight
effects on negative and positive affect and its regulation.
This underlines the importance of investigating affective
recovery within the context of several days to account
for sleep abnormalities that especially affect individuals
at-risk for or with first-episode psychosis compared with
controls.™!

Relatedly, it has been argued that the opportunity to
recover between stressors may toughen individuals and,
thereby, help them to cope with stressors more effec-
tively.’” Cumulative stress during the recovery period,
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which had an effect on the time-to-recovery in the ma-
jority of our models, may, in turn, have the opposite ef-
fect. Mirroring previous findings,”!*3? cumulative stress
may itself be a momentary factor contributing to risk
and resilience and should further be investigated in the
context of affective recovery. However, as there were no
descriptive group differences in cumulative stress, the po-
tential confounding effect is likely to be minimal.

Fourth, model fit for the prediction of time-to-recovery
by group status was poorer in participants older than 40
suggesting that the prediction of affective recovery with
our models was worse for those participants. This could
imply that trajectories of affect after stress have to be
modeled differently in older age groups (eg, late-onset
psychosis®®!), which is why we excluded 79 participants
who were older than 40 from the analysis sample. Age
itself had no influence on recovery as a covariate in our
analysis, whereas previous studies have shown that posi-
tive and negative emotional processing may be subject to
age-related changes.®”> Additionally, as the median onset
of psychosis is in the early 20s,% it is particularly im-
portant to focus on adolescents and young adults when
investigating affective recovery as a putative protective
mechanism in the development of psychosis in a larger
sample.®

Conclusions

In this study, individuals at risk for psychosis exposed
to emotional abuse and patients with first-episode psy-
chosis irrespective of their exposure to childhood trauma
took longer to recover to baseline negative affect from
daily stressors. This suggests that delayed negative affec-
tive recovery may be a putative momentary psycholog-
ical mechanism acting across the continuum of mental
health as it may allow to distinguish individuals with full-
threshold disorder from controls as well as individuals
with combined childhood and adult risk (ie, individuals
with psychometric risk exposed to childhood abuse) from
those with less cumulated risk (ie, individuals with psy-
chometric risk, but less exposure to childhood abuse). To
address this, negative affective recovery may potentially
be used in clinical assessment, treatment evaluation or
as a target for interventions, eg, psychoeducation, affect-
regulation strategies, mindfulness-based interventions,
or principles of acceptance and commitment therapy,
which may be presented as Ecological Momentary
Interventions®® by offering intervention components in
moments of stress and thereafter to help the individual
to recover. Disentangling how positive and negative af-
fect may have a joint influence on the recovery from
stress may help us further understand their role for risk
and resilience in early psychosis on a momentary level.
Additionally, investigating interventions targeted at
enhancing positive affect as a psychological resource will
provide further insight into ways of how positive affect

Childhood Trauma and Affective Stress Recovery in Early Psychosis

may buffer risk or foster resilience in the development of
psychosis and other mental disorders.
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