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Abstract
Negative symptoms are core features of schizophrenia-spectrum disorders that are frequently observed across all phases of 
illness. By their nature, COVID-19 social isolation, physical distancing, and health precautions induce behavioural aspects 
of negative symptoms. However, it is unclear whether these prevention measures also lead to increases in experiential nega-
tive symptoms, whether such effects are equivalent across individual negative symptom domains, and if exacerbations occur 
equivalently across phases of illness. The current study compared negative symptom severity scores obtained during the 
pandemic to pre-pandemic assessments in two samples: (1) outpatients with chronic schizophrenia (SZ: n = 32) and matched 
healthy controls (CN: n = 31) and (2) individuals at clinical high risk for psychosis (CHR: n = 25) and matched CN (n = 30). 
Pre-pandemic ratings of negative symptoms were clinically elevated in SZ and CHR groups, which did not differ from each 
other in severity. In SZ, ratings obtained during the pandemic were significantly higher than pre-pandemic ratings for all 5 
domains (alogia, blunted affect, anhedonia, avolition, and asociality) and item-level analyses indicated that exacerbations 
occurred on both experiential and behavioral symptoms of anhedonia, avolition, and asociality. In contrast, CHR only exhib-
ited increases in anhedonia and avolition items during the pandemic compared to pre-ratings. Findings suggest that negative 
symptoms should be a critical treatment target during and after the pandemic in the schizophrenia spectrum given that they 
are worsening and critically related to risk for conversion, functional outcome, and recovery.
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Introduction

COVID-19, an infectious disease caused by acute respiratory 
syndrome coronavirus2, purportedly originated in Wuhan, 
China in December, 2019. By March, 2020 it had emerged 
as a global pandemic. As of December, 2020, COVID-19 has 
resulted in over 73 million infections and 1.6 million deaths 
worldwide (google.com 12/15/20). Although the COVID-
19 pandemic has had an unprecedented toll on human life 
and the economy, it is predicted to also have a profound 
long-term effect on global mental health [15, 27, 31, 46, 
56]. Preliminary evidence has supported these expectations, 
indicating increased rates of PTSD, depression, and anxiety 

in the frontline healthcare workers and COVID-19 survivors 
[5, 13, 37, 41, 55, 67, 72].

Effects of COVID-19 on those with pre-existing mental 
illnesses have yet to receive substantial empirical attention. 
However, a mental health crisis has been predicted in the 
aftermath of the pandemic [15, 27, 56]. This may be particu-
larly true of psychotic disorders, which are generally consid-
ered the most serious form of mental illness and associated 
with high disability weights [9]. Clinical case reports and 
commentaries have posited that the COVID-19 pandemic 
will lead to widespread reductions in service utilization 
and subsequent increases in acute symptom exacerbations 
in those who had already been diagnosed with a psychotic 
disorder prior to the pandemic [35, 40, 44]. There is also 
fear that reduced access to healthcare, social isolation, and 
reduced physical activity may lead those at clinical high risk 
(CHR) for developing psychosis to transition to illness onset 
[6, 14, 17]. Although clinical reports are alarming, empiri-
cal evidence for the detrimental effects of the COVID-19 
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pandemic on schizophrenia-spectrum symptoms in SZ and 
CHR populations has yet to be demonstrated relative to pre-
pandemic data. Such investigations are warranted given that 
data collected during the pandemic indicates higher rates of 
attenuated psychosis in the general population compared to 
what would be expected [15, 39, 71].

The current study provides an initial report of findings 
from the University of Georgia PACE Study (Psychosis 
Assessment of COVID-19 Effects), an online investigation 
designed to evaluate COVID-19-related changes in symp-
tom severity and their moderators in those with chronic 
schizophrenia (SZ) and individuals at clinical high risk for 
psychosis (CHR). This manuscript focuses on the effects 
of the COVID-19 pandemic on negative symptoms specifi-
cally (i.e., reductions in normative emotion, motivation, and 
behavior). Negative symptoms are core features of schiz-
ophrenia-spectrum disorders that are frequently observed 
across all phases of illness [8, 59]. The effect of the COVID-
19 pandemic on negative symptoms is presently unclear. 
Therefore, it is vital to determine whether these symptoms 
have been exacerbated compared to pre-pandemic times, 
because they are so critically linked to poor community-
based functioning, reduced rates of recovery, low psycholog-
ical well-being, and illness liability [19, 49, 60, 61,62, 64].

To flatten the curve, reduce burden on the healthcare sys-
tem, and decrease the number of new infections and deaths, 
societies throughout the world have implemented shelter-in-
place orders, quarantine, self-isolation, and physical/social 
distancing policies [18, 30, 36, 38, 45, 50, 54, 68]. By their 
very nature, these prevention measures induce behavioral 
aspects of negative symptoms. For example, they decrease 
the frequency of in-person social interactions (asociality), 
hinder the pursuit of pleasurable recreational activities 
(anhedonia), and limit engagement in typical goal-directed 
activities (avolition). Given that cognitive behavior therapy 
interventions are thought to achieve their (modest) beneficial 
effects on experiential components of negative symptoms 
by first enhancing behavioral activation [10, 23, 24, 25, 26, 
34, 52], it stands to reason that a widespread manipulation 
such as the pandemic that severely limits behavioral initia-
tion might induce or exacerbate experiential negative symp-
toms. However, it is unclear whether such pandemic-driven 
effects might be expected to only occur in those with the 
most severe negative symptom profiles (i.e., chronic SZ), 
those with attenuated symptoms (i.e., CHR), or the popula-
tion more generally (i.e., CN).

In the current study, clinical ratings on the Brief Nega-
tive Symptom Scale (BNSS: [32] collected during the 
pandemic were compared with pre-pandemic ratings in 
outpatients with chronic schizophrenia or schizoaffective 
disorder (SZ), individuals at clinical high risk for psycho-
sis (CHR) (i.e., those meeting criteria for a prodromal syn-
drome), and matched healthy controls (CN). The following 

hypotheses were evaluated: (1) in pre-pandemic clinical 
ratings, SZ would have greater severity than CHR on all 
5 BNSS domains, (2) both SZ and CHR groups would 
evidence increases in clinically rated negative symptoms 
during the pandemic compared to their pre-pandemic 
ratings,however, the magnitude of symptom exacerbation 
was predicted to be greater in SZ than CHR, reflecting ill-
ness stage effects,and (3) in both SZ and CHR, item level 
analyses would reveal that COVID-19-related symptom 
exacerbations occurred for both behavioral (i.e., frequency 
of social activity, motivated behavior, and pleasurable activ-
ity) and experiential (i.e., extent to which social interaction 
is desired, how motivated they are to engage in goal-directed 
activity, intensity of pleasure experienced) aspects of nega-
tive symptoms, suggesting that pandemic effects were not 
simply tautological environmentally induced behavioral 
reductions due to sheltering in place; 4) for ratings made 
during the pandemic, it was predicted that SZ and CHR 
would evidence higher scores than CN on all 5 negative 
symptom domains.

Method

Participants

Data were collected from two samples. Sample 1 consisted 
of outpatients with SZ and matched community CN, whereas 
sample 2 consisted of CHR and matched community CN.

Sample 1

Participants included 32 outpatients meeting DSM5 criteria 
for schizophrenia or schizoaffective disorder (SZ) and 31 
healthy controls (CN). Participants with SZ were originally 
recruited for studies investigating mechanisms of negative 
symptoms that occurred prior to the COVID-19 pandemic 
[3, 11, 12, 51]. Original recruitment occurred at outpatient 
mental health clinics in northeast Georgia, USA and online 
or printed advertisements. Patients were evaluated during 
periods of clinical stability as indicated by no self-reported 
change in medication type of dose within the past 4 weeks. 
Diagnosis was established via the SCID-5 [20]. SZ were 
generally in the chronic phase of illness, had experienced 
multiple episodes, and were experiencing mild-to-moderate 
symptoms.

Healthy control participants (CN) were recruited through 
printed and online advertisements. CN completed a diagnos-
tic interview, including the SCID-5 [20] and SCID-5-PD 
[21], and did not meet criteria for any current psychiatric 
disorder or schizophrenia-spectrum personality disorder. CN 
also had no family history of psychosis and did not meet 
lifetime criteria for psychotic disorders.
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No participants met criteria for substance use disorders 
(other than tobacco) and all denied lifetime history of neuro-
logical disorders associated with cognitive impairment (e.g., 
traumatic brain injury, epilepsy).

Individuals with SZ and CN did not significantly differ in 
age, parental education, sex, or ethnicity; however, SZ had 
lower personal education than CN (see Table 1).

Sample 2

Participants included 25 CHR participants and 30 healthy 
controls (CN) who were originally recruited for stud-
ies examining reward processing mechanisms underlying 
negative symptoms and psychosis risk [3, 4, 11]. CHR par-
ticipants were recruited from the Georgia Psychiatric Risk 
Evaluation Program (G-PREP), which receives referrals 
from local clinicians to perform diagnostic assessment and 
monitoring evaluations for youth displaying psychotic expe-
riences. CHR participants were also recruited via online and 
printed advertisements. CHR participants were included if 
they met criteria for a prodromal syndrome on the Structured 

Interview for Prodromal Syndromes [42]. All CHR partici-
pants met SIPS criteria for Attenuated Positive Symptoms 
(i.e., SIPS score of at least 3–5 on at least one positive 
symptom item, with a frequency of occurring at least once 
per week,13 progression, 11 persistence, 1 partial remis-
sion. CHR participants did not meet lifetime criteria for a 
DSM5 psychotic disorder as determined via the SCID and 
two participants in the CHR sample had been prescribed an 
antipsychotic. No CHR met current criteria for a substance 
use disorder.

CN recruitment and inclusion/exclusion were identical 
to sample 1. CHR did not significantly differ from their 
matched CN group on age, sex, race, or parental education; 
however, CHR had lower personal education than CN.

Procedures

During studies where initial recruitment occurred, SZ, CHR, 
and CN participants had all consented to be recontacted for 
future studies. Recontact was done via email, text message, 
or phone call to determine interest in participating in an 

Table 1  Demographic Characteristics for Study 1 and Study 2

Study 1 SZ (n = 32)
M (SD)

CN (n = 31)
M (SD)

Test statistic (Chi Sq/F) p value

Age 40.13 (13.25) 41.32 (9.43) 0.17 0.68
Personal education 14.84 (2.26) 16.52 (2.59) 7.46 0.01
Parental Education 14.86 (2.67) 14.78 (2.75) 0.01 0.92
% Female 75% 83.9% 0.76 0.38
Race 2.94 0.57
 % White 65.6% 54.8%
 % Black 15.6% 19.4%
 % Hispanic 12.5% 16.1%
 %Asian 0% 6.5%

% Other 6.3% 3.2%
Days after shelter in place order 129.06 (22.97) 122.3 (13.73) 1.98 0.16
Reported days sheltering in place 145.17 (31.97) 136.9 (16.48) 1.54 0.22

Study 2 CHR (n = 25)
M (SD)

CN (n = 30)
M (SD)

Test statistic (Chi Sq/F) p value

Age 22.6 (3.42) 23.0 (2.44) 0.26 0.62
Personal education 14.92 (1.61) 15.83 (1.62) 4.37 0.04
Parental Education 15.88 (2.01) 15.62 (1.89) 0.22 0.64
% Female 84% 73.3% 0.91 0.34
Race 2.97 0.56
 % White 72% 73.3%
 % Black 8% 6.7%
 % Hispanic 8% 6.7%
 %Asian 8% 13.3%
 % Other 0% 4%

Days after shelter in place order 124.16 (19.69) 120.67 (15.26) 0.55 0.46
Reported days sheltering in place 139.43 (22.86) 141.27 (17.58) 0.11 0.74
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online study. Of those recontacted, 58.2% of SZ, 62.5% 
of CHR, and 70.1% of CN who were invited consented to 
complete the study (i.e., for total n’s of SZ = 32, CN = 31; 
CHR = 25, CN = 30).

Participation occurred between July 9, 2020 and October 
5, 2020. For historical context, the state of Georgia ordered 
shelter-in-place on April 3, 2020 to combat the COVID-
19 pandemic. The shelter-in-place order was lifted on April 
30, 2020. At the time of study completion, the COVID-19 
pandemic state of emergency was still in effect. COVID 
precautions (e.g., restrictions on certain businesses being 
open, mask wearing etc.) were widely in place throughout 
the period during which the online study was completed.

All participants completed an online consent for a pro-
tocol approved by the University of Georgia Institutional 
Review Board. After consenting, participants were auto-
matically directed to complete a series of questionnaires 
administered over Qualtrics that took approximately 1 h. 
Subsequently, participants were scheduled to complete an 
online clinical interview via Zoom, which lasted approxi-
mately 10–20 min during which the semi-structured inter-
view for the Brief Negative Symptom Scale (BNSS) [32, 61, 
61] was completed. Interviews were completed by graduate 
students or laboratory staff trained to reliability standards 
(alpha > 0.80) using gold standard training videos devel-
oped by the authors of the BNSS. Participants received a 
$40 check payment for participating.

Online questionnaires covered a range of content: demo-
graphics, COVID-19 health and safety behaviors, environ-
mental factors, positive symptoms, general symptoms (e.g., 
anxiety, depression, and sleep), internet/social media use, 
and protective factors. Only the negative symptom data are 
the focus of this report.

Original pre-pandemic interviews took place in-person. 
The mean interval between pre-pandemic and during pan-
demic interviews was 389.86 days (SD = 223.80 days) for 
CHR and 698.55 days (SD = 191.80 days) for SZ. CN par-
ticipants were not rated pre-pandemic.

All procedures were approved by the University of Geor-
gia Institutional Review Board and the study was performed 
in accordance with the ethical standards laid down in the 
1964 Declaration of Helsinki and its later amendments.

Measures

Brief negative symptom scale (BNSS)

The BNSS is a 13-item clinical rating scale [32]. It is rated 
after a 10–15 min semi-structured interview with suggested 
probes. The BNSS was developed following the 2005 NIMH 
Consensus Development Conference in response to the 
NIMH MATRICS initiative [33]. The 13 items cover the 5 
consensus domains identified in the consensus conference. 

The anhedonia items distinguish between frequency and 
intensity of past week pleasure, as well as intensity of future 
pleasure expected in relation to social, physical, recreational, 
and work/school domains. Avolition and asociality domains 
each have separate items for internal experience (i.e., want-
ing/desire for engaging in goal-directed activities or social 
interactions) and behavior (i.e., engaging in goal-directed or 
social activity). Blunted affect is assessed in relation to facial 
affect, vocal affect, and expressive body gestures. Alogia is 
evaluated in relation to quantity of speech and spontane-
ous elaboration. The BNSS also rates a 6th domain, lack of 
normal distress (i.e., reductions in intensity and frequency 
of negative emotional experience). Psychometric properties 
of the BNSS have previously been established in SZ, CHR, 
and CN populations, demonstrating good inter-rater agree-
ment, internal consistency, test–retest reliability, convergent 
validity, and discriminant validity [58, 61, 65]. Confirma-
tory factor analyses and network analysis indicate that the 
BNSS yields both a 5-factor (anhedonia, avolition, asoci-
ality, blunted affect, alogia and hierarchical structure (i.e., 
two second-order high-level factors consisting of diminished 
expression [EXP] and motivation and pleasure [MAP], as 
well as 5 first-order lower level factors consisting of the 5 
consensus domains: anhedonia, avolition, asociality, blunted 
affect, and alogia in both SZ and CHR [63], [2], [8]. As such, 
analyses focused on both the 5 domains and 2 dimensions.

Data analysis

Hypothesis 1 BNSS data were first analyzed for pre-pan-
demic differences using a 2 Group (CHR, SZ) × 5 Domain 
(anhedonia, avolition, asociality, blunted affect, alogia) 
mixed-models ANOVA. The analysis was also repeated 
using the 2 dimensions (MAP, EXP) as the within-subjects 
variable.

Hypothesis 2 Separate 2 Time × 5 Domain mixed models 
ANOVAs were conducted for each study to examine domain 
exacerbations in SZ and CHR groups throughout the pan-
demic. The analysis was also repeated using the 2 dimen-
sions (MAP, EXP) as the within-subjects variable. Sig-
nificant interactions were followed up within group paired 
samples t tests comparing domains/dimensions across time 
intervals.

To evaluate differences in the magnitude of pandemic-
related changes between SZ and CHR groups, during pre-
pandemic difference scores were calculated for all 5 BNSS 
domains and the 2 dimensions. Difference scores were 
entered into separate one-way ANOVAs calculated for each 
domain.

Hypothesis 3 Similar models were run to evaluate item-
level hypotheses using a 2 time × 13 item mixed models 
ANOVA. Significant interactions were followed up by post 
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hoc one-way ANOVAs within each time interval, as well as 
within group paired samples t tests comparing items across 
time intervals.

Hypothesis 4 Using during pandemic scores, separate 2 
group × 5 domain (and 2 dimension) mixed models ANO-
VAs were calculated for each study to determine if clinical 
groups displayed greater negative symptoms than CN. Sig-
nificant interactions were followed up by post hoc one-way 
ANOVAs within each time interval.

Results

Preliminary analyses

Self-reported medication and treatment data pre- and during 
pandemic are reported for CHR and SZ groups in Table 2.

Hypothesis 1‑Pre‑Pandemic

The 2 group × 5 domain mixed models ANOVA indicated a 
nonsignificant interaction (F[1,54] = 3.78, p = 0.057), non-
significant effect of group (F[1,54] = 0.58, p = 0.45), and 
significant effect of domain (F[1,54] = 16.70, p < 0.001).

Similar results emerged using the 2 broader MAP 
and EXP dimensions: with a nonsignificant interaction 
(F[4,54] = 1.25, p = 0.29), nonsignificant effect of group 
(F[1,54] = 0.58, p = 0.45), and significant effect of domain 
(F[4,54] = 16.71, p < 0.001).

SZ and CHR did not differ in severity of BNSS ratings 
pre-pandemic. Across domains, scores tended to be low-
est for alogia and highest for avolition and anhedonia. 
Across dimensions, scores were higher for MAP than EXP 
(Table 3).

Hypothesis 2‑pre‑pandemic to pandemic changes

Sample 1 (SZ) The 2 time × 5 domain repeated meas-
ures ANOVA revealed a nonsignificant interaction 
(F[4,29] = 2.05, p = 0.09), significant effect of domain 
(F[4,29] = 9.92, p < 0.001), and significant effect of time 
(F[1,29] = 15.89, p < 0.001). Post hoc within-group paired-
samples t tests indicated that SZ had significantly higher 
BNSS domain scores during the pandemic compared to 
pre-pandemic for all domains (t ≥ 2.52, p ≤ 0.017), except 
blunted affect (Similar results emerged for the 2 dimen-
sions: nonsignificant interaction (F[4,29] = 0.01, p = 0.90), 
significant effect of Dimension (F[4,29] = 4.28, p < 0.05), 
and significant effect of Time (F[1,29] = 12.62, p < 0.001). 
Within-group paired samples t tests indicated that SZ had 
significantly higher MAP (t = 3.52, p < 0.001) and EXP 
(t = 2.93, p < 0.01) scores during the pandemic compared to 
pre-pandemic. Thus, negative symptoms worsened during 
the pandemic in SZ.

t = 1.72, p = 0.096).
Sample 2 (CHR) The 2 Time × 5 Domain mixed-

models ANOVA revealed a nonsignificant interaction 
(F[4,22] = 0.17, p = 0.95), significant effect of Domain 
(F[4,22] = 14.36, p < 0.001), and nonsignificant effect of 
Time (F[1,22] = 1.70, p = 0.21).

Similarly, the dimensional analyses indicated a nonsig-
nificant interaction (F[1,22] = 0.25, p = 0.63), significant 
effect of Dimension (F[1,22] = 23.50, p < 0.001), and non-
significant effect of Time (F[1,22] = 0.47, p < 0.50). Thus, 
negative symptoms did not globally worsen during the pan-
demic in CHR.

Table 2  Medication and 
Treatment Data Pre and During-
Pandemic

SZ schizophrenia, CHR clinical high-risk for psychosis

SZ CHR X2, p value

% Taking medications for any psychiatric conditions
 Pre-pandemic 93% 52% 13.2, p < 0.001
 During pandemic 90% 60% 6.8, p = 0.01

% Reporting they missed taking medications for any reason
 Pre-pandemic 21% 8% 2.03, p = 0.27
 During pandemic 24% 24% 0.00, p = 1.0

% Missing scheduled appointments with healthcare providers
 Pre-pandemic 17% 8% 1.3, p = 0.44
 During PANDEMIC 37% 28% .47, p = 0.57

% With access to remote healthcare (e.g., teletherapy/video therapy)
 Pre-pandemic 23% 4% 5.65, p = 0.03
 During pandemic 83% 44% 9.3, p = 0.004
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Hypothesis 3‑item‑level effects

Item-level analyses were conducted to evaluate hypothesized 
differences in effects for experiential versus behavioral com-
ponents of negative symptoms.

 Sample 1 (SZ) The 2 Time × 12 Item-level mixed 
models ANOVA indicated a nonsignificant interaction 
(F[11,22] = 1.23, p < 0.27), significant main effect of Item 
(F[11,21] = 4.07, p < 0.001), and significant main effect of 
Time (F[1,22] = 13.08, p < 0.01). Post hoc within group 
paired samples t tests indicated significantly higher scores 
during the pandemic compared to pre for items: one (inten-
sity of pleasure during activities), two (Frequency of pleas-
urable activities), three (intensity of expected pleasure from 
future activities), five (asociality behavior), seven (avolition 
behavior), eight (avolition internal experience), ten (vocal 
expression), twelve (quantity of speech), and thirteen (spon-
taneous elaboration) (p < 0.05 for all). Effects were non-
significant for items: six (asociality internal experience, 
p = 0.058), nine (Facial expression, p = 0.29), and eleven 
(expressive gestures, p = 0.065).

Sample 2 (CHR)   The 2 Time × 12 Item-level mixed 
models ANOVA indicated a significant interaction 
(F[11,20] = 3.06, p < 0.001), significant main effect of 
Item (F[11,20] = 9.65, p < 0.001), and nonsignificant main 
effect of Time (F[1,20] = 1.50, p = 0.24). Post hoc within 
group paired samples t tests indicated significantly higher 
scores during the pandemic compared to pre for items: one 
(intensity of pleasure during activities, p = 0.013), two (Fre-
quency of pleasurable activities, p = 0.021), three (intensity 
of expected pleasure from future activities, p = 0.029), and 
five (asociality behavior, p = 0.02). Effects were nonsignifi-
cant for items: six (asociality internal experience, p = 0.85), 
seven (avolition behavior, p = 0.11), eight (avolition inter-
nal experience, p = 1.00), nine (Facial expression, p = 0.51), 
ten (vocal expression, p = 0.78), eleven (expressive gestures, 

p = 0.40), twelve (quantity of speech, p = 0.26), and thirteen 
(spontaneous elaboration, p = 0.14). Thus, CHR experienced 
increases in all 3 anhedonia items and the asociality behavior 
item during the pandemic.

Hypothesis 4‑pandemic group differences

Sample 1 (SZ) The 2 Group × 5 BNSS domain mixed 
models ANOVA revealed a nonsignificant interaction 
(F[4,57] = 2.07, p = 0.085), significant main effect of Group 
(F[1,57] = 16.80, p < 0.001), and main effect of Domain 
(F[4,57] = 7.08, p < 0.001). Post hoc one-way ANOVAs 
indicated that SZ had significantly higher ratings than CN 
for all 5 domains: anhedonia (F = 10.17, p = 0.002), asoci-
ality (F = 6.11, p = 0.016), avolition (F = 19.15, p < 0.001), 
blunted affect (F = 14.78, p < 0.001), and alogia (F = 4.73, 
p = 0.034).

The 2 Group × 2 Dimension mixed models ANOVA indi-
cated a nonsignificant interaction (F[1,58] = 0.45, p = 0.51), 
significant main effect of Group (F[1,58] = 10.70, p = 0.002), 
and main effect of Dimension (F[1,58] = 2.78, p = 0.10). One 
way ANOVA indicated that SZ had significantly higher 
scores than CN on MAP (F[1,58] = 13.29, p < 0.001) and 
EXP (F[1,58] = 6.37, p = 0.014) during the pandemic.

Sample 2 (CHR) The 2 Group × 5 BNSS domain 
mixed models ANOVA revealed a significant interac-
tion (F[4,52] = 3.25, p < 0.013), main effect of Group 
(F[1,52] = 4.70, p = 0.035), and main effect of Domain 
(F[4,52] = 9.88, p < 0.001). Post hoc one-way ANOVAs 
indicated that CHR had significantly higher ratings than CN 
for anhedonia (F = 6.85, p = 0.012) and avolition (F = 5.63, 
p = 0.021), but not asociality (F = 2.96, p = 0.091), blunted 
affect (F = 1.0, p = 0.32), or alogia (F = 0.01, p = 0.91).

The 2 Group × 2 Dimension mixed models ANOVA indi-
cated a significant interaction (F[1,52] = 4.61, p = 0.037), 

Table 3  Brief Negative 
Symptom Scale (BNSS) scores 
in clinical and control groups 
pre- and during-pandemic

All values are mean with SD in parentheses
BNSS Brief Negative Symptom Scale, CHR clinical high-risk, CN control, SZ schizophrenia, MAP motiva-
tion and pleasure, EXP diminished expression, Pre pre-pandemic, During during pandemic, Note CN were 
only evaluated during the pandemic in both studies

Study 1 Study 2

SZ CN CHR CN

Pre During During Pre During During

MAP 1.23 (1.17) 2.11 (1.54) 0.86 (1.01) 1.28 (0.54) 1.44 (1.05) 0.75 (0.86)
EXP 0.82 (1.08) 1.57 (1.41) 0.64 (1.44) 0.47 (0.79) 0.6 (0.91) 0.47 (0.72)
 Anhedonia 1.23 (1.51) 2.12 (1.72) 0.91 (1.16) 1.43 (0.9) 1.48 (1.29) 0.74 (0.91)
 Asociality 1.02 (1.29) 1.72 (1.56) 0.87 (1.05) 1.02 (0.9) 1.17 (1.04) 0.72 (0.79)
 Avolition 1.45 (1.28) 2.5 (1.8) 0.78 (1.18) 1.31 (0.97) 1.67 (1.26) 0.79 (1.35)
 Blunted affect 1.19 (1.44) 1.67 (1.31) 0.49 (1.01) 0.65 (1.08) 0.71 (1.12) 0.47 (0.75)
 Alogia 0.27 (0.81) 1.47 (1.68) 0.58 (1.46) 0.19 (0.43) 0.45 (0.86) 0.5 (0.81)
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trend toward a main effect of Group (F[1,52] = 3.45, 
p = 0.069), and significant main effect of Dimension 
(F[1,52] = 18.12, p < 0.001). One way ANOVA indicated 
that SZ had significantly higher scores than CN on MAP 
(F[1,52] = 6.55, p < 0.013), but groups did not differ on EXP 
(F[1,52] = 0.40, p = 0.53).

Discussion

Results supported hypotheses in the SZ group, which exhib-
ited global exacerbations in negative symptoms during the 
COVID-19 pandemic. Symptom worsening was true of both 
the EXP and MAP dimensions. A more fine-grained analysis 
of the 5 domains indicated that increases were present in 
4/5 domains, including anhedonia, avolition, asociality, and 
alogia. Increases in blunted affect were more marginal and 
at a trend level. Item-level analyses confirmed that symp-
tom exacerbations were not simply tautological and a reflec-
tion of behavioral restrictions imposed by COVID safety 
precautions.

A different pattern emerged in the CHR group which 
did not evidence global increases in the 2 dimensions or 5 
domains. Item-level analyses indicated that CHR did indeed 
exhibit increased severity on all 3 anhedonia items and the 
asociality behavior item; however, differences across time 
were nonsignificant for other items. Notably, CHR evidenced 
greater global negative symptom severity than CN during 
the pandemic; however, not all dimensions and domains 
were significantly higher in CHR. The MAP dimension was 
significantly higher in CHR than CN, but groups did not dif-
fer on EXP. Domain level analyses clarified that CHR were 
significantly higher than CN on anhedonia and avolition, but 
not asociality, blunted affect, or alogia. To our knowledge, 
comparisons between CHR and demographically matched 
CN have not been reported in prior studies. However, this 
pattern of results differs from the SZ sample, which was 
rated higher than CN for both dimensions and all 5 domains 
during the pandemic.

The different patterns of results observed between the two 
clinical samples raises an important question: why did SZ 
display global increases in negative symptoms during the 
COVID-19 pandemic but CHR did not? The two groups did 
not differ in negative symptom severity pre-pandemic mak-
ing a greater pre-existing degree of psychopathology in SZ 
an unlikely explanation. Differences in medication and treat-
ment regimen also seem an unlikely explanation. If these 
factors were accounting for the effect, one would expect the 
CHR group to receive more medication and treatment than 
SZ. However, the opposite was true. In addition, the CHR 
group was more likely to stop taking medications during the 
pandemic, whereas this did not occur as frequently in SZ.

Several other explanations may be plausible. First, 
although the magnitude of severity does not differ between 
SZ and CHR pre-pandemic, chronicity undoubtedly does. 
Although we do not have longitudinal data from illness onset 
to confirm this speculation, it is reasonable to assume that 
our SZ sample would have manifested negative symptoms 
for 1–2 decades on average based on the mean group age, 
whereas these symptoms would likely have emerged much 
more recently in CHR. Greater chronicity may lead negative 
symptoms to be more entrenched in SZ and, therefore, more 
likely to increase following extreme behavioral reduction, 
such as what is occurring during the pandemic.

Second, age and greater chronicity likely contribute to 
very different environmental influences on negative symp-
toms in SZ and CHR. There is evidence that certain envi-
ronmental deprivation factors are associated with negative 
symptoms in SZ, including under-stimulating environments, 
smaller social networks, aberrant family social dynamics 
(e.g., cohesion, positive emotion expression), greater local 
income inequality, lower socio-economic status, and receiv-
ing minimal care and attention in group homes [73, 7, 28, 
47, 48, 53, 69, 70]. It is possible that these environmental 
factors are less impoverished in CHR and, therefore, less 
impactful on negative symptoms during the pandemic. Per-
haps CHR demonstrate less robust negative symptom exac-
erbations during the pandemic, because their environmental 
microsystems are more intact (i.e., greater connectedness 
with family, friends, school, work) or they are better able 
to navigate electronic communications to maintain social 
ties (e.g., social media, text, video calls), leading to greater 
buffering against symptom exacerbation.

Third, another explanation is that the factors driving 
negative symptoms differ substantially between CHR and 
SZ samples, even if pre-pandemic scores do not differ. It 
is possible for two participants to receive the same score 
on a negative symptom rating scale, such as the BNSS, for 
very different reasons. For some participants, higher scores 
can reflect primary manifestations of the illness (i.e., nega-
tive symptoms are idiopathic and assumed to be driven by 
mechanisms inherent to apathy). However, for other par-
ticipants, the same score may be achieved due to secondary 
sources of negative symptoms, such as depression, anxiety, 
hallucinations, or delusions. It is unclear whether SZ and 
CHR populations differ in the relative proportion of nega-
tive symptom cases that are due to primary or secondary 
sources. However, it stands to reason that CHR may be more 
likely to have a greater preponderance of secondary negative 
symptoms than SZ due to the higher rates of depression and 
anxiety [1]. Perhaps the COVID-19 pandemic is having a 
greater impact on primary negative symptom profiles that 
tend to be persistent, trait-like features of the illness.

Fourth, it is unclear whether psychological and neuro-
biological mechanisms underlying negative symptoms differ 
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between SZ and CHR populations. Psychological (e.g., 
defeatist performance beliefs, low pleasure beliefs) and 
neurobiological (e.g., cortico-striatal dysfunction, reward 
processing abnormalities, inflammation) mechanisms under-
lying negative symptoms are becoming increasingly well-
understood in SZ [20, 22, 26, 59]. However, it is unclear 
whether these mechanisms also contribute to negative symp-
toms in CHR. Preliminary evidence has implicated defeatist 
performance beliefs [11], reward processing impairments 
[3, 4, 43, 63], and inflammatory abnormalities [16] in CHR, 
however, it is unclear whether those abnormalities are more 
pronounced in CHR converters than non-converters or those 
with persistent negative symptom profiles. Preliminary evi-
dence does suggest some important differences between SZ 
and CHR, such as the presence of true hedonic deficits in 
CHR that are not present in SZ [63]. It is possible that dif-
ferent mechanisms are contributing to negative symptoms in 
CHR than SZ that are driven by differences in the proportion 
of secondary negative symptoms.

Certain limitations should be considered. First, BNSS 
ratings were conducted in person pre-pandemic and over 
video calls during the pandemic. It is unclear whether or 
how the difference in rating platform may have influenced 
results. We suspect that the experience of completing an 
interview remotely over the internet may be more cogni-
tively taxing than in-person interviews. Online, individu-
als seem more likely to monitor their own expressions in 
their video window and experience fatigue more rapidly, 
perhaps due to greater demands on cognitive control and 
shifting attention between their own video window and the 
interviewer’s. It has been demonstrated that taxing work-
ing memory resources can exacerbate blunted facial affect, 
vocal affect, and alogia in SZ. Although blunted affect was 
the domain that increased the least during the pandemic in 
our SZ sample, the impact of the video platform exacerbat-
ing expressive negative symptoms during pandemic ratings 
cannot be dismissed. Second, conducting a remote study 
during the pandemic proved challenging in several ways. 
Not all participants who were invited to participate elected 
to do so and the sample tended to have more females and 
higher functioning participants than what would be typi-
cal for a study conducted in-person in our lab. Findings 
may, therefore, not generalize to all individuals with the 
conditions studied. Third, due to the online nature of the 
study, we were unable to explore potential neurobiological 
mechanisms contributing to negative symptom changes 
during the pandemic. Fourth, healthy CN did not receive 
BNSS ratings pre-pandemic. Although not interviewing 
CN is a common practice in the field, because they rarely 

exhibit negative symptoms, this prevented comparisons 
to pre-pandemic status. Finally, ratings were taken at but 
one point, approximately 3–6 months after the COVID-19 
pandemic began. It is unclear whether the negative symp-
tom exacerbations we observed here would have been 
greater or lesser than those at other timepoints during the 
pandemic. However, we do plan to follow-up these par-
ticipants longitudinally to see if symptom exacerbations 
have remitted after the COVID-19 pandemic has subsided.

Despite these limitations, several conclusions can be 
drawn. Negative symptoms are increasing during the 
pandemic in SZ, with increases observed globally across 
dimensions and domains. Negative symptom exacerbations 
have been less pronounced in CHR, who demonstrated 
primary increases in the domains of anhedonia and avoli-
tion. Factors underlying these pandemic-related symptom 
exacerbations warrant further study. The COVID19 pan-
demic provides a unique opportunity to observe the effects 
of widespread environmental deprivation on symptoms. 
Although restrictions to social microsystem environments 
would be largely unheard of for the general population 
during normal times, the sudden environmental change 
has elements in common with the emergence of psycho-
sis, providing insight into how impoverished environments 
lead to exacerbations in negative symptoms throughout 
the global population. These effects appear profound and 
highlight the need to assess environmental contributions 
to negative symptoms during normal times (Strauss, in 
press). If present, they could be targeted using systems-
level therapies, such as multi-systemic treatment [29]. 
Finally, given how long the pandemic has persisted, many 
research labs, pharmaceutical companies, and clinicians 
are forced with deciding how to assess symptoms using 
alternative means. These findings suggest that negative 
symptom ratings can be validly conducted remotely using 
video-based interviews during the pandemic.
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