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ABSTRACT

Background Lockdowns were implemented to limit

the spread of COVID-19. Peritraumatic distress (PD) and
post-traumatic stress disorder have been reported after
traumatic events, but the specific effect of the pandemic is
not well known.

Aim The aim of this study was to assess PD in France, a
country where COVID-19 had such a dramatic impact that
it required a country-wide lockdown.

Methods We recruited patients in four groups of chatbot
users followed for breast cancer, asthma, depression

and migraine. We used the Psychological Distress
Inventory (PDI), a validated scale to measure PD during
traumatic events, and correlated PD risk with patients’
characteristics in order to better identify the ones who
were the most at risk.

Results The study included 1771 participants. 91.25%
(n=1616) were female with a mean age of 32.8 (13.71)
years and 7.96% (n=141) were male with a mean age

of 28.0 (8.14) years. In total, 38.06% (n=674) of the
respondents had psychological distress (PDI >14). An
analysis of variance showed that unemployment and
depression were significantly associated with a higher
PDI score. Patients using their smartphones or computers
for more than 1 hour a day also had a higher PDI score
(p=0.026).

Conclusion Prevalence of PD in at-risk patients is high.
These patients are also at an increased risk of developing
post-traumatic stress disorder. Specific steps should be
implemented to monitor and prevent PD through dedicated
mental health policies if we want to limit the public health
impact of COVID-19 in time.

Trial registration number NCT04337047.

INTRODUCTION

The COVID-19 pandemic called for unprec-
edented policies by governments around
the world to counter its spread. Most Euro-
pean countries have implemented social
distancing and shelter-in-place measures.
These measures are comparable to gener-
alised quarantine and prevent the spread of
the virus by restricting the movement and
social interactions of people who are poten-
tially exposed." As of 3 May 2020, 2.5 billion
people are in lockdown.” In France, these
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measures have been enforced since 17 March
2020. Several studies have reported the
negative effects of quarantine on stress or
depression.”

Peritraumatic distress (PD) is defined as
the emotional and physiological distress
experienced during and/or immediately
after a traumatic event. It is associated with
a higher risk and severity of post-traumatic
stress disorder (PTSD).° " The Peritraumatic
Distress Inventory (PDI) was created to assess
the emotional and physiological experience
of individuals during a traumatic event.®
Studies have shown that PDI has a good
internal consistency, stability and validity. PDI
items can be grouped into factors that better
reflect and predict PD and PTSD: negative
emotions (items 1, 2, 3, 5, 6, 8 and 10) and
perceived life threat and bodily arousal (items
4,7,9,11, 12 and 13).° It has also been shown
that a PDI score =14 predicts full or partial
PTSD 6weeks postinjury."’

The main objective of this study was to assess
PD in France during the COVID-19 crisis in
atrisk patients. The secondary objectives
were to describe the patients’ characteristics
that can be used to predict the risk of PD and
PTSD. In order to do so, we built an e-cohort:
users of four medical chatbots designed to
support patients with (1) asthma, (2) breast
cancer, (3) depression and (4) migraine were
invited to participate in an online survey.
A chatbot is a software leveraging artificial
intelligence to provide a natural language
conversation with a user. They can be used
to monitor patients during treatment or to
collect patient-reported outcomes.'' Vik chat-
bots, developed by Wefight, have been shown
to provide assistance with patient support
and adherence to treatment.'? They are also
capable of providing medical information to
breast cancer patients with a level of quality
comparable with that of physicians, as shown
in the phase III randomised controlled trial
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INCASE (NCT03556813).'* The ‘Vik Asthme’ chatbot is
dedicated to information and management of asthma-
related symptoms, the ‘Vik Breast’ chatbot has been
specialised for the management of patients with breast
cancer, the ‘Vik Depression’ chatbot provides assistance
to patients with symptoms of depression and the ‘Vik
Migraine’ chatbot is helpful for patients with chronic
migraine.

People with asthma are populations at increased risk
of severe viral respiratory infections that can also induce
exacerbations. The SARS-CoV-2 can induce asthma exac-
erbations that are a source of additional stress for asthma
patients. Initial data show that patients with asthma
do not appear to be overrepresented in patients with
COVID-19.""® In order to mitigate the lack of pathology
control and treatment adherence during travel restric-
tions, the French government has implemented solutions
to facilitate the renewal of treatment in the long term.'®
In addition, 60000 hospitalisations are attributable to
asthma every year in France.'” This pandemic is of signif-
icant concern in patients with cancer who are at high risk
of complications due to several predisposing factors.'*™>’
In patients with breast cancer, management must be
tailored and cannot be delayed. European countries
have increased the use of telehealth systems to reduce
the number of hospital visits. In Italy, these changes in
care led to the patients having many questions, which
can generate severe stress or anxiety.”' The initial studies
conducted in China following the COVID-19 pandemic
have shown the impact on the mental health of health-
care workers, with an increased risk of depression and
anxiety.”” Patients already diagnosed with depressive
disorder could be at a high risk of distress during the
COVID-19 pandemic. Finally, migraine is a pathology
with a high prevalence: it is estimated to be between 17%
and 21% in adults aged 18-65 years® with a sex ratio of
three women to one man.** Despite its high prevalence,
migraine remains an underdiagnosed and undertreated
condition in the general population. Migraine can have
a significant impact on the patient’s quality of life.”
Migraines can worsen in times of stress. This period of
pandemic can generate a new source of stress and aggra-
vate the pathology.

PATIENTS AND METHODS

Participants

The study was conducted in France between 31 March
2020 and 7 April 2020. The participants were users of
the four different Vik chatbots. They were contacted
online to participate in a survey assessing their level of
stress during the COVID-19 crisis. The inclusion criteria
were to be of legal age and to have breast cancer, asthma,
migraine or depression. The exclusion criteria were users
who were unable to formulate their non-opposition, who
had insulted the chatbot, who had dialogues that made
no sense or users with uncompleted questionnaires.

Intervention

A self-report questionnaire, the PDI, was used. PD is
defined as the emotional and physiological distress expe-
rienced during and/or immediately after a traumatic
event.®? It is the standard tool designed to assess psycho-
logical distress in times of crisis.”® It consists of 13 ques-
tions rated from O (not at all true) to 4 (extremely true).
It explores the frequency of anxiety, depression, specific
phobias, cognitive changes, avoidance and compulsive
behaviours, physical symptoms and loss of social inter-
action in patients in the past one week. The total score,
ranging from 0 to 52, is the sum of all items. A score
greater than or equal to 14 indicates significant distress.
The French validation of the PDI has a good internal
cohesion, with a Cronbach’s alpha of 0.83.%

Data collection

The PDI questionnaire was presented to the participants
by text messages. Users were asked to click on a button
corresponding to the score they wished to give their
status. There was no actual conversation per question,
nor was there a need for natural language processing for
each question. Classical demographic information (age,
sex, city and professional profile), level of knowledge and
use of internet tools and the presence or absence of symp-
toms related to COVID-19 were also assessed.

Ethical and regulatory issues

Participants were not paid. The collected data were
anonymised and then hosted by Wefight on a server that
meets the requirements for storing health data. Consent
was collected online before the start of the study. This
study was registered in the ClinicalTrials.gov database.
In accordance with French and European laws on infor-
mation technology and liberties (Commission Natio-
nale Informatique et Libertés, registration n°® 2217452,
General Regulations for Data Protection), users had the
right to access the data to verify its accuracy and, if neces-
sary, to correct, complete and update it. They also had a
right to object to the use of their data and a right to delete
such data. The general conditions for the use of the data
were presented and explained very clearly. They had to be
accepted before accessing the questionnaire.

Statistical analysis
The description of the included populations was carried
out using conventional statistical tools. For the quan-
titative variables we used the calculation of the mean,
the standard deviation (SD), the median and the quar-
tiles. For the qualitative variables we used numbers and
percentages with 95% confidence intervals (CI). The
population density was defined by French Government’s
Direction of evaluation, prospection and performamce.27
Analysis of variance (ANOVA) was performed to detect
patients’ attributes with a significant effect on PDI, which
is set as the only dependent variable. In addition, a bino-
mial logistic regression analysis was carried out to deter-
mine the patients’ features associated with a PDI =14,
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In 2020, 2593 French chatbot users followed for breast cancer, asthma,
depression and migraine were recruited between 31 March and 7 April.

822 users were excluded from the
—»{ study duc to incomplete data (701)
and unmatched age (121).

1771 users were included in the final analysis:
— 497 patients with asthma

— 360 paticnts with breast cancer

— 459 patients with depressive disorder

— 455 patients with migraine

!

ANOVA was performed to detect patients’ attributes with a significant
cffect on PDIL.

The Pearson correlation coefficient was calculated between the average
PDI and the number of infected people in each French region and was
tested to be cqual to 0.

Figure 1 Flowchart of the study. ANOVA, analysis of
variance; PDI, Peritraumatic Distress Inventory.

because this subpopulation is at a higher risk of partial or
full PTSD 6weeks after the traumatic event.” A binomial
variable is built splitting PDI >14and PDI <14and set as
the dependent variable. For both analyses, independent
variables are participant’s group (breast cancer, asthma,
depression and migraine), age (18-24, 25-34, 35-44,
45-54, 55—64 and 265 years), sex (male or female), profes-
sion (employed, unemployed and other), smartphone/
computer usage (<1hour a day, 1-6 hours and >6hours a
day) a day and population density (low, medium or high).

PDI items were grouped into two factors that have
been shown to better reflect and predict PD and PTSD:
negative emotions (items 1, 2, 3, 5, 6, 8 and 10) and
perceived life threat and bodily arousal (items 4, 7, 9, 11,
12 and 13). For those groups of factors, an ANOVA was
performed with the same independent variables as before
and the patient’s mean rate for each group of items as the
dependent variable. The Pearson correlation coefficient
was calculated between the average PDI and the number
of infected people in each French region and was tested
to be equal to 0.

RESULTS

Cohort description

The study included 2593 participants. We excluded 822
of them because they were not eligible (incomplete ques-
tionnaires and age requirements). The total sample size
was 1771 (responding rate=72.9%) (figure 1). Overall,
91.25% (n=1616) were female with a mean age of 32.8
(13.71) years, 7.96% (n=141) were male with a mean
age of 28.0 (8.14) years and 0.79% (n=14) were ‘other’
with a mean age of 25.6 (8.85) years (table 1). In total,
3.3% (n=58) of participants were using a smartphone
or computer less than an hour a day, 55.5% (n=983) for
more than 1hour but less than 6hours a day and 41.22%
(n=730) more than 6hours a day. 87.86% (n=1556) had
been using the internet for more than 5 years. During

Table 1 Characteristics of the included participants
(n=1771)

% or mean

Characteristics (SD)
Gender

Female (n=1616) 91.25%

Male (n=141) 7.96%

Other (n=14) 0.79%
Age (years) 32.4 (13.39)
Smartphone/computer usage time (>6 hours/ 41.22%
day) (n=730)
Internet experience (>5years) (n=1556) 87.86%
Profession

Farmer holding (n=14) 0.80%

Artisan, dealer or business manager (n=55) 3.16%

Manager or intellectual profession (n=112) 6.32%

Intermediate profession (n=99) 5.59%

Employee (n=689) 38.74%

Worker (n=74) 4.18%

Retired (n=52) 2.94%

No professional activity (n=676) 38.18%

the survey period, 25.86% (n=458) were working as usual,
27.67% (n=490) were unemployed, 22.92% (n=406) were
teleworking and 23.55% (n=417) were unemployed due
to the pandemic and containment measures. Professional
profiles are detailed in table 1. Regarding the popula-
tion density, 7.4% (n=131) of participants were in a low
(rural), 19% (n=335) in a medium (urban) and 73.7%
(n=1305) in a high population density area.

A total of 27.83% (n=493) declared they had symptoms
of COVID-19, twenty-one participants tested positive, 11
negative and 461 were not tested. Of the 1771 respon-
dents, 61.66% (n=1092) would have liked to be screened
for COVID-19.

The four groups included 497 patients with asthma
(from the ‘Vik Asthma’ chatbot), 360 patients with breast
cancer (from the ‘Vik Breast’ chatbot), 459 patients with
depressive disorder (from the ‘Vik Depression’ chatbot)
and 455 from the Vik Migraine group.

Findings

The global mean PDI score was 13.48 (8.02). Median PDI
was 127718 for patients with asthma, 10%71% for patients with
breast cancer, 141921 for patients with depressive disorder
and 117" for patients with migraine (figure 2). Scores for
each item are shown in table 2.

In total, 38.06% (674) of the respondents had psycho-
logical distress (score 214). Prevalence of PD was 42% for
patients with asthma (209/497), 34% for patients with
breast cancer (123/360), 54% for patients with depressive
disorder (246/459) and 39% for patients with migraine
(178/455).
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Figure 2 PDI for each group of participants. PDI,
Peritraumatic Distress Inventory.

The ANOVA analysis showed that sex (F=-3.217,
p=0.001), unemployment (F=4.503,p<0.001) and depres-
sion (F=4.966, p<0.001) were significantly associated with
a higher PDI score.

Patients using their smartphones or computers more
than 1 hour a day also had a higher PDI score (F=-2.230,
p=0.026).

Binomial logistic regression shows that patients with
depression had a 53% (OR: 1.53, 95%CI: 1.18 to 1.99)
increased risk (Z=3.207, p=0.001) of developing PD, while
patients under 34 years of age had a 72% (OR: 1.72, 95%
CI: 1.04 to 2.89) increased risk (Z2=2.094, p=0.036), women
had a 63% (OR: 1.63, 95% CI: 1.12 to 2.38) increased risk
(Z=2.549, p=0.011) and unemployed patients had a 38%
(OR: 0.38,95% CI: 1.12 to 1.71) increased risk (Z=3.033,
p=0.002).

PDI was significantly higher in regions with higher
COVID-19 prevalence (F=2.263, p=0.024) (Pearson
correlation coefficient=0.58) (figure 3).

The negative emotions factor was significantly associ-
ated with depression (F=6.705, p<0.001), age higher than
65 years (F=2.288, p=0.022), being a woman (F=2.816,
p=0.004), living in a low population density area (F=2.478,
p=0.013), being unemployed (F=4.845, p<0.001) and
using a smartphone or computer more than 6 hours a day
(F=2.105, p=0.035).

The life threat and bodily arousal factor was signifi-
cantly associated with depression (F=4.689, p<0.001),
being younger than 34 years of age (F=2.416, p=0.015),

12.62

12.8
12.01

12.71

12.65 135

125

Figure 3 Average PDI in each of the 11 regions of France.
PDI, Peritraumatic Distress Inventory.

being a woman (F=2.942, p=0.003), living in a low popu-
lation density area (F=2.755, p=0.005) and being unem-
ployed (F=2.553, p=0.010).

DISCUSSION

Main findings

The first case of COVID-19 was diagnosed in December
2019 in Wuhan, China, and has since brought unprec-
edented efforts from governments all over the world
to limit its spread. These steps have included social
distancing and global shutdowns. Their precise conse-
quences on mental health are still unknown. Itis currently
considered that the risk for mental health is outweighed
by the need to prevent infections. The available literature
on the mental health consequences of pandemics are
more focused on the sequelae of the infection; however,
other catastrophic events, such as the World Trade Centre
terrorist attacks, were followed by an increase in depres-
sion and PTSD cases, substance abuse, domestic violence
and child abuse.?® In that regard, the 2006 SARS epidemic
also induced an increase in PD and PTSD in patients and
clinicians.? COVID-19 could also have the same effect,
specifically because of the strong mitigation strategies
that have been enforced all over the world, on a scale

Table 2 Mean score, SD and quartiles for each item of the PDI

Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Q12 Q13  Total
Mean 1.05 1.52 1.53 1.51 029 079 244 1.04 0.89 1283 067 041 0.41 13.48
SD 1.15 1.29 1.3 1.35 0.77 117 1.26 1.24 116 1.23 1.07 043 0.85 8.02
25% 0 1 1 0 0 0 1 0 0 0 0 0 0 7
50% 1 1 1 1 0 0 2 1 0 1 0 0 0 12
75% 2 2 2 2 0 1 4 2 2 2 1 0 1 18

PDI, Peritraumatic Distress Inventory.
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never seen before, and the major economic disruptions
it has induced.”

The aim of our study was to quantify PD on a national
scale in a country that has been hard-hit by COVID-19.
We used a chatbot-administered standardised and a vali-
dated tool specifically designed to rate PD, the Psycholog-
ical Distress Inventory.® We showed that, in four groups of
patients atrisk to develop PD and PTSD, the prevalence
of psychological distress was 38.06% (n=674). These
patients are also at high risk to develop partial of full
PTSD 6weeks after the evaluation, as shown by Bunnell e
al.’ Within those four groups of patients, women, unem-
ployed (p<0.001) and depressed (p<0.001) patients had
significantly higher PDI score. Interestingly, patients
using their smartphones or computers more than 1hour
a day also had a higher PDI score (p=0.026). This could
also highlight the potential negative psychological impact
of information and/or social networks in the context of
such an event.

Limitations

There are limitations that should be considered when inter-
preting our results: first, a majority of participants were
women (91.25%). This is due in part to the fact that one of
the four groups explored consisted of patients with breast
cancer, but it could also show that men are less likely to
participate in this kind of online self-reported survey. This
fact could potentially bias the results and specifically the
value of the features we found to be associated with a PDI
over 14 (predictive of PTSD). Another limitation is due to
the sampling technique itself, relying on groups of patients
already using the chatbots, excluding patients not using
them. This study still holds interesting results because of
the large cohort of respondents, the adequate geograph-
ical spread across France and the sampling time frame
that corresponds to the pandemic peak in France. Another
limitation is the lack of baseline measures for these cohorts:
for example, we can only show that patients with depression
had a higher PDI score during the COVID-19 crisis, without
concluding that this is directly related to COVID-19.

Other studies have been conducted to measure the
impact of COVID-19 among the general population.
In Ttaly, Rossi et af' conducted a web-based survey on
18147. They found high rates of negative mental health
outcomes 3weeks into the COVID-19 lockdown: 37% of
the participants declared they had symptoms of PTSD,
17.3% of depression and 20.8% of anxiety. Like in our
study, the majority of respondents were women (79.6%).

Implications

Overall, policy makers are rightfully concerned by the poten-
tial negative effects of COVID-19 on public health, beyond
the pandemic itself. In the UK, psychological first aid guid-
ance has been issued by Mental Health UK.* In France,
several psychological support hotlines have been created
for healthcare professionals™ and the general public.** The
precise mental health sequelae of the pandemic are still
unknown but should not be neglected. In the coming weeks,

months and years, we need to thoroughly investigate these
consequences to be able to correctly address them. Specific
efforts should be made to lower the risk of PD, depression,
suicide, substance abuse and domestic violence; otherwise,
the long-term consequences of the COVID-19 pandemic
could be even more dire, should they remain unexplored,
unaddressed and ultimately forgotten.

CONCLUSION

COVID-19 has a significant impact on psychological
distress in patients with breast cancer, asthma, depression
and migraine: 38% of participants have a PDI >14. This
population is also at increased risk of partial or full PTSD.
Specifically, women, unemployed and depressed patients
are at an even higher risk. Patients using their smart-
phones or computers more than 1hour a day are also at
higher risk to develop PD. These measures call for system-
atic evaluation of the consequences of the COVID-19
pandemic in countries where lockdowns were enforced
(2.5billion people as of 3 May 2020).
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