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Abstract

The COVID-19 pandemic has been shown to increase psychological burden and requires
efficient coping strategies to maintain mental health. In particular, it remains unclear which
pandemic-related stress response pattern occurs in pre-existing posttraumatic stress
disorder (PTSD) during the pandemic — at the same time these patients potentially exhibit
dysfunctional coping of artificially generated psychosocial stressors. To analyze this so far
widely unconsidered pandemic-related stress response in PTSD, this study longitudinally
measured psychosocial burden and adjustment disorder (AD) symptom load in 14 patients
with a primary or secondary diagnosis of PTSD vs. a cohort of 145 psychiatric patients
without PTSD. The previously established Goettingen psychosocial Burden and Symptom
Inventory (Goe-BSI) was used. Patients were interviewed at the end of the first (April/May
2020) and the second nationwide lockdown in Germany (November/December 2020).

In our convenience sample, psychiatric disorders were diagnosed by patients’ treating
clinicians prior to study inclusion. Psychosocial burden and AD symptom load were signifi-
cantly higher in patients with PTSD than in patients without PTSD over the course of the
pandemic (both p =.005). Moreover, explorative analysis of Goe-BSl-assessed general
psychiatric symptoms did not reveal changes during the pandemic in patients with PTSD. In
sum, we provide preliminary evidence that, in relation to psychiatric patients without PTSD,
those with PTSD might experience a higher pandemic-related burden and might thus cope
less efficiently with this enduring real-world stressor. This study is limited inter alia by the
small sample size and by the underrepresentation of some psychiatric diagnoses.
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Introduction

In February 2023, the World Health Organization [1] announced 6.8 million deaths and a rate
of 756 million infections caused by the SARS-CoV-2 virus. The pandemic can be considered
a strong global stressor due to the global health threat and resulting lockdown restrictions.

As such it requires significant adaptation and endangers mental health particularly in those
having low resilience.

A pandemic-related increase in first-onset mental illnesses in the general population has
been described by several studies in different populations [2-11], including health-care pro-
fessionals [4,5,12-16] and patients with COVID-19 [17,18]. For the period from March until
May 2020 which covered a first lockdown in numerous countries, the COVID-19 pandemic
has led to worsening of mental disorders as it is the case for eating disorders [19], bipolar
disorder [20] as well as obsessive-compulsive disorder [21]. Moreover, independent from the
presence of any psychiatric disorder, the pandemic-related stress response pattern included an
increased level of depressive and anxiety symptoms during this early period of the pandemic
[22]. Beyond that, the temporal dynamic of the pandemic - e.g., termination of lockdowns,
variations of social restrictions — should be considered from a longitudinal perspective. In our
previous study we could identify a specific stress response pattern: there, psychosocial burden
for different pre-existing mental disorders did not exclusively worsen during the pandemic,
but varied over time. We found an increase in psychosocial burden from pre-pandemic until
Mid-March 2020, a steady decrease from Mid-March until April/May 2020 and a continued
decrease until November/December 2020 [23]. Furthermore, patients with an ICD-10 F4-
diagnosis reached the highest scores for all time-points over time compared to patients with
other mental disorders.

An exposure-based intervention is the most effective therapy for PTSD [24], which usually
could not be continued in presence during the first months of the pandemic due to lockdown
restrictions. Many of those patients did not receive any treatment, or could merely be treated
via telemedicine (telephone or video contacts). In general, people have experienced a lack of
social support during the pandemic with increased feelings of loneliness [25,26]. This social
support is a specifically important factor for patients with PTSD to cope with stress-related
events [27]. In particular, social support enables for social discrimination learning, proactive
coping, healthier behaviors, more positive mood and the release of oxytocin in patients with
PTSD [28]. Oxytocin has been shown to increase feelings of security and to reduce the stress
response in such patients [29] whereas social isolation, on the other hand, is associated with
a negative neurobiological impact [30]. Additionally, symptoms of depression, anxiety, and
acute stress which widely increased during the early phase of the pandemic (see above) are
also posttraumatic factors with a potential to facilitate the development and/or increase the
severity of PTSD [31]. In sum, patients with PTSD seemed specifically vulnerable during the
nationwide lockdowns.

Of note we did not find any study specifically analyzing the pandemic-related stress
response pattern caused by the impact of the COVID-19 pandemic on distress perception,
psychosocial burden and psychiatric symptom load in patients suffering from posttraumatic
stress disorder (PTSD). However, some studies could show that patients with pre-existing
anxiety disorders (such as PTSD) reached a significantly higher rate of distress caused by
self-isolation in comparison to patients with mood disorder and healthy controls [32]. In
addition, a low level of social support combined with a high rate of pandemic-related stressors
could increase the symptom severity of PTSD [33].

Beyond that, the prevalence of PTSD during or in response to the COVID-19 pan-
demic has been assessed in various populations. For instance, a meta-analysis reported an
increased prevalence of PTSD in the general population (about 24%) after the beginning of
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the COVID-19 pandemic [3]. Furthermore, a web-based survey revealed a COVID-19-related
PTSD prevalence of 29.5% in the Italian population and thus classified the pandemic as a
traumatic stressor [34]. Accordingly, a recent study detected that about 75% of COVID-19
survivors in Manipur suffered from PTSD [35].

PTSD is a severe psychiatric syndrome that comprises aversive re-experiencing of trauma-
related details, associated avoidance behavior, emotional numbing and nervous hyperarousal
[36]. Several studies showed that psychological stress coping is impaired in patients with
PTSD compared to healthy controls (e.g., [37,38]), possibly due to alterations in the regula-
tion of the two major stress axes, the hypothalamic-pituitary-adrenal (HPA) axis (e.g., [38])
and the sympathetic nervous system [39]. Of note, PTSD and major depression were found to
be predicted by different psychological stress coping styles [40] suggesting that pathological
alterations in stress coping might differ among psychiatric disorders.

However, we found no study analyzing whether impaired stress coping in PTSD also
occurs in response to enduring real-world stressors such as the COVID-19 pandemic and
results in a higher symptom load. This motivated us to compare psychosocial burden and
adjustment disorder (AD) symptom load in psychiatric patients with vs. without PTSD during
the course of the pandemic using our previously established Goe-BSI inventory and our pre-
viously published cohort [23,41]. In this convenience sample, we previously found a specific
stress response pattern: during the course of the pandemic, the initial increase in psychosocial
burden was relieved while AD symptom load remained unchanged between the first (April,
24" to May, 11" 2020) and the second lockdown (November 27" to December, 22" 2020) in
Germany [23]. So far, we concentrated on analyzing the total cohort of patients suffering from
various mental disorders and did not focus on specific diagnostic subgroups such as patients
with PTSD.

The aim of this study was to focus on patients with pre-existing PTSD and to compare
them to a cohort of psychiatric patients with other pre-existing mental disorders, in order to
analyze possible differences in the pandemic-related stress response pattern between both
groups. To achieve this, psychosocial burden and symptoms of AD were measured at two
different time-points during nationwide lockdown periods.

Materials and methods
Please note that further details are given in the legends of Tables 1-3, Figs 1-3.

Study sample

For the total sample recruited at baseline (T : first lockdown, April, 24™ to May, 11" 2020 [41],
we applied the following inclusion criteria: (1) patients who were > 18 years old, (2) patients
who were treated in the Department of Psychiatry and Psychotherapy of the University
Medical Center (UMC) Géttingen, Germany between 10/2019 to 03/2020, (3) patients who
received no hospitalization at the time-point of inclusion, (4) patients with presence of at least
one ICD-10 mental/psychiatric diagnosis (F00-F99) at the time-point of inclusion, (5) patients
with capacity for providing informed consent and study data. As we reported previously, of
213 patients at baseline (T'), 159 patients took part in follow-up-measurements (T ; second
lockdown, November 27" to December, 22™ 2020 [23]; dropout rate of 25.4%). At T , due to
pandemic-related contact restrictions, written informed consent could not be obtained in per-
son but only by mail. Only those patients that had already given consent at T, were contacted
again at T, In general, informed consent was obtained for study participation and ano-
nymized publication of individual data. In order to comply with the applicable data protection
regulations, the data were analyzed in pseudonymized form. First, each study participant was
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Table 1. Comparison of general psychiatric symptoms and resilience during the first (T : Q2/2020) vs. the second

lockdown (T,: Q4/2020) in patients with PTSD.

Goe-BSI items Apr/May | Nov/Dec p'
2020 2020
(T1) (T2)
M+ SD M+ SD
(A) General psychiatric symptoms
1. “T have become more vigilant than before the corona-crisis.” 5.36 + 3.67 | 6.50+ 2.25 |.283
2. “Since the beginning of the crisis, I have spent more time on the internet or 479+ 3.60 |3.07+ 3.32 |.080
with media than before (except for home office).”
3. “I don’t enjoy things the way I used to since the beginning of the crisis” 421+ 219 |4.50+ 3.37 |.738
4. “Feelings of anxiety have increased since the crisis began” 4.00 £ 2.54 |3.62+ 3.25 |.589
5. “Due to the crisis, I have less drive to undertake and tackle things” 371+ 230 |4.43+ 3.23 |.260
6. “Since the beginning of the crisis, I have increasingly withdrawn emotionally | 3.57 + 2.93 | 3.64 + 3.80 |.938
from others. (not meant: social distancing).”
7. “Since the beginning of the corona-crisis, I have been less physically active” 3.14+ 291 | 429+ 347 |.306
8. “Since the beginning of the corona-crisis, I have had more physical symptoms | 2.93 + 3.32 | 1.77 + 2.80 | .265
than before”
9. “T'have been paying more attention to possible symptoms of illness in others | 2.79 + 2.64 |4.36 + 2.90 |.092
since the crisis began.”
10. “I feel more anger or I am more aggressive since the crisis began.” 271+ 279 |3.79+3.58 |.193
11. “My cognitive functions (orientation, comprehension, concentration, mem- | 2.71 + 3.41 |3.14+ 3.46 |.701
ory) have declined during the corona-crisis”
12. “T have been paying more attention to possible symptoms of illness in myself | 2.57 + 3.03 |3.86 + 3.18 |.095
since the crisis began.”
13. “Since the beginning of the crisis, I eat more or less than before” 1.86+2.80 | 136+ 2.71 |.511
14. “Compared to the time before the crisis, I have more conflicts with other 1.64+ 1.95 | 2.57+3.20 |.314
people”
15. “Since the beginning of the crisis, I have felt watched and persecuted more 1.57+ 231 | 1.93+ 259 |.671
often”
16. “Since the beginning of the crisis, I have been engaging in self-injurious 1.14+ 293 | 0.86+ 2.18 | .486
behavior more frequently”
17. “Since the beginning of the crisis, I have more often special perceptions that | 1.00 + 2.42 | 0.00 + 0.00 | .146
others do not have (e.g., hearing voices, seeing people or things).”
18. “Since the beginning of the crisis, I have felt more strongly that others are 1.00+ 1.30 |0.93 + 2.20 |.916
conspiring against me””
19. “Since the beginning of the crisis, I have been taking more pills.” 093+ 1.90 |0.14+ 0.54 |.174
20. “Compared to the time before the crisis, physical or psychological violence 0.64+ 1.65 | 1.29+ 3.12 |.168
in my partnership or family has increased.”
21. “Since the beginning of the crisis, I have had greater craving for addictive 036+ 1.34 |0.64+ 1.15 | .470
substances (alcohol, illicit drugs) than before”
22. “Since the beginning of the crisis, I consume more alcohol or illicit drugs” 0.14 £ 0.54 |0.07 = 0.27 |.336
(B) Resilience
1. “For me, some things have changed in a positive way during the pandemic.” 4.00 £ 3.42 | 4.21 + 3.89 |.847
2. “The pandemic also holds opportunities for me” 2.50+ 3.23 |2.86+ 3.53 |.707

English translation of the Goe-BSI (Goettingen psychosocial Burden and Symptom Inventory) items regarding (A)
general psychiatric symptoms and (B) resilience with means (M), and standard deviations (+ SD) for T : (first lock-
down in Q2/2020) and T, (second lockdown in Q4/2020). All items were rated on a scale from 0 to 10 (0 = “does not
apply at all” to 10 = “fully applies”). The mean values gained at T, were sorted by size in descending order.

"Uncorrected p-values (t-tests for repeated measures; N = 13-14; df = 12-1

https://doi.org/10.1371/journal.pone.0318839.t001
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Table 2. Correlations between diagnostic groups, sociodemographic variables and general psychiatric symptoms and resilience (secondary endpoints).

Variable Tz s 4 5 6 - s s Jw [u
Diagnostic and sociodemographic variables
1. PTSD (F43.1) vs. non-PTSD (other F-diagnosis) | -
2. Age (in years) -0.025 |-
3. Sum of F-Diagnoses 0.284" |-0.031 |-
4. Living space (in m®) -0.196" | 0.101 -0.133 | -
5. Covid-19 risk group (yes:no; %) -0.101 | -0.492" |-0.102 | -0.010 |-
Most pronounced psychiatric symptoms at 72
6'. Vigilance 0.103 0.037 0.186" | 0.058 -0.173" | -
7". Loss of joy 0.161" 0.153 0.164" | 0.018 -0.119 | 0.424™
8!. Poor drive 0.083 0.121 0.207 | —0.092 | -0.142 |0.477" |0.707" -
9'. Observing disease symptoms of others -0.003 | -0.049 |0.148 |0.219" |0.002 0.478" 10.232" 0301 |-
10". Being less physically active 0.032 0.041 0.113 | -0.054 |-0.096 |0.366™ |0.436™ |0.514™ |0.243™ |-
Resilience at T2
112 Positive changes 0.028 -0.271" | -0.065 | -0.063 |0.128 -0.069 | -0.223" |-0.205" |0.118 -0.387" | -
122 Opportunities 0.014 -0.199° | -0.036 |0.059 0.116 -0.081 | -0.258" | -0.230" |0.086 -0.367" | 0.631™
Correlations:
“p<0.05.

"p < 0.01. Captions: F43.1 (PTSD = 1, other F-diagnosis = 0); self-reported risk group status for a severe course of Covid-19 (yes = 1, no = 2); variables measured at T,

(follow-up: second lockdown Q4/2020):

'top-five psychiatric symptoms (most pronounced in patients with PTSD): items rated from 0 to 10;

“resilience: items rated from 0 to 10. (N = 146; df = 144 to N = 159; df = 157). Note that numbers in columns refer to numbers in rows.

https://doi.org/10.1371/journal.pone.0318839.t002

Table 3. Comparison of sociodemographic variables in the PTSD sample vs. the non-PTSD sample at baseline (T : Q2/2020).

Total sample PTSD sample Non-PTSD sample Valid N p'
(N = 159) (n=14) (n=145)
Sociodemographic variables
1. Age M= 4113+ 15.95 M= 3986+ 13.42 M= 4125+ 16.21 159 756
2. Gender binary (male:female; %) 72:64 (52.9%, 47.1%) 4:9 (30.8%, 69.2%) 68:55 (55.3%, 44.7%) 136 .092'
3. Sum of F-diagnoses M= 184+ 1.04 M=1279+ 142 M= 174+ 0.96 159 00171
4. Living space (in m?) M = 9247 + 53.53 M = 58.69 + 26.83 M= 9570 + 54.38 149 L0171
5. Persons in household M=1228+ 197 M= 164+ 101 M=234+203 159 204"
6. Covid-19 risk group (yes:no; %) 55:104 (34.6%, 65.4%) 7:7 (50.0%, 50.0%) 48:97 (33.1%, 66.9%) 159 204
Changes from first to second lockdown
7. Tested for Covid-19 (yes:no; %) 51:107 (32.3%, 67.7%) 6:8 (42.9%, 57.1%) 45:99 (31.3%, 68.8%) 158 375
8. Change in marital status (yes:no; %) 8:148 (5.1%, 94.9%) 1:13 (7.1%, 92.9%) 7:135 (4.9%, 95.1%) 156 .537'¢
9. Change in living situation (yes:no; %) 20:136 (12.8%, 87.2%) 2:11 (15.4%, 84.6%) 18:125 (12.6%, 87.4%) 156 .674'¢
10. Change in work situation (yes:no; %) 35:124 (22.0%, 78.0%) 3:11 (21.4%, 78.6%) 32:113 (22.1%, 77.9%) 159 9991«
11. Kind of change: work situation (pos.:neg.; %) 16:17 (48.5%, 51.5%) 1:2 (33.3%, 66.7%) 15:15 (50.0%, 50.0%) 33 9991
12. Change in financial situation (yes:no; %) 30:128 (19.0%, 81.0%) 4:10 (28.6%, 71.4%) 26:118 (18.1%, 81.9%) 158 307"
13. Kind of change: financial situation (pos.:neg.; %) 13:17 (43.3%, 56.7%) 2:2 (50.0%, 50.0%) 11:15 (42.3%, 57.7%) 30 .9991¢
14. Change in childcare (yes:no; %) 15:142 (9.6%, 90.4%) 3:11 (21.4%, 78.6%) 12:131 (8.4%, 91.6%) 157 .135%¢

Data presented as means (M), standard deviations (+ SD), and frequencies. Captions: Gender (binary: male = 1, female = 2); risk group for a severe course of Covid-19

(yes = 1,no0 = 2);

'uncorrected p-values for metric variables (**-tests), and binary variables ('*2x2 y*-tests, or 'Fisher’s exact test for cells < n = 5). Valid percentages are presented (please
see Valid N for the available number of cases for each variable).

https://doi.org/10.1371/journal.pone.0318839.t003
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Patients treated in the Department of
Psychiatry and Psychotherapy between
10/2019 and 03/2020 (convenience sample)
n=317

'

Patients providing data at T, (baseline, first
lockdown in Germany:

v

April, 24t to May, 11th, 2020)
n=213

v

n=18

Patients with PTSD at T,

Patients without PTSD at T,

n =195

Patients providing data at T,
(follow-up, second lockdown in Germany:
November, 27t to December, 22th, 2020)

n=159
(dropout rate: 25.4%)

n=14

Patients with PTSD at T,

(dropout rate: 22.2%)

Patients without PTSD at T,

n =145

(dropout rate: 25.6%)

Fig 1. Selection of study patients.

https://doi.org/10.1371/journal.pone.0318839.9001
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Fig 2. Course of psychosocial burden during different phases of the Covid-19 pandemic in psychiatric patients
with PTSD (PTSD sample, ICD-10: F43.1, n = 14) vs. psychiatric patients without PTSD (non-PTSD sample,

diagnosis other than ICD-10: F43.1, n = 142; n = 3 were excluded due to missing values). Mean values with

95%-CIs and Bonferroni-corrected pairwise comparisons. Psychosocial burden was assessed with the Goe-BSI and
is presented as mean of ratings on the 11-point numeric scales for psychosocial stress, psychiatric symptomatology,
and quality of life. Time-points of analyses: T : before the pandemic (before March of 2020); at the beginning of the
pandemic (mid-March 2020); first lockdown (April, 24" to May, 11 2020); T,: second lockdown (November 27" to
December, 22" 2020). Symbols: p < 0.05, ** p < 0.01, *** p < 0.001.

https://doi.org/10.1371/journal.pone.0318839.9002
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Fig 3. Course of symptom levels of AD during different phases of the Covid-19 pandemic measured with the
ADNMS-20 in psychiatric patients with PTSD (PTSD sample, ICD-10: F43.1, n = 14) vs. psychiatric patients
without PTSD (non-PTSD sample, diagnosis other than ICD-10: F43.1, n = 138; n = 7 were excluded due to miss-
ing values). Mean values with 95%-CIs and Bonferroni-corrected pairwise comparisons. Symptom level of AD was
assessed with the ADNM-20 sum score (range: 20 to 80 points). Time-points of analyses: T : first lockdown (April,
24™ to May, 11™ 2020); T : second lockdown (November 27 to December, 22™ 2020). Symbols: p < 0.05, ** p < 0.01,
#% p < 0.001.

https://doi.org/10.1371/journal.pone.0318839.9003

assigned a unique identification number. Subsequently, these identification numbers were
converted into consecutive numbers by a person independent of the project. Personal data for
re-contacting were stored on a separate list. This list was stored in a location physically acces-
sible only to the study director and his deputy. Beyond this, the authors did not have access to
any information that could identify individual participants.

Study design

After ethical approval by the Ethics Committee of the UMC Goettingen (#36/4/20), all inter-
views were performed by phone in German language and were conducted at two time-points
during the COVID-19 pandemic in Lower Saxony, Germany, i.e., at T, (April, 24" to May,
11" 2020) and T, (November 27" to December, 22 2020; see Fig 1 for details). Interviews
were performed by 28 qualified and specialized clinicians (psychologists/psychotherapists and
psychiatrists) who all received a rater training before the start of assessments. ICD-10 diag-
noses of included patients were established during clinical routine by their treating clinicians
(residents, board-certified psychiatrists, psychologists, or licensed psychotherapists). For

the analyses presented here, we extracted a PTSD subsample from our cohort: in case PTSD
(ICD-10: F43.1) was diagnosed as primary or secondary diagnosis, patients were assigned to
the PTSD sample while all remaining cases constitute the non-PTSD sample (please see results
section for details). All patients with suspected PTSD were diagnosed with trauma-specitfic
instruments (interviews and questionnaires) using the Essen Trauma-Inventory (ETI) [42]
and the Impact of Event Scale - Revised (IES-R) [43].

Study measures

The Goettingen psychosocial Burden and Symptom Inventory (Goe-BSI), a standardized and
structured telephone interview, was applied at T, and T, - please see our previous publications
for detailed information about scale development, quality criteria and further details [23,41].
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Besides demographic data, the Goe-BSI allows assessment of the course of general psychiat-
ric symptoms during the pandemic along with resilience. It is, so far, exclusively available in
German language. We defined two primary outcome measures to operationalize stress coping
in PTSD, namely (1) psychosocial burden and (2) the presence of AD symptoms in response
to the pandemic (AD New Module - 20 Item version [ADNM-20] [44]).

Briefly, the assessment of psychosocial burden consisted of three items rated on 11-point
numeric scales which were formulated as questions: psychosocial stress, psychiatric symp-
toms, and quality of life with lower scores indicating higher psychosocial burden (0: It could
not be worse; 10: It could not be better). At T, not only the current state was assessed but
also, retrospectively, the states before and at the beginning of the pandemic when maximum
pandemic-related restrictions had become active in Germany (first lockdown, mid-March,
2020). This resulted in four ratings per patient (three at T, one at T,) and allowed to gener-
ate a trajectory of psychosocial burden from baseline to follow-up. The ADNM-20 was used
at T, and at T, (current states only, no retrospective assessments) to measure psychological
reactions to stressful life events (here: the pandemic). The ADNM-20 consists of 20 four-point
items; 48 out of 80 points are defined as cut-off reflecting a high risk for the presence of an AD
[45]. Assessment of psychiatric symptoms (20 items/statements) and resilience (two items/
statements) was performed at both, T, and T,. The spectrum of possible answers ranged from
0 (strongly disagree) to 10 (strongly agree) — please see Table 1 for all translated items).

Statistical analyses

IBM SPSS Statistics, version 29 was employed for data analysis. Frequencies, means (M),
standard deviations (+/ SD), and correlations (depending on scale level: Pearson correlations
(metric), mean square contingency/phi coefficients (binary) - see Table 2) were computed for

descriptive representation of metric variables.

Two general linear models for repeated measurements (GLM) were calculated for the two
primary outcomes of this study, i.e., psychosocial burden and symptoms of AD (i.e., ADNM-
20 sum score). For psychosocial burden, multiple measurements were added as four-staged
within-subjects factor: each participant contributed three measurements at baseline (T': before
the pandemic, at the beginning of the pandemic, at current state during first lockdown), and
one measurement at follow-up (T,: current state during second lockdown). A two-staged
between-subjects factor was also added (PTSD sample vs. non-PTSD sample). For symptoms
of AD (ADNM-20), two repeated measurements were included (T, and T,: current state
during first/second lockdown). Again, allocation to the PTSD sample was added as two-staged
between-subjects factor. Besides main effects, the interaction effect (PTSD status x repeated
measurement) was tested in each GLM to map possible different trajectories between patients
with vs. without PTSD on both primary outcomes. Pairwise comparisons (t-tests) were then
used to validate possible interaction effects. Missing data can be derived from degrees of free-
dom for each model. For multiple comparisons, p-values were corrected within each GLM,
using the Bonferroni method (initial significance: p < 0.05, two-tailed).

For explorative analysis of psychiatric symptoms and resilience from T to T, multiple
t-tests for dependent measures were used without Bonferroni-correction (please see results
section for details, Table 1).

Results

Demographical and clinical characteristics of the study sample

In total, 159 patients treated in the Department of Psychiatry and Psychotherapy of the UMC
Goettingen completed the Goe-BSI by interview twice, i.e., both during the first (baseline:
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April, 24" to May, 11" 2020, T,) and the second (follow-up: November 27" to December, 22
2020, Tz) national lockdown phase. Out of these 159, 14 patients were assigned to the PTSD
sample, either due to their main diagnosis (n = 7, 50.0%) or secondary diagnosis (n = 7,
50.0%) which had been determined by the patients’ treating clinicians (see material and meth-
ods). The remaining patients, i.e., the non-PTSD sample, consisted of n = 145 patients. The
five most frequent main psychiatric ICD-10 diagnoses of this sample were (1) affective disor-
ders (F3, n= 61, 42.1%), (2) disorders of adult personality and behavior (F6, n = 25, 17.2%),
(3) schizophrenia, schizotypal and delusional disorders (F2, n = 21, 14.5%), (4) neurotic,
stress-related and somatoform disorders (F4, n = 17, 11.7%), and (5) disorders of psycholog-
ical development (F8, n = 14, 9.7%). The enrichment of the latter can be explained by the fact
that our Autism Spectrum Outpatient Unit participated in recruitment of study subjects.
Table 3 shows sociodemographic variables of the PTSD in comparison to the non-PTSD
sample. Two variables differed significantly between the PTSD and the non-PTSD sample,
namely living space and sum of F-diagnoses: in comparison to psychiatric patients without
PTSD, those suffering from this stress-related disorder had smaller living spaces (M = 58.69
m?* + 26.83 vs. M = 95.70 m* + 54.38, p =.017) and a higher number of F-diagnoses (M = 2.79
+ 1.42 vs. non-PTSD sample: M = 1.74 £ 0.96, p <.001). The latter suggests a comparably
higher level of comorbidity in PTSD patients. The number of persons of female gender were
elevated in the PTSD sample with a trend for statistical significance (p =.092; PTSD: n = 9
female (64.3%), n = 4 male (28.6%), n = 1 patient of non-binary gender (7.1%) vs. non-PTSD:
n = 55 female (44.7%), n = 68 male (46.9%), n = 22 of non-binary gender (15.2%)). In the
PTSD vs. the non-PTSD sample there were no differences in the mean age (PTSD: M = 39.86
years, SD = 13.42, range: 23 to 70 years; non-PTSD M = 41.25 years, SD = 16.21, range: 18
to 82 years). Half of the patients with PTSD reported that they belonged to a risk group for
a severe course of a SARS-CoV-2 infection (n = 7), whereas this was the case in only 33.1%
(n = 48) of those without PTSD (ns). Until the time-point of the second lockdown, n = 6 of
the PTSD sample (42.9%) vs. n = 45 of the non-PTSD sample (31.3%) had been tested for
COVID-19 at least once (no positive results, no quarantine; ns). The majority of patients with
and without PTSD reported that during the pandemic no changes had occurred in the follow-
ing areas: family status, living condition, work situation, financial situation and childcare —
there were no significant between-group differences in these parameters.

Course of psychosocial burden

The GLM revealed a significant variation in psychosocial burden over time (total score of the
Goe-BSI) for the total sample (F(3, 462) = 3.67, p =.012, partial n* = 0.023): As we found pre-
viously [23], psychosocial burden significantly increased from the time-point before the pan-
demic/lockdown to its beginning, but then decreased during the first and second lockdown
in the total cohort. Comparing the PTSD to the non-PTSD subsample, a significant between
subjects-effect with a medium effect size was found (F(1, 154) = 8.02, p =.005, partial n* =
0.05): Patients with PTSD showed comparably higher levels of psychosocial burden for the
global set of measurement points (Fig 2). Although we did not find a significant interaction
effect (F(3, 462) = 1.09, ns), descriptive analysis suggested that patients with PTSD showed
an increase of psychosocial burden from the time-point before the pandemic (M = 5.38, SD =
2.02) to its beginning (M = 4.40, SD = 1.92), to the first lockdown (T : M = 4.38, SD = 2.39)
and to the second lockdown (Fig 2, T: M = 4.17, SD = 2.25). In comparison, descriptive
analysis of patients without PTSD also showed an increase of psychosocial burden from the
time-point before the pandemic (M = 6.24, SD = 2.01) to its beginning (M = 5.42, SD = 1.98),
followed by a decrease of psychosocial burden at the first lockdown (T: M = 5.62, SD = 2.19),
followed by an additional decrease at the second lockdown (Fig 2, T,: M = 6.04,
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SD = 1.97). While pairwise comparisons were non-significant for the first three time-points
after Bonferroni-correction (¢ between 1.54 and 1.98, ns), we found a significant difference
with a large effect size during the second lockdown (Fig 2, current state T : t(155) = 3.34,
p=.004,d, = 0.88)indicating a comparably higher psychosocial burden in the patient
group with PTSD at the last time-point. Please see Table 4 for all mean values and differences
between both subsamples.

Symptoms of AD

As we reported previously [23], the GLM did not reveal a significant change in the ADNM-
20 sum score from first to second lockdown in the total sample (F(1, 150) =.00, p =.998, ns).
Focusing again on differences between the PTSD and non-PTSD subsample, we found a
significant between subjects-effect with a medium effect size (F(1, 150) = 8.03, p =.005, partial
1’ = 0.05): Symptoms of AD were generally more pronounced in patients with PTSD than

in patients without PTSD for the global set of time-points (Fig 3). Again, we did not find a
significant interaction effect (F(1, 150) = 0.95, ns). However, descriptive analysis suggested
that patients with PTSD had an increase in AD symptoms from the first (T,: M = 50.36, SD

= 15.19) to the second lockdown (Fig 3, T,: M = 51.93, SD = 12.86) whereas patients without
PTSD had a decrease in AD symptoms (Fig 3, T;: M = 42.27, SD = 13.63; T : M = 40.70, SD

= 13.12). Bonferroni-corrected pairwise comparisons showed no significant difference during
the first lockdown (T': £(150) = 2.09, p =.076) but revealed a significant difference during the
second lockdown, with a large effect size (T ; #(150) = 3.06, p =.005, demp = 0.86). Please see
Table 4 for all mean values and differences between both subsamples.

Exploratory analysis: Course of general psychiatric symptoms and
resilience

Please see Table 2 for correlations between the diagnostic status of PTSD (yes/no) and (1)
baseline sociodemographic variables in the total sample, (2) the five mostly pronounced psy-
chiatric symptoms at second lockdown (T,), and (3) both resilience items. Three out of eleven
correlations reached significance: in comparison with other diagnoses, PTSD status correlated
directly with sum of F-diagnoses (Table 2, r = -0.284, p <.001), inversely with living space (r

= -0.196, p =.017), and directly with loss of joy (r = 0.161, p =.043). However, following the

Table 4. Stress response patterns between the PTSD sample and the non-PTSD sample (T : Q2/2020, T,: Q4/2020).

T1: before Mar ‘ T1: mid-Mar ‘ T1: Apr/May T2: Nov/Dec
Psychosocial burden
1. PTSD sample M =538+ 2.02 M= 440+ 192 M= 438+ 2.39 M= 417 £ 2.25
2. Non-PTSD sample M=6.24+ 201 M=1542+ 198 M=5.62+* 2.19 M= 6.04 £ 1.97
3. Difference M, = -0.86 M, = -1.02 M, = -1.24 M, = -1.87

ADNM-20

1. PTSD sample

M= 50.36 + 15.12

M= 5193+ 12.86

2. Non-PTSD sample

M= 4227 + 13.63

M= 40.70 + 13.12

3. Difference

M, = 8.09

M, = 1123

Data presented as means (M), standard deviations (+ SD), and mean differences between PTSD-sample and non-PTSD sample (M

bip)

. Captions: Psychosocial burden is

presented as mean of ratings on the 11-point numeric scales for psychosocial stress, psychiatric symptomatology, and quality of life (low values indicate high psycho-
social burden). Symptom level of adjustment disorder was assessed with the ADNM-20 sum score (range: 20 to 80 points; high values indicate high symptom load).
Time-points of measurements: T': before the pandemic (before March of 2020); at the beginning of the pandemic (mid-March 2020); first lockdown (April, 24th to May,

11th 2020); T,: second lockdown (November 27th to December, 22th 2020).

https://doi.org/10.1371/journal.pone.0318839.t004
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definition by Cohen (1988), these r-values are to be interpreted between “small” (» = 0.10) and
“medium” (r = 0.30) [46].

The development of a total of 22 pre-defined psychiatric symptoms was analyzed in the
PTSD sample between the first (T,) vs. the second lockdown (T) - please see Table 1 for all
pairwise comparisons and items. In sum, analyses did not reveal any significant difference
for these items; however, a trend (p <.100) could be found for three variables: (1) the time
spent with internet/media decreased from first to second lockdown (p =.080), (2/3) both,
the attention to symptoms of illness in others and the patients themselves, increased from
first to second lockdown (p =.092 and .095). We found no effect of the ongoing pandemic on
subjectively perceived resilience as both items did not differ between T, and T, in patients with
PTSD (Table 1, p =.847 and.707).

Discussion

To the best of our knowledge, this is the first study directly comparing the influence of the
COVID-19 pandemic on psychosocial burden and AD symptom load as measures of stress
coping in psychiatric patients with vs. without PTSD. This finding is of clinical relevance
since, although both PTSD and AD belong to the group of stress-related disorders in the
ICD-10, they have clear diagnostic boundaries and require different types of treatment [47].
In summary, we found that, in relation to psychiatric patients without PTSD, the pandemic-
related stress response pattern of patients with PTSD showed both a significantly higher
psychosocial burden and AD severity during the COVID-19 pandemic.

Interestingly a deviation in pandemic-related stress response pattern was found between
the subgroups. Psychosocial burden and AD severity differed significantly between both
samples during the latest time-point during the pandemic examined here (second lockdown):
While both outcomes are suggestive of an improvement for patients without PTSD, they seem
to relatively aggravate in those with this type of stress-related disorder. This might suggest
that, among adult psychiatric populations, patients with PTSD have a particularly high stress
vulnerability and/or a particularly impaired stress coping which might, in turn, contribute to
a possibly reduced resilience as described in previous literature (e.g., [26]). Specifically, the
latter hypothesis is in line with previous findings showing that coping of various stressors is
reduced in individuals suffering from PTSD (e.g., [38]) and that stress coping abilities differ
between various psychiatric disorders (e.g., [37,40]). Accordingly, stress-coping styles have
been found altered in PTSD [48,49]. Interestingly, several studies suggest that the time-point
of traumatization, in particular traumata survived in childhood vs. those experienced in adult-
hood, highly likely modulates the psychological and/or molecular stress response in PTSD
[38,50]. Thus, for future experiments, it would be highly interesting to assess whether patients
with PTSD caused by childhood vs. those with PTSD caused by adulthood traumata respond
differently to chronic multifaceted stressors such as the COVID-19 pandemic.

Speculatively, the higher comorbidity load (here: 2.79 vs. 1.74 F-Diagnoses) and the
comparably smaller living spaces (here: <60m?” vs.> 95m?) might contribute to their relative
increase in vulnerability for stress caused by the pandemic: As PTSD is highly associated with
an increased comorbidity of other mental disorders like substance abuse, anxiety disorders or
major depression including suicidal ideation [51], coping with stressors may be impeded due
to a higher overall symptom load. A smaller living space under 60m? can significantly increase
the level of depressive symptoms [52] - this would also potentially impede stress coping and
the development of a high level of resilience. However, the relation between smaller living
space and stress coping specifically in patients with PTSD has not yet been investigated. Of
note, and in contrast to the previously published total sample [23], this could not be verified
here as we found no changes in resilience in the PTSD sample. Clearly, the two resilience
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items of the Goe-BSI inventory employed in this study do not reflect every facet of psycholog-
ical resilience. As stated by multiple authors (see [53] for an overview) the lacking perception
of “own controllability” during the pandemic may indicate a decreased resilience level. This
may have been an additional long-term stressor in patients with PTSD during the pandemic,
and should be considered for a next version of the Goe-BSIL.

The results of this study are limited by various factors, mainly by the small PTSD sample
size that classifies it as an exploratory study. These small numbers did not allow Bonferroni-
correction between GLM main effects, but, at least, Bonferroni-correction of post-hoc tests.
The inclusion of a healthy control group would have been desirable to analyze the impact
of the pandemic on mental health in comparison with psychiatric patients, and to improve
the overall sample size. Furthermore, our study relied on a monocentric convenience sample
which may be considered less representative for a global population of patients with PTSD.
The reliance on self-report scales (psychosocial burden, ADNM-20, resilience, psychiatric
symptoms) may be subject to biases and should be supplemented by clinician/expert ratings in
future studies.

PTSD has been assessed in daily clinical routine by treating clinical experts, which is
clearly a strength of our study regarding the fact that many (online) surveys exclusively rely
on self-reported diagnoses only. However, systematically using validated diagnostic inven-
tories would add more preciseness to the differentiation of the PTSD and the non-PTSD
sample in future studies. So would the additional use of stress coping style questionnaires.

In addition, using an approach combining current and retrospective data, we cannot fully
exclude the creation of pseudo-trajectories of psychosocial burden and thus the retrospec-
tive estimations included in our study must be interpreted with caution [23]. Finally, as we
stated previously [23,41], several ICD-10 diagnoses are underrepresented in this convenience
sample, in particular diagnoses belonging to the ICD-10 chapters F1 and F5. In sum, the
assessment of patients under “pandemic conditions” did largely dictate our inclusion criteria,
longitudinal design, and the methods of statistical analysis (see points above). As described,
the instruments presented here constituted a compromise to measure a valid stress response
pattern and had to be partially developed (Goe-BSI) during the first phase of the pandemic
in 2020 - please see our previous studies [23,41] for detailed information (scale development
and quality criteria).

Taken together, we provide preliminary and first evidence that, among psychiatric popu-
lations, patients with PTSD might be particularly burdened by comorbid AD symptoms and
psychosocial stress load in response to the COVID-19 pandemic. The well-known enhanced
stress vulnerability of patients with PTSD (e.g., [37,38,50]) might significantly contribute
to these findings. Of note, in contrast to the majority of studies on the biological and psy-
chological stress coping in PTSD patients that employed artificially generated stressors such
as the Trier Social Stress Test, our study shows that impaired stress coping in patients with
PTSD is relevant also in a real-world context. Even though the COVID-19 pandemic has been
overcome, this study calls for awareness of the here-proposed exceptionally high vulnerabil-
ity of patients with PTSD. Other real-world stressors like globally increasing social tensions
may have a comparable effect on such patients, but are neither sufficiently investigated nor
comparable to a pandemic situation with far-reaching restrictions. The risk of future global
pandemics will potentially increase further due to global warming and livestock farming [54],
leading to the necessity for policy makers to ensure care of highly vulnerable patients in such
times (e.g., via telemedicine).

Based on the experience gathered here, future pandemic-related studies should aim to
implement multiple improvements: (1) acquisition of a larger sample size, possibly within a
multicenter approach, to also enable the analysis of moderating factors (e.g., trauma type 1 vs.
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2); (2) initiation of the first assessment as early as possible, to reduce the number of poten-
tially biased retrospective assessments; (3) implementation of additional measures (e.g., stress
coping) and comprehensive measurement of resilience.

Supporting information

S1 File. Dataset of the study. The minimal dataset of the study is provided as SAV-file
(SPSS).
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