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Abstract

Objective: The aim of this study is to apply the theory of
reasoned action (TRA) and technology acceptance model
(TAM) to psychologists' telepsychology use during the
COVID-19 pandemic.

Methods: A sample of 2619 US-licensed psychologists
completed a survey assessing telepsychology use and as-
pects of both models in May 2020.

Results: Cross-sectional TRA and TAM path models evi-
denced excellent fit in explaining psychologists' tele-
psychology use. The TRA indicated that psychologists'
attitudes concerning telepsychology and subjective norms
were associated with intentions to use telepsychology,
which related to percentage of clinical work performed via
telepsychology. The TAM showed that perceived useful-
ness of telepsychology and perceived ease of use were
associated with attitudes toward telepsychology. Per-
ceived usefulness was associated with psychologists' in-
tention to use telepsychology, as was perceived ease
of use.

Conclusion: Efforts to facilitate telepsychology provision
during the pandemic and broadly may benefit from train-
ings and campaigns to address attitudes toward tele-

psychology, subjective norms, and perceived ease of use.
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In March 2020, the World Health Organization characterized a novel coronavirus (COVID-19) as a pandemic
(World Health Organization, 2020) following rapid spread worldwide. As a result, many schools, businesses,
institutions, and governments in the United States transitioned to online models (Adalja et al., 2020). One of the
most notable changes was in healthcare delivery, with elective procedures being postponed and routine patient
visits being postponed or conducted virtually as per Centers for Disease Control and Prevention (2020) re-
commendations. Telehealth service provision rapidly increased across the United States during the first months of
the pandemic (Perrin, Pierce, et al., 2020), as did use of telepsychology (Pierce, Perrin, Tyler, et al., 2020). Broadly,
telepsychology is defined as the provision of psychological services via technology (American Psychological As-
sociation, 2015). An initial study during the pandemic found a 12-fold increase in use of telepsychology (i.e., real-
time audio [e.g., telephone] and/or video conferencing technology to provide psychological services) in the United
States, with psychologists performing 85.5% of their clinical work via telepsychology during the COVID-19 pan-
demic, compared with 7.1% previously; 96.5% of psychologists reported using telepsychology in their practice
during the pandemic (Pierce, Perrin, Tyler, et al., 2020). This shift to telepsychology has been documented in a
variety of contexts, including integrated behavioral health care in primary care clinics (Perrin, Pierce, et al., 2020),
parent-child interaction therapy for children with behavior problems (Gurwitch et al., 2020), and psychiatry
(Uscher-Pines et al., 2020). In a May 2020 survey, psychologists reported that they anticipated conducting about
35% of post-pandemic clinical services via telepsychology, which represents a fivefold increase from pre-pandemic
use (Pierce, Perrin, Tyler, et al., 2020). Although this projection may change over time depending on a number of
factors, such as length of the pandemic, continuance of policies supportive of telepsychology, and so on, this
estimate does suggest that the shift appears to be built to last. In contrast, before the COVID-19 pandemic, only
about 21% of US psychologists endorsed telepsychology use (Pierce et al., 2020a); however, pre-pandemic tele-
psychology use was more prevalent in the Veterans Health Administration (VHA), where telepsychology infra-
structure, policies, and training have been in place for years (Godleski et al., 2012).

These drastic changes in telepsychology use during the pandemic can be attributed to a number of factors. For
example, to allow for continuity of care while adhering to social distancing guidelines, government agencies and
other public and private institutions (e.g., Johns Hopkins [Nitkin, 2020], Mayo Clinic [Stiepan, 2020], and the VHA
[2020]), companies, and systems made key policy changes to ameliorate deterrents to adoption of telemedicine and
telepsychology in the United States. Such changes included allowing certain applications like Skype and FaceTime
to be used for telehealth and telepsychology by loosening security and privacy requirements of the Health
Insurance Portability and Accountability Act (U.S. Department of Health and Human Services' Office for Civil
Rights, 2020). Other changes included some states allowing psychologists not licensed within their state to provide
services under a declaration of emergency (California Board of Psychology, 2020; State of Arizona Board of
Psychologist Examiners, 2020; Texas State Board of Examiners of Psychologists, 2020) and telehealth and tele-
psychology visits being reimbursed at the same rate as in-person visits (U.S. Centers for Medicare & Medicaid
Services, 2020). Training and supervision provisions were also made, including allowance for telepsychology
training hours to be counted the same as in-person hours (Association of Psychology Postdoctoral and Internship
Centers, 2020), adoption of telesupervision by psychology training programs (e.g., Perrin, Rybarczyk, et al., 2020),
and establishment of training programs and resource banks for both psychologists (e.g., American Psychological
Association, 2020; Australian Psychological Society, 2020; European Federation of Psychologists' Associa-
tions, 2020; Martin et al., 2020; Telebehavioral Health Institute, 2020) and consumers (Australian Psychological
Society, 2020; European Federation of Psychologists' Associations, 2020).

Although these policy changes paved the way for successful implementation of telehealth and telepsychology,
a new wave of challenges came with increased traffic on the internet and various video conferencing and streaming
services. This increased traffic resulted in greater delays and diminished network speeds (Ookla, 2020) as well as
network instability and very slow data transfer rates (Tahir, 2020), all of which made adopting and accessing
telehealth and telepsychology platforms more difficult. Prior research has detailed deterrents of telepsychology

uptake before the COVID-19 pandemic, including concerns for psychologists surrounding practice (e.g., insufficient
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training, handling client safety/crisis, insufficient demand, efficacy) and environmental/policy concerns (e.g., priv-
acy, legality, ethics, reimbursement, prohibitive organizational policies/culture; Pierce et al., 2020c).

Moreover, several theoretical models of behavior change may provide a useful framework for explaining the
adoption of telepsychology among psychologists. The theory of reasoned action (TRA) outlines a framework for
understanding the relationships among attitudes toward behavior, perceived social pressure (i.e., subjective
norms), behavioral intentions, and behavior (Fishbein & Ajzen, 1977). The TRA posits that attitudes and norms
precede intentions, which precede behavior (Fishbein & Ajzen, 1977). Derived from the TRA, the technology
acceptance model (TAM) was developed to provide a foundation for understanding factors associated with an
individual's willingness to adopt computer technologies or why technology has not been accepted in a given
population (Davis et al., 1989). Perceived usefulness (i.e., expectation of technology increasing/decreasing per-
formance) and perceived ease of use (i.e., expectation of effort level required and self-efficacy surrounding use of
the technology) are key variables related to computer technology acceptance (Davis et al., 1989). Both theories
posit that attitude toward technology influences behavioral intention to use it, but the TAM does not measure
subjective norms and adds perceived usefulness as an influence on behavioral intention. In other words, the
theories diverge in important ways with regard to which variables might kick off the chain of events leading to
attitudes, intention, and actual behavior.

The TRA and TAM previously have been used to examine psychologists' openness to using telepsychology
before the COVID-19 pandemic (Pierce et al., 2020b). Using data from 1791 psychologists currently practicing
psychotherapy, Pierce et al. (2020b) developed and analyzed path models derived from the TRA and TAM to
assess hypothesized associations among attitudes toward telepsychology, subjective norms, intention to use
telepsychology, perceived ease of use, perceived usefulness, and current use of telepsychology. Both the TRA
and the TAM models poorly fit the data, and the authors hypothesized that this could be due, in part, to the
dichotomous (yes/no) outcome used for use of telepsychology. A third model was developed, which combined
the two theoretical models and resulted in adequate to good fit. Within this combined model, variables as-
sociated with use of telepsychology by psychologists were perceived attitudes/expectations of others (i.e.,
subjective norms) that were associated with psychologists' perceptions of telepsychology's usefulness and ease
of use. Furthermore, as this study was conducted before the COVID-19 pandemic, only 20% of participants
reported telepsychology use. It is unclear whether these associations would be the same during the COVID-19
“telemedicine revolution” (Perrin, Pierce, et al., 2020), when many psychologists transitioned some or all of
their clinical services to telepsychology. Moreover, given that mental health providers tend to report more
positive attitudes toward telepsychology after use (Brooks et al., 2012) and that perceived ease of use also
appears to increase (Gibson et al., 2011), it may be that associations among TAM and TRA variables may differ
from these previous patterns in the first few months of the pandemic, when telepsychology was being widely
implemented.

There is potential for telepsychology to aid psychologists in increasing the reach of mental health services
during the COVID-19 pandemic and beyond, given the profound rates of mental health issues identified on a global
scale (Alzueta et al., 2021). Furthermore, telepsychology allows psychologists to maintain the treatment of their
clients while following social distancing recommendations. Although telepsychology delivered via telephone or
video conferencing technology has been proven effective and non-inferior to in-person therapy for a wide range of
disorders (Varker et al., 2019), many psychologists did not offer these services before the COVID-19 pandemic.
The purpose of the present study was to test the applicability of the TRA, TAM, and previously combined model
(Pierce et al., 2020b) to psychologists' adoption of telepsychology in the context of the COVID-19 pandemic. While
the TAM, TRA, and combined model have been used to examine the uptake of new technology in the context of
telehealth broadly (Hu et al., 1999) and telepsychology specifically (Monthuy-Blanc et al, 2013; Pierce
et al., 2020b), the COVID-19 pandemic may have profoundly impacted the landscape of subjective norms and
attitudes contributing to behavior change, thus necessitating a new examination at this unique point in the history

of mental healthcare delivery.
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Based on previous investigations of the TRA, we expected the following:

1. Attitudes toward telepsychology would be positively associated with intention to use telepsychology.
2. Subjective norms about the use of telepsychology would be positively associated with intention to use
telepsychology.

3. Intention to use telepsychology would be positively associated with actual use of telepsychology.
Based on previous studies using the TAM to examine behavior change, the following aspects were hypothesized:
Perceived usefulness of telepsychology would be positively associated with attitude toward telepsychology.

Perceived ease of use of telepsychology would be positively associated with attitude toward telepsychology.

Attitude toward telepsychology would be positively associated with intention to use telepsychology.

LD

Intention to use telepsychology would be positively associated with actual use of telepsychology.

Based on the previous investigation of a combined model to understand telepsychology (Pierce, Perrin, Tyler,
et al,, 2020), the following aspects were hypothesized:

1. Subjective norms around the use of telepsychology would be positively associated with perceived usefulness of
telepsychology.

2. Subjective norms would be positively associated with perceived ease of use of telepsychology.

3. Perceived usefulness would be positively associated with current use of telepsychology.

Perceived ease of use would be positively associated with current use of telepsychology.

In addition, it was expected that statistical mediations would operate and that all three models would de-

monstrate good fit.

1 | METHODS
1.1 | Participants

The data used in this study are a secondary analysis of participant responses obtained from a larger study of
environmental and demographic factors relating to psychologists' use of telepsychology during the COVID-19
pandemic (Pierce, Perrin, Tyler, et al., 2020). A recruitment list of names and email addresses of potential parti-
cipants was generated using publicly available information on websites for mental health clinics and counseling
centers, professional listservs, and professional organization directories. Criteria for eligibility were that partici-
pants must be licensed to practice as a psychologist in the United States at the time of participation, age 18 or
older, and actively practicing as a psychologist in the United States at the time of participation. A recruitment flow
diagram is shown in Figure 1. Emailed invitations were sent to 27,324 potential participants between May 11,
2020, and May 25, 2020. Among that number, 14.3% (n = 3897) of invitations returned as undeliverable, whereas
15.8% (n = 3694) of delivered emails resulted in individuals at least accessing the study's online information sheet.
Among these, 184 individuals chose not to consent to participate in the survey or abandoned the survey after
reviewing the information sheet. Another 541 began the survey but failed to complete it. In addition, 198 failed to
meet eligibility criteria based on their responses to the initial screener items. Among the remainder, 127 were
excluded from analysis after refusing to provide demographic data (e.g., age, years in practice). Finally, data were
excluded for 25 participants who indicated they had started practicing as a licensed psychologist before age 18 or

failed to provide a meaningful answer to the final validity check question, “In one sentence or less, what do you
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think the purpose of this study was?” This resulted in an 11.18% (n = 2619) response rate of eligible individuals who
fully participated in the study. This aligns with research examining response rates using similar recruitment
strategies (Petrov¢ic et al,, 2016).

Women comprised 64.2% of the sample and there was a mean age of 57.29 years, with an average of 24.22 years in
practice. Full sample demographics appear in Table 1. These sample characteristics were similar to APA's 2017 mem-
bership demographics (American Psychological Association, 2018), although the geographical region was not surveyed
and therefore could not be assessed for representativeness. In addition, respondents were presented with 20 theoretical
therapeutic approaches and asked to select all approaches that applied to them; cognitive behavioral therapy (70.4%),
psychodynamic (38.2%), interpersonal (31.1%), family systems (23.9%), and solution-focused (23.7%) were the five most
commonly identified therapeutic approaches, although all 20 were endorsed by at least some of the sample.

1.2 | Procedure

The current study was approved by the host University's Institutional Review Board. Personalized email invitations were
sent to potential participants, requesting them to complete the survey. The survey's purpose was explained as an attempt
to understand approaches to treating their patients during the COVID-19 pandemic, but telepsychology was not men-
tioned to avoid introducing any bias or assumptions about the study or willingness to participate. To improve participation
rates, a reminder invitation was sent one week after the initial invitation. Invited individuals who clicked on the link to the
Qualtrics platform were provided an information sheet with further details about the study, including IRB information and
contact details for the investigators, before asking them to provide informed consent to participate.

Participants completed a number of demographic questions about themselves and their practice, read the tele-
psychology definition used in this survey, and then answered the items concerning telepsychology. Participants were
given the following description of telepsychology, “For the purpose of this survey, ‘telepsychology’ refers the use of real-
time audio (e.g., telephone) and/or video conferencing technology to provide psychological services.” This description
aligns with definitions of telehealth provided by both the Centers for Medicare and Medicaid Services (2019) and the
U.S. Drug Enforcement Administration Diversion Control Division (2019). For the current study, participants provided

answers based on their experiences “during the COVID-19 pandemic in the United States.”

1.3 | Measures
1.3.1 | Demographics

Participants provided data regarding their age, gender, race/ethnicity, years of clinical practice, current primary
practice setting, and percentage of clinical work conducted via telepsychology. The level of telepsychology use was
assessed by asking participants, “What percentage of your patient treatment is provided using telepsychology?”
with answers ranging from 0% to 100%.

1.3.2 | Technology acceptance model and theory of reasoned action

Data were collected using an item pool originally developed by Chau and Hu (2002) to assess variables within both
the TAM and TRA to understand healthcare professionals' use of technology to deliver health care. These items
have demonstrated good validity with healthcare professionals when measuring attitudes, subjective norms,
perceived usefulness, perceived ease of use, and behavioral intention (Chau & Hu, 2002). To prevent participant

attrition, five items with the highest factor loading for each construct (Chau & Hu, 2002) were selected rather than
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TABLE 1 Summary of sample demographics
Characteristics
Age, M, SD 57.29 11.42
Years in Practice, M, SD 24.22 11.03

Gender, N, %

Woman 1681 64.2
Man 928 354
Genderqueer 3 0.1
Gender Non-conforming 3 0.1
Transman 2 0.1
Transwoman 1 0.0
Intersex 1 0.0
Race/Ethnicity, N, %
White/European American 2385 91.1
Latinx/Hispanic 61 2.3
Asian/Asian American (NH/NL) 50 1.9
Black/African American (NH/NL) 50 1.9
Multiracial/Multiethnic 40 1.5
Other 30 11
American Indian/Alaska Native/Native American 3 0.1
Primary Practice Setting, N, %
Individual Practice 1424 54.4
Group Practice 397 15.2
Hospital/Medical Center 178 6.8
Academic Medical Center 126 4.8
Other 116 4.4
School/University 113 4.3
Qutpatient Treatment Facility 99 3.8
Veterans Affairs Medical Center 80 31
Geriatric Facility 23 0.9
Psychiatric Hospital 20 0.8
Correctional Facility 19 0.7
Rehabilitation Center 13 0.5
Residential Treatment Center 11 0.4

Abbreviation: NH/NL, Non-Hispanic/Non-Latinx.
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using the entire 18-item pool. In these items, the words “telemedicine technology” were replaced with “tele-
psychology.” For example, the item assessing perceived usefulness read “Using telepsychology can improve my
patient care and management.” Participants answered TAM and TRA items using 7-point Likert-type scales, where

possible answers ranged from 1 “strongly agree,” to 4 “neutral,” to 7 “strongly disagree.”

1.4 | Data analysis

Cross-sectional path models were estimated in IBM AMOS 24.0 using maximum likelihood estimation. Initially,
fully saturated versions of each model were run for both the TRA and the TAM by including all theorized variables
and all possible paths. Following procedures discussed by Meyers et al. (2017), these saturated models were
trimmed by removing the path that would least significantly decrease R? and then re-estimated. Models were
trimmed until the only paths that remained were statistically significant and had standardized regression weights
of 0.1 or greater, representing at least a small effect size. As an exploratory analysis, we also estimated the cross-
sectional path model combining the TAM and TRA that was previously found to be a better fit than either the TAM
or the TRA (Pierce et al., 2020b).

Once final models were determined, they were compared using a number of goodness-of-fit criteria including
fit cutoffs of 0.90 for the normed fit index (NFI) and incremental fit index (IFl; Bentler & Bonett, 1980), 0.95 for the
Tucker-Lewis Index (TLI) and comparative fit index (CFl; Hu & Bentler, 1999), and 0.06 for the root mean square
error of approximation (RMSEA; Hu & Bentler, 1999).

2 | RESULTS

Table 2 shows the descriptive statistics and bivariate relationships among the study variables. Attitude toward use
of telepsychology, subjective norms, perceived usefulness, perceived ease of use, behavioral intention to use
telepsychology, and current percentage use of telepsychology were all significantly positively associated. Table 3
shows mean scores of study variables grouped according to reported primary practice setting and number of years
in practice. As reported previously (Pierce, Perrin, Tyler, et al., 2020), psychologists reported performing 7.07%
(SD = 14.86) of their clinical work using telepsychology before the pandemic, with 45.70% not using telepsychology
at all during that time. Psychologists in Veterans Affairs medical centers and individual practices reported the
highest percentage use of telepsychology before the pandemic.

TABLE 2 Descriptive statistics and bivariate correlations among study variables

Variables 1 2 3 4 5 M (SD) Range
1. Attitude toward telepsychology 6.58 (0.88) 1-7
2. Subjective norms 0.364* 6.05 (1.40) 1-7
3. Perceived usefulness 0.520"" 0.421* 6.18 (1.33) 1-7
4. Ease of use 0.303*" 0.192** 0.327* 542 (1.47) 1-7
5. Behavioral intention 0.582"* 0.420"" 0.604"* 0.345"* 644 (1.25) 1-7
6. Percentage of treatment via 0.347** 0.336"" 0.362** 0.232°* 0.574"* 85.53% (29.24) 0-100
telepsychology

**p<0.01.
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2.1 | Theory of reasoned action
2.1.1 | Fully saturated model

The saturated, cross-sectional TRA model explained 34.1% of the variance in percentage use of telepsychology.
Subjective norms were associated with intention to use telepsychology, 8 =0.24, p < 0.001, and with current use,
B=0.12, p < 0.001. Attitude toward telepsychology was associated with intention to use telepsychology, = 0.50,
p <0.001, but not with current use, §=-0.002, p =0.937. Intention to use telepsychology was associated with
current use, 8=0.53, p < 0.001. Fit indices were invalid because the model was saturated.

2.2 | Final model

The final model (Figure 2) was constructed by removing the effect of attitude toward telepsychology on current
use from the saturated model. This model explained 34.1% of the variance in percentage use of telepsychology and
demonstrated excellent fit across all indices (Table 4). Subjective norms were again associated with behavioral
intention to use telepsychology, f=0.24, p<0.001, and with current use, §=0.12, p<0.001. Attitude toward
telepsychology was also associated with intention to use telepsychology, §=0.50, p < 0.001, which was, in turn,
associated with current use, 8=0.53, p < 0.001. In addition, there were significant indirect effects (all ps < 0.001) of
subjective norms on current use, $=0.13, and of attitude on current use, §=0.26, both through intention to use
telepsychology.

2.3 | Technology acceptance model

2.3.1 | Fully saturated model

The fully saturated, cross-sectional TAM model explained 33.1% of the variance in percentage use of tele-
psychology. Within this model, perceived usefulness of telepsychology was associated with attitude toward tele-
psychology, 8=0.47, p<0.001, and with intention to use telepsychology, 8=0.39, p<0.001, but not with
percentage use, §=0.04, p = 0.417. Perceived ease of use was also associated with attitude toward telepsychology,
B=0.15, p<0.001, intention to use telepsychology, §=0.11, p<0.001, and percentage use, 8=0.04, p=0.036.
Attitude toward telepsychology was associated with intention to use telepsychology, 8 =0.35, p < 0.001, which was,
in turn, associated with percentage use, §=0.55, p < 0.001. Again, fit indices were invalid because the model was

saturated.

Attitude Toward
Telepsychology @ @

.50

39 34
.36 Intention to Use | .53 » Current Use of
Telepsychology Telepsychology
24
Subjective
Norms A2

FIGURE 2 Final model of the theory of reasoned action
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TABLE 4 Fit indices of unsaturated and final models

Theory of reasoned action Technology acceptance model

Final model Model 2 Final model Combined model
NFI 1.00 1.00 0.998 0.911
IFI 1.00 1.00 0.999 0.912
TLI 1.002 1.001 0.997 0.468
CFI 1.00 1.00 0.999 0.911
RMSEA 0.00 0.00 0.02 0.213
AIC 18.006 26.906 30.007 137.998
BIC 70.841 103.223 100.454 138.033

Abbreviations: AIC, Akaike Information Criterion; BIC, Bayesian Information Criterion; CFl, comparative fit index; IFI,
incremental fit index; NFI, normed fit index; RMSEA, root mean square error of approximation; TLI, Tucker-Lewis Index.

2.3.2 | Model 2

The first trimmed TAM model was constructed by removing the path from the saturated model that would least
decrease R, which was the effect of perceived usefulness of telepsychology on current use. This model still explained
33.1% of the variance in percentage use of telepsychology and evidenced excellent fit (Table 4). Although all paths were
statistically significant at p < 0.05, the effect of ease of use on current use was below the predetermined standardized

regression weight magnitude, 8= 0.04, p = 0.024, and was subsequently removed for the final model.

2.3.3 | Final model

The final model (Figure 3) explained 33.0% of the variance in percentage use of telepsychology and also evidenced
excellent fit. Perceived usefulness of telepsychology was associated with attitude toward telepsychology, §=0.47,
p<0.001, and intention to use telepsychology, 8=0.39, p<0.001. Ease of use was associated with attitude toward
telepsychology, 8=0.15, p<0.001, and intention to use telepsychology, 8=0.11, p <0.001. Attitude toward tele-
psychology was associated with intention to use telepsychology, 8 =0.35, p < 0.001, which was, in turn, associated with
percentage use, 3=0.57, p < 0.001. There were also a number of significant indirect effects (all ps < 0.001). Ease of use
exerted an indirect effect on intention through attitude, 8= 0.05, and current use through both attitude and intention,

B=0.10. Perceived usefulness exerted an indirect effect on intention through attitude, §=0.16, and on current use

Perceived
Usefulness

.39

Attitude Toward [ 35 »| Intention to Use 57 Current Use of
Telepsychology Telepsychology " | Telepsychology

47 i .33

.33

Perceived
Ease of Use

FIGURE 3 Final model of the technology acceptance model
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through attitude and intention, 3=0.32. And finally, attitude exerted an indirect effect on current use through
intention, §=0.20.

2.4 | Combined model

The cross-sectional combined model (Figure 4) explained 14.5% of the variance in percentage use of tele-
psychology. Whereas several of the fit indices demonstrated adequate fit (i.e., NFI, IFl, and CFl), two (TLI and
RMSEA) showed less than adequate or poor fit to the data. Within this model, subjective norms were uniquely
associated with perceived usefulness, §=0.42, p<0.001 and ease of use, §=0.19, p<0.001. Both perceived
usefulness, 8 =0.32, p < 0.001, and perceived ease of use, f=0.13, p < 0.001, were directly associated with current
use of telepsychology. Finally, subjective norms exerted an indirect effect on current use through perceived

usefulness and ease of use, §=0.16, p=0.012.

2.5 | Model comparison

In examining the fit of the final versions of the TRA and TAM models and Model 2 of the TAM (Table 4), the TRA
model demonstrated slightly better fit to the data, as shown by the NFI, IFI, TLI, CFl, and RMSEA indices. However,
both final models showed excellent fit across all indices; as neither showed substantially better fit than the other,
both were retained, suggesting that both models are useful in explaining use of telepsychology during the pan-
demic. In contrast, the fit indices for the combined model ranged from poor to adequate fit, which may suggest that

it does not describe telepsychology use as well as the TRA or TAM models.

3 | DISCUSSION

The current cross-sectional study is the first known to examine the uptake of telepsychology services among
psychologists during the pandemic using theoretical models of behavior change. The TRA and the TAM both
demonstrated excellent fit in explaining psychologists' percentage use of telepsychology during the pandemic. All
possible indirect effects, mediational and multiple mediational, within each model were statistically significant.
Results from the TRA indicated that psychologists' attitudes concerning telepsychology and subjective norms
were both significantly associated with their intentions to use telepsychology. Of these two factors, attitudes
showed the strongest association with intention to use telepsychology, and the association between attitude

toward telepsychology and current use was fully mediated by intention to use telepsychology. Subjective norms
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were associated with use of telepsychology, both directly and indirectly through their statistical effect on intention
to use telepsychology, reflecting a partial mediation. In turn, intention to use telepsychology was associated with
actual percentage use of telepsychology during the pandemic, explaining 34% of the variance in current use. The
exploratory trimming procedure used in the current study also demonstrated that subjective norms were directly
related to percentage use of telepsychology, an association that is not directly theorized in the TRA.

Several of these associations were also found by Pierce et al. (2020b) in a pre-pandemic path analysis of
psychologists' openness to use telepsychology, although the current model explained more than twice the variance
explained by the TRA in that previous study. As in the current study, psychologists' intention to use telepsychology
was significantly associated with attitudes toward telepsychology and, to a much lesser degree, by perceived
subjective norms; however, in the current study, intention to use telepsychology was less strongly associated with
attitude toward telepsychology (8=0.50 vs. 3=0.67, respectively). Intention to use was also more strongly as-
sociated with subjective norms (8 =0.24 vs. 8= 0.06, respectively) than in the previous study. In turn, intention to
use was associated with actual use, and to a greater degree than in the previous study (8=0.53 vs. 3=0.41,
respectively). However, that model did not include the direct association between subjective norms and current
use found in the current model, as it was not theorized in the original TRA, which may partly explain why the
model's fit indices ranged from good to poor. Moreover, actual use of telepsychology was dichotomized (yes/no), in
contrast to the current study, which used a continuous measure of current use.

Results from the TAM showed that psychologists' perceived usefulness of telepsychology and perceived ease of
use both were associated with their attitudes toward telepsychology, although perceived usefulness demonstrated a
much stronger statistical effect. Perceived usefulness was also related to psychologists' reported intention to use
telepsychology, an association that was posited in the original version of the TAM (Davis, 1986) but was removed in an
early revision (Davis et al., 1989). This particular finding is consistent with the author's initial supposition that within an
organizational setting, individuals will intend to take up technology that they believe will improve their job performance,
and that this belief is distinct from positive or negative attitudes toward technology more generally.

Interestingly, the exploratory trimming procedure revealed perceived ease of use as significantly associated
with intention to use telepsychology, even though it was not directly theorized in the TAM. Although it was not as
strongly related to intention as was perceived usefulness or attitude toward telepsychology, it did represent a
unique effect that was not fully explained by attitude toward telepsychology. Again, perceived usefulness showed a
stronger association with intention to use telepsychology than did perceived ease of use, although both were
significant. Both of these associations, even though not posited in earlier versions of the TAM, were suggested as
potential revisions in a more recent meta-analysis of associations among the TAM variables in studies of tech-
nology uptake (Schepers & Wetzels, 2007); that study also found that perceived usefulness showed a stronger
association with behavioral intention than ease of use. Moreover, all mediational and multiple mediational indirect
effects within the model were significant, providing internal evidence supporting the overall structure of the
model. Taken together, these findings suggest that psychologists' beliefs that telepsychology would positively
impact their work and that it would be reasonably easy to implement each impact their attitudes about tele-
psychology as well as their behavioral intention to use it during the pandemic.

The results from the TAM showed similarities to some pre-pandemic studies on telepsychology and telehealth
uptake among providers. For example, Pierce et al. (2020b; path analytic) also found that psychologists' attitudes
toward telepsychology were strongly informed by their perceptions of usefulness and, to a lesser degree, by
perceived ease of use. Psychologists' attitudes toward telepsychology and perceived usefulness also showed direct
associations with intention to use, which, in turn, was associated with actual use. Again, the model in the current
study explained nearly two times as much variance in current use as did the model in the previous study. Asso-
ciations in the current study between attitudes toward telepsychology and perceived usefulness (8=0.47 vs.
B=0.66, respectively) and attitudes toward telepsychology and perceived ease of use (8=0.15 vs. 3=0.21, re-
spectively) were weaker than those found in the previous study. Likewise, the association between attitude toward

telepsychology and intention to use was also somewhat weaker than that found previously (8=0.35 vs. §=0.44,
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respectively), although, as with the TRA, the association found in the current study between intention to use and
actual use was stronger than that found previously (8=0.57 vs. 8=0.41, respectively). However, the previous
model demonstrated adequate to poor fit to the data, possibly due to omitting significant paths that were not
originally theorized in the model, such as the direct path from perceived ease of use to intention to use tele-
psychology that was significant in the current model. Finally, several of the path coefficients in the current TAM
were similar in magnitude to those found in a meta-analysis of TAM research (Schepers & Wetzels, 2007), in
particular the strong association between behavioral intention to use and actual use (8 =0.57 in the current study
vs. =0.55 in the meta-analysis). Taking into account results from the previous meta-analysis and the current
study, it may be that the TAM could be expanded to account for these direct associations between behavioral
intention to use and perceived usefulness and ease of use, respectively.

In contrast, the current model differed in several ways from that found by Monthuy-Blanc et al. (2013) in a study of
mental health providers' attitudes toward telepsychology in the treatment of First Nations patients. In that study, the
primary predictor of intention to use telepsychology was the providers' perceptions of usefulness, rather than attitudes
toward telepsychology or perceived ease of use. In fact, attitude toward telepsychology did not significantly predict
intention to use at all. Moreover, in a previous study of Hong Kong physicians' receptivity to telehealth, perceived
usefulness significantly predicted both attitude and intention but perceived ease of use did not (Hu et al., 1999).

Overall, the findings from both models demonstrate a strong connection between intention to use and actual
current use of telepsychology. Attitudes toward telepsychology were highly associated with intention to use
telepsychology in both models, suggesting that psychologists' beliefs about telepsychology (e.g., endorsement of
myths or stereotypes about telepsychology provision, such as beliefs about inadequacy of crisis intervention
options or that serious mental disorders cannot be adequately treated via telepsychology; Fenichel et al., 2002)
substantially inform their intention to use it in clinical care. Perceived usefulness and subjective norms were also
associated with intention to use telepsychology, as was perceived ease of use, though to a lesser degree.

In contrast, the combined model tested previously (Pierce, Perrin, Tyler, et al., 2020) evidenced less than adequate
fit to the data in the current study. As discussed above, these differences may be due, in part, to the previous
dichotomization of the outcome variable of current use of telepsychology. However, it may also indicate that the
variables included in the path model do not adequately describe use of telepsychology during the pandemic. Absent
from this model is intention to use telepsychology, which was strongly associated with actual use of telepsychology,
both in the models presented in the current study as well as in previous research (e.g., Schepers & Wetzels, 2007). It
could be that psychologists' intention to use telepsychology was a more salient factor associated with actual use due to
conditions during the pandemic, in comparison to before the pandemic, in which intention to use telepsychology may
not have been sufficient to predict actual use when subjective norms, perceived ease of use, and perceived usefulness
were taken into account. For example, before the pandemic, in the absence of systemic and widespread need for
alternatives to face-to-face clinical care, these other factors may have been more relevant than intention for actual use.

Additional research will be necessary to examine these associations and the applicability of both models for
psychologists' use of telepsychology once the pandemic has subsided and it is generally safe to provide in-person
services. It could be, for example, that perceived usefulness and ease of use of telepsychology may become even
more salient to psychologists' decisions to provide care via telepsychology when alternative methods of care
delivery are more readily available. Alternatively, it could be that usefulness and ease of use could demonstrate
greater associations with telepsychology use during the pandemic; for example, psychologists who endorse ne-
gative beliefs about telepsychology usefulness or ease of use may have chosen to scale down their clinical practice
during the pandemic rather than increase use of telepsychology. Earlier pre-pandemic research has suggested that
providers' attitudes toward telepsychology tend to improve over time with use (e.g., Brooks et al., 2012), which
may relate to their increased comfort level with using synchronous video technology (Gibson et al., 2011).
However, it is unclear whether those patterns will continue post-pandemic once providers and patients have the
option to safely return to in-person services.
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3.1 | Clinical and training implications

Taken together, these findings suggest several important avenues for increasing or improving use of telepsychology
among psychologists during the COVID-19 pandemic and more broadly. First, efforts to increase telepsychology provision
may benefit from training or campaigns to address attitudes toward telepsychology, such as by debunking myths about
telepsychology or challenging biases against it. Second, training could target subjective norms by increasing providers'
awareness of the prevalence of telepsychology; similarly, organizations with established telepsychology infrastructure
could promote awareness of provider resources, such as training in telepsychology and availability of supportive policies
and procedures, or even incentivize providers' use of telepsychology for appropriate clinical cases. There are a number of
resources available through the APA website (American Psychological Association, 2020) that could help address these
first two issues, including several articles and internal APA surveys of telepsychology provision during the pandemic.
Many of these resources serve to underscore the ubiquity of telepsychology during COVID-19 and either directly or
indirectly address many common misperceptions of telepsychology. Other organizations (e.g., VHA, large hospital systems)
also have trainings available for providers interested in learning more.

Third, it would be important to help providers unfamiliar with telepsychology understand more clearly
how to use it, such as by providing training on more practical concerns such as connecting to compliant
software, troubleshooting connection issues with patients, and documenting telepsychology visits appro-
priately. A number of practical training resources are available, including best practice guidelines for tele-
psychology (e.g., Joint Task Force for the Development of Telepsychology Guidelines for Psychologists, 2013),
as well as tools published by APA (e.g., American Psychological Association, 2020), and other organizations.
Given that psychologists across different practice settings tended to report similar mean scores on the study
variables, it may be that similar strategies could be used across settings; however, psychologists' scores
appeared to differ more for those with more than 25 years of clinical experience, which could suggest that
different strategies may be needed to target less versus more experienced psychologists. Empirical research
would be needed to confirm whether either of these patterns is associated with differential effectiveness of
interventions to increase telepsychology use.

3.2 | Research and policy implications

These findings also convey a number of important implications for future telepsychology research and policy.
There may be several avenues for policymakers to support the continued use of telepsychology at high rates post-
pandemic. For example, maintaining changes made by the U.S. Centers for Medicare and Medicaid Services (2020)
to continue to reimburse telepsychology at the same rate as in-person visits has the potential to influence pro-
viders' perceptions of the usefulness of telepsychology and perhaps their attitudes toward telepsychology more
generally. Making permanent some of the temporary changes to the Health Insurance Portability and Account-
ability Act and to state board requirements for licensure for provision of services across state lines has the
potential to ameliorate concerns related to legality and confidentiality reported by mental health providers in a
systematic review of attitudes toward telepsychology (Connolly et al., 2020).

As these implications are based on cross-sectional analyses, we caution that future research should test the
effectiveness of these potential interventions or policy changes using experimental or quasi-experimental meth-
odology that would enable researchers to estimate their causal impact. This reflects an important direction for
additional pandemic-related research but also will be a crucial target for investigation once safety concerns related
to the pandemic have been ameliorated. It could be, for example, that these interventions may have more or less
impact on telepsychology uptake post-pandemic when providers and patients have more choices about modality of
care. Effects on uptake may also depend in part on whether post-pandemic healthcare policy continues to support

the widespread use of telepsychology.
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3.3 | Limitations and future directions

There are a number of limitations to the current study that should be taken into account when interpreting the
findings. First, participants self-selected after receiving email invitations to participate in the study, which may bias
the sample. Demographic and other data were not available for psychologists who received the study invitation but
who chose not to participate, so group comparisons were not feasible. Nonetheless, the current sample's demo-
graphics were extremely similar to the overall membership of American Psychological Association (2018).

Second, although the initial variables included in each model were based on the TRA and TAM theoretical
models, respectively, the final models were derived using exploratory trimming procedures and do not exactly
replicate the theoretical associations among variables as posited by the TRA and TAM. So the trimming
procedure could have resulted in a better fit than if a strict adherence to all paths, or lack thereof, in the
models had occurred (e.g., Pierce et al., 2020b). Finally, as the data in the current study were cross-sectional
and the path analyses were correlational in nature, causality cannot be proven, and it cannot be assumed that
changes in use of telepsychology were directly caused by the other variables. Alternative theoretical models
may be operating among the variables. For example, it may be the case that attitudes and beliefs about
telepsychology were impacted as psychologists were forced to increase use of telepsychology to comply with
social distancing guidelines. Further, although the mediational effects found in the current study were sta-
tistically significant, this does not necessarily suggest that these cross-sectional associations also operate in a
temporal or casual fashion. Cross-sectional mediational analyses have the potential to generate biased esti-
mates (e.g., Maxwell & Cole, 2007), and so it would be important to replicate this study using longitudinal data.
Further, future research employing longitudinal designs could use cross-lagged panel approaches to more
closely examine questions of causality as well as mediation.

Although the current study used a definition of telepsychology that was consistent with CMS definitions
(“real-time audio [e.g., telephone] and/or video conferencing technology”), the survey did not assess for psy-
chologists' provision of clinical care via other modalities, such as interactions with a patient via online chat,
email, or text message, either as a standalone treatment or as an adjunct to more traditional care; previous
research suggests that a sizeable minority of psychologists may use these asynchronous modalities to provide
care (e.g., Glueckauf et al., 2018). Moreover, patients may also seek care through mental health apps and web-
based interventions. While research is already under way to explore factors related to healthcare providers'
uptake of these m-health services (see Gagnon et al., 2016, for a review), it would be important to examine
whether the results from the current study replicate within a similar sample of US-licensed psychologists
providing care during the pandemic. It could be that demographic factors (such as patient or provider rurality,
age, income level, employment status, health insurance status) and TRA or TAM variables may be associated
with provision of care through these channels. Furthermore, although testing for differences in study variables
based on respondent characteristics was beyond the scope of the current study, the parent study found some
differences in telepsychology uptake based on primary practice setting (Pierce, Perrin, Tyler, et al., 2020), and
so additional studies may benefit from examining how these theoretical variables may differ as a function of
demographic or practice-related characteristics.

4 | CONCLUSION

Despite these limitations, the current study is the only study to date examining psychologists' provision of tele-
psychology services during the COVID-19 pandemic using theoretical models of behavior change. Furthermore, it
is the largest known survey of licensed psychologists practicing in the United States during the pandemic. The
excellent fit of both the TRA and TAM path models suggests extremely ripe targets for training and campaigns to

increase and improve psychologists' provision of telepsychology during the pandemic and beyond.
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