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Aims: To examine whether the onset of the COVID-19 pandemic led to a change in demand for psychiatric
treatment, interest in internet-based therapy, and differences in treatment requests by self-reported diagnoses (e.
g., Posttraumatic Stress Disorder, Obsessive Compulsive Disorder, Generalized Anxiety Disorder, and Social
Anxiety Disorder).

Methods: Using an interrupted time series design, we analyzed intake questionnaires of treatment-seeking pa-
tients (N = 1,954) at an anxiety treatment center between June 6, 2019 through September 13, 2021.

Results: The change in general treatment-seeking from before to immediately after the global pandemic decla-
ration was not statistically significant. However, there was a steady increase in treatment seeking, with a more
pronounced increase from 2020 into 2021. Interest in internet-based therapy increased significantly after the
onset of COVID-19. The number of treatment-seeking individuals who self-reported “concerns or diagnoses” of
PTSD increased significantly.

Conclusion: The study supports anecdotal reports from clinics across the country about unprecedented demand
for services. It highlights that many patients experienced an immediate impact of the pandemic on their self-
reported concerns about trauma and PTSD symptoms, which has important clinical implications. It also high-

lights a shifting openness to internet-based services during the pandemic.

1. Introduction

The COVID-19 global pandemic has led to an increasing demand for
mental health services via technology based treatments and a reduction
in traditional access to mental health services as many providers were
required to move from in-person treatment to completely remote
treatment (Silver et al., 2021; Titov et al., 2020; Valdes et al., 2022).
Overall, there was a significant increase in demand for access to
technology-based services early in the pandemic. For example, a study
assessing changes in demand for services between March 19 and April
15, 2020 (N = 1668) by Titov and colleagues (2020) found an 89% in-
crease in website visits and a 90% increase in telephone calls to a digital
mental health service providing telephone and online psychological
assessments and online interventions.

This increase in demand is affirmed both by practitioners and in-
surance claims. According to the American Psychological Association’s
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(APA, 2021) COVID-19 practitioner survey, psychologists self-reported a
significant increase in individuals seeking treatment for anxiety, trauma,
and stress-related disorders from 2019 to 2020 and again from 2020 to
2021. Valdes and colleagues (2022) examined health care utilization
and Medicaid claims diagnoses (N = 1589,111) during the first year of
the pandemic and found that new diagnoses of anxiety disorders
significantly increased among adults. However, the focus of their study
was limited to analyzing new cases of anxiety and depression, rather
than new cases specific anxiety disorders.

While not a new technology, the COVID-19 pandemic required
mental health providers to offer internet-based options for patients.
Technology based treatments, both synchronous and asynchronous,
offer an opportunity to respond to increased demand by expanding ac-
cess to those in need of psychiatric care (Greenwood et al., 2022;
Lindsay et al., 2014, Silver et al., 2021; Young and Badowski, 2017).
Several studies supported the use of internet-based technologies to
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improve access to mental health services for individuals with post-
traumatic stress disorder (PTSD; Acierno et al., 2017; Morland et al.,
2017; Sloan et al., 2011), obsessive compulsive disorder (OCD; Abou-
jaoude, 2017; Pinciotti et al., 2022), generalized anxiety disorder (GAD;
Durland et al., 2014), and social anxiety disorder (SAD; Graziano et al.,
2021; Isautier et al., 2020; Kraus et al., 2021; Nauphal et al., 2021; Reay
et al., 2020). The transition to technology-based treatments has led to
improvements in access to treatment. For example, Silver and colleagues
(2021) described the effect of the transition from in-person to telehealth
appointments at an outpatient mental health clinic in the Northeast
United States serving primarily Medicaid and low-income patients (N =
393). They found that there was a significant decrease in missed ap-
pointments upon switching to a telehealth model. However, they did not
examine whether the onset of the pandemic led to sudden changes in
treatment-seeking or differential rates of treatment-seeking by
diagnosis.

Many of the studies published on changes in behavioral health
treatment due to the onset of the COVID-19 pandemic examined the
acute impacts of COVID-19 during the first 3-12 months of the pandemic
(Silver et al., 2021; Titov et al., 2020; Valdes et al., 2022; Mahoney et al.,
2021; Staples et al., 2021) rather than longer term impacts of the
COVID-19 pandemic on treatment-seeking behaviors, which are not
explored in the extant literature. Measuring both immediate and ongoing
long-term effects of the pandemic on treatment seeking could help health
systems understand both temporary and persisting changes in mental
health services needs and preferences, as well as prepare for future
global catastrophes. Furthermore, improving our understanding of
treatment-seeking behaviors among individuals with self-reported
symptoms of PTSD, GAD, and OCD in a naturalistic outpatient setting
can provide important insight into how to best to prepare for treatment
delivery during future catastrophes or pandemics.

We examined the effects of the COVID-19 global pandemic on the
demand for psychiatric treatment and openness to internet-based
treatments (defined as asynchronous or synchronous telemental health
treatment options) at an anxiety specialty clinic using an interrupted
time series analytical approach. We aimed to examine whether the onset
of the COVID-19 pandemic was associated with a change in demand for
psychiatric treatment, interest in internet-based therapy, and differences
in treatment requests by self-reported diagnoses (e.g., PTSD, OCD, GAD,
and SAD). We hypothesized that the onset of the pandemic would be
associated with a significant increase in demand for psychiatric treat-
ment, increased openness to internet-based therapy, and an increase in
treatment requests across a variety of self-reported diagnoses.

2. Methods

Participants were treatment-seeking patients (N = 1954) at a spe-
cialty anxiety-related disorder cognitive behavioral therapy clinic. The
Institutional Review Board at the University of Pennsylvania approved
all study methods. Data were collected for 119 weeks, beginning on June
6, 2019 (when we started collecting new patient questionnaires online)
through September 13, 2021. Weeks 1-41 were pre-pandemic, and
weeks 42-119 occurred post-announcement of COVID-19 as a global
pandemic by the World Health Organization (WHO; Table 1). Between
June 6, 2019 to September 13, 2021, there were a total of 1954 treat-
ment seeking adults (mean age = 32.73, range = 18.01 - 82.63) who
filled out a new patient questionnaire in the anxiety specialty treatment
center. Only Individuals who completed the new patient questionnaire
in full were included in this analysis. All patients who completed the full
new patient questionnaire went on to receive a full intake and course of
treatment.

Using an interrupted time series (ITS) design, we examined whether
the onset of the COVID-19 pandemic led to a change in treatment
seeking in general, a change in interest in internet-based therapy and
change in treatment-seeking by self-reported diagnoses (e.g., PTSD,
OCD, GAD, and SAD). The onset of the COVID-19 pandemic was defined
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Table 1
Demographics.
2019 2020 2021 Total
Gender (N,%)
Male 189 (39.6) 255 (33.8) 266 (36.8) 710 (36.3%)
Female 283 (59.3) 490 (65.0) 432 (59.8) 1205
(61.7%)
Gender Non- 4(0.8) 5(0.7) 18 (2.5) 27 (1.4)
Conforming /
Genderqueer
Transgender 1(0.2) 3(0.4) 5(0.7) 9 (0.5)
Something else 0(0) 0 (0) 1(0.1) 1(0.1)
Prefer not to 0(0) 1(0.1) 1(0.1) 2(0.1)
disclose
Age (mean, 30.63 33.20 33.6 32.73
range) (18.1-72.2) (18.1-77.3) (18.0-82.6) (18.0-82.6)

Note: Data were collected for 119 weeks (June 6, 2019-September 13, 2021).
The onset of the COVID-19 pandemic was defined as March 11, 2020, the date
the WHO officially declared COVID-19 a global pandemic.

as March 11, 2020, the date the WHO officially declared COVID-19 a
global pandemic.

We analyzed whether, at intake, treatment seeking individuals re-
ported whether they were open to receiving internet-based therapy (“If
available in the future, would you be interested in internet-based ther-
apy services, yes or no?”). We also analyzed whether they reported
having any of the following “concerns or diagnoses”: PTSD, OCD, GAD,
and SAD. This question represents the primary reason individuals were
seeking treatment. While we are not suggesting this equates to a valid or
reliable diagnosis, we are interested in treatment seeking behaviors in
naturalistic settings prior to actual diagnosis.

Interrupted Time series analysis is a statistical methodology
commonly used in longitudinal research designs that involves single
research units measured repeatedly at regular intervals over a large
number of observations followed by a planned or unplanned interven-
tion (in this case, the WHO global pandemic declaration), with addi-
tional observations following the intervention (Velicer, 2013).

The autoregressive integrated moving average (ARIMA) model tends
to be the most prevalent methodology for time series analyses as it is
able to effectively model the effects of dependency from the data series.
That is, it can account for the relationship between observations over
time (Velicer, 2013). An ARIMA model is comprised of three parameters,
(p,d,q; for a more in-depth overview of the parameters, see Box, Jenkins,
and Reinsel, 1994) the dependency in the data based on the data points
prior to the intervention (p), the difference in nonseasonal observations
(d), and the size of the moving average window (q).

While power is increased when the number of data points are equally
distributed before and after the intervention, it is not always practical
and therefore not a requirement of an ARIMA model given the quasi-
experimental nature of this approach (Zhang et al., 2011). We began
using the current version of the new patient questionnaire in July 2019
and 41 weeks later was the onset of the COVID-19 pandemic or our
ARIMA "intervention." Because 41 weeks post “intervention” would only
account for less than a year after the onset of COVID-19, the authors
thought it was important to take into account the longer-term effects of
the pandemic on self-reported symptoms as these analyses are missing
from the extant literature. The ARIMA model was identified using SPSS
limiting the data to the cases prior to the onset of COVID-19, which was
then used to identify whether the announcement of COVID-19 pandemic
was associated with a change in treatment-seeking in general, a pref-
erence for internet-based therapy, and a change in treatment seeking by
self-reported diagnoses (PTSD, OCD, GAD, and SAD). SPSS determined
the ARIMA model of being (0,0,0), demonstrating that there was no
dependence between observations. Next, we determined that there were
no outliers via inspection of residual Autocorrelation Function and
Partial Autocorrelation Function plots. We then conducted the inter-
rupted time series analysis and analyzed the output parameter estimates
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and calculated the effect size (R?). Percent change from prior to the
pandemic to post-onset of pandemic was then calculated based on the
ARIMA model time series parameter estimates (t) (i.e., not a comparison
of the percent change in raw means).

3. Results
3.1. Demographics

The sample consisted of 1205 women (61.7%), 710 men (36.3%), 9
transgender people (0.5%), 27 who identified as gender-non-conforming

or genderqueer (1.4%), 2 individuals who preferred not to disclose
(0.1%), and 1 individual who described themselves as “something else”
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(0.1%). Using Fisher’s exact test, we found no significant difference in
reported genders pre- or post-global declaration of the COVID-19
pandemic (p = 0.09). There was a significant difference in age from
pre- (M = 30.68, SD = 11.09) to post-declaration [(M = 33.73, SD =
12.86); t(1952) = —5.13, p > 0.001]. The current version of the new
patient questionnaire was implemented 41 weeks prior to the onset of
COVID-19 declaration in July 2019. To account for longer-term changes
after the onset of COVID-19, we examined 77 weeks after the global
pandemic declaration. However, as mentioned previously, the ARIMA
model does not require an equal sample before and after the intervention
given the quasi-experimental nature of the ARIMA interrupted time-
series analysis approach, and proportions per month were examined
(Zhang et al., 2011).
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Fig. 1. Treatment seeking in general.

Note: UCL = upper confidence limit, LCL = lower confidence limit. Data were collected for 119 weeks (June 6, 2019-September 13, 2021). The onset of the COVID-19
pandemic was defined as March 11, 2020 (i.e. Week 41), the date the WHO officially declared COVID-19 a global pandemic.

(b) Treatment Seeking by Gender.
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3.2. Interest in services in general

Overall, the change in general treatment-seeking from before to
immediately after the global pandemic declaration was not statistically
significant (p = 0.29, t = 1.08, R? = 0.01; Fig. 1). There was however a
steady increase in treatment-seeking from 2020 into 2021 (monthly
Nyp19 = 68.14; nygap = 62.83 nyga; = 85.06). While on average we did
not detect a significant change in treatment-seeking per month from
2019 to 2021, there was a greater increase in treatment-seeking by
month in the second year of the pandemic (2021). Although we note a
slight increase in treatment seeking per month from 2020 to 2021
(monthly nyp19 = 40.43; ngp20 = 40.83 nzp2; = 50.82) among our pa-
tients who identified as women, this did not reach statistical significance
or drive results.

Furthermore, while we did not have any a priori hypotheses about
changes in treatment-seeking by gender identity from 2019 to 2021, as
shown in Fig. 1b, we noted an increase in patients who identified as
Gender Non-conforming/Genderqueer from 2019 to 2021 (monthly
ny019 = 0.57; ngp20 = 0.42 nypp; = 2.12) seeking treatment. There was a
very slight increase in individuals reporting that they identify as
Transgender (monthly ngp19 = 0.14; nggzo = 0.25 ngp2; = 0.60). The
slight increases in both groups did not reach statistical significance (p >
0.05) however.

3.3. Interest in internet-based therapy

Following the announcement of COVID-19 as a global pandemic on
March 11, 2020, interest in internet-based therapy increased signifi-
cantly (p < 0.001; see Fig. 2). There was a 19.3% increase in interest in
internet-based therapy after the announcement of the COVID-19 global
pandemic (p = 0.00, t = 8.28, R? = 0.36), with a larger increase from
2020 into 2021 (monthly Ngp19 = 42.43; nygo = 46.5; nyp2; = 64.35).

3.4. Self-reported principal diagnoses at time of treatment-seeking

The number of treatment-seeking individuals who endorsed having
“concerns or diagnoses” of PTSD (nprsp 2019 = 12.57 monthly; nprsp 2020
= 14.33 monthly; nprsp Jan-sept. 2021 = 20 monthly) increased signifi-
cantly by 7.1% from before to after the global pandemic declaration
(Fig. 3a; p < 0.01, t = 3.24, R? = 0.10). In contrast, the change in the
number of treatment-seeking individuals who endorsed having “con-
cerns or diagnoses” of OCD (Fig. 3b; nocp 2019 = 26.71 monthly; nocp
2020 = 26.67 II‘lOl'lthly; NOCD Jan-Sept. 2021 = 33.41 I'l‘lOl'lthly; p=0.87,t=
0.17, Rz =0.01), GAD (Fig. 3¢; n gap 2019 = 48.86 IIlOIlthly; 1N GAD 2020 =
42.83 monthly; ngap jan-sept. 2021 = 56.11 monthly; p = 0.1, t = —1.66,
R2 = 003), and SAD (Flg Bd, NSAD 2019 = 17.57 IIlOIlthly; NSAD 2020 =

1.200

1.000

Interested in Internet-Based
Treatment (%)
o o
2 2
8 8

'S
=3
=3

Psychiatry Research 320 (2023) 115044

14.25 monthly; nsap jan-sept. 2021 = 19.17 monthly; p = 0.1, t = —1.68,
R? = 0.01) was not statistically significant.

4. Discussion

In data from this naturalistic study, interest in internet-based services
and services for PTSD increased from before to after the WHO official
declaration of the COVID-19 global pandemic. These findings were
consistent with hypotheses. Contrary to hypotheses, there was not a
significant increase in treatment seeking at the point of the pandemic
declaration. However, there was a general increase in treatment seeking
over time, with a larger increase from 2020 to 2021. There was not a
significant change in treatment-seeking for self-reported symptoms of
OCD, GAD, or SAD. These findings suggest that the declaration of the
pandemic marked a shift in technology-based offerings for mental health
and a shift in treatment seeking for trauma-related distress.

There are several possible reasons why we observed a significant
interest in internet-based therapy from before to after the global COVID-
19 pandemic declaration. Most obviously, individuals were ordered to
limit out-of-home activities, and telehealth options became widely
available for the first time in history. A possible explanation for the
increased interest could be increased comfort with video conferencing
software, which proliferated in use across the workforce and enter-
tainment industry, in addition to healthcare, at the time of the pandemic
declaration. The ubiquity of video conference software may have
resulted in increased comfort with technology compared to before the
pandemic. Notably, 22.63% of individuals did not endorse interest in
internet-based treatment after the point of the declaration. This may
have been due to reluctance or resistance to the treatment modality (e.
g., due to privacy concerns). Alternatively, this might suggest that
increased interest in internet-based services may not have been purely
based on logistical considerations. More research is needed to determine
factors that may influence reluctance or acceptance of this modality in
different contexts and among different clinical populations.

The significant increase in treatment seeking for PTSD and trauma-
related distress from before to after the global COVID-19 pandemic
mirrors a number of anecdotal reports in the media about the trauma of
the pandemic. To be clear, we do not know whether individuals were
reporting the pandemic as traumatic or if they had previous trauma for
which symptoms were exacerbated. Furthermore, given that the data is
self-reported, we do not know whether treatment seekers experienced a
recent Criterion A trauma that would be necessary for a PTSD diagnosis
or whether their Criterion A trauma was relevant to the pandemic. Some
individuals seeking psychiatric treatment may have experienced the
onset of the pandemic as traumatic (especially as it relates to grief and
loss from the virus). Others may have experienced an exacerbation in
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Note: Data were collected for 119 weeks (June 6, 2019-September 13, 2021). The onset of the COVID-19 pandemic was defined as March 11, 2020 (i.e. week 41), the
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pre-existing PTSD symptoms, especially with increased attention toward
racial trauma (Carter, 2007; Carter et al., 2020; Comas-Diaz et al., 2019;
Kirkinis et al., 2018) and other psychosocial stressors that might have
increased baseline anxiety, including job or food insecurity (Fang et al.,
2021). Regardless, the nature of the question posed to potential patients
did not change from before to after the pandemic declaration, and yet
patients reported a marked increase in interest in PTSD-related mental
health care during this transition.

Consistent with widespread media reports, there was a nearly 25%

increase in monthly new patient contacts in 2021 (85.06 per month)
compared to 2019 (68.14 per month). However, the timing of the global
pandemic declaration was not associated with a significant increase in
general treatment seeking, and monthly inquiries dipped from 2019
(68.14 per month) to 2020 (62.83 per month). There are a number of
logistical explanations for this dip. In the first weeks of the pandemic,
many clinics (including the one from which these data were extracted)
temporarily ceased initial intake appointments. While this pause was not
advertised on our website, it is possible that providers who typically



G.E. Hamlett et al.

Psychiatry Research 320 (2023) 115044

=== Observed
60 w— Fit
ucCL
IS LCL
50
= |
o
£ .40
)
v
S
S 3
c
wi
a 20
<
wi
.10
.00 -

e s L - B~ ¥, B e |
i e e e

Week

N0 W
i

10T
61T

Fig. 3. (continued).

referred patients to our clinic during that stretch delayed their referrals.
It is also possible that for some individuals during the pandemic, there
were delayed mental health effects that only emerged after the acute
phase of the lockdowns expired. This is consistent with epidemiological
studies that reported a worsening of mental health disorder prevalence
in the second and third quarter of the pandemic, even beyond the
prevalence in the immediate aftermath of the onset (Gan et al., 2020;
Jia, 2021). Consistent with this possibility, while the onset of the global
pandemic was associated with a significant increase in treatment
seeking for PTSD, 2021 (20 monthly) had even higher monthly numbers
of individuals seeking PTSD care than 2020 (14.3 monthly). Similar
effects were observed for OCD, for which there was an increase in
treatment seeking from 2020 (26.71 monthly) to 2021 (33.41 monthly).
However, the change in OCD from before to after the onset of the
pandemic was not statistically significant, suggesting that increased
treatment seeking for OCD evolved over time rather than immediately
after the pandemic declaration.

There was a notable increase in treatment seeking among patients
who identified as Genderqueer/Gender non-conforming, particularly in
the second year of the pandemic. Treatment seeking among Gender-
queer/Gender non-conforming and Transgender individuals did not
reach statistical significance, possibly due to low power given that our
clinic is not an LBTQ+ specialty clinic. While examining the change in
treatment-seeking among this population was not a primary aim of our
study, it is still a notable change that merits discussion in light of several
studies demonstrating the effect of the COVID-19 pandemic on the
mental health of gender non-binary/non-conforming, genderqueer, and
transgender individuals (Kidd et al., 2021; Krause, 2021; Salerno et al.,
2020).

There are a number of important limitations of this study. First, the
data reflect treatment seeking at a specialized anxiety disorder treat-
ment center, which may not reflect trends in generalized practices or
practices with other specialty areas. Second, patients indicated their
reasons for treatment seeking using a self-reported checklist. Due to a
number of logistical factors (insurance, need for immediate services,
matching of patient preferences to therapists), not all patients who
completed the new patient questionnaire received services at our center.
Therefore, we cannot determine the accuracy of patients’ self-reported
description of their chief concerns compared to a clinical interview.
Another limitation was the fact that in the new patient questionnaire, in
terms of demographic information, patients are only asked to report
gender identity and age. At the time of the data collection, the new
patient questionnaires did not ask about racial or ethnic identity, as a
more in-depth demographic report is completed at the phone screen and
formal intake. This information may be useful in understanding how
generalizable our findings are. There are several methodological

limitations that restrict the conclusions that can be drawn from this
study. However, results still meaningfully contribute to the literature as
they speak to how the onset of COVID-19 may have impacted self-
reports of PTSD in a naturalistic setting. Lastly, the global pandemic
was marked by waxing and waning surges of cases on different time-
frames at different regions in the world. While it would have been
interesting to explore multiple discrete time-periods, we made an a priori
decision to focus this exploration on the declaration of the global
pandemic due to the abrupt policy and social changes in many domains
that occurred immediately after the declaration by the WHO. This was
essential in our dataset as patients occasionally seek treatment for ser-
vices from our center from across the nation and the world, where waves
of case increases varied over time.

The study has a number of important findings for consideration. The
study confirms anecdotal reports from clinics across the country un-
precedented demand for services, often resulting in long waitlists. It
highlights that a number of patients experienced an immediate impact of
the pandemic on their self-reported concerns about trauma and PTSD
symptoms. It also highlights a shifting openness to internet-based ser-
vices during the pandemic. Prior to the pandemic, our clinic rarely
offered telehealth; after the global declaration, telehealth became the
modal treatment. Nevertheless, not all patients expressed interest in
internet-based services even at the height of the pandemic. This reflects
shifting interests in internet services but an ongoing need for availability
of in-person options. In-person options could continue to be important
for patients who live in homes without a private location for therapy or
who wish to discuss sensitive subject matters that they do not want
family/housemates overhearing.

In summary, our study demonstrated a robust increase in telehealth
therapy from before to immediately after the global declaration of the
COVID-19 pandemic. There was a slight increase in treatment seeking in
general from 2019-2021 with a significant increase in treatment seeking
for self-reported trauma and PTSD. Future research should continue to
follow trends in treatment-seeking, especially for PTSD, as the pandemic
continues. This will inform preparedness for mental health services to
respond in the face of the changing COVID-19 pandemic and future
catastrophes.
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