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Abstract

Background: Negative symptoms occur in individuals at ultrahigh risk (UHR) for psychosis. Although there is evidence that
observer ratings of negative symptoms are associated with level of functioning, the predictive value of subjective experience in
daily lifefor individuals at UHR has not been studied yet.

Objective: This study therefore aims to investigate the predictive value of momentary manifestations of negative symptoms
for clinical outcomesinindividuals at UHR.
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Methods: Experience sampling methodology was used to measure momentary manifestations of negative symptoms (blunted
affective experience, lack of social drive, anhedonia, and social anhedonia) in the daily lives of 79 individuals at UHR. Clinical
outcomes (level of functioning, illness severity, UHR status, and transition status) were assessed at baseline and at 1- and 2-year
follow-ups.

Results: Lack of socia drive, operationalized as greater experienced pleasantness of being alone, was associated with poorer
functioning at the 2-year follow-up (b=—4.62, P=.01). Higher levels of anhedonia were associated with poorer functioning at the
1-year follow-up (b=5.61, P=.02). Higher levels of social anhedonia were associated with poorer functioning (eg, disability
subscale: b=6.36, P=.006) and greater illness severity (b=-0.38, P=.045) at the 1-year follow-up. In exploratory analyses, there
was evidence that individuals with greater variability of positive affect (used as a measure of blunted affective experience)
experienced a shorter time to remission from UHR status at follow-up (hazard ratio=4.93, P=.005).

Conclusions: Targeting negative symptomsinindividualsat UHR may help to predict clinical outcomes and may be apromising

target for interventions in the early stages of psychosis.

(JMIR Ment Health 2021;8(11):€30309) doi: 10.2196/30309
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Introduction

Background

Negative symptoms occur inindividualsat ultrahigh risk (UHR,
also known as clinical high risk) for psychosis and have been
reported to be associated with reduced quality of life and
impaired functioning in cross-sectional and longitudinal studies
[1-4]. Recently, severd studies have demonstrated the predictive
value of negative symptoms for social aspects of functioning
[5,6]. Furthermore, negative symptoms have been found to be
predictive of transition to psychotic disorder in UHR samples
[7-12].

To date, clinical outcomes in UHR studies have primarily
focused on transition to psychosis. Given that most individuals
at UHR do not develop psychosis (71%-76%) as indicated in
meta-analyses and systematic reviews [13-16], investigating
other outcomes has received increasing attention in recent years
[17,18]. Meta-analyses have found that most individualsat UHR
who do not transition to psychosisdo not remit from UHR status
within 2 years either [19]. In addition, individuals at
UHR—regardless of whether they transition to psychosis—show
other clinical symptomsand marked impairmentsin functioning
that are comparable with those reported in patients with social
phobia and major depressive disorder [18-23]. The level of
functioning inindividuals at UHR ismore similar to that which
isobserved in patientswith psychotic disordersthan in controls
[20]. Hence, level of functioning and persistence of clinica
symptoms are important outcomes other than transition to
psychosis.

Standard measures used to assess negative symptoms (eg, the
Positive and Negative Syndrome Scale) [24,25], though valid
in their own right, have been criticized for being overly reliant
on behavioral observation and third-party anamnesis [26-28].
In addition, standardized self-report questionnaires and
laboratory measures of negative symptoms in patients with
psychosis do not seem to converge with real-time and real-world
reports generated using the experience sampling methodol ogy
(ESM) and hence may capture different constructs[29,30]. ESM
is a semistructured diary method that captures daily behavior
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and experience of company with high ecological validity [31].
A recent systematic review of experience sampling studies
investigating everyday social experiences of individuals with
schizophrenia [32] concluded that, compared with other
methods, experience sampling alows a more granular
assessment of social experience. This underscores the
importance of examining the perspective of individuals
experience of negative symptoms in daily life (ie, momentary
manifestations of negative symptoms), as this is when
psychiatric symptoms naturally emerge. Experience sampling
studies have made important contributionsto our understanding
of psychosis, but until now, studies of momentary experience
of socia context and manifestations of negative symptoms have
mainly focused on individual swith apsychotic disorder [26,33].

Previous experience sampling studies have investigated blunted
affective experience, lack of social drive, anhedonia, and social
anhedonia as momentary manifestations of negative symptoms
in daly life. Blunted affective experience has been
operationalized as intensity (ie, mean level), instability (ie,
differences in affect from one moment to the following), and
variability (ie, differences between affect in the moment and
the average individual affect) of positive and negative affect
[26,33-35]. Lack of social drive has been assessed using the
amount of time spent alone, the preference to be alonewhenin
company, and the experienced pleasantness of being alone
[35,36]. Anhedonia has been operationalized as a smaller
increase of positive affect in moments of pleasant events[26,35].
Similarly, social anhedoniahas been operationalized asasmaller
increase in positive affect associated with being in pleasant
company [26,35,36].

To our knowledge, only 2 experience sampling studies have,
to date, investigated momentary manifestations of negative
symptoms in individuals at UHR [35,37]. Although differing
in focus and operationalization of constructs, both studies
compared momentary manifestations of negative symptoms
acrossindividualsat UHR, patientswith first-episode psychosis,
and controls. In linewith findingsin enduring psychosis[26,38],
both studies concluded that there may be a mismatch between
what individuals at UHR experience and how they expressthis
in their behavior, that may be interpreted as 2 distinct
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dimensions of negative symptoms (ie, experience vsexpression).
Hence, assessing individuals' subjective experience of negative
symptoms is important to gain a more comprehensive
understanding of internal, experiential aspects [27]. However,
both studies used a cross-sectional design. No experience
sampling study to date has used momentary manifestations of
negative symptoms for predicting clinical outcomes in
individualsat UHR inalongitudinal design. Thisisan important
gap that needs to be addressed, as a shift in research toward
subjective experience of momentary symptoms may offer new
insights into the social nature and development of negative
symptomsin UHR and its outcomes.

Objectives

This study ams to investigate whether momentary
manifestations of negative symptoms predict clinical outcomes
(ie, illness severity, level of functioning, and remission from
UHR status and transition to psychosis) in individuals at UHR
for psychosis at the 1- and 2-year follow-ups. We tested the
following hypotheses:

Momentary manifestations of negative symptomsin daily life
predict clinical outcomesinindividualsat UHR at 1- and 2-year
follow-up such that higher levels of (1) blunted affective
experience (ie, lower intensity, variability and instability of
positive and negative affect; H1, hypothesis 1); (2) lack of socia
drive (ie, amount of time spent alone, pleasantness of being
alone, and preference to be aone when in company; H2); (3)
anhedonia (ie, no or low increase of positive affect in moments
of pleasant events; H3); and (4) socia anhedonia(ie, no or low
increase of positive affect in moments of pleasant company;
H4) are associated with greater illness severity and poorer
functioning at follow-up.

In exploratory analyses, we further aimed to examine whether
momentary manifestations of negative symptoms are associated
with time to transition to psychosis or remission from UHR
status.

Methods

Sample

We recruited asample of individuals at UHR aged 15-35 years,
who were assessed at baseline and 1- and 2-year follow-up.
Participants were recruited in London (United Kingdom),
Melbourne (Australia), and Amsterdam and The Hague (the
Netherlands) as a part of the high-risk study of the European
Network of National Schizophrenia Networks Studying
Gene-Environment Interactions (EU-GEI [39]). EU-GEI is a
naturalistic prospective multicenter study that aims to identify
theinteractive genetic, clinical, and environmental determinants
of schizophrenia.

To be eligible to participate, individuals had to meet at least
one of the UHR criteria as defined by the Comprehensive
Assessment of At Risk Mental States [40]: (1) attenuated
psychotic symptoms: the presence of subthreshold positive
psychotic symptoms for at least 1 month during the past year;
(2) brief limited intermittent psychotic symptoms. an episode
of frank psychotic symptomsthat lasted no longer than 1 week,
which abated spontaneously; or (3) vulnerability: afirst-degree
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relative with a psychotic disorder or schizotypa personality
disorder in combination with a significant drop in functioning
during at least 1 month in the previous year or enduring low
functioning. Exclusion criteria were (1) presence of a current
or past psychotic disorder; (2) symptomsfor inclusion explained
by a medical disorder, drugs or acohol dependency; or (3)
intelligence quotient<60.

Data Collection

Experience Sampling Measures

Data on momentary manifestations of negative symptomswere
collected using ESM [31,41]. Participants were asked to report
their thoughts, fedlings, and symptoms as well as the context
(eg, location, company, activity) and the appraisal of the context
in their norma daily lives [41-44]. For data collection,
participants used adedicated digital device (the Psymate), which
prompted participants with a beep to complete a brief
guestionnaire 10 times a day on 6 consecutive days at random
moments within set blocks of time.

A detailed description of ESM itemsand compliance procedure
is provided in Table 1. Momentary manifestations of negative
symptomswere operationalized asfollows: for blunted affective
experiences, we computed mean levels of intensity, variability,
and instability of positive and negative affect across beepswithin
participants. We used 3 operationalizations for lack of social
drive: the amount of time spent alone as the percentage of total
time, the preference for being alone when in company, and the
pleasantness of being alone. To represent anhedonia, we
obtained fitted values of positive affect predicted by event
pleasantness. As anhedoniais by definition related to pleasant
events, only ratings of 1 to 3 were used to test associationswith
positive affect [26,35]. Observations that indicated unpl easant
events (-3 to —1) were excluded from analysis, and neutral
events (0) were set as the reference category [26]. We fitted a
2-level, linear mixed model with pleasantness of being in
company as the independent and positive affect as the outcome
variable and obtained fitted values for representing social
anhedonia.

Consistent with previous research, psychometric properties for
measures of momentary manifestations of negative symptoms
were assessed by evaluating their convergent validity. Therefore,
we examined the association between momentary manifestations
and observer-rated measures of negative symptoms at baseline
(assessed with the expanded Brief Psychiatric Rating Scale
[BPRS] [45]; Multimedia Appendix 1). We found small to
moderate correlations between the BPRS total score and
intensity of negative (r=0.28, P=.02) and positive affect
(r=—0.34, P=.004), variahility of negative affect (r=0.26, P=.03),
anhedonia (r=—0.34, P=.003), and socia anhedonia (r=-0.31,
P=.008). We found no evidence that the BPRS negative
symptom subscale was associated with momentary
manifestations of negative symptoms. In addition, we used
observer-rated measures of negative symptoms to predict
momentary manifestations of negative symptomsinamultilevel
model (Multimedia Appendix 1). BPRS total score predicted
intensity of positive (b=0.04, P=.01) and negative affect
(b=—-0.04, P<.001), instability (b=0.04, P=.03) and variability
(b=0.03, P=.003) of negative affect, anhedonia (b=-0.04,
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P=.001), and socia anhedonia (b=-0.04, P=.001). The BPRS
negative symptoms scale did not predict momentary
manifestations of negative symptoms in the multilevel model.

Clinical Outcomes

Clinical outcomeswere assessed at baseline, and approximately
1and 2 years after the baseline assessment. As participantswere
not seen at exactly 1 and 2 years from their baseine
appointment, the exact time points for follow-up assessments
varied. Hence, the data closest to 1 and 2 years after baseline
were selected as follow-up data. Transition to psychosis and
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UHR status were assessed using the Comprehensive A ssessment
of At Risk Mental States [40]. If participants could not be
reinterviewed for the follow-up assessments, clinical noteswere
used to determine transition status. Participants level of
functioning was assessed using the symptoms and the
functioning subscales of the Global Assessment of Functioning
(GAF[46]) scale. [lIness saverity was assessed using the severity
of illness subscale of the Clinical Global Impression[47] scale.
A detailed description of the outcome measuresis provided in
Table 1.
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Table 1. Overview of experience sampling and clinical outcome measures.

Domain

Measure

Experience sampling?

Positive affect  «

Negative affect

Blunted affect

Social drive .

Anhedonia .

Social anhedo-  «
nia

Positive affect was measured by asking participants to rate how cheerful, relaxed, satisfied, and enthusiastic they felt on
aLikert scaleranging from 1 (not at al) to 7 (very much). We found satisfying internal consistency, Cronbach a=.73. In
line with previous studies [34,48], we used high and low physiological arousal items.

Negative affect was measured by asking participants to rate the extent to which they felt insecure, down, lonely, anxious
and irritated on a Likert scale ranging from 1 (not at al) to 7 (very much). We found satisfying internal consistency,
Cronbach 0=.73.

Intensity was operationalized as the mean levels of positive and negative affect.

Instability was computed as the squared difference between beep-level positive and negative affect intensity at beep t and
beep-level positive affect intensity at beep t-1 (previous beep), within days, within persons (mean of the squared successive
differences), and only calculated if there was a maximum of 2 observations missing between 2 consecutive observations.
Difference scores between 2 observations overnight were excluded [33].

Variability was computed as the squared difference between beep-level intensity of positive and negative affect at each
observation and individual mean positive and negative affect over observations, over days within persons [33].

Lack of social drive was conceptualized as the amount of time spent alone in percentage of total time, the experienced
pleasantness of being alone, and the preference of being alone when in company. Pleasantness of being alone and preference
to be alone when in company were rated on a Likert scale ranging from 1 (not at all) to 7 (very much). If participants were
aone: “I find it pleasant to bealone” and “1 would prefer to have company.” If participantswere in company: “I find being
with these people pleasant.” and “1 would prefer to be alone”

Anhedoniawas conceptualized asthe rel ationship between positive affect and the occurrence of pleasant events. Participants
were asked to think about the most important event that happened since the last beep. The pleasantness of this event was
rated on a bipolar scale ranging from —3 (very unpleasant) to 3 (very pleasant). We only used ratings of 1 to 3 to test as-
sociationswith positive affect, asanhedoniais per definition related to pleasant events. Observationsindicating unpleasant
events (-3 to —1) were excluded, and neutral events (0) were used as areference category [26].

Social anhedoniawas defined as the association between positive affect and pleasantness of being in company [26]. Par-
ticipants were asked whether they were alone or in company. If participants indicated to be in company, they were asked
to rate “1 find being with these people pleasant.” on a Likert scale ranging from 1 (not at all) to 7 (very much).

Clinical outcome measures

CAARMS .
GAF .
Cal .

Transition to psychosis and UHR status were assessed using the Comprehensive Assessment of At Risk Mental State
(CAARMS [40]), asemistructured interview to assess attenuated psychotic symptomsin individuals at high risk for psy-
chosis. The CAARMS comprises 27 items clustered in 7 subscales: positive symptoms, cognitive change (attention and
concentration), emotiona disturbance, negative symptoms, behavioral change, motor or physical changes, and genera
psychopathology. Scores on each item range from O (absent) to 6 (extreme).

The Global Assessment of Functioning (GAF [46]) obtains ratings of burdening symptoms and disabilitiesin the last
month on a scale from 100 (no symptoms or superior functioning in awide range of activities) to 1 (persistent danger of
severely hurting self or others or serious suicidal act with clear expectation of death or persistent inability to maintain
minimal persona hygiene).

The Clinical Global Impression Scale (CGI [47]) symptoms severity subscale is an expert rating of averageillness sever-
ity during the last week ranging from 1 (normal, not at all ill) to 7 (among the most extremely ill patients).

3Experience sampling procedure: During aninitial briefing, the study team ensured that theweek of data collection was atypical week for the participant.
Each time the device emitted the beep signal, participants were asked to stop their activity and answer the questions. The experience sampling questionnaire
was available to participants for the duration of 10 minutes after emission of the beep signal. Participants were contacted at least once during the
assessment period to assess their adherence to instructions, identify any potential distress associated with the method, and maximize the number of
observations per participant. At the end of the assessment period, participants' reactivity to, and compliance with, the method was examined in a
debriefing session. Participants were required to provide valid responses to at least one-third (ie, 20 valid answers) of the emitted beeps to be included
in the analysis [49]. Procedures to ensure data quality are reported in Multimedia Appendix 2.

Statistical Analysis
manifestations of

Momentary

linear regression models using the command regress with level
of functioning and illness severity as outcome variables and

negative momentary manifestations of negative symptomsasindependent

symptoms—operationalized and computed as detailed
above—were used as independent variables to predict clinical
outcomes at 1- and 2-year follow-up using Stata 15. We fitted
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variables. In exploratory analyses, we examined the predictive
value of momentary manifestations of negative symptoms for
transition to psychosis and remission from UHR status as
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outcomes. Survival analyses using the Stata commands stset
and streg were performed to account for the time to event
structure of the data. We used time to follow-up as a proxy for
time to remission. In both survival analyses, a Weibull
distribution was assumed.

Analyseswere adjusted for apriori confounders (ie, age, gender,
ethnicity, center, time to follow-up; unadjusted results are
provided in Multimedia Appendix 3). In a sengitivity analysis,
weincluded current depressive episode (M ultimedia A ppendix
4) and comorbid disorders (Multimedia Appendix 5) as
additional independent variables to control for potential
confounding. We corrected for multiple testing to reduce the
probability of type | errors because of the number of tests
performed. We corrected within domains of momentary
manifestations of negative symptoms and clinical outcomes.
As in previous experience sampling studies [50,51], Simes
correction method was used to account for multiple tests of
significance [52]. Simes correction isamodified version of the
more conservative Bonferroni correction in case of dependent
hypotheses given significance testsin the current analyseswere
not independent [52]. With the Simes correction, the most
significant P value is tested against a=.05/n (total humber of
tests), the second most significant P value is tested against
0=.05/(n-1), the third P value against a=.05/(n—2), and so on.
Simes-corrected significant results are highlighted in afootnote
in tables.
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Results

Basic Sample and Clinical Characteristics

The ESM sample comprised 79 individuals at UHR, of whom
9 transitioned to psychosis during the study period. Data on
clinical outcomes were obtained for 48 individuals at 1-year
follow-up and 36 individuals at 2-year follow-up. Participants
were on average aged 23 (SD 4.93) yearsand 56% (44/79) were
women. The majority (53/79, 67%) of the sample was White,
followed by 15% (12/79) with Black ethnicity. In addition to
their UHR status, 76% (60/79) of the participants were
diagnosed with a comorbid axis | disorder (further details are
provided in Multimedia Appendix 6). Compared with the sample
of individuals included in the EU-GEI High Risk Study for
whom experience sampling data were not collected (no ESM
sample, N=266), samples in this study showed no differences
in demographic characteristics (age: tzs=—1.33, P=.19; gender:
X?1=3.6, P=.06; ethnicity: x%=6.5, P=.26) or prevalence of
comorbid disorders (x*,=1.8, P=.18). However, the current
sample showed poorer functioning (symptoms: t3;5=2.29, P=.02)
and lower levels of observer-rated negative symptoms (tz,,=2.27,
P=.02) at baseline. Comparing participants who completed
follow-up assessments, the sample with no ESM data collected
(N=134, 1-year follow-up; N=89, 2-year follow-up) showed a
lower BPRStotal scoreat 1-year follow-up (t155=—2.07, P=.04).
Therewere no significant differencesin demographic or clinical
characteristics at 2-year follow-up. Table 2 gives an overview
of relevant sample characteristics.
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Characteristics EsmP sample No ESM sample ESM vsno ESM
Baseline l-year 2-year Baseline 1-year 2-year Basdline  l-year 2-year
follow-up  follow-up follow-up  follow-up follow-up  follow-up
Sample size 79 48 36 266 134 89 N/AC N/A N/A
Age at baseline 23.0(4.93) 236(5.24) 238(5.18) 222(4.89) 225(4.82) 233(5.14) ty=—133, ty55=-1.30, typ3=—.45,
(vears), mean (SD) P=.19 P=.19 P=.65
Gender, n (%) X%1=358, x%=376, X%=2.74,
P=.06 P=.05 P=.10
Male 35 (44) 22 (46) 16 (44) 150 (56) 83 (62) 54 (61)
Femae 44 (56) 26 (54) 20 (56) 116 (44) 51 (38) 35 (39)
Ethnicity, n (%) X25:6-Sv X25:6'7’ X25=6'25’
P=.26 P=.24 P=.28
White 53 (67) 33(69) 27 (75) 193 (73) 99 (74) 63 (71)
Black 12 (15) 9(19) 5 (14) 22.(8) 9(7) 6(7)
Other 14 (18) 6 (13) 4(11) 50 (19) 26 (19) 20 (22
Comorbidity at base- 60 (76) 37(77) 28 (78) 220 (83) 111(83)  79(89) X%1=18,  X%4=0.77, x%=25,
line, N(%) P=.18 P=.38 P=.11
BPRS
Total score, mean  44.00 (9.46)  39.69 37.31 4337 36.01 33.45 t314=-046, t150=-2.07, t33,=—1.97,
(SD) (11.63) (12.53) (10.57) (9.70) (10.85) P=.65 =04 P=.05
Negativesymp-  4.49(1.86) 4.04(1.74) 3.75(1.78) 5.21(251) 4.42(205) 412(1.87)  t30=2.27, t160=1.22, t11,=—.98,
tom score, mean P=.02 P=.26 P=.33
(SD)
GAF®
Symptoms, mean 52.88 (9.85) 56.96 61.00 55.92 50.49 61.25 t315=2.29, t150=1.20, t7,3=0.09,
(SD) (10.76) (11.73) (10.23) (13.08) (15.02) P=.02 p=.23 P=.93
Disability, mean  56.27 58.92 63.78 55.36 60.40 61.81 t330=—057, t106=0.65, t33,=—0.65,
(SD) (23.00) (13.41) (13.62) (12.20) (23.77) (16.09) pP=57 pP=51 P=.51
calf
lliness severity, 357(1.21) 3.15(1.32) 2.89(1.25) 3.60(1.09) 3.33(1.37) 3.22(151) t30=0.21, ty03=0.83, ty4g=1.21,
mean (SD) P=.83 P=.41 P=.23
UHRY criteriamet, n /A 36 (73) 23(62) N/A 107 (73)  71(66) N/A 21200,  x%=15,
(%) P=.97 P=.69

8Follow-up values for age, gender, ethnicity, and comorbidity based on individuals with valid Global Assessment of Functioning Scale at follow-up.

bESM: Experience Sampling Methodol ogy.
°NJ/A: not applicable.

9BPRS: Brief Psychiatric Rating Scale.

€GAF: Global Assessment of Functioning Scale.
fcal: Clinical Global Impression Scale.

9UHR: ultrahigh risk.

Blunted Affective Experience and Clinical Outcomes

Tables 3 and 4 show the results on clinical outcomes at
follow-up predicted by blunted affective experience at baseline.
We found no evidence that blunted affective experience
predicted illness severity or level of functioning. In exploratory
analyses, time to remission from UHR status was predicted by
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variability of positive affect (hazard ratio [HR]=4.93, 95% CI
1.61-15.11, P=.005, satisticaly significant after Simes
correction). Participantswith greater variability were morelikely
to experience a shorter time to remission from the UHR status.
We found no evidence that blunted affective experience
predicted transition to psychosis.
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Table 3. Leve of functioning at 1- and 2-year follow-up predicted by blunted affective experience at baseline (ie, intensity, instability, and variability

of negative and positive affect) and clinical outcome at baseline.?

Paetzold et &

QOutcomes Level of functioning
Symptom§) Disabil ityb
1-year follow-up (n=48) 2-year follow-up (n=36) 1-year follow-up (n=48) 2-year follow-up (n=36)
b (CI) Pvaue b(Cl) Pvaue b(Cl) Pvaue b(Cl) P value
Predictor: Intensity NA®
Outcome at baseline 0.18 .29 0.00 .99 0.34 .06 0.55 .03
(-0.16 to 0.52) (-0.61to 0.61) (-0.01 to 0.70) (0.06 to 1.04)
Intensity NA -2.51 22 -1.36 62 -3.17 18 1.26 68
(-6.54t01.52) (-6.89t04.18) (-7.83t0 1.48) (-4.90t0 7.42)
Predictor: Intensity pad
Outcome at baseline ~ 0.15 36 -0.01 97 0.34 .05 055 .03
(-0.1810 0.48) (-0.62 t0 0.60) (0.00 to 0.68) (0.06 to 1.05)
Intensity PA 3.84 .06 1.15 .68 5.04 .03 0.07 .98
(-0.09 to 7.77) (-4.58 t0 6.88) (0.59 to 9.49) (-6.34 t0 6.48)
Predictor: Instability NA
Outcome at baseline 0.24 A7 -0.02 .94 0.36 .05 0.55 .02
(-0.10to 0.58) (-0.62 to 0.58) (0.00 to 0.73) (0.08 to 1.01)
Instability NA 0.80 47 -1.72 41 -0.36 .79 -3.66 A1
(-1.43t0 3.04) (-5.94 to 2.50) (-2.98102.27) (-8.21t0 0.88)
Predictor: I nstability PA
Outcome at baseline 0.22 21 -0.06 .83 0.37 .046 0.55 .02
(-0.12t0 0.56) (-0.64 10 0.52) (0.01t0 0.73) (0.11 to 0.99)
Instability PA -0.24 .89 -4.68 A1 -0.46 .82 -7.52 .02
(-3.75t03.28) (-10.43t0 1.07) (-4.57 to 3.64) (-13.54t0-1.51)
Predictor: Variability NA
Outcome at baseline 0.23 18 0.00 .99 0.37 .046 0.52 .03
(-0.11 to 0.56) (-0.59 to 0.60) (0.01t0 0.73) (0.07 to 0.98)
Variability NA 1.60 51 -3.80 .32 0.03 .99 -7.96 .06
(-3.30t0 6.50) (-11.52t0 3.92) (-5.76 0 5.82) (-16.15t0 0.22)
Predictor: Variability PA
Outcome at baseline 0.21 22 0.02 .93 0.37 .04 0.47 .05
(-0.13 to 0.55) (-0.56 to 0.60) (0.01t0 0.73) (-0.01t0 0.95)
Variability PA 112 .6.92 -5.55 A1 222 .50 -6.30 A1
(-4.54 10 6.77) (-12.51t0 1.42) (-4.3410 8.78) (-14.23 10 1.63)

8Results adjusted for age, gender, ethnicity, center, and time to follow-up.
bLevel of functioning assessed with the Global Assessment of Functioning Scale.

°NA: negative affect.
dpa: positive affect.
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Table 4. lliness severity, remission from ultrahigh risk (UHR) status and transition status 1- and 2-year follow-up predicted by blunted affective
experience at baseline (ie, intensity, instability, and variability of negative and positive affect) and clinical outcome at baseline.2

Outcomes

IlIness severityb

1-year follow-up (n=47)

2-year follow-up (n=37)

Remissionfrom UHR status  Transition status

b (CI) Pvaue b(Cl) Pvaue HR®(Cl) Pvaue HR(CI) P value
Predictor: Intensity NAC
Outcome at baseline 0.43 .006 0.28 24 N/AE N/A N/A N/A
(0.13t00.73) (-0.19t0 0.75)
Intensity NA 0.32 A1 -0.03 91 0.34 .045 1.44 .36
(-0.071t0 0.71) (-0.59t0 0.53) (0.12t0 0.98) (0.66 t0 3.13)
Predictor: Intensity PAf
Outcome at baseline 0.44 .004 0.17 .46 N/A N/A N/A N/A
(0.15t0 0.74) (-0.30 to 0.64)
Intensity PA -0.31 11 -0.35 26 2.08 10 0.62 34
(-0.69 to 0.07) (-0.98 t0 0.28) (0.88 10 4.93) (0.23t0 1.65)
Predictor: Instability NA
Outcome at baseline 0.52 .001 0.27 .23 N/A N/A N/A N/A
(0.22100.81) (-0.18100.72)
Instability NA -0.02 81 -0.02 .94 1.19 .64 1.02 .92
(-0.23t0 0.18) (-0.46 t0 0.42) (0.57 to 2.48) (0.67 to 1.54)
Predictor: I nstability PA
Outcome at baseline 0.51 .001 0.28 .20 N/A N/A N/A N/A
(0.22t00.81) (-0.16t0 0.73)
Instability PA -0.06 71 0.24 43 1.75 .24 0.99 .97
(-0.38 0 0.26) (-0.38 0 0.86) (1.69 to 4.44) (0.50 to 1.94)
Predictor: Variability NA
Outcome at baseline 051 .001 0.26 .25 N/A N/A N/A N/A
(0.22100.81) (-0.20t0 0.72)
Variability NA -0.10 .64 -0.08 .85 124 a7 121 .64
(-0.53t0 0.33) (-0.89 to 0.74) (0.30 t0 5.14) (0.55 0 2.63)
Predictor: Variability PA
Outcome at baseline 0.51 .001 0.37 A1 N/A N/A N/A N/A
(0.21t00.81) (—0.09 t0 0.83)
Variability PA 0.04 88 0.49 21 4.93 0059 149 46
(-0.47t0 0.54) (-0.29t0 1.28) (1.61to0 15.11) (0.52t0 4.23)

8Results adjusted for age, gender, ethnicity, center, and time to follow-up.
Bliness severity assessed with the Clinical Global Impression Scale.

°HR: hazard ratio.
INA: negative affect.
EN/A: not applicable.
fPa: positive affect.

Istatistically significant after Simes correction.

Lack of Social Drive and Clinical Outcomes

Tables 5 and 6 show findings on clinical outcomes predicted
by lack of socia drive. We found no evidence that the amount
of time spent alone and the preference to be alone when in
company predicted level of functioning or illness severity.

https://mental .jmir.org/2021/11/e30309/
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Experienced pleasantness of being alone predicted the GAF
disability subscale at 2-year follow-up (b=-4.62; 95% Cl —-8.19
to—1.04, P=.01 [statistically significant after Simescorrection]),
such that individuals who experienced greater pleasantness of
being a one showed poorer functioning. However, there was no
evidence that pleasantness of being alone predicted illness
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severity and the GAF symptoms score. In exploratory analyses,

there was no evidence that lack of socia drive predicted time

Paetzold et &

to transition or remission from UHR status.

Table5. Level of functioning at 1- and 2-year follow-up predicted by lack of socia drive (ie, anount of time spent alone, preference to be alone when
in company and experienced pleasantness of being alone) and clinical outcome at baseline.?

Outcomes

1-year follow-up (N=48)

Level of functioning: Q/mptomsb
2-year follow-up (N=36)

Level of functioning: disability”

1-year follow-up (N=48)

2-year follow-up (N=36)

b (Cl) Pvaue b(Cl) Pvaue b(Cl) Pvaue b(Cl) P value
Predictor: Amount of time spent alone
Outcome at baseline 0.22 .20 -0.10 72 0.37 .045 0.49 .04
(-0.12 To 0.56) (-0.69t0 0.48) (0.01t00.73) (0.031t0 0.96)
Amount of timespent  1.71 .80 13.63 a2 4.50 .58 17.77 .07
aone (-12.18t0 15.60) (-3.99t0 31.24) (-11.75t0 20.76) (-1.38t0 36.93)
Predictor: Preferenceto be alone when in company
Outcome at baseline 0.20 .23 0.04 .89 0.37 .04 054 .03
(-0.13t0 0.54) (-0.5810 0.67) (0.01t00.72) (0.05t0 1.03)
Preferenceto beaone -1.61 21 -1.38 49 -1.88 22 -112 .60
(-4.20t0 0.97) (-5.4110 2.65) (-4.90to 1.15) (-5.46 t0 3.23)
Predictor: Pleasantness of being alone
Outcome at baseline 0.22 21 0.08 77 0.41 .03 0.51 .02
(-0.12t0 0.57) (-0.51t0 0.67) (0.04100.79) (0.07 t0 0.95)
Pleasantness of being  0.04 .98 -2.87 .10 -1.38 43 -4.62 01°

alone (-2.88 10 2.96)

(-6.3610 0.62)

(-4.86 10 2.10)

(-8.19to -1.04)

8Results adjusted for age, gender, ethnicity, center, and time to follow-up.

b evel of functioning assessed with the Global Assessment of Functioning Scale.

Cstatistically significant after Simes correction.
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Table 6. llIness severity, remission from ultrahigh risk (UHR) status and transition status at 1- and 2-year follow-up predicted by lack of social drive
(ie, amount of time spent alone, preference to be alone when in company and experienced pleasantness of being alone) and clinical outcome at baseline.?

Outcomes lness severity? RemissonfromUHR status  Transition status
1-year follow-up (N=47) 2-year follow-up (N=37) (N=54) (N=57)
b (CI) Pvaue b(Cl) Pvaue HR®(Cl) P HR (CI) P value
Predictor: Amount of time spent alone
Outcome at baseline 0.49 .002 0.23 .30 N/A N/A N/A N/A
(0.19t0 0.80) (-0.22t0 0.67)
Amount of timespent  —0.29 .66 -1.17 .20 391 .33 0.07 A3
alone (-1.59t0 1.02) (-3.00t0 0.66) (0.25 10 60.64) (0.00t0 2.07)
Predictor: Preferenceto be alone when in company
Outcome at baseline 0.48 .002 0.24 27 N/A N/A N/A N/A
(01810 0.78) (-0.20t0 0.68)
Preferenceto bealone 0.11 37 0.23 .24 0.97 .92 1.20 .56
(-0.14 10 0.36) (-0.17 0 0.63) (0.51to 1.84) (0.65t0 2.22)
Predictor: Pleasantness of being alone
Outcome at baseline 0.51 .002 0.32 A5 N/A N/A N/A N/A
(0.21t0 0.81) (-0.13t00.77)
Pleasantness of being  0.05 .68 0.19 .28 0.82 .54 1.39 .30
alone (-0.19t0 0.30) (-0.16 t0 0.54) (0.44 10 1.54) (0.75 10 2.56)

®Results adjusted for age, gender, ethnicity, center, and time to follow-up.
B Iness severity assessed with the Clinical Global Impression Scale.
°HR: hazard ratio.

dN/A: not applicable.

. o or, in other words, higher levels of anhedonia, were associated
Anhedonia and Clinical Outcomes with poorer functioning. However, we found no evidence that
Tables 7 and 8 show findings on clinical outcomes at 1- and  anhedoniapredicted functioning at 2-year follow-up. In addition,
2-year follow-up predicted by anhedonia. Anhedoniapredicted  anhedonia did not predict illness severity at 1- and 2-year
the GAF disability subscale at 1-year follow-up (b=5.61, 95%  follow-up. In exploratory analyses, we found no evidence that

Cl 1.08-10.15; P=.02 [datistically significant after Simes  anhedoniapredicted timeto remission or transition to psychosis.
correction]). Lower positive affect in moments of pleasant events
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Table 7. Level of functioning at 1- and 2-year follow-up predicted by Anhedonia, Social Anhedoniaand clinical outcome at baseline.?

Outcomes Level of functioning: symptomSb

1-year follow-up (N=48)

2-year follow-up (N=36)

Level of functioning: disability”

1-year follow-up (N=48) 2-year follow-up (N=36)

b (Cl) Pvalue b(Cl) Pvaue b(Cl) Pvaue b(Cl) P value
Predictor: anhedonia
Outcome at baseline 0.16 32 -0.02 .96 0.34 .048 0.56 .03
(-0.17 to 0.49) (-0.62t0 0.59) (0.00t0 0.68) (0.06 to 1.05)
Anhedonia events 3.73 .07 0.25 .93 5.61 02¢ -0.43 .89
(-0.32t0 7.78) (-5.371t05.88) (1.08t0 10.15) (-6.70t0 5.85)
Predictor: social anhedonia
Outcome at baseline 0.17 .28 0.01 97 0.33 .046 0.53 .04
(-0.15t0 0.49) (-0.59t0 0.61) (0.01to 0.66) (0.04t0 1.01)
Socia anhedonia 461 02° 2.29 44 6.36 006° 3.09 .35
0.74 10 8.48) (-3.65108.23) (1.97 t0 10.74) (-3.51t09.70)

8Results adjusted for age, gender, ethnicity, center and time to follow-up.

bLevel of functioning assessed with the Global Assessment of Functioning Scale.

Cstatistically significant after Simes correction.

Table 8. llIness severity, remission from ultrahigh risk (UHR) status and transition status at 1- and 2-year follow-up predicted by Anhedonia, Social

Anhedoniaand clinical outcome at baseline.?

Outcomes IlIness severityb RemissionfromUHR status  Transition status
1-year follow-up (N=47) 2-year follow-up (N=37) (N=54) (N=57)
b (CI) Pvalue b(Cl) Pvaue HR®(Cl) Pvaue HR(CI) P value

Predictor: anhedonia

Outcome at baseline 0.45 .004 0.19 42 N/AY N/A N/A N/A
(0.15t0 0.75) (-0.29t0 0.66)

Anhedonia -0.30 13 -0.30 34 2.02 13 0.66 44
(-0.69 to 0.09) (-0.911t00.32) (0.8210 4.96) (0.231t01.88)

Predictor: social anhedonia

Outcome at baseline 0.44 .004 0.14 52 N/A N/A N/A N/A
(0.15t00.73) (-0.30t0 0.59)

Socia anhedonia -0.38 0452 -0.57 .07 222 .10 0.69 45
(-0.74t0-0.01) (-1.181t0 0.05) (0.85t05.81) (0.26 t0 1.80)

®Results adjusted for age, gender, ethnicity, center and time to follow-up.
B111ness severity assessed with the Clinical Global Impression Scale.
°HR: hazard ratio.

dN/A: not applicable.

CStatistically significant after Simes correction.

Social Anhedonia and Clinical Outcomes

As displayed in Tables 7 and 8, reduced positive affect in
moments of pleasant company or, in other words, higher levels
of social anhedonia at baseline were associated with higher
levels of illness severity (b=-0.38; 95% Cl -0.74 to 0.01,
P=.045 [datigtically significant after Simes correction]) and
lower scores on both GAF subscales (symptoms: b=4.61; 95%
Cl 0.74 to 8.48; P=.02 [dtatisticaly significant after Simes
correction]; disability: b=6.36; 95% CI 1.97 to 10.74; P=.006

https://mental .jmir.org/2021/11/e30309/

[statistically significant after Simes correction]) at 1-year
follow-up. However, we found no evidencethat social anhedonia
predicted clinical outcomes at 2-year follow-up. In exploratory
analyses, we found no evidence that social anhedoniapredicted
time to remission or transition to psychosis.
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Discussion

Principal Findings

Using an experience sampling design, this study found no
evidencethat blunted affective experience predicted functioning
or illness severity at follow-up (H1). However, there was some
evidence that higher experienced pleasantness of being alone
was associated with poorer functioning at 2-year follow-up
(H2). In addition, our results tentatively suggest that higher
levels of anhedonia were associated with poorer functioning at
1-year follow-up (H3). Finally, we found robust evidence that
higher levels of social anhedonia were associated with higher
levels of illness severity and poorer functioning at 1-year
follow-up (H4). In our exploratory analysis, we found no
evidence that momentary manifestations of negative symptoms
in daily life predicted transition status. However, our results
tentatively suggest that blunted affective experience predicted
time to remission from UHR status.

Methodological Considerations

Our findings should be interpreted in light of several
methodological considerations. First, the sample sel ection should
be critically evaluated: ESM is aburdensome research method,
which may lead to selection bias, such that individuals with
more intense symptoms might be underrepresented in the
sample. However, compared with the no ESM sample of the
EU-GEI High Risk Study, the participants in this showed
comparable levels of illness severity and lower scores on the
GAF symptoms subscale at baseline. In addition, the sample
showed high comorbidity rates of nonpsychotic disorders, which
replicates findings from previous studies and systematic reviews
[53,54]. High rates of comorbidity, especially comorbid
depressive disorders, may have attenuated the observed effects.
However, when controlling for current depressive episodes or
comorbid disorders in our sensitivity analysis, we found a
similar pattern in terms of magnitude of associationsbut dightly
wider 95% Cls and some differencesin statistical significance.
In addition, it is important to consider the small-to-moderate
sample size and the small absolute number of 9 individuals
(11% of the sample) who transitioned to psychosis within the
follow-up period, athough thistransition rateisrather common
in the field [14,55]. Second, measuring socia isolation and
affect repeatedly over longer periods might provide a better
prediction of outcomes. However, given burden on participants,
this would require a less intense longitudinal data collection
method, asisthe casefor ESM. Third, it isimportant to consider
some limitations regarding data collection at follow-up:
Although this was planned for 1- and 2-year follow-up,
follow-up intervals varied in some individuals. Yet, analyses
were controlled for time to follow-up and sensitivity analyses
conducted with the subsampl e of individual s assessed +6 months
to the ideal follow-up time point showed a similar pattern of
findings though varying statistical significance due to reduced
sample size (Multimedia Appendix 7). Moreover, experience
sampling data was not collected at follow-up. Nonetheless,
using the Clinical Global Impression scale and the GAF scale,
we obtained ratings of several widely used outcome measures
at follow-up. In addition, the follow-up period of 2 years was,
arguably, rather short in this study. However, previous research

https://mental .jmir.org/2021/11/e30309/
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has demonstrated that the highest risk for transition in UHR
samplesisover thefirst 2 years after ascertainment [56]. Fourth,
one should consider some statistical issues: For anhedonia and
social anhedonia, we used fitted values of positive affect
predicted by event pleasantness or pleasantness of social contact,
to predict, in turn, clinical outcomes at follow-up. For blunted
affective experience and lack of socia drive, we aggregated
data on the person-level. Aggregation of momentary
manifestations of negative symptoms on the person-level led
to aloss of information in comparison with the beep-level, as
the variance of beepsis not reflected in the aggregated scores.
Nonethel ess, compared with a single questionnaire assessment,
the aggregated experience sampling measures used in this study
still provide higher levels of precision in measurement. The
number of statistical analyses performed may have resulted in
multipletesting problems. However, in order to control for type
| error, results were corrected using the Simes method [52] by
momentary manifestation of negative symptom and outcome
domain. In addition, time to follow-up was used as a crude
proxy to impute for timeto remission from UHR status (eg, for
participants who remitted at any time between baseline and
1-year follow-up, the date of the 1-year follow-up assessment
was used as proxy), which might lead to imprecision in these
exploratory survival analyses. Future research should attempt
to establish amore precise data collection for timeto remission.

Comparison With Previous Research

To our knowledge, this is the first study using an experience
sampling design to investigate the predictive vaue of
momentary manifestations of negative symptoms measured in
individuals UHR. In accordance with our hypotheses, wefound
evidence for moreintense momentary manifestations of negative
symptoms to be associated with poorer functioning and higher
illness severity at follow-up. In addition, we found evidence
that individuals with greater variability of positive affect (asa
measure of blunted affective experience), experienced a shorter
timeto remission from UHR status. Thisisin linewith findings
from previous studies using other operationalizations of negative
symptoms [2-5]. Given that ESM measures of momentary
manifestations of negative symptoms are intended to capture
subjective experience of social context, our findings primarily
pertain to the experiential level rather than to the level of
expression [27].

Our findings tentatively suggest that blunted affect, lack of
socia drive, and anhedonia are associated with some clinical
outcomes, but findings on socia anhedonia were most robust.
We may speculate that changes in affective response to social
contact (ie, social anhedonia) indaily life may be most relevant
in individuals at UHR, whereas other types of momentary
manifestations of negative symptoms (eg, lack of socia drive)
may be more relevant in later stages of psychosis. Social
anhedonia may contribute to a loss of reinforcement of social
contact, which might encourage aprogressive decrease of social
interaction and social functioning more downstream, closer to,
or directly at, onset of psychotic disorder [35,57-59].

The findings have important implications for clinicians and
researchers aiming to improve functional outcomes of
individuals at UHR. Recent meta-analyses found no evidence
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for psychosocial treatment to improve functioning inindividuals
at UHR [60], with poor functioning at baseline being, in turn,
apredictor for later psychopathology [61]. Taken together, this
may contribute to a vicious cycle of symptom burden and poor
functioning amplifying each other in this group at risk.
Therefore, new intervention approaches are urgently required
and the experience of momentary manifestations of negative

Paetzold et &

2 distinct dimensions of negative symptoms (ie, experience vs
expression), and therefore, relying on purely behavioral
indicatorsin ng negative symptoms may result inamore
limited understanding of internal, experiential aspects[27]. Both
interpretations highlight the potential of ESM as a diagnostic
tool over and above traditional clinical measures of symptoms
[62].

symptoms, especially social anhedonia, in daily life may be a
promising target. Possibly, improving social anhedonia may
diminish social isolation, and thereby improve outcomes.

Conclusions

We found evidence for momentary manifestations of negative
symptoms, especially social anhedonia, to predict clinical
outcomes at follow-up. These findings emphasize that the
assessment of momentary manifestations of negative symptoms
inindividualsat UHR isof considerable potential valuefor both
diagnostic assessment and early intervention. The assessment
of momentary manifestations of negative symptomsmay provide
a more comprehensive picture of patients symptoms in the
context of their daily life for clinicians and researchers and
contribute to a better understanding of individuals' subjective
experience. In addition, the experience of momentary
manifestations of negative symptoms, especially social
anhedonia, in daily life may be a promising target for
interventions aiming to improve clinical outcomesin the early
stages of psychosis.

In addition, we found only weak correlations between
momentary manifestations of negative symptoms and the BPRS
scores, highlighting the relevance of participants subjective
experience. These discrepancies may beinterpreted in different
ways. First, discrepancies may evolve due to varying modes of
assessment and, hence, precision of measurement. Gerritsen,
Bagby [37] clam that some negative symptoms may be
associated with no or very limited subjective distress and, hence,
difficult to measure via self-report. However, one may argue
that aggregating multiple momentary measurements across
several days may provide a more precise measure of affective
and motivational processes than cross-sectiona clinical
interviews [27]. Second, the discrepancies may, in fact, reflect
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