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1. Synopsis

This cumulative dissertation aims to identify determinants of patient use of and
satisfaction with telemedicine services. The included publications target specific
populations that could particularly benefit from telemedicine services, including middle-
aged and older adults, as well as mental health patients. Furthermore, a wide range of
determinants that hold great potential to enhance future telemedicine use and satisfaction
is examined.

To achieve these objectives, five publications were generated as part of this
dissertation (chapters 4 to 8). Publications 1 and 2 (chapters 4 and 5) focus on the
determinants of telemedicine use among middle-aged and older adults during the
coronavirus disease 2019 (COVID-19) pandemic in Germany. Publications 3, 4, and 5
(chapters 6, 7, and 8) explore the determinants of use and satisfaction among mental
health patients. Specifically, the determinants of patient use of and satisfaction with
synchronous telemental health services during the COVID-19 pandemic were
systematically reviewed in Publication 3. Building on this, Publications 4 and 5 further
investigate determinants of patient use of and satisfaction with telemental health services
during and beyond the COVID-19 pandemic in Germany.

This chapter describes the current telemedicine landscape and the potential of
telemedicine in selected populations. Further background regarding the rationale and
research gaps that motivated this dissertation is provided. Following this, the materials
and methods of the individual publications are outlined. Thereafter, the major study
findings and their individual discussions are summarized. The final section of this chapter
provides a general discussion of the study findings, strengths and limitations, research

and practical implications, as well as an overall conclusion.

1.1 Background

1.1.1 The Rise of Telemedicine in Global Health Care

While traditional health consultations require in-person visits, technological
advancements have facilitated new ways of providing care via telemedicine. Many
definitions of telemedicine exist, reflecting the growing attention to this rapidly evolving
and diverse treatment concept (Sood et al., 2007). According to the World Health
Organization (WHO), the four key elements of telemedicine are: (1) its purpose is to
provide clinical support, (2) it is intended to overcome geographical barriers, connecting
users who are not in the same physical location, (3) it involves the use of various types of
information and communication technology, and (4) its goal is to improve health outcomes
(WHO Global Observatory for eHealth, 2010).



Different types of telemedicine services exist. Bashshur et al. (2011) developed a
taxonomy for telemedicine and suggested a three-dimensional model to describe
telemedicine services. Accordingly, telemedicine services may differ regarding
functionality (i.e., consultation, diagnosis, monitoring, mentoring), applications (i.e.,
medical specialty, disease entity, site of care, treatment modality), and technology (i.e.,
synchronicity, network design, connectivity) (Bashshur et al., 2011). An example to
illustrate these dimensions could be a remote cognitive behavioral therapy intervention for
elderly patients with depression. For this example, the functionality includes consultation
as well as ongoing monitoring and diagnosis. The application falls within the field of
psychiatry (medical specialty) concerning depression in older adults (disease entity) and is
delivered at the patients’ home (site of care) via outpatient psychotherapy (treatment
modality). Regarding the technology, the intervention may involve synchronous (direct,
real-time interactions) video consultations and asynchronous (information is exchanged
with a time delay) mood and activity tracking through a mobile app. The network design
may include secure teleconferencing platforms with connectivity supported by reliable
broadband internet.

Even though the concept of telemedicine had already emerged in 1924, adoption
remained at a low level and was limited to certain contexts such as teleradiology,
teledermatology, or telemental health (Bakalar, 2022; WHO Global Observatory for
eHealth, 2010). Regulatory, cost, reimbursement, clinical, and social barriers often
hindered telemedicine implementation worldwide (Bakalar, 2022; Dorsey & Topol, 2016;
WHO Global Observatory for eHealth, 2010), including in Germany (Brauns & Loos,
2015). However, this situation changed drastically in 2020. Initially detected in China in
December 2019, the novel infectious disease COVID-19 spread rapidly across the world,
prompting the WHO to declare the outbreak a pandemic in March 2020 (World Health
Organization, 2022a). The pandemic situation forced transformations of global health care
systems towards preventing virus transmissions, protecting vulnerable populations (such
as chronically ill or elderly individuals), and reducing the burden on the health care system
through adaptive measures. Telemedicine represented a key solution to major pandemic
challenges. Consequently, global telemedicine implementations increased tremendously
across various specialties during the COVID-19 pandemic (Garcia et al., 2024; Omboni et
al., 2022). For instance, the proportion of contract physicians and psychotherapists using
telemedicine in ambulatory care in Germany increased from 6.1% in 2019 to 24.6% in
2021 (Heuer et al., 2023).

The pandemic circumstances further induced the implementation and expansion of
legal frameworks for telemedicine use globally. For instance, this included the relaxation

of laws and regulations for telemedicine use, and the introduction of national guidelines



and protocols guiding telemedicine implementations and reimbursement regulations
(Omboni et al., 2022). In Germany, the introduction of laws such as the Digital Healthcare
Act (Digitale-Versorgung-Gesetz, DVG) in 2019 and the Digital Health Applications
Ordinance (Digitale Gesundheitsanwendungen-Verordnung, DiGAV) in 2020 allowed
coverage of telemedicine services by the statutory health insurance, the expansion of
video consultations, as well as the reimbursement and prescription of digital health
applications (Gerke et al., 2020).

Beyond the challenges posed by the COVID-19 pandemic, telemedicine services
hold significant potential to enhance future health care. Multiple meta-analyses support
the effectiveness of telemedicine services in various contexts (e.g., Eze et al., 2020;
Snoswell et al., 2021; Sun et al., 2024). For example, Snoswell et al. (2021) reviewed 38
meta-analyses encompassing 10 medical specialties and found that telemedicine was at
least as effective as usual care across all examined specialties. Furthermore,
telemedicine can help to increase access to care and health information, bridge
geographical barriers and provider shortages, as well as save costs and time (e.g., Hjelm,
2005; Kichloo et al., 2020). Patients and providers were found to be satisfied with the
services (e.g., Eze et al., 2020; Saeed et al., 2024). Thus, telemedicine utilization rates
remain at a higher level even after the COVID-19 pandemic, and telemedicine services
are becoming an integral part of global health care (e.g., Ndwabe et al., 2024). For
example, billing data from the Techniker Krankenkasse (2025) in Germany indicate that,
although the number of video consultations decreased from 956,000 (2021) to 576,000
(2023) in the post-pandemic period, the figures have recently increased again to 711,000
(2024) and remain substantially higher than pre-pandemic levels (358 video consultations
in 2019).

1.1.2 The Potential of Telemedicine in Selected Target Populations

In addition to its more general strengths, telemedicine offers particular advantages
to specific health care areas. One of the greatest challenges for future health care
systems is the demographic shift towards an aging population. Driven by decreasing birth
rates and higher life expectancy, the global population of individuals aged 60 or older will
double by 2050 (2.1 billion) (World Health Organization, 2024). Currently, 40 to 60-year-
olds represent the largest age group of the German population (27%; Statistisches
Bundesamt, 2024), and the number of people at retirement age (67 or older) is expected
to grow from 20% (2020) to 24% by 2035 (Statistisches Bundesamt, 2021). The growth of
the older population entails particular health care challenges such as the management of
chronic and multi-morbid conditions, mental health issues, and disabilities, alongside

systematic issues related to access barriers, health inequities, and (long-term) care (Khan



et al., 2024). Additionally, older adults face social risks such as social isolation, ageism,
elder abuse, and environmental threats (Khan et al., 2024).

Telemedicine is a valuable tool for addressing health care challenges associated
with population aging. Telemedicine services can help to overcome access barriers to
health care (e.g., no travelling to in-person appointments needed), enhance the overall
quality of care (e.g., improved diagnosis and monitoring of chronic illnesses, support in
emergency situations) and life of older adults (e.g., fostering greater independence and
active participation among older individuals), and mitigate the burden on caregivers
(Magdalena et al., 2015). Facilitated by pandemic-related circumstances, several
telemedicine services for older adults were implemented in recent years, which were
shown to be feasible, effective, cost-effective, and accepted across multiple health
domains (Zhang et al., 2023). However, several systematic reviews highlight that
additional studies are necessary to identify effective approaches for tailoring telemedicine
services to the specific needs of older adults and addressing individual use barriers (e.g.,
health impairments or communication difficulties) (Magdalena et al., 2015; Zhang et al.,
2023).

Another critical challenge for future health care is related to mental health
treatment. Even though mental health needs are high globally, responses are often
inadequate or insufficient (World Health Organization, 2022b). The treatment gap for
mental disorders, which is represented by the percentage of individuals with a mental
health condition who require care but do not receive mental health treatment, ranges from
32.2% (schizophrenia) to 78.1% (alcohol abuse and dependence) in the WHO regions
(Kohn et al., 2004). Given the high lifetime prevalence of mental disorders (29.2%; Steel
et al., 2014) and their substantial health and economic burden (Arias et al., 2022; GBD
2019 Mental Disorders Collaborators, 2022), there is an urgent need to improve mental
health care.

Similar to other countries, one key issue of the German mental health care system
is the lack of digitalization (Wiegand et al., 2025). Telemedicine services are especially
suited for delivering mental health care (physical examination is not mandatory), and the
literature indicates effectiveness of synchronous as well as asynchronous telemental
health services (e.g., Chen et al., 2024; Goldberg et al., 2022; Linardon et al., 2024;
O’Keefe et al., 2019; Philippe et al., 2022; Shaker et al., 2023). In addition, the services
may offer specific advantages in the context of mental health care. The services can
support dealing with growing mental health provider shortages (location-independent
care) and mental health stigma (e.g., stigmatized mental health facilities do not have to be
visited), and may increase convenience, comfort, and access to the services (e.g.,

reduced waiting time, receiving care from the comfort of own home, no additional



stressors while travelling to in-person appointments) (Di Carlo et al., 2021; McGinty, 2023;
Schlief et al., 2022). Despite elevated utilization rates of telemental health services in the
post-pandemic period, disparities in acceptance and use of the services persist, driven by
factors related to access, socioeconomic characteristics, health, the digital divide, privacy
and security concerns, regulatory and legal issues, and clinical limitations
(Chandrasekaran, 2023; Ndwabe et al., 2024). Therefore, certain groups may be
disadvantaged by telemental health implementation (Schlief et al., 2022), and these

groups need to be identified and supported.

1.1.3 Determinants of Patient Use and Satisfaction With Telemedicine Services

Several theories predicting patient acceptance of telemedicine services exist, with
the most commonly used models in the literature being the Technology Acceptance Model
(TAM; Davis, 1989) and the Unified Theory of Acceptance and Use of Technology
(UTAUT; Venkatesh et al., 2003) (Harst et al., 2019). The TAM proposes that the
perceived usefulness and perceived ease of use are the primary determinants of the
attitude towards technologies, which predicts the behavioral intention and actual use of
technology (Davis, 1989). The UTAUT extends the TAM by incorporating additional
theories and suggests that, in addition to performance and effort expectancy, social
influence and facilitating conditions are key determinants of the behavioral intention and
use behavior (Venkatesh et al., 2003). In the context of telemedicine, performance
expectancy is the degree to which an individual believes that using telemedicine will be
beneficial to them. Effort expectancy refers to the anticipated ease of using telemedicine.
Social influence is defined as the degree to which individuals believe that important others
think that they should use telemedicine. Facilitating conditions include existing
organizational or technical infrastructures that support telemedicine use. Further influential
constructs according to the UTAUT are gender, age, experience, and voluntariness of use
(Venkatesh et al., 2003).

Some previous studies have examined the association of the dimensions of the
UTAUT model and additional determinants with patient use of and satisfaction with
telemedicine services. These determinants may have unique associations with patient use
and satisfaction within specific populations. For middle-and older-aged populations,
existing reviews emphasize the associations of socioeconomic characteristics (e.g.,
younger age, higher education, area lived in), access factors (e.g., access to technology
and internet), health factors (e.g., better health or health behavior, fewer/greater
biophysical aging restrictions), psychological factors (e.g., lower anxiety, greater self-
efficacy, higher motivation, higher openness to experience), service factors (e.g., temporal

and spatial flexibility, convenience), performance expectancy (e.g., perceived gains), effort



expectancy (e.g., greater skills, usability, decreased costs), social influence (e.g., greater
social support/influence, training), and facilitating conditions (e.g., experience with
electronic devices, accessibility of the services) with the intention to use or actual use of
telemedicine (Kampmeijer et al., 2016; Pang et al., 2022; Turcotte et al., 2024; Yang et
al., 2025). Nevertheless, a wide range of determinants has been observed across various
contexts, underscoring the complexity of the factors involved. Further studies are
necessary to verify the initial associations in different settings.

For mental health patients, few reviews highlight the associations of
socioeconomic characteristics (e.g., younger age), psychological factors (e.g., less severe
psychological symptoms, greater feeling of being in control of one’s health, ehealth or
computer literacy), service factors (e.g., greater personalization), effort expectancy (e.g.,
less technical issues), social influence (e.g., greater social connectedness and support),
and facilitating conditions (e.g., accessibility of the services) with telemental health service
use and satisfaction (Barnett et al., 2021; Borghouts et al., 2021; Li et al., 2022; Sharma &
Devan, 2023). However, these reviews were conducted before the COVID-19 pandemic,
and only a limited variety of determinants was observed in the previous studies. The
increased use of telemental health services during the pandemic facilitated the
implementation of new services and generated additional studies on the determinants of

patient use and satisfaction, which warrant further evaluation.

1.1.4 Research Gaps and Objectives

The overarching goal of this dissertation is to explore determinants of patient use
of and satisfaction with telemedicine services. This knowledge can assist in identifying
target groups and patient groups that are currently underserved or not reached by
telemedicine services, as well as individual barriers and facilitators of use and satisfaction.
This information can support the tailoring and optimization of future services to meet
patients’ needs, ultimately promoting engagement and adherence, which is essential for
enhancing the overall effectiveness of the services (e.g., Gan et al., 2021). Consequently,
a greater understanding of the determinants of patient use of and satisfaction with
telemedicine services is crucial to facilitate widespread implementation and acceptance of
the services, which are vital for the advancement of future health care.

Multiple research gaps exist with respect to the determinants of patient use of and
satisfaction with telemedicine. Firstly, studies focusing on target populations of
telemedicine services are limited. Middle-aged and older adults, as well as individuals
suffering from mental ilinesses, may particularly benefit from telemedicine services, and
determinants should be further explored among these patient groups. Secondly, the

telemedicine landscape expanded tremendously during the COVID-19 pandemic (e.g.,



increased overall implementation across different specialties, a larger variety of services).
Consequently, new pandemic research on the determinants of patient use and satisfaction
needs to be evaluated. Furthermore, there is a pressing need to investigate the use of and
satisfaction with the newly established services. While synchronous telemedicine services
were predominantly used during the COVID-19 pandemic (such as video or telephone
services), asynchronous services fell behind (e.g., Mehraeen et al., 2023; Witteveen et al.,
2022), highlighting the need for additional research to support the use of and satisfaction
with asynchronous services. Thirdly, certain categories of determinants, which are
potentially modifiable to achieve greater patient use or satisfaction, such as psychosocial
determinants (e.g., personality or self-efficacy; Bleidorn et al., 2022; Schwoerer et al.,
2005) or provider characteristics, require more attention. Additionally, a better
understanding of the determinants of patient use and satisfaction in the post-pandemic
period is of major importance, as in-person services have resumed alongside an array of
telemedicine services, and the use of telemedicine remains entirely voluntary. Finally,
longitudinal studies are needed to test the temporal stability of the associations of the
determinants with telemedicine use and satisfaction, as well as to evaluate potential
changes over time. The German health care context may be of particular interest for such
studies, given the significant legal changes and implementation of new services during the
COVID-19 pandemic, as well as the limited existing research regarding determinants of
telemedicine use and satisfaction among German samples.

This dissertation aims to bridge existing research gaps and improve the
understanding of the determinants of telemedicine use and satisfaction among selected
populations, who may derive specific benefits from such services. Five publications were
conducted to reach this goal:

Publications 1 and 2 (chapters 4 and 5): Investigated a wide range of
socioeconomic, psychosocial, health-related, and COVID-19-related determinants of
telemedicine use among middle-aged and older adults during the COVID-19 pandemic in
representative samples from Germany. Longitudinal as well as cross-sectional data were
considered.

Publication 3 (chapter 6): Systematically reviewed international studies on
determinants of patient use of and satisfaction with synchronous telemental health
services during the COVID-19 pandemic.

Publications 4 and 5 (chapters 7 and 8): Examined a large variety of
socioeconomic, access, health, psychosocial, personality, service, and COVID-19-related
determinants as well as provider characteristics and their associations with patient use of
and satisfaction with different telemental health services during and after the COVID-19

pandemic in Germany.



1.2 Materials and Methods

1.2.1 Empirical Studies

The empirical studies included in this dissertation focus on different target
populations for telemedicine services. For Publications 1 and 2, determinants of general
telemedicine use in middle-aged and older individuals were observed. Publications 4 and
5 focused on mental health patients and examined determinants of patient use of and
satisfaction with telemental health services. Study samples, materials, and statistical

methods are presented in the following sections.

1.2.1.1 Middle-Aged and Older Populations

Sample. Publication 1 was based on data from the Survey of Health, Ageing and
Retirement in Europe (SHARE; Borsch-Supan et al., 2013). The SHARE is the largest
social science panel study in Europe and aims to examine the effects of health, social,
economic, and environmental policies among European citizens aged 50 years or older
(also including their partners). The SHARE panel includes 27 European countries and
Israel. The first wave of the SHARE took place in 2004, followed by additional waves
conducted on a biennial basis. To date, 9 waves of the SHARE have been executed. For
every wave, refreshment samples are drawn to account for attrition in the longitudinal
sample. In response to the COVID-19 pandemic, two additional Corona Surveys were
carried out to assess the impact of the pandemic on health-related and socioeconomic
outcomes.

For Publication 1, cross-sectional data of the nationally representative German
sample of the SHARE Corona Survey 2 (Bérsch-Supan, 2022) were exclusively analyzed,
since telemedicine service use was measured for the first time in the SHARE in this wave.
Only the German sample of the Corona Survey 2 was examined (n = 2,039) because
health care systems, telemedicine use, and telemedicine regulations during the COVID-19
pandemic varied greatly across Europe (e.g., Ndwabe et al., 2024), and comparability
could not be assumed. Instead of the usual computer-assisted personal interviews of the
SHARE, telephone-administered interviews were conducted for the Corona surveys.
Panel households that participated in at least one of the previous SHARE waves (up to
wave 8) were eligible to participate in the Corona Survey 1, which in turn made them
eligible for participation in the Corona Survey 2 (Bergmann, Wagner, Yilmaz, et al., 2024).
The data for the German sample of the Corona Survey 2 were collected between June
and August 2021, and the response rate was 91% (Bergmann, Wagner, & Bérsch-Supan,
2024), reflecting the overall high response rates and panel stability of the SHARE panel
(Bergmann et al., 2022). Verbal informed consent was obtained from all SHARE

participants.



Publication 2 included data from the German Ageing Survey (DEAS; Klaus et al.,
2017). The DEAS is a nationally representative, population-based panel study that
investigates living conditions, diversity, and aging processes as well as related social
changes among middle-aged and older adults in Germany. The sample is representative
of community-dwelling adults aged 40 to 85 years living in private households in
Germany. Starting in 1996 (wave 1), the DEAS data were collected in 2002 (wave 2) and
2008 (wave 3), with subsequent samples gathered triennially (wave 4-8). A cohort-
sequential design has been implemented for the DEAS, meaning that, in addition to
longitudinal data, new representative, population-based baseline samples are added to
the panel every six years. In 2020, no additional baseline data could be collected due to
the COVID-19 pandemic. Nevertheless, an additional Compact Survey was implemented
in summer 2020 to assess the pandemic impact.

For Publication 2, longitudinal data from the Compact Survey (Vogel et al., 2021b)
and wave 7 (Vogel et al., 2021a) of the DEAS were considered. Data for the Compact
Survey were collected from June to July 2020. Individuals who had participated in the
DEAS at least once were eligible and received paper-and-pencil questionnaires by post.
From November 2020 until March 2021, wave 7 of the DEAS was conducted. Similar to
the SHARE, personal interviews were substituted with telephone-administered interviews
and an additional paper-and-pencil questionnaire in wave 7 due to the ongoing pandemic.
The response rate for the Compact Survey was 57% (n = 4,823) (Engstler, 2021), and for
wave 7 it was 66% (n = 5,402) (Stuth, 2022). Participants were included in Publication 2 if
they had taken part in at least one of the two surveys (n = 5,456 observations
corresponding to n = 3,222 individuals). Written informed consent was acquired.

Material. Publications 1 and 2 both examined telemedicine use during the COVID-
19 pandemic as the dependent variable. In both surveys, the frequency of telemedicine
service use was assessed (i.e., use frequency of remote medical consultations or
consultations with doctors and therapists via online platforms, respectively). The outcome
variable was dichotomized for both publications due to small case numbers (0 = no use, 1
= used telemedicine services at least once).

Based on previous research and theoretical considerations, several determinants
(independent variables) were considered in both publications. This included
socioeconomic, psychosocial, health, and COVID-19-related determinants. Details
regarding the included determinants and measuring instruments are summarized in Table
A1 (Appendix). For Publication 2, multiple validated and well-established scales were
used to assess important psychosocial determinants, which showed good or very good

psychometric properties.



Statistical Methods. Different methodological approaches were employed to test
the associations between the determinants and the dichotomous outcome of telemedicine
service use. Missing data were addressed through listwise deletion in both publications,
as the number of missing values for the determinants was very small. Model assumptions
for the different analytic models were checked in advance (e.g., absence of
multicollinearity).

For Publication 1, cross-sectional data were analyzed using Firth logistic
regressions. The logistic regression model estimates the probability of an individual i using
telemedicine P(y; = 1), based on the individual values of the included independent
variables (determinants) xi, their associated coefficients B« and the intercept 3o (e.g.,
Fahrmeir et al., 2021):

P(y;=1) = exp (Bo + B1X1i + Baxpi + - + BrXki)
1+ exp(Bo + Bix1i + Baxai + -+ + BrXki)
Some of the included variables had small case numbers, which can lead to biased

(1)

estimates when using traditional maximum likelihood logistic regression (Firth, 1993). The
Firth method addresses this issue by incorporating a penalty term into the likelihood
function (using penalized likelihood estimation instead of conventional maximum likelihood
estimation) (Firth, 1993). Thus, the Firth method was employed to produce less biased
estimates. Furthermore, psychological symptoms (anxiety, depression, and loneliness)
were entered separately into the regression model as they were highly correlated.
Additional robustness checks were conducted, which included traditional logistic
regression analyses and testing for a non-linear relationship of age group (40-64 years,
65-74 years, 275 years) with telemedicine use.

For Publication 2, cross-sectional and longitudinal relationships were examined
using random effects logistic regression. In contrast to conventional logistic regression,
the random effects model accounts for the panel structure of the DEAS data. Under the
assumption that unobserved unit-specific heterogeneity u; is not correlated with the
independent variables (determinants), it allows the inclusion of time-varying xi (e.g.,
psychological symptoms, self-rated health, health behavior) as well as time-constant z;
determinants (e.g., gender, migration background), which is an advantage over fixed
effects regression models (Andref} et al., 2013). The selection of the random effects
model was further supported by a non-significant Hausman test statistic, which implies
that the fixed and random effects models both are consistent, while the random effects
model is more efficient (AndreR et al., 2013; Hausman, 1978). The model estimates the
probability of telemedicine use P(yi= 1) at time point t for unit j as a function of the
individual values for the included time-varying xx: and time-constant z; determinants, their

associated coefficients B« and y;, and the intercept Bo. Furthermore, the model accounts for

10



unobserved unit-specific heterogeneity u;, which may be related to the probability of using

telemedicine over time (e.g., Andref3 et al., 2013):

__exp(Bo (©) + Prxyie + -+ PXpie + V121 + Yz twy)
1+ exp(Bo(t) + Brx1ie + -+ + PrXpie + V121 + - + Vjzji + ;)

Finally, robustness checks were conducted, including subgroup analyses stratified

P(yie = 1) (2)

by gender and age group.

1.2.1.2 Mental Health Patients

Sample. Publications 4 and 5 focused on a sample of mental health patients. In
cooperation with the market research firm Bilendi (ISO 20252:2019-certified online sample
provider), a cross-sectional online survey in the general adult population of Germany (18-
74 years) was conducted. To improve the clarity and accuracy of the employed
questionnaire and prevent bias, a pretest was done in November 2023 (n = 13, 8 female),
after which minor changes were applied. Subsequently, the data were collected between
December 1 and December 15, 2023. Participants were included if they had been using
mental health services since March 2020. To promote the representativeness of the
sample, predetermined quotas for gender and age groups were applied, informed by
mental health service utilization rates in Germany (Mack et al., 2014; Rommel et al.,
2017). Altogether, 2,178 individuals participated in the online survey (see Figure 1 for

participant flow).

Figure 1

Participant Flow of the Representative Quota-Based Online Survey

Final number of
participants
(n=2,178)

Invited for participation
by Bilendi
(n = 38,894)

Inclusion criteria fulfilled
(n=2,435)

\ 4
\ 4

\ 4 \ 4

Screenout (n = 36,459) Dropout

« Did not use mental (n = 257)
health services
(n = 35,352)

¢ Did not meet the
quota for sex or age
(n =1,107)

While the sample for Publication 5 was limited to patients with prior experience of
using telemental health services (n = 854), Publication 4 included the entire sample.

Informed consent was acquired from all participants, and the study was approved by the
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Local Psychological Ethics Committee of the University Medical Center Hamburg-
Eppendorf (LPEK-0683).

Material. The observed dependent variable in Publication 4 was the use of
telemental health services. Telemental health service use, including use of synchronous
(video and telephone services) as well as asynchronous services (e.g., email, mobile
apps, web-based interventions), was examined using single items that asked whether
individuals had used the services since March 2020 and, if so, whether they had also
used them in the last four weeks (0 = no use; 1 = used telemental health services at least
once since March 2020/in the last four weeks). March 2020 was used as the cut-off point
because the COVID-19 pandemic was officially declared by the WHO during that time
(World Health Organization, 2022a), resulting in an extensive expansion of telemedicine
services in Germany and worldwide.

The dependent variable in Publication 5 was satisfaction with telemental health
services. Satisfaction with synchronous video and telephone services, as well as
asynchronous services, was assessed using validated, well-established questionnaires.
Satisfaction with synchronous services was measured using the Telemedicine Satisfaction
Questionnaire (TSQ; Yip et al., 2003). The TSQ investigates quality of care, similarity to
in-person encounters, and the overall perception of the interaction using 14 items (range:
14-70, higher values indicate greater satisfaction). A 5-point Likert scale is used in the
questionnaire, ranging from 1 = strongly disagree to 5 = strongly agree. For measuring
satisfaction with asynchronous services, the Client Satisfaction Questionnaire adapted to
Internet-based interventions was employed (CSQ-I; Bol et al., 2016). The CSQ-I
evaluates the patients’ general satisfaction with the intervention and the help they
received, as well as the likelihood of recommending and reusing the services, using 8
items (range: 8-32, higher values indicate greater satisfaction). A 4-point Likert scale is
employed, which ranges from 1 = does not apply to 4 = does totally apply to me. Both
instruments exhibit favorable psychometric properties (Bof3 et al., 2016; Yip et al., 2003).
In our sample, Cronbach’s alpha and McDonald’s omega were 0.93 (TSQ for satisfaction
with telephone services), 0.94 (TSQ for satisfaction with video services), and 0.95 (CSQ-I
for satisfaction with asynchronous services), respectively.

Based on theoretical considerations, past findings, and research gaps, potential
determinants (independent variables) were selected. More specifically, socioeconomic,
psychosocial, health, COVID-19-related, access, provider, and service factors were
investigated. Further details regarding the included determinants and their measurement
are presented in Table A2 (Appendix). In both publications, validated and well-established
questionnaires were used to measure psychosocial determinants, which were

psychometrically sound.
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Statistical Methods. Due to differences in the dependent variables, different
analytic methods were used to explore associations of the included determinants with
patient use of and satisfaction with telemental health services in Publications 4 and 5.
Similar to the previous publications, missing data were handled using listwise deletion, as
the number of missing values was small. In addition, model assumptions for linear and
logistic regression models were checked, respectively (e.g., homoscedasticity or
multicollinearity).

For Publication 4, cross-sectional data were inspected using multiple logistic
regressions (Equation 1). First, associations of the determinants (excluding service
factors) with telemental health service use since the onset of the COVID-19 pandemic
were analyzed. Additional subgroup analyses were carried out for this outcome to ensure
the robustness of our findings. Namely, separate logistic regression models for different
types of telemental health services (video, telephone, and asynchronous services) and the
two most prevalent groups of psychiatric diagnoses in Germany (anxiety and affective
disorders; Jacobi et al., 2014) were calculated. Second, associations with current use of
telemental health services (in the last four weeks), also including service factors as
determinants, were examined.

For Publication 5, cross-sectional data were examined using a multiple linear
regression model, which estimates the individual patient satisfaction score y; as a linear
function of the intercept term By, the observed independent variables (determinants) xu;,
each multiplied by their associated coefficients B«, and an error term ¢; that captures
unobserved heterogeneity (e.g., Fahrmeir et al., 2021):

Vi = Bo + Bix1i + Baxai + -+ Brxp & (3)

Robust standard errors were applied to adjust for heteroscedasticity (e.g., Hardin &
Hilbe, 2007). For additional robustness checks, full-information maximum likelihood
models (FIML) were employed to address the issue of missing data more effectively
(Enders, 2001).

1.2.2 Systematic Review

For Publication 3, a systematic review of the existing evidence on the determinants
of patient use of and satisfaction with synchronous telemental health services during the
COVID-19 pandemic was conducted. A review protocol was created and registered in
PROSPERO (CRD42022351576), and PRISMA (Preferred Reporting Items for
Systematic Reviews and Meta-Analyses; Page et al., 2021) guidelines were followed
during the review process. Eligibility criteria were specified (see Table 1) to ensure high

quality and comparability among the studies.
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Table 1
Eligibility Criteria for Systematic Review

Inclusion criteria

Exclusion criteria

¢ Examination of determinants of
patient use and/or satisfaction

o Mental health patients

e Focus on synchronous telemedicine
services

e Data collection during the COVID-19
pandemic

o Peer-reviewed studies with
quantitative data analysis

e German or English language
publication

No examination of determinants,
outcomes not related to patient use
and satisfaction

Patients with physical health conditions
Focus on asynchronous telemedicine
services

Data collection before the COVID-19
pandemic

Non-peer-reviewed studies or studies
with qualitative data analysis
Publication not written in the German
or English language

PubMed, Psychinfo, and Web of Science databases were searched in August
2022 using a predefined search query. Titles and abstracts of the studies were
independently screened by two reviewers, who subsequently conducted an independent
screening of the study full-texts. Both reviewers independently rated the risk of bias in the
included studies using the assessment tool for observational cohort and cross-sectional
studies by the National Heart, Lung, and Blood Institute (2021). Any disagreements in the
study selection or risk of bias rating process were resolved through discussion or
consultation with a third reviewer if needed. Key characteristics of the included studies
were extracted by one reviewer and cross-checked by a second reviewer. Due to great
heterogeneity among the studies, a narrative synthesis of the results was carried out,
informed by the current reporting guidelines for syntheses without meta-analysis in
systematic reviews (Campbell et al., 2020). The study results regarding the determinants
of use or satisfaction were summarized in major categories, which were based on the
UTAUT (Venkatesh et al., 2003).

1.3 Results and Discussion of the Individual Studies

Individual results and discussion of the publications are summarized in the
following chapter. Furthermore, an overview of the key findings from the empirical studies
(Publications 1, 2, 4, and 5) is displayed in Table 2.
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Table 2

Overview of Empirical Study Findings

Determinants Publications

1 2 4 5

DV1® DV2° DV1° DV2¢ DV3°

Socioeconomic factors
Gender

Age Q

Education f Qf
Employment status 9 (—%
Household income

Residential form of partnership Qh
Area lived in

Migration background

Presence of own (grand)children
Psychosocial factors
Mental iliness

Depression

Anxiety

Loneliness Q
Social support

Social contacts

Life satisfaction

Self-efficacy

Personality (—] j k
Self-perception of own aging

Attitude towards telemedicine

Technology commitment (—)
Health factors
Physical illness

Self-rated health (—)
Health limitations

Health behavior
COVID-19-related factors
Infection status

Vaccination status
Fear
Preventive measures

Control beliefs



Determinants Publications
1 2 4 5
DV1? DV2° DV1¢ DV2¢ DV3°

Access factors

Insurance type

Internet connection quality Q"‘
Provider characteristics

Attitude towards telemedicine

Skills in using telemedicine
Service factors

Avoidance of stigmatization

Higher convenience
Note. DV = dependent variable; £}) = statistically significant positive association; @ =

statistically significant negative association; = no statistically significant association;
= respective determinants were not examined in the study.

@ Patient use of telemental health services since the onset of the COVID-19 pandemic.

® Patient use of telemental health services in the last four weeks. ° Patient satisfaction with
video services. ¢ Patient satisfaction with telephone services. © Patient satisfaction with
asynchronous services. ' For high education. ¢ For full-time employment. " For partner
deceased/widowed. ' For neuroticism. ! For extraversion. ¥ For conscientiousness and
extraversion. ' For higher frequency of physical activity. ™ For fast, but not stable internet

connection.
1.3.1 Middle-Aged and Older Populations

1.3.1.1 Publication 1: Determinants of Telemedicine Service Use Among Middle-
Aged and Older Adults in Germany During the COVID-19 Pandemic: Cross-
Sectional Survey Study

Results. This study examined determinants of telemedicine use among middle-
aged and older individuals in Germany (n = 2,039). Associations of socioeconomic,
psychological, social, health, and COVID-19-related determinants with the outcome were
observed. Statistically significant positive associations with telemedicine use were found
for psychological determinants, including feeling nervous, anxious, or on edge (OR = 1.61,
95% CI [1.04, 2.50], p = .030), feeling sad or depressed (OR = 1.62, 95% CI [1.05, 2.51],
p =.030), and feelings of loneliness (OR = 1.66, 95% CI [1.07, 2.58], p = .024).
Furthermore, middle-aged or older adults who had forgone medical treatment because of
being afraid of being infected by the coronavirus (OR = 1.81, 95% CI [1.10, 2.97], p =
.019) or had more severe health limitations (OR = 2.11, 95% CI [1.12, 4.00], p = .021)
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were more likely to use telemedicine. The included socioeconomic and social
determinants were not significantly associated with the outcome.

Discussion. Considering the impact of population aging, telemedicine services
could be especially advantageous for middle-aged and older adults. Nevertheless,
research on determinants of telemedicine use is limited, which was addressed in this
publication. This study highlights the association of psychological symptoms and
telemedicine use, which is supported by previous research (Choi et al., 2022; Hajek &
Kdnig, 2022; Narcisse et al., 2022; Rauschenberg et al., 2021). This association could be
explained by the suitability of telemedicine for mental health care and that it was most
commonly used in the mental health care sector during the pandemic (Harju & Neufeld,
2022). However, it may also be explained by generally higher health care utilization rates
among patients with mental disorders (e.g., Koopmans et al., 2005). In line with past
research (Harju & Neufeld, 2022), the findings additionally suggest that telemedicine
services present a valuable treatment option for older patients with severe health
limitations. Particularly those with high need for care, restricted mobility, or those seeking
to minimize their risk of infection in social environments could benefit (e.g., Magdalena et
al., 2015). Likewise, forgoing medical treatment because of being afraid of being infected
by the coronavirus was associated with telemedicine use in the SHARE sample. Previous
research also identified higher perceived risk of COVID-19 as a key predictor of
telemedicine use (Hosseinzadeh et al., 2023). Socioeconomic and social determinants
appear less crucial for telemedicine use among middle-aged and older individuals in
Germany, indicating that telemedicine use is linked to older individuals' health needs
rather than their socioeconomic status or social support. This contrasts not only with
existing international research (e.g., Harju & Neufeld, 2022) but also partially with previous
studies from Germany (e.g., Hajek et al., 2022; Hannemann et al., 2021; Reitzle et al.,
2021; von der Groeben et al., 2023). This could be attributed to differences in study
periods and populations; however, the mixed findings highlight the need for further
investigation, particularly within the German context.

To summarize, telemedicine use among middle-aged and older adults appears to
be primarily associated with psychological and health determinants during the COVID-19
pandemic in Germany. This population appears to be less affected by socioeconomic and
social barriers to telemedicine use. Therefore, telemedicine services emerge as a
promising treatment option for middle-aged and older individuals, particularly for those
with severe health limitations or psychological symptoms, which may constitute a key

target group for the services.
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1.3.1.2 Publication 2: Determinants of Having Online Health Consultations During
the COVID-19 Pandemic Among Middle-Aged and Older Adults in Germany:
Representative Longitudinal Survey Study

Results. This study investigated determinants of telemedicine use among middle-
aged and older adults in Germany. Two waves of the DEAS were taken into account (n =
5,456). Several determinants were observed, including socioeconomic, health and health
behavior, psychosocial, and COVID-19-related determinants. High education (OR = 1.43,
95% CI [1.06, 1.93], p = .019), poor self-rated health (OR = 0.60, 95% CI [0.49, 0.75],
p<.001) and higher frequency of physical activity (reference: low frequency; medium
frequency: OR = 1.58, [95% CI 1.15, 2.17], p = .005; high frequency: OR = 1.73, 95% CI
[1.09, 2.76], p = .019) were associated with telemedicine use. Significant psychosocial
determinants included greater levels of loneliness (OR = 1.43, 95% CI [1.06, 1.93], p =
.035) and higher life satisfaction (OR = 1.33, 95% CI [1.02, 1.73], p = .035). In addition,
older adults who perceived the COVID-19 crisis as a greater personal threat were more
likely to use telemedicine (OR = 1.08, 95% CI [1.01, 1.15], p = .017).

Discussion. Only a few studies examining determinants of telemedicine use in
older adults exist. Since studies based on longitudinal data are particularly lacking, this
study markedly extends the current knowledge. Similar to Publication 1 and past studies
(Harju & Neufeld, 2022), the study findings underscore the relationship between poor
health and telemedicine use, further highlighting the potential benefits of telemedicine for
older individuals who are chronically ill, mobility-restricted, or homebound. In line with
Publication 1 and previous research (Hosseinzadeh et al., 2023), perceiving the COVID-
19 crisis as a greater personal threat was associated with telemedicine use. Telemedicine
seems to have emerged as a widely accepted alternative for older patients trying to avoid
health risks related to in-person visits during the COVID-19 pandemic. The association of
loneliness with telemedicine use during the pandemic was further supported in this study,
aligning with the cross-sectional analyses in Publication 1 and prior research (Robbins et
al., 2023). Highly lonely individuals might have used telemedicine to satisfy their unmet
social needs during pandemic times. In addition, greater satisfaction with life was linked to
telemedicine use. This relationship may be attributed to previously observed associations
of life satisfaction with digital health literacy (Kénig et al., 2024) as well as health-
promoting behaviors (Grant et al., 2009; Martin-Maria et al., 2020). Furthermore, a higher
frequency of physical activity was associated with telemedicine use. Physically active
individuals exhibit higher health awareness (e.g., higher use of preventive health services;
Kang & Xiang, 2017), which might facilitate telemedicine use. Corresponding to
Publication 1, almost all socioeconomic determinants were not associated with

telemedicine use. Nevertheless, the significant association of high education with
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telemedicine use might be explained by greater levels of digital literacy among highly
educated individuals (Estrela et al., 2023). The association of higher education and
telemedicine use was also found in other German and international samples (Frydman et
al., 2022; Hannemann et al., 2021; Kampmeijer et al., 2016; Reitzle et al., 2021). In
contrast to Publication 1, depressive symptoms were not associated with telemedicine
use. This may be explained by differences in data collection periods, given that the
severity of depressive symptoms (Gobbi et al., 2020) and levels of acceptance of
telemedicine (von der Groeben et al., 2023) varied throughout the different pandemic
periods.

To summarize, higher education, psychosocial, and health determinants were
longitudinally associated with telemedicine use among middle-aged and older adults
during the COVID-19 pandemic in Germany. Beyond health-related factors, which were
identified as key determinants of telemedicine use, the findings stress the need to improve
access to telemedicine for older individuals with low education and potentially limited
digital literacy, as well as to promote utilization among individuals experiencing low life

satisfaction and unhealthy lifestyles.
1.3.2 Mental Health Patients

1.3.2.1 Publication 3: Determinants of Patient Use and Satisfaction With
Synchronous Telemental Health Services During the COVID-19 Pandemic:
Systematic Review

Results. This study aimed to systematically review the literature on the
determinants of patient use of and satisfaction with synchronous telemental health
services during the COVID-19 pandemic. Overall, 20 studies passed the full-text
screening, of which n = 10 studies investigated patient use, n = 7 studies patient
satisfaction, and n = 3 studies examined both outcomes. Substantial heterogeneity was
present among the study designs, methods, and results. The quality rating for the included
studies was mostly good or fair. Most studies focused on sociodemographic or health
determinants, and major research gaps were identified (i.e., UTAUT-based dimensions
including psychosocial factors, facilitating conditions, effort, and performance expectancy).
Despite the predominance of mixed and non-significant findings, some studies highlight
connections that warrant further exploration. This includes associations of female sex,
younger age, and lower psychological symptom severity with patient use. Patient
satisfaction was mostly high, and the studies revealed either insignificant relationships or
limited evidence overall. Notably, only the service delivery format (video compared to
telephone services) was significantly associated with higher patient satisfaction across

some studies.

19



Discussion. This is the first systematic review to investigate determinants of
patient use of and satisfaction with synchronous telemental health services during the
COVID-19 pandemic, thereby contributing significant knowledge to the existing body of
literature. The included studies highlight female gender and younger age as determinants
of patient use of telemental health services, which overlaps with utilization patterns of in-
person mental health services (e.g., Elshaikh et al., 2023; Roberts et al., 2018).
Nevertheless, the use of telemental health services by older mental health patients may
also be hindered by additional barriers associated with the grey digital divide (Mubarak &
Suomi, 2022). Therefore, telephone services could represent a valuable, more accessible
alternative for this patient group. Furthermore, the evidence indicates that patients with
more severe psychological symptoms are less likely to use telemental health services,
suggesting that in-person settings may be more appropriate for individuals with severe
mental health conditions. Although the effectiveness of telemental health services was
supported by several studies (e.g., Chen et al., 2024), further exploration in severe mental
illness populations is needed (Merchant et al., 2020). The high satisfaction ratings and
predominant absence of significant determinants of patient satisfaction underscore
generally high patient acceptance of telemental health services, which is supported by
previous studies (Abuyadek et al., 2024; Saeed et al., 2024). Essential research gaps and
implications were derived from this systematic review, including the need to investigate
determinants in specific mental health contexts, explore understudied UTAUT dimensions,
conduct further longitudinal and qualitative studies, and incorporate established theoretical
models and measurement scales in future research.

In summary, this systematic review significantly advances the knowledge on
determinants of patient use of and satisfaction with telemental health services. The
findings suggest potential target groups for telemental health interventions, such as young
women with mild psychological symptoms. Nevertheless, it was also noted that more
vulnerable populations, such as older patients with severe symptoms, are harder to reach
and require targeted outreach efforts. Important research gaps were identified and need to
be addressed in future studies to improve understanding of use disparities, barriers, and
individual preferences of mental health patients, ultimately contributing to the

improvement and widespread use of telemental health services in the future.

1.3.2.2 Publication 4: Determinants of Patient Use of Telemental Health Services:
Representative Cross-Sectional Survey From Germany

Results. This study aimed to identify determinants of patient use of telemental
health services. Patient use since the onset of the COVID-19 pandemic (March 2020), as

well as current use in the last four weeks (in November/December 2023), served as
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outcome measures. Examined determinants included socioeconomic, access, health,
COVID-19-related, psychosocial, and service factors, as well as personality and provider
characteristics. For patient use since the onset of the pandemic (n = 2,082), associations
with younger patient age (OR = 0.97, 95% CI [0.96, 0.98], p < .001), a more positive
patient attitude towards telemental health services (OR = 1.04, 95% CI [1.02, 1.05], p <
.001), a more positive provider attitude towards (OR = 1.84, 95% CI [1.62, 2.08], p < .001)
and higher provider skills for using the services (OR = 1.37, 95% CI [1.20, 1.56], p < .001)
were found. In the subgroup analyses for service type (video, telephone, and
asynchronous services) and psychiatric diagnoses (anxiety and affective disorder), these
significant relationships were further supported.

Furthermore, full-time employment (OR = 2.25, 95% CI [1.40, 3.60], p < .001),
lower neuroticism (OR = 0.94, 95% CI [0.88, 1.00], p = .046), and a more positive provider
attitude towards the services (OR = 1.43, 95% CI [1.16-1.77], p < .001) were associated
with patient use in the last four weeks (n = 899). Additional service determinants were
considered for this outcome. Use of the services to avoid stigmatization (OR = 1.50, 95%
CI[1.26, 1.80], p < .001), shorter waiting times and easier scheduling of the first
appointment (OR = 4.44, 95% CI [2.67, 7.38], p < .001), as well as shorter waiting times
(OR = 3.20, 95% CI [2.07, 4.94], p < .001) and easier scheduling (OR =4.51, 95% CI
[2.24, 9.06], p < .001) individually, were positively associated with telemental health
service use in the last four weeks. No significant associations of access, health, and
COVID-19-related factors with the outcomes were observed.

Discussion. This study explored a wide range of determinants that have been
scarcely investigated in previous research, thereby offering new insights into the use of
telemedicine services by mental health patients. The study verified review findings from
Publication 3 and additional recent studies (e.g., Talbot et al., 2024; von der Groeben et
al., 2023) regarding the association of younger age and telemental health service use
during the COVID-19 pandemic. This finding further spotlights the growing grey digital
divide in remote health care (Mubarak & Suomi, 2022) and calls for efforts to facilitate the
inclusion of older mental health patients. Nevertheless, when focusing on patient use in
the last 4 weeks (post-pandemic context), this relationship did not reach statistical
significance. Instead, full-time employment status appeared to be associated with current
use, which may mean that full-time employed individuals appreciate the convenience and
time savings that remote services offer beyond pandemic circumstances. In addition, full-
time employed individuals may interact more frequently with digital devices in their
workplace, ultimately leading to higher digital literacy. The patient attitude towards the
services, measured using UTAUT dimensions, appears to be associated with patient use,

which is in line with previous literature (Harst et al., 2019). Based on the study findings,
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this association may be especially relevant for initial use (pandemic context). For current
use (post-pandemic context), personality traits such as lower neuroticism may be more
influential. Beyond patient characteristics, positive provider attitudes towards and greater
skills for using the services were associated with patient use, which underlines the
importance of strengthening positive attitudes and skills as well as reducing barriers
among providers, who have repeatedly been identified as gatekeepers of telemental
health care (e.g., Cowan et al., 2019). Service strengths, such as avoidance of
stigmatization (e.g., when visiting mental health facilities) and increased convenience of
the service, were associated with patient use, which highlights the services’ potential to
bridge treatment gaps in mental health care.

In summary, socioeconomic and psychosocial patient characteristics should be
considered to facilitate patient use of telemental health services. Determinants may vary
depending on use experience (initial versus continuous use) or contextual external factors
(involuntary use during the pandemic versus voluntary post-pandemic use). Providers
might function as key agents in increasing patient use; thus, provider barriers should be
addressed. Finally, the services offer unique advantages for the mental health care
context that may facilitate patient use of mental health services and help to address unmet

needs in the provision of mental health care.

1.3.2.3 Publication 5: Determinants of Patient Satisfaction With Telemental Health
Services: Representative Cross-Sectional Postpandemic Survey Study

Results. This study explored determinants of patient satisfaction with telemental
health services. Patient satisfaction with video, telephone, and asynchronous services
was examined. Higher self-efficacy (8 = 1.05, p = .030), extraversion (8 = 0.21, p = .027),
fear of COVID-19 (8 = 0.20, p <.001), technology commitment (8 = 0.12, p <.001), and a
more positive patient attitudes towards telemental health services (8 = 0.63, p <.001)
were positively associated with patient satisfaction with video services (n = 483). In
addition, more positive provider attitudes towards the services (8 = 1.12, p = .004) and
higher provider skills for using the services (8 = 1.61, p = .002) were significantly
associated with greater patient satisfaction with video services.

High education (8 = -3.82, p = .005), full-time employment (8 = -2.66, p = .019), an
unstable internet connection at home (8 = -3.14, p = .018), and higher technology
commitment (8 = -0.14, p = .008) were negatively associated with patient satisfaction with
telephone services (n = 428). Further, higher loneliness (8 = 2.26, p = .009), extraversion
(B =0.28, p =.034), agreeableness (8 = 0.35, p =.015), and fear of COVID-19 (8 = 0.21,
p < .001) as well as positive provider attitude towards (8 = 2.13, p <.001) and greater
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provider skills for using telephone services (8 = 1.73, p = .010) were positively associated
with greater satisfaction with telephone services.

For asynchronous services (n = 256), significant negative associations of having
lost a partner or being widowed (8 = -4.02, p = .009) and higher loneliness (8 =-1.46, p =
.022) with patient satisfaction were identified. Greater fear of COVID-19 (8= 0.15, p <
.001) and more positive patient attitudes towards telemental health services (8 = 0.22, p <
.001), as well as more positive provider attitudes towards telemental health services (8 =
1.33, p =.002), were positively associated with higher patient satisfaction with
asynchronous services. The FIML models revealed mostly similar relationships.

Discussion. Telemedicine services are especially suited for mental health
treatment and have great potential to improve mental health care. Despite the crucial role
of patient satisfaction in fostering the widespread and continuous use of telemental health
services, determinants of patient satisfaction with the services remain largely
underexplored in the current literature. Therefore, this study adds valuable knowledge that
considers a large variety of determinants. Differences in associations for various service
types were found; however, the study findings generally highlight the association of
psychosocial characteristics, individual preferences, and attitudes of mental health
patients with patient satisfaction. Particularly, a more positive patient attitude towards the
services (measured using UTAUT dimensions) was related to higher satisfaction,
supporting previously identified relationships between UTAUT dimensions and patient
satisfaction with telemedicine (e.g., for performance expectancy; Amin et al., 2022).
Greater technology commitment might indicate preferences for more technologically
advanced service options, as satisfaction with telephone services was lower in highly
technology-committed individuals. Past research observed a preference for in-person
treatment compared to telemedicine among highly extraverted individuals (Cieslik et al.,
2023). In contrast, we observed a positive relationship between higher extraversion and
satisfaction with synchronous services, which may suggest that highly extraverted
individuals prefer the direct social interactions that synchronous services offer. Likewise,
more lonely patients seem to be less satisfied with asynchronous services, which offer
fewer social interactions. Similar to Publications 1 and 2 and past studies (Hajek et al.,
2022; Lewis et al., 2021), fear of COVID-19 was a meaningful determinant of patient
satisfaction. Mental health patients potentially value remote service options to avoid
COVID-19-related risk factors (e.g., social contacts while travelling to in-person visits),
which could contribute to higher satisfaction levels. Similar to patient use (Publication 4),
provider attitudes and skills appear as key determinants of patient satisfaction.

Consequently, provider training and support should be prioritized to not only support
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patient use but also continuous satisfaction and engagement of mental health patients
with telemental health services.

To summarize, patient satisfaction with telemental health services is linked to
psychosocial patient characteristics as well as provider attributes. Therefore, individual
preferences and characteristics of patients should be considered to facilitate consistent
satisfaction levels with future telemental health services. The determinants of satisfaction
can vary for different service types, which should be considered in practice. Moreover, the
crucial role of providers in enhancing patient satisfaction should be acknowledged and

supported in the future.

1.4 General Discussion

This cumulative dissertation aimed to identify key determinants of patient use of
and satisfaction with telemedicine services. A broad range of determinants was examined
to address substantial research gaps related to major patient groups, emerging
telemedicine services, the German health care context, and the need for longitudinal and
post-pandemic studies. The findings of this dissertation expand current knowledge on
several determinants of telemedicine use and satisfaction and stress important
implications for future research and practice.

Considering the crucial role of telemedicine in addressing health care challenges
associated with population aging (e.g., Magdalena et al., 2015), this dissertation
contributes important knowledge on determinants of patient use of telemedicine services
among middle-aged and older adults. Beyond greater health needs (e.g., severe
limitations because of a health problem) and more positive health behaviors (e.g.,
frequency of physical activity), psychosocial factors appear to be associated with
telemedicine use in middle-aged and older adults. This includes greater symptoms of
anxiety, depression, and loneliness (Publication 1) as well as greater life satisfaction
(Publication 2). Telemedicine may be particularly suited for older individuals experiencing
psychological symptoms who are also dealing with health constraints. Surprisingly, almost
all examined socioeconomic determinants (e.g., gender, age, household income, area
lived in) were not associated with telemedicine use among middle-aged and older adults
in Germany (Publications 1 and 2). This suggests that, at least during pandemic
circumstances, socioeconomic and access barriers did not hinder telemedicine use
among this population in Germany. Nevertheless, higher education may be associated
with greater digital health literacy (Estrela et al., 2023), which could facilitate use of the
services (Publication 2). However, in the international context, socioeconomic barriers
were frequently identified as a major cause of inequity in telemedicine use (e.g., Yao et

al., 2022), which may be attributed to differences in country-specific telemedicine policies
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(e.g., cost regulations) or access conditions (e.g., network infrastructure, availability of
smartphones or computers, digital divide). Furthermore, COVID-19-related fear was
associated with telemedicine use (Publications 1 and 2). This may imply that telemedicine
functioned as a widely accepted alternative to reduce in-person contacts among the older
population during the pandemic. Given its demonstrated utility, the services may remain
as a viable treatment option in the post-pandemic period, particularly in contexts where
avoiding infections or stressors associated with attending in-person appointments is
desirable.

International studies on determinants of patient use of and satisfaction with
synchronous telemental health services during the COVID-19 pandemic were
systematically reviewed as part of this dissertation (Publication 3). Female gender,
younger age, and less severe psychological symptoms were identified as important
determinants of patient use of the services. For patient satisfaction, mostly non-significant
associations were found, reflecting the generally high acceptability of the services
(Abuyadek et al., 2024; Saeed et al., 2024). Nevertheless, video services compared to
telephone services are potentially related to higher patient satisfaction, demonstrating the
individual strengths of the video format for the mental health care context (Chen et al.,
2022). Expanding on this and to address the identified research gaps, determinants of
patient use of and satisfaction during and after the COVID-19 pandemic in Germany were
further explored in Publications 4 and 5. In line with the reviewed international studies
(Publication 3), younger patient age was identified as a determinant of telemental health
services use during the COVID-19 pandemic (Publication 4). However, education,
employment status, psychosocial factors (such as personality, technology commitment, or
loneliness), and individual patient attitudes towards the services appear to become more
relevant determinants of use and satisfaction in the post-pandemic period. In addition,
provider characteristics and service convenience are key determinants of patient use of
and satisfaction with telemental health services (Publications 4 and 5). This underlines the
vital role of providers in facilitating patient use and satisfaction as well as the services’
potential in addressing unmet needs in mental health care (e.g., dealing with mental
health stigma or long waiting times).

Overall, determinants of telemedicine use and satisfaction were found to vary
across different populations, service types, and contextual external circumstances (e.g.,
different pandemic periods, regional regulations). For instance, in contrast to the older
population, health limitations did not appear as key determinants of use and satisfaction
among mental health patients. Therefore, unique associations among different
populations and treatment contexts should be considered. Nevertheless, this dissertation

identified general associations of psychosocial characteristics, individual patient attitudes,
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provider characteristics, and service factors with patient use and satisfaction.
Socioeconomic and access determinants appear to play a minor role in telemedicine use
and satisfaction in Germany, which contrasts with studies from other countries. The
results of this dissertation provide new insights into unexplored associations of multiple
determinants of patient use of and satisfaction with telemedicine services across different

populations and contexts.

1.4.1 Strengths and Limitations

Using different methodological approaches (i.e., systematic review and empirical
studies), understudied determinants of patient use of and satisfaction with telemedicine
services were investigated. Cross-sectional as well as longitudinal associations were
explored. Notably, longitudinal data were rarely examined in the past. Representative
samples of the target populations were considered, which supports the generalizability of
our findings to the German or comparable health care contexts by accurately reflecting the
diversity of the included populations. Generally, a large variety of determinants was
explored, which were rarely considered in the previous literature. This dissertation adds
important knowledge concerning psychosocial determinants, which have received very
little attention in previous research. In addition, major research gaps were addressed
regarding determinants of use of and satisfaction with different service types (i.e.,
synchronous and asynchronous telemedicine services) and different pandemic periods.

Nevertheless, certain limitations regarding the results of this dissertation should be
noted. The study findings predominantly rely on cross-sectional data (Publications 1, 4,
and 5), which limits the ability to infer causal relationships and observe temporal changes.
Moreover, limitations regarding data collection partly include broad definitions of
telemedicine use (Publications 1 and 2) and the use of shorter screening questionnaires
to measure the included variables. Furthermore, the possibility remains that the different
data collections were affected by selection bias to some degree. Online surveys were
partly employed, which may have resulted in overrepresentation of individuals with greater
familiarity and competence in using the internet or digital devices. In addition, the SHARE
and DEAS panels were both reported to potentially exhibit minor selection bias and small
panel attrition (Borsch-Supan et al., 2013; Schiel et al., 2021). Finally, the study findings
are limited to specific populations and contexts. Although different populations,
telemedicine services, and periods were examined, the findings may not be generalizable
to other contexts, such as particular patient groups or countries. It is also important to
recognize that telemedicine is a rapidly expanding and evolving field (e.g., Bakalar, 2022;
Loéchner et al., 2025), and ongoing changes in applications and regulations may impact

future patient use of and satisfaction with the services.
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1.4.2 Implications for Future Research

This dissertation provides initial findings regarding determinants of patient use of
and satisfaction with telemedicine services, thereby paving the way for future research.
The conducted systematic review (Publication 3) highlights major research gaps,
emphasizing the need for more theory-driven, standardized, and inclusive studies
investigating underexplored determinants (e.g., effort and performance expectancy,
psychosocial factors, or facilitating conditions), diverse populations (e.g., older populations
or people with severe mental iliness), and longitudinal associations. These gaps were
partly addressed in Publications 1, 2, 4, and 5. Nonetheless, given the findings and
limitations of these publications, additional research is needed.

This includes further longitudinal observations of patient use of and satisfaction
with telemedicine services. Identifying determinants of continuous use and satisfaction
may be particularly helpful for supporting consistent patient engagement and, thus,
enhancing the effectiveness of future telemedicine interventions (e.g., Gan et al., 2021;
Khanijahani et al., 2022). Moreover, we found that associations of the determinants with
patient use and satisfaction may vary between the pandemic periods. While external
circumstances drove telemedicine use during the pandemic, post-pandemic telemedicine
use remains voluntary since in-person services have fully resumed. It might be interesting
to explore in more detail whether telemedicine is used primarily out of necessity or is
motivated by personal preferences. Post-pandemic telemedicine use behavior should be
explored more extensively in the future.

Furthermore, additional studies focusing on selected populations, contexts, and
application areas are needed. Certain populations may have been underrepresented in
the included samples (e.g., patients with severe mental illness, individuals with limited
access to or skills for using the services). However, these groups may derive unique
benefits from telemedicine (e.g., Lawes-Wickwar et al., 2018) and should be given greater
consideration in future studies. Qualitative studies may also help to further clarify
individual barriers and facilitators to use and satisfaction among these groups. In addition,
previous literature focuses predominantly on synchronous telemedicine services.
Asynchronous services and other emerging technologies require further attention, as
patient use and satisfaction were found to vary between different service types. Since
telemedicine regulations and access to telemedicine differ across different countries (e.g.,
Ndwabe et al., 2024; Omboni et al., 2022), it is important to explore cross-cultural
differences in determinants of patient use and satisfaction.

Additionally, this dissertation underscores the role of providers in facilitating patient
use of and satisfaction with the services. Likewise, previous studies have consistently

identified providers as gatekeepers to telemedicine implementation (Cowan et al., 2019;
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Rangachari et al., 2021), facing barriers linked to infrastructure and technical issues,
psychological barriers, and workload-related concerns (Borges do Nascimento et al.,
2023). Consequently, there is an urgent need for additional research focusing on
overcoming provider-related barriers and finding ways to facilitate telemedicine use
among providers, for example, by identifying determinants of provider use of telemedicine

services.

1.4.3 Practical Implications

Beyond research implications, the findings from this dissertation also offer
important practical implications. Older adults and mental health patients can benefit
substantially from telemedicine use, and determinants of telemedicine use and
satisfaction can be used to define target groups for the services. Socioeconomic
characteristics play a minor role in this, but younger, highly educated, or full-time
employed individuals may particularly value the services. Furthermore, more attention
should be drawn to health (e.g., mobility restrictions, better health behavior), psychosocial
characteristics (e.g., greater psychological symptoms or loneliness, lower neuroticism),
and individual attitudes of patients, which favor telemedicine use. These characteristics
may inform providers about the suitability of telemedicine treatment in specific populations
and treatment contexts, and future services could be aimed at these groups.

However, the study findings may also help to identify patient groups that are
currently left out and need additional support in practice, such as older patients with
negative attitudes towards the services. Efforts to better reach these groups could cover
supporting information regarding the services (e.g., leaflets, video tutorials, or health
campaigns), active advertisement and education by providers, or digital literacy training.
Moreover, blended care models are highly accepted and may be useful for introducing
hesitant patients to telemedicine (e.g., Appleton et al., 2021). Additionally, when designing
future telemedicine services, disadvantaged groups should be considered (e.g., patients
with visual or hearing impairments, low education, or severe mental iliness), and steps
must be taken to ensure these services are as inclusive as possible. For instance, this
could consist of improvements in functional design (e.g., provision of transcripts,
reminders, emotional and cognitive support), interaction logic (e.g., inclusion of tutorials,
intuitive navigation, and feedback), visual design (e.g., use of high-contrast colors, font
adjustability, visual aids, and simple language), and user experience (e.g., inclusion of
gamification, personalization, sociability, simple and functional designs) (He et al., 2025).
It could be useful to involve disadvantaged groups in the design process. This information
may help providers, policymakers, or stakeholders to facilitate telemedicine use among

patients.
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In addition, provider barriers should also be the focus of practical efforts. Since
provider attitudes towards and skills for using telemedicine were identified as important
determinants of patient use and satisfaction, supporting these characteristics should be
prioritized in practice. To promote positive attitudes, awareness of the services’ strengths
should be increased, and prejudices among providers should be addressed. Training and
support to increase provider skills for using the services were identified as facilitators of
telemedicine use among providers (Borges do Nascimento et al., 2023; Li et al., 2013).
Guidelines and regulatory adaptations to enhance telemedicine implementations and
reimbursement, as well as the workflow of providers, may further support telemedicine

use among providers (Li et al., 2013).

1.4.4 Conclusion

This cumulative dissertation significantly contributes to identifying crucial
determinants of patient use of and satisfaction with telemedicine services. The findings
underpin the importance of specific socioeconomic, health-related, and psychosocial
patient characteristics to facilitate patient use and satisfaction. Therefore, a personalized
approach to telemedicine care, considering individual patient profiles, is essential to
optimize engagement and outcomes. Furthermore, provider characteristics and service-
related factors appear as key determinants of patient use and satisfaction. Providers
should be supported in adopting and effectively using telemedicine, and the
transformative potential of telemedicine within health care should be recognized. It was
observed that the determinants can vary across populations, service types, and contexts.
Therefore, future research is needed to verify these initial findings by exploring different
methodological approaches and accounting for unique treatment contexts, while targeted
practical actions, informed by the identified determinants, should be developed.

The findings of this dissertation markedly advance the research field and address
critical gaps in the literature on determinants of patient use of and satisfaction with
telemedicine services in key target populations. Unlike previous research, which mainly
focused on socioeconomic and access determinants, as well as limited treatment
contexts, the findings suggest additional, more modifiable drivers of telemedicine use and
satisfaction across different contexts. This helps to develop a more comprehensive
understanding of telemedicine use behavior and satisfaction among middle-aged and
older populations, as well as mental health patients. This contribution is pivotal for
promoting widespread and consistent telemedicine use and satisfaction among target
groups in the future, enabling these services to address major health care challenges

effectively.
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3. Appendix

Table A1
Included Determinants and Their Measurement for Publications 1 and 2
Determinants Publication 1 Publication 2
Socioeconomic factors
Sex Male, female Male, female
Age Age in years Age in years
International Standard Classification
of Education 97 (United Nations
Education - Educational Scientific and Cultural
Organization, 2006) (low, medium,
high)
Employment Employed, retired, .
status unemployed/other Employed, retired, unemployed/other
Household’s ability to make
Household ends meet regarding their
: total monthly income (with Monthly household net income (€)
income .
great difficulty or some
difficulty, fairly easily, easily)
Residential Livina with a partner in the Partner in the same household,
form of 9 P partner not in the same household,
. same household (yes, no)
partnership no partner
Big city, suburbs or outskirts Metropolltan districts, urban districts,
: : A (partially) densely populated rural
Area lived in of a big city, large town, small L
. districts, sparsely populated rural
town, rural area or village 7
districts
Migration
background ) Yes, no
Presence of v
- es, no

own children

Depression

Anxiety

Loneliness

Social contacts

Psychosocial factors

Feeling sad or depressed in
the last month (yes, no)

Feeling nervous, anxious, or
on edge in the last month
(yes, no)

Feeling lonely in the last
month (yes, no)

Frequency of social and
electronic contacts with
people other than relatives
(never, less than once a

10/15-item German version of the
Center for Epidemiologic Studies -
Depression scale (Andresen et al.,
1994; Hautzinger & Bailer, 1993),
scores ranging from 0 to 30, higher
values indicate more severe
depressive symptoms

6-item De Jong Gierveld Loneliness
Scale (Gierveld & Tilburg, 2006),
scores ranging from 1 to 4, higher
values indicate higher levels of
loneliness
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Determinants

Publication 1 Publication 2

Life satisfaction

Self-perception
of one’s own

aging

week, about once a week,
several times a week, daily)
5-item German version of the
Satisfaction with Life Scale
- (Schumacher, 2003), scores ranging
from 1 to 5, higher values indicate
greater life satisfaction
5-item German version of the Attitude
Towards Own Aging subscale of the
Philadelphia Geriatric Center Morale
- Scale (Lawton, 1975; Liang & Bollen,
1983), scores ranging from 1 to 4,
higher values indicate a more positive
perception of own aging

Physical illness

Health factors

Number of physical ilinesses -
Very bad, bad, average, good, very

Self-rated Poor, fair, good, very good,
health excellent good
Limitations because of a

Health health problem in usual
limitations activities (not limited; limited, -

but not severely; severely

limited)

Health Having trouble sleeping (yes, = Frequency of walks/physical activity
behavior no) (low, medium, high)

Infection status

Vaccination
status

Preventive
measures

Fear

Control beliefs

COVID-19-related factors

Oneself or anyone close
having tested positive for
COVID-19 (yes, no)

Yes, no -

Oneself or anyone close having
tested positive for COVID-19 (yes, no,
unknown)

Taking drugs or medicine as
prevention against COVID-19 -
(yes, no)

Perceiving the Corona crisis as a

personal threat (scores ranging from
1 = not at all a threat for me to 10 =
extreme threat for me)

Feeling of being able to influence the
infection with the Coronavirus (scores

ranging from 1 =notatallto 7 =

entirely)

Forgoing medical treatment
because of being afraid to
become infected (yes, no)
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Table A2

Included Determinants and Their Measurement for Publications 4 and 5

Determinants Publication 4 Publication 5

Socioeconomic factors

Gender Male, female, diverse/intersex Male, female, diverse/intersex
Age Age in years Age in years
International Standard International Standard
Classification of Education 97 Classification of Education 97
Education (United Na.tions Educational (Unite.d N.a.tions Educational
Scientific and Cultural Scientific and Cultural
Organization, 2006) Organization, 2006)
(low, medium, high) (low, medium, high)
Employment Full-time employed, part-time Full-time employed, part-time
status employed, unemployed, other employed, unemployed, other
Household Monthly household net income Monthly household net income
income (low, medium, high) (low, medium, high)
Living with a partner in the same  Living with a partner in the same
Residential household, living with a partner household, living with a partner
form of without a common household, without a common household,
partnership widowed/partner deceased, widowed/partner deceased,
single/divorced single/divorced
Area lived in Urban, mostly urban, rural Urban, mostly urban, rural
Migration
background Yes, no Yes, no
Presence of
own (grand) Yes, no -

children

Mental illness

Depression

Anxiety

Loneliness

Social support

Psychosocial factors

9-item Patient Health
Questionnaire-9 (Kroenke et al.,
2001), scores ranging from 0 to
27, higher values indicate more
severe depressive symptoms
7-item Generalized Anxiety
Disorder Scale-7 (Spitzer et al.,
2006), scores ranging from 0 to
21, higher values indicate more
severe anxiety symptoms
6-item De Jong Gierveld
Loneliness Scale (Gierveld &
Tilburg, 2006), scores ranging
from 1 to 4, higher values
indicate higher levels of
loneliness
6-item Lubben Social Network
Scale (Lubben et al., 2006),
scores ranging from 1 to 30,
higher values indicate greater
perceived social support

Number of psychiatric diagnoses

received since March 2020
(range: 0-7)

6-item De Jong Gierveld
Loneliness Scale (Gierveld &
Tilburg, 2006), scores ranging
from 1 to 4, higher values
indicate higher levels of
loneliness
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Determinants

Publication 4

Publication 5

Life satisfaction

Self-efficacy

Personality

Attitude
towards
telemedicine

Technology
Commitment

5-item German version of the
Satisfaction with Life Scale
(Schumacher, 2003), scores
ranging from 1 to 5, higher values
indicate greater life satisfaction
3-item Short Scale for Measuring
General Self-efficacy Beliefs
(Beierlein et al., 2013), scores
ranging from 1 to 5, higher values
indicate greater self-efficacy
15-item Big Five Inventory-SOEP
(Gerlitz & Schupp, 2005)
14-item Unified Theory of
Acceptance and Use of
Technology-Patient version
questionnaire (Békés et al.,
2022), scores ranging from 17 to
70, higher values indicate more
positive attitudes

3-item Short Scale for Measuring
General Self-efficacy Beliefs
(Beierlein et al., 2013), scores
ranging from 1 to 5, higher values
indicate greater self-efficacy
15-item Big Five Inventory-SOEP
(Gerlitz & Schupp, 2005)
14-item Unified Theory of
Acceptance and Use of
Technology-Patient version
questionnaire (Békés et al.,
2022), scores ranging from 17 to
70, higher values indicate more
positive attitudes
12-item technology commitment
short scale (Neyer et al., 2012),
scores ranging from 12 to 60,
higher values indicate greater
technology commitment

Physical illness

Health factors

Presence of at least one chronic
physical illness (yes, no)

Presence of at least one chronic
physical illness (yes, no)

Self-rated Very bad, bad, average, good, Very bad, bad, average, good,
health very good very good

COVID-19-related factors
Infection status Yes, no Yes, no
Vaccination

Yes, no Yes, no
status

7-item Fear of COVID-19 Scale 7-item Fear of COVID-19 Scale
(Ahorsu et al., 2022), scores (Ahorsu et al., 2022), scores

Fear ranging from 7 to 35, higher ranging from 7 to 35, higher

values indicate greater fear of
COVID-19

values indicate greater fear of
COVID-19

Insurance type

Internet
connection
quality

Access factors

Statutory health insurance,
private health insurance
Fast and stable; fast, but not
stable; stable, but not fast;

neither fast nor stable/no internet

connection at home

Statutory health insurance,
private health insurance
Fast and stable; fast, but not
stable; stable, but not fast;
neither fast nor stable/no internet
connection at home

Attitude

Provider characteristics

Mental health provider has a
positive and open attitude
towards telemental health

services, scores ranging from 1 =

Mental health provider has a
positive and open attitude
towards telemental health

services, scores ranging from 1 =
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Determinants Publication 4 Publication 5
strongly disagree to 5 = strongly  strongly disagree to 5 = strongly
agree agree

Skills

Mental health provider has the
necessary skills and
competencies to use telemental
health services without any
problems, scores ranging from 1
= strongly disagree to 5 =
strongly agree

Mental health provider has the
necessary skills and
competencies to use telemental
health services without any
problems, scores ranging from 1
= strongly disagree to 5 =
strongly agree

Avoidance of
stigmatization

Higher
convenience

Service factors

Using telemental health services
to avoid stigmatization (scores
ranging from 1 = not true to 5 =

completely true)

Yes, shorter waiting times and
easier scheduling of first
appointment; yes, shorter waiting
times; yes, easier scheduling of
first appointment; no
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Abstract

Background: The occurrence of the COVID-19 pandemic demanded fast changes in the delivery of health care. As a result,
significant growth in the use of telemedicine services occurred. Research, especially from nationally representative German
samples, is needed to better understand determinants of telemedicine use.

Objective: The purpose of this study was to identify determinants of telemedicine service use among middle-aged and older
adults during the COVID-19 pandemic in Germany.

Methods: Cross-sectional, nationally representative data were taken from the German sample of the Survey of Health, Ageing
and Retirement in Europe (SHARE). The German Corona Survey 2 (n=2039), which was conducted between June and August
2021, was used for this study. Reporting experience with remote medical consultations during the COVID-19 pandemic served
as the outcome measure. Associations with socioeconomic, psychological, social, health-related, and COVID-19—-related
determinants were examined using multiple Firth logistic regressions.

Results: Psychological factors including feeling nervous, anxious, or on edge (odds ratio [OR] 1.61, 95% CI 1.04-2.50;
P=.03), feeling sad or depressed (OR 1.62, 95% CI 1.05-2.51; P=.03) and feelings of loneliness (OR 1.66, 95% CI 1.07-2.58;
P=.02) were positively associated with telemedicine use. Moreover, forgoing medical treatment because of being afraid of
being infected by SARS-CoV-2 (OR 1.81, 95% CI 1.10-2.97; P=.02) and describing limitations because of a health problem
as severe were positively associated with the outcome (OR 2.11, 95% CI 1.12-4.00; P=.02). Socioeconomic and social factors
were not significantly associated with telemedicine use in our sample.

Conclusions: Middle-aged and older individuals in Germany seem to use telemedicine services according to psychological
needs and health limitations. Especially when psychological symptoms are experienced, telemedicine seems to be a promising
service option in this age group. Future research is needed to confirm these initial findings in postpandemic circumstances.

JMIR Aging 2024;7:e50938; doi: 10.2196/50938

Keywords: telemedicine; telehealth; digital health; service use; COVID-19

identified the four key characteristics of telemedicine: (1)
its purpose is to provide clinical support, (2) it is intended
to overcome geographical barriers, connecting users who are
not in the same physical location, (3) it involves the use of

Introduction

Telemedicine has been a big part of the digital transformation
of the health care sector. Multiple definitions of telemedicine

have been introduced in the past [1]. The World Health
Organization (WHO) Global Observatory for eHealth [2]

https://aging.jmir.org/2024/1/e50938

various types of information and communication technology,
and (4) its goal is to improve health outcomes. Therefore,
telemedicine includes synchronous (eg, videoconferencing,
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telephone) as well as asynchronous (eg, mobile apps) health
services, which are delivered via electronic devices.

Telemedicine is a presumably promising method to
provide health care in the future, as it can improve access to
care, save costs, and close treatment gaps [3.4]. For exam-
ple, it could be a potentially valuable tool when dealing
with future shortages of physicians as well as the increased
demand for health care services caused by population aging;
underserved rural areas can also easily be reached through
telemedicine [3,5]. In past research, telemedicine was found
to be an effective and cost-effective service delivery model
that can be equal to in-patient visits in a variety of special-
ties [3,6-9]. Additionally, practitioners (eg, physicians and
psychotherapists), as well as patients with conditions covered
by various specialties, were found to be greatly satisfied with
this form of service [8-10]. Despite the clear advantages
of telemedicine, it has not yet been widely implemented.
Implementations have often been decelerated by limitations
regarding reimbursement, as well as clinical, legal, cost,
and social issues [11,12]. Telemedicine rates of use were
gradually increasing over the previous years but remained at a
low level [13].

The occurrence of the COVID-19 pandemic demanded fast
changes in the delivery of health care. COVID-19 caused a
major public health burden globally and it was essential to
reduce in-person contacts to decrease further spreading of
the virus [14]. Therefore, many nonessential appointments
with physicians were canceled or postponed [15]. In a
German population-based sample, this was the case for about
one-third of respondents after containment measures were
implemented in March 2020 [16]. Moreover, overall use of
health care decreased in the first months of the pandemic, a
phenomenon that was also observed in Germany [17].

Telemedicine appeared to be a key solution to major
pandemic challenges. To facilitate the transformation to
telemedicine, changes in infrastructure, reimbursement, and
legal conditions were made worldwide. In Germany, legal
efforts for the digital transformation of the health care system
had already been made in November 2019 with the Digital
Healthcare Act (Digitale-Versorgung-Gesetz) [18]. Conse-
quently, it was easier for physicians to prescribe, deliver,
and bill for telemedicine, and also for patients to use the
services. In response to the pandemic, additional teleconsul-
tation services were developed and regulations concerning
video consultations were adapted [19,20]. Thus, telemedicine
rates of use increased tremendously [21]. For example, the
trend report of the Central Research Institute of Ambulatory
Care in Germany reported that the number of video consul-
tations increased from 743 conducted in December 2019
to 302,180 conducted in December 2020 [21]. Especially
when there was limited access to in-person medical appoint-
ments during the pandemic in Germany, telemedicine services
seemed to be a frequently used alternative, and satisfaction
with the services was found to be moderately high [22,23].
Even though telephone services were used most frequently in
Germany during the pandemic, a sharp increase was observed
in the use of video consultations [24,25].
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Besides technological, financial, organizational, and legal
aspects, patient acceptance seems to be a crucial factor for
the successful implementation of telemedicine services [26].
Patient characteristics that have been found to be associated
with telemedicine use in past systematic reviews include, for
example, age, gender, education, marital status, health status,
and prior experience with computers and health technology
[27,28]. A preliminary selective review of large-scale studies
that were conducted during the pandemic in the United States
found that telemedicine rates of use were higher among
patients from urban areas, areas with greater broadband
availability, and areas with higher prepandemic levels of
telehealth use [29]. Moreover, being White; speaking English
as first language; having health insurance, higher income,
and greater disease burden; and being middle-aged were
associated with greater use [29]. Nevertheless, more studies
examining the use of telemedicine services and associated
patient characteristics during pandemic times are needed.

Studies with samples from Germany, where telemedi-
cine played a major role and was frequently used dur-
ing the pandemic, are especially scarce. Few studies have
looked at different German samples during the pandemic.
While some of these studies examined large, nationally
representative or quota-based samples [22,23,30], other
studies only included convenience or smaller selective
samples [31-33]. These studies identified potential socioe-
conomic (male sex, younger age, higher or lower educa-
tion, living with a partner in the same household, having
children younger than 18 years), psychosocial (increased
loneliness, increased life satisfaction, severe psychological
distress, frequent social isolation, lack of company), health-
related (poor self-rated health), experience-related (higher
electronic literacy, past use of telemedicine) and COVID-19—
related (higher perceived severity of COVID-19 infection,
having had COVID-19 infection, subjective COVID-19-
related challenges, COVID-19-related cognitive preoccupa-
tion, anxiety, and worries) determinants that were posi-
tively associated with actual telemedicine use during the
pandemic [22,23,30-33]. However, more studies including
large nationally representative samples from Germany are
needed to secure these initial findings. Moreover, the different
categories of determinants, which were only partly included
in single studies (eg, psychosocial or COVID-19-related
determinants), should be explored further.

Middle-aged and older individuals represent the largest age
group in the German population [34]. Considering popula-
tion aging, the proportion of middle-aged and older adults
will grow even further in the near future in Germany. Due
to their increased need for health care (due to, eg, chronic
conditions, frailty, and cognitive or functional decline) and
potentially limited mobility, these age groups represent a
major target group for future telemedicine services. Nev-
ertheless, they seem to use telemedicine less often than
other age groups [28]. Although past systematic reviews
found that telemedicine is an effective and feasible serv-
ice delivery model in older adults, it was also stated that
further research was required to determine how services
could be adapted to the individual needs of older patients
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[35-37]. Better understanding the telemedicine use behav-
ior of middle-aged and older individuals could significantly
contribute to increased use, as well as widespread acceptance
and satisfaction with future telemedicine services. Therefore,
this study aimed to explore determinants of patient use of
telemedicine services in a nationally representative sample
of middle-aged and older individuals during the COVID-19
pandemic in Germany.

Methods
Sample

Cross-sectional data for this study were taken from the
Corona Survey 2 [38] of the Survey of Health, Ageing
and Retirement in Europe (SHARE) study [39]. SHARE
is a multidisciplinary and cross-national panel study that
explores health, social, economic, and environmental policies
in individuals aged 50 years or older and their partners
(regardless of age) from 26 European countries, Switzerland,
and Israel. Starting in 2004, SHARE has so far conducted
8 waves. In each wave, new respondents are added to the
sample to compensate for attrition. In response to the global
COVID-19 pandemic, a special Corona Survey, to examine
the health-related and socioeconomic impact of COVID-19,
was introduced in June 2020. In the course of this survey, the
usual computer-assisted personal interviews were replaced by
telephone-administered interviews.

Participation rates for waves 1 to 8 and the Corona Survey
1 have been provided by SHARE [4041]. According to
Bergmann et al [40], these rates increased over time and
reflect high overall panel stability. The final rates for the
Corona Survey 2 are not available yet; however, an average
retention rate of 86% (excluding recovery of respondents)
was confirmed by SHARE user support. Due to the fact that
SHARE assessed telemedicine service use for the first time in
the Corona Survey 2, only data from this survey, which was
conducted from June until August 2021, were included in our
analyses. Moreover, only the German subsample (n=2039)
was considered, which was done to promote comparability
among participants due to existing heterogeneity regarding
characteristics of health care systems, telemedicine regula-
tions, and telemedicine use across the different countries
[20,4243]. For example, whereas countries such as Denmark,
Italy, and Germany are described as advanced in telemedicine
use trends, countries like Poland, Portugal, or Slovakia are
still developing in the telemedicine field since the pandemic
[42].

Ethical Considerations

Verbal informed consent was collected from all individuals
that participated in the telephone-administered interviews for
the Corona Survey 2. The SHARE project has been repeat-
edly reviewed and approved by the ethics committee of the
University of Mannheim (waves 1-3) and the Ethics Council
of the Max Planck Society (waves 4-9; most recently in June
2021 with the ethics approval number 2021_24).
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Dependent Variable

In the SHARE Corona Survey 2, telemedicine service use
by middle-aged and older adults during the pandemic was
assessed with a metric variable: “Since the outbreak of
Corona, how many remote medical consultations over the
phone, computer, or any other electronic means, did you
have, if any, with or without video?” Therefore, this study
did not focus on one specific form of telemedicine or patient
group and included consultations on online platforms (eg,
video calls), as well as telephone appointments. The response
format in the original questionnaire was numerical (ie, the
number of experienced telemedicine consultations). For the
sake of this analysis, this item was dichotomized (l1=one
or more remote medical consultations since the outbreak of
the COVID-19 pandemic; O=no use) because of small case
numbers.

Independent Variables

Independent variables were chosen in line with former
research and based on theoretical considerations. Previous
systematic reviews identified mostly socioeconomic (eg,
sex, age, education, relationship status, area lived in)
and health (eg, disease burden, psychological symptoms)
determinants of telemedicine use [27-29]. Moreover, we
considered the pandemic context, including the pandemic and
social consequences, when choosing independent variables.
Therefore, socioeconomic, psychological, social, health-rela-
ted, and COVID-19-related factors were taken into account to
explore their potential relationships with telemedicine service
use. Socioeconomic factors that were included were sex, age,
area lived in (big city, suburbs or outskirts of a big city,
large town, small town, rural area or village), living with a
partner in the same household (yes or no), employment status
(retired, employed or self-employed, unemployed, or other)
and the household’s ability to make ends meet regarding
their total monthly income (with great difficulty or some
difficulty, fairly easily, easily). Included psychological factors
were feeling nervous, anxious, or on edge in the last month
(yes or no), feeling sad or depressed in the last month (yes
or no), and feeling lonely in the last month (yes or no).
Furthermore, social factors included social and electronic
contact frequency with people other than relatives (never,
less than once a week, about once a week, several times
a week, daily). Concerning health-related factors, having
trouble sleeping recently (yes or no), the number of physical
illnesses (including hip fracture; diabetes or high blood sugar;
high blood pressure or hypertension; a heart attack, includ-
ing myocardial infarction or coronary thrombosis; any other
heart problem, including congestive heart failure; chronic
lung diseases, such as chronic bronchitis or emphysema; and
cancer or malignant tumor, including leukemia or lymphoma,
but excluding minor skin cancers), limitations because of a
health problem in usual activities (not limited; limited, but
not severely; severely limited) and self-rated health (excel-
lent, very good, good, fair, poor) were inspected. COVID-19—
related factors that were included in the analyses were having
received the COVID-19 vaccination (yes or no), oneself or
anyone close having tested positive for COVID-19 (yes or
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no), forgoing medical treatment because of being afraid to
become infected by SARS-CoV-2 (yes or no), and taking
drugs or medicine as prevention against COVID-19 (yes or
no).

Statistical Analysis

First, sample characteristics were computed. Second, Firth
logistic regressions were conducted to identify determinants
of telemedicine service use during the pandemic. The Firth
method was used to reduce small-sample bias, considering
the small case numbers for some of the variables [44]. Due
to high correlations, the variables regarding psychological
symptoms (including feeling nervous, anxious, or on edge;
feeling sad or depressed; and feeling lonely in the last
month) were entered separately into the model. For sensitiv-
ity analyses, conventional multiple logistic regressions were
also performed. Moreover, we computed additional analy-
ses with age as a categorical variable (40-64 years, 65-74
years, =75 years) to test for a nonlinear relationship with
the outcome. Odds ratios (ORs) are presented with the 95%

Table 1. Sample characteristics (N=2039).
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CI. P values were considered statistically significant at an o
level of <.05. Since the number of missing values for the
independent variables was very small (below 1%), we did
not use imputation techniques. Small levels of missing values
are usually less likely to significantly bias results [45.46].
Therefore, listwise deletion was applied. Stata (version 16.1;
StataCorp) was used for all statistical analyses.

Results

Sample Characteristics

The total sample consisted of 2039 individuals. The
sample characteristics for all included variables are
presented in Table 1. Overall, 54.2% (1105/2039) of the
sample were women. The mean age of the participants
was 70.6 (SD 8.7) years. Considering telemedicine service
use during the pandemic, 5.7% (115/2031) of the sample
reported that they had had remote medical consultations at
least once.

Characteristics Values
Telemedicine service use, n (%)

Never 1916 (94.3)

At least once 115(5.7)
Sex, n (%)

Male 934 (45.8)

Female 1105 (54.2)
Age (years), mean (SD) 70.6 (8.7)
Age (years), n (%)

40-64 573 (28.1)

65-74 1083 (53.1)

=75 383 (18.78)
Area lived in, n (%)

Big city 289 (14.3)

Suburbs or outskirts of a big city 177 (8.8)

Large town 198 (9.8)

Small town 549 (27.2)

Rural area or village 807 (40)
Living with partner in the same household, n (%)

Yes 1521 (74.6)

No 518 (25.4)
Employment situation, n (%)

Retired 1445 (70.9)

Employed or self-employed 457 (224)

Other 135 (6.6)
Households’ ability to make ends meet, n (%)

With great or some difficulty 151 (7.4)

Fairly easily 599 (29.6)

Easily 1277 (63)
Nervous, anxious, or on edge in the last month, n (%)

Yes 524 (25.8)
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Characteristics Values

No 1507 (74.2)
Sad or depressed in the last month, n (%)

Yes 609 (30)

No 1419 (70)
Feelings of loneliness in the last month, n (%)

Yes 442 (21.8)

No 1583 (78.2)
Frequency of social contacts with nonrelatives, n (%)

Never 229 (11.3)

Less than once a week 583 (28.7)

About once a week 452 (22.3)

Several times a week 452 (22.3)

Daily 312 (15.4)
Frequency of electronic contacts with nonrelatives, n (%)

Never 253 (12.5)

Less than once a week 617 (30.4)

About once a week 505 (24.9)

Several times a week 504 (24.8)

Daily 150 (7.4)
Having trouble sleeping recently, n (%)

Yes 686 (33.8)

No 1344 (66.2)
Number of physical illnesses (range 0-6), mean (SD) 1.1(1)
Health limitations, n (%)

Severely limited 310 (15.2)

Limited, but not severely 744 (36.6)

Not limited 981 (48.2)
Self-rated health, n (%)

Excellent 82 (4)

Very good 320 (15.7)

Good 839 (41.2)

Fair 629 (30.9)

Poor 166 (8.2)
Received COVID-19 vaccine, n (%)

Yes 189 (9.3)

No 1847 (90.7)
Self or anyone close tested positive for COVID-19, n (%)

Yes 592 (29.1)

No 1441 (70.9)
Forgone medical treatment since COVID-19 pandemic, n (%)

Yes 225 (11.1)

No 1810 (88.9)
Took drugs/medicine as prevention against COVID-19,n (%)

Yes 45(2.2)

No 1990 (97.8)

Regression Analysis

The analytic sample for the Firth logistic regressions
included 1976 individuals. Results for the model, including

https://aging . jmir.org/2024/1/e50938

anxiety symptoms, are presented in Figure 1 (see Multime-
dia Appendix 1 for detailed results for all models). Most
of the included independent variables were not signifi-
cantly associated with the outcome (P>.05). However, some
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associations were observed. Psychological factors, including
feeling nervous, anxious, or on edge (OR 1.61, 95% CI
1.04-2.50; P=.03), feeling sad or depressed (OR 1.62, 95%
CI 1.05-2.51; P=.03) and feeling lonely (OR 1.66, 95% CI
1.07-2.58; P=.02) in the last month were positively associ-
ated with the likelihood of telemedicine service use during
the pandemic. Moreover, forgoing medical treatment because

Neumann et al

of being afraid to become infected by SARS-CoV-2 was
positively associated with the outcome (OR 1.81, 95% CI
1.10-2.97; P=.02). Describing limitations because of health
problems in the last 6 months as severe was also positively
associated with the likelihood of telemedicine use during the
pandemic (OR 2.11,95% CI 1.12-4.00; P=.02).

Figure 1. Results from Firth logistic regression for determinants of telemedicine service use during the COVID-19 pandemic. The model includes
anxiety symptoms. Numbers represent odds ratios, with the 95% Cls shown as bars. More detailed results are provided in Table S1 in Multimedia

Appendix 1. ref: reference category. *P<.05.
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In a sensitivity analysis in which Firth logistic regressions
were replaced by conventional logistic regressions, similar
associations were observed (see Tables S1-S3 in Multimedia
Appendix 1 for detailed results). When age was included as a
categorical variable in the models (see Table S4 in Multime-
dia Appendix 1 for detailed results), the youngest age group
(40-64 years) was significantly more likely to use telemedi-
cine services compared to the older age groups in our sample
(65-74 and =75 years). Moreover, in these models, being
employed or self-employed versus retired achieved statistical
significance and was negatively associated with telemedicine
use.
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Discussion

Key Findings

This study aimed to identify determinants of telemedicine
service use in a nationally representative sample of mid-
dle-aged and older adults during the COVID-19 pandemic
in Germany. Based on data from the German sample
of the SHARE Corona Survey 2, some associations of
patient characteristics with telemedicine use were identified.
This partly included health, psychological, and COVID-19-
related factors. Socioeconomic and social determinants
were not significantly associated with the outcome in
this sample. So far, there has been limited research on
determinants of telemedicine use in German samples.
Our study findings thus extend our current knowledge
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regarding socioeconomic, social, health, psychological, and
COVID-19-related determinants.

Relation to Previous Research

Whereas none of the included socioeconomic determinants
were associated with telemedicine service use in our sample,
some recent studies identified significant relationships.
Findings regarding associations of sex and age with teleme-
dicine use were mixed in recent studies conducted during the
pandemic in Germany, with some studies observing higher
rates of use in male and younger individuals [22,23,30-32].
When observing age groups in our sample, older age groups
(65-74 and =75 years) were less likely to use telemedi-
cine. While our study did not indicate a significant asso-
ciation, Hajek and Konig [30] observed that middle-aged
and older individuals who reported living with a partner in
the same household were more likely to have participated
in online consultations with physicians or therapists during
the pandemic. These mixed findings could potentially be
explained by variations in outcomes (eg, web-based consulta-
tions vs mobile app use), samples (eg, all age groups vs only
those middle-aged and older), and time frames (2020 vs 2021
vs 2022) of the different studies. This clearly highlights the
need for further studies on sociodemographic determinants in
German samples. Similar to our results, employment status,
financial situation, and area lived in were not significantly
associated with telemedicine use in other German samples
during the pandemic [23,30]. However, this is in contrast to
research from the United States regarding telemedicine use
during the pandemic [29,47]. This contrast may be explained
by a larger variation in state-specific telehealth policies before
and during the pandemic [48], as well as access factors, such
as possession of digital devices or availability of high speed
internet [49] in the United States compared to the German
samples. In contrast to Germany, health care insurance is not
obligatory in the United States and additional costs arise for
uninsured individuals [50], which could have contributed to
telemedicine use disparities caused by socioeconomic factors
in the United States [49,51-53]. Further attention should be
given to the impact of socioeconomic factors on telemedicine
use in future research, especially with respect to postpan-
demic changes and the increasing availability of in-person
visits.

Our study is one of very few that has examined the
association of social determinants (ie, electronic and social
contact frequency) and telemedicine service use. These
determinants were not significantly associated with teleme-
dicine use in our sample. This could mean that middle-
aged and older adults used telemedicine services during the
pandemic based more on health factors than on reduced social
contact. Nevertheless, Rauschenberg et al [33] observed
that telemedicine use was higher among young individuals
who reported higher perceived social isolation and lack of
company during the pandemic in Germany. These contrast-
ing findings may imply that younger individuals have used
telemedicine more frequently to deal with reduced social
contact during the pandemic.

https://aging . jmir.org/2024/1/e50938
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Furthermore, we found that perceiving one’s limitations
because of a health problem as severe was associated with
telemedicine service use. This suggests that individuals with
severe health limitations preferentially used telemedicine
services during the pandemic. Likewise, Hajek and Konig
[30] found a significant association of poor self-rated health
and telemedicine use during the pandemic in Germany.
Additionally, a positive association of disease burden and
telemedicine use was observed by Harju and Neufeld [29]
in large-scale US samples during the pandemic. Potential
reasons for that could include the (urgent) need for treat-
ment, limited mobility, or precautions due to high risk of
severe illness from COVID-19. Patients might have used
telemedicine because of health needs and lack of in-person
services during the pandemic. In contrast, we found that
the number of physical illnesses and self-rated health were
not associated with telemedicine use during the pandemic in
our sample. A potential reason for that could be that these
determinants may not reflect the actual need for medicine
or telemedicine services. For example, having ever received
a diagnosis of physical illnesses such as hip fracture, high
blood sugar, or high blood pressure does not indicate that
there currently is a higher need for treatment. Other studies
that observed German samples during the pandemic also
found a nonsignificant association of the presence of chronic
conditions and telemedicine use [22,23]. Moreover, neces-
sary treatment for patients with severe diseases (eg, physical
examination, cancer treatment) was potentially more likely to
be in person and still available during the pandemic. Future
telemedicine services might be less suitable for these patient
groups. Further research is needed to gain a better understand-
ing of the possible impact of physical illness on telemedicine
service use, especially in German samples.

Since few recent studies have examined the association of
psychological symptoms with telemedicine use, our findings
contribute to existing knowledge concerning psychological
determinants during the pandemic in Germany. We observed
that symptoms of anxiety, depression, or loneliness increased
the likelihood of telemedicine use in middle-aged and older
adults. Similar to our results, Hajek and Konig [30] observed
a significant positive association of loneliness and telemedi-
cine use in middle-aged and older adults during the pandemic
in Germany. Likewise, Rauschenberg et al [33] found that
psychological distress was associated with the current use
of mobile health apps in a representative sample of youth
aged 16-25 years from the German general population. Other
studies with samples from the United States also observed
a positive relationship of psychological symptoms with
telemedicine use during pandemic times [54,55]. Therefore,
it may be the case that findings regarding higher health
care use in individuals with mental illness [56-60] can
be applied to the field of telemedicine and the pandemic
context. These initial findings illustrate the future potential
of telemedicine in the field of mental health for middle-aged
and older patients, since those who experienced psychologi-
cal symptoms appeared to preferentially opt for telemedicine
services. Moreover, mental health problems, such as anxiety
or depression, have been shown to be positively associated
with fear of COVID-19 [61]. This fear could also favor
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increased telemedicine use due to concerns of being infected
with SARS-CoV-2 during in-person health care visits—this
association was also found in our sample.

Additionally, other COVID-19-related determinants that
were included in our sample (ie, vaccine status, COVID-19
infection history in oneself or close others, and preventive
medication), were not significantly associated with teleme-
dicine use. This is in contrast with findings from German
samples that looked at younger and adult individuals during
the pandemic [23,32,33] and found significant associations
of COVID-19-related factors with telemedicine use (ie,
higher perceived severity of COVID-19 infection; having
had COVID-19 infection; subjective COVID-19-related
challenges; and COVID-19-related cognitive preoccupation,
anxiety, and worries). However, when looking at a simi-
lar sample to our study, which consisted of middle-aged
and older adults during the pandemic in Germany, Hajek
and Konig [30] did not find significant associations of
COVID-19-related factors with telemedicine service use.
This could potentially mean that middle-aged and older
individuals’ decision to use telemedicine was less influenced
by COVID-19-related factors than in the general adult or
younger German population.

Strengths and Limitations

This study is one of only a few studies that explore deter-
minants of use of remote medical consultations in German
middle-aged and older adults. The nationally representative
sample of the widely acknowledged SHARE panel study
provides insight into the largest age group of the German
population. The data were collected during the COVID-19
pandemic and therefore account for the unique circumstances
that individuals were faced with during that time.

However, some limitations should be considered.
Telemedicine service use was measured using only one item,
which indicated experience with remote medical consultations
over the phone, computer, or any other electronic means
since the outbreak of the pandemic. Therefore, we did not
differentiate between different patient groups, telemedicine
modalities, or frequency of use. This should be explored
further in future studies. Furthermore, the survey covered
a limited selection of socioeconomic, health, and psycho-
social aspects. Future studies should include more exten-
sive instruments and variables to make more reliable and
comprehensive conclusions. In addition, the majority of our
sample did not use telemedicine and case numbers were small
for some of the included determinants. This lack of statistical
power might explain why some of the tested relationships did
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not reach statistical significance. Consequently, future studies
with very large German samples are needed. Furthermore,
this analysis was based on self-reported cross-sectional data,
and it is therefore difficult to identify causal relationships.
Finally, we only focused on the German context. Future
research should also consider cross-cultural differences in
use and determinants of telemedicine to better understand
potential barriers and facilitators in different cultural contexts
and improve worldwide implementations.

Conclusions

To achieve high rates of use and widespread acceptance of
telemedicine, it is essential to understand determinants of
telemedicine service use in middle-aged and older individu-
als. Our study findings stress the link between psychologi-
cal symptoms and telemedicine use in Germany during the
COVID-19 pandemic. Middle-aged and older adults seem
to have used telemedicine services according to psycholog-
ical needs and health limitations. One may conclude that,
especially when they had psychological symptoms, middle-
aged and older individuals accepted telemedicine as a service
option. While socioeconomic and social factors were not
associated with telemedicine service use, the associations of
other health- and COVID-19-related determinants with use
behavior remain unclear.

Future (longitudinal) studies are therefore required to
confirm these initial findings and clarify whether they also
apply to postpandemic circumstances, where widespread
in-person visit availability returned. Some patients might have
used telemedicine only because they had no other option.
However, remote consultations might be especially suited
for specific patient groups or forms of treatment and will
remain part of postpandemic routine care. Furthermore, use of
(remote) blended therapy might increase in the postpandemic
context, as it combines the strengths of remote and in-person
visits and can be adapted to individual patient preferences.
Moreover, potential differences in determinants of teleme-
dicine use between different service types (eg, asynchro-
nous vs synchronous services) or patient groups (eg, mental
health vs oncology patients) should be further investigated.
Finally, it remains to be explored to what extent determi-
nants of telemedicine use differ from determinants of general
health care use, which could help to identify target groups
and appropriate fields of application for future telemedicine
services. This could be examined in the postpandemic context
where both forms of services, in-person and telemedicine
visits, are likely to be available to patients.
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Multimedia Appendix 1

Table S1. Results from logistic regression and Firth logistic regression for determinants of telemedicine

service use during the COVID-19 pandemic (with anxiety symptoms).

Results from

Results from

Independent Variables Logistic Firth Logistic
Regression Regression
Female sex (ref: male) 1.33 1.32
(0.88 - 2.02) (0.87 - 1.99)
Age 0.98 0.98
(0.95-1.01) (0.95-1.01)
Area lived in (ref: big city)
Suburbs or outskirts of a big city 1.92 1.89
(0.85 - 4.34) (0.86 - 4.17)
Large town 141 1.41
(0.61 - 3.29) (0.62 - 3.20)
Small town 1.23 1.20
(0.62 - 2.42) (0.62 -2.33)
Rural area or village 1.34 131
(0.70 - 2.58) (0.69 - 2.47)
Living with partner in the same household (ref: no) 0.96 0.95
(0.59 - 1.55) (0.59 - 1.52)
Employment situation (ref: retired)
Employed or self-employed 0.57 0.59
(0.29-1.12) (0.30 - 1.15)
Other 0.79 0.83
(0.34 - 1.83) (0.37 - 1.87)
+RXVHKROGVY DELOLW\ (WfReaBIB)NH HQ GV
With great or some difficulty 0.69 0.73
(0.30 - 1.58) (0.33-1.63)
Fairly easily 0.72 0.74
(0.45-1.16) (0.46 - 1.17)
Nervous, anxious, or on edge in the last month (ref: no) 1.63* 1.61*
(1.04 - 2.55) (1.04 - 2.50)
Frequency of social contacts with nonrelatives (ref: never)
Less than once a week 1.17 1.13
(0.58 - 2.34) (0.57 - 2.23)
About once a week 0.87 0.85
(0.41 - 1.84) (0.41-1.79)
Several times a week 1.14 1.12
(0.54 - 2.41) (0.54 - 2.31)
Daily 0.88 0.88
(0.37 - 2.09) (0.38 - 2.04)
Frequency of electronic contacts with nonrelatives (ref: never)
Less than once a week 1.08 1.05
(0.52 - 2.24) (0.51-2.14)
About once a week 1.54 1.48
(0.74 - 3.20) (0.73 - 3.03)
Several times a week 1.25 1.21
(0.59 - 2.65) (0.58 - 2.53)
Daily 1.24 1.24
(0.46 - 3.32) (0.48 - 3.23)
Having trouble sleeping recently (ref: no) 0.84 0.85
(0.54 - 1.30) (0.55 - 1.30)



Number of physical illnesses (range 0-6)

Health limitations (ref: not limited)
Severely limited

Limited, but not severely

Self-rated health (ref: excellent)
Very good

Good
Fair
Poor
Received COVID-19 vaccine (ref: no)

Self or anyone close tested positive for COVID-19 (ref: no)

Forgone medical treatment since COVID-19 pandemic (ref: no)

Took drugs/medicine as prevention against COVID-19 (ref: no)

Constant

Observations

Pseudo R!

Likelihood ratio chi-square test statistic
Wald chi-square test statistic

1.02
(0.83 - 1.27)

2.14*
(1.12 - 4.09)
0.99
(0.60 - 1.65)

1.64
(0.36 - 7.45)
1.85
(0.43 - 7.95)
1.91
(0.42 - 8.65)
1.29
(0.24 - 6.88)
0.74
(0.38 - 1.43)
1.00
(0.65 - 1.54)
1.81*
(1.09 - 3.01)
1.11
(0.33 - 3.75)
0.08+
(0.00 - 1.59)

1,976
0.045
38.69

1.03
(0.83 - 1.27)

2.11*
(1.12 - 4.00)
1.00
(0.61 - 1.64)

1.37
(0.35 - 5.38)
1.51
(0.41 - 5.62)
1.56
(0.40 - 6.14)
1.08
(0.23 - 5.06)
0.73
(0.38 - 1.38)
1.01
(0.66 - 1.54)
1.81*
(1.10 - 2.97)
1.26
(0.41 - 3.88)
0.11
(0.01 - 2.01)

1,976
0.052

39.31

Note. Odds Ratios are reported with 95% confidence intervals in parentheses. * p<0.05, + p<0.10.



Table S2. Results from logistic regression and Firth logistic regression for determinants of telemedicine
service use during the COVID-19 pandemic (with depressive symptoms).

Results from

Results from

Independent Variables Logistic Firth Logistic
Regression Regression
Female sex (ref: male) 1.33 1.32
(0.88 - 2.03) (0.88 - 1.99)
Age 0.98 0.98
(0.95-1.01) (0.95-1.01)
Area lived in (ref: big city)
Suburbs or outskirts of a big city 1.92 1.88
(0.85 - 4.33) (0.85 - 4.15)
Large town 1.43 1.42
(0.61 - 3.33) (0.63 - 3.24)
Small town 1.24 1.21
(0.63 - 2.45) (0.62 - 2.35)
Rural area or village 1.35 131
(0.70 - 2.59) (0.69 - 2.48)
Living with partner in the same household (ref: no) 1.00 0.99
(0.62 - 1.63) (0.62 - 1.60)
Employment situation (ref: retired)
Employed or self-employed 0.58 0.59
(0.29 - 1.13) (0.30 - 1.16)
Other 0.80 0.83
(0.35-1.84) (0.37 - 1.87)
+RXVHKROGVY DELOLW\ (WfReaBIBINH HQ GV
With great or some difficulty 0.71 0.75
(0.31-1.63) (0.34 - 1.67)
Fairly easily 0.72 0.73
(0.45 - 1.15) (0.46 - 1.16)
Sad or depressed in the last month (ref: no) 1.64* 1.62*
(.05 - 2.56) (2.05 - 2.51)
Frequency of social contacts with nonrelatives (ref: never)
Less than once a week 1.19 1.16
(0.60 - 2.40) (0.59 - 2.29)
About once a week 0.86 0.85
(0.41 - 1.84) (0.41-1.78)
Several times a week 1.14 1.12
(0.54 - 2.41) (0.54 - 2.32)
Daily 0.88 0.87
(0.37 - 2.09) (0.38-2.04)
Frequency of electronic contacts with nonrelatives (ref: never)
Less than once a week 1.04 1.02
(0.50 - 2.17) (0.50 - 2.08)
About once a week 1.50 1.44
(0.72 - 3.12) (0.71 - 2.95)
Several times a week 1.23 1.20
(0.58 - 2.61) (0.57 - 2.49)
Daily 1.23 1.24
(0.46 - 3.31) (0.48 - 3.22)
Having trouble sleeping recently (ref: no) 0.83 0.84
(0.54-1.29) (0.55-1.29)
Number of physical illnesses (range 0-6) 1.02 1.02
(0.83-1.26) (0.83-1.26)



Health limitations (ref: not limited)
Severely limited

Limited, but not severely

Self-rated health (ref: excellent)
Very good

Good

Fair

Poor
Received COVID-19 vaccine (ref: no)
Self or anyone close tested positive for COVID-19 (ref: no)
Forgone medical treatment since COVID-19 pandemic (ref: no)
Took drugs/medicine as prevention against COVID-19 (ref: no)
Constant
Observations
Pseudo R!

Likelihood ratio chi-square test statistic
Wald chi-square test statistic

2.17*
(1.14 - 4.14)
1.00
(0.61 - 1.66)

1.63
(0.36 - 7.38)
1.88
(0.44 - 8.09)
1.92
(0.42 - 8.70)
1.23
(0.23 - 6.61)
0.77
(0.40 - 1.49)
1.00
(0.65 - 1.54)
1.86*
(1.12 - 3.10)
1.06
(0.31 - 3.63)
0.07+
(0.00 - 1.48)

1,973
0.045
39.12

2.14*
(1.13 - 4.04)
1.01
(0.61 - 1.66)

1.36
(0.35 - 5.33)
1.54
(0.41 - 5.71)
1.57
(0.40 - 6.17)
1.03
(0.22 - 4.85)
0.76
(0.40 - 1.43)
1.01
(0.66 - 1.54)
1.86*
(1.13 - 3.05)
1.21
(0.39 - 3.76)
0.10
(0.01 - 1.87)

1,973
0.052

Note. Odds Ratios are reported with 95% confidence intervals in parentheses. * p<0.05, + p<0.10.



Table S 3. Results from logistic regression and Firth logistic regression for determinants of telemedicine
service use during the COVID-19 pandemic (with feelings of loneliness).

Results from

Results from

Independent Variables Logistic Firth Logistic
Regression Regression
Female sex (ref: male) 1.35 1.34
(0.89 - 2.05) (0.89 - 2.02)
Age 0.98 0.98
(0.95-1.01) (0.95-1.01)
Area lived in (ref: big city)
Suburbs or outskirts of a big city 1.80 1.77
(0.80 - 4.07) (0.80 - 3.91)
Large town 1.39 1.39
(0.60 - 3.23) (0.61 - 3.15)
Small town 1.20 1.17
(0.61 - 2.37) (0.60 - 2.28)
Rural area or village 1.32 1.29
(0.69 - 2.54) (0.68 - 2.44)
Living with partner in the same household (ref: no) 1.07 1.06
(0.65 - 1.75) (0.65 - 1.71)
Employment situation (ref: retired)
Employed or self-employed 0.59 0.61
(0.30 - 1.17) (0.31-1.19)
Other 0.83 0.87
(0.36 - 1.92) (0.39 - 1.95)
+RXVHKROGVY DELOLW\ (WfReaBIBINH HQ GV
With great or some difficulty 0.69 0.72
(0.30 - 1.57) (0.32-1.61)
Fairly easily 0.73 0.74
(0.46 - 1.17) (0.47 - 1.18)
Feelings of loneliness in the last month (ref: no) 1.68* 1.66*
(1.07 - 2.62) (1.07 - 2.58)
Frequency of social contacts with nonrelatives (ref: never)
Less than once a week 1.19 1.16
(0.60 - 2.38) (0.59 - 2.27)
About once a week 0.85 0.84
(0.40 - 1.81) (0.40 - 1.75)
Several times a week 1.15 1.13
(0.55 - 2.43) (0.55-2.32)
Daily 0.89 0.88
(0.37 - 2.11) (0.38 - 2.06)
Frequency of electronic contacts with nonrelatives (ref: never)
Less than once a week 1.04 1.02
(0.50 - 2.17) (0.50 - 2.07)
About once a week 1.54 1.48
(0.74 - 3.20) (0.73 - 3.02)
Several times a week 1.25 1.22
(0.59 - 2.66) (0.58 - 2.53)
Daily 1.24 1.24
(0.46 - 3.31) (0.48 - 3.21)
Having trouble sleeping recently (ref: no) 0.89 0.90
(0.58 - 1.36) (0.59 - 1.36)
Number of physical illnesses (range 0-6) 1.02 1.02
(0.82-1.26) (0.83-1.25)



Health limitations (ref: not limited)
Severely limited

Limited, but not severely

Self-rated health (ref: excellent)
Very good

Good

Fair

Poor
Received COVID-19 vaccine (ref: no)
Self or anyone close tested positive for COVID-19 (ref: no)
Forgone medical treatment since COVID-19 pandemic (ref: no)
Took drugs/medicine as prevention against COVID-19 (ref: no)
Constant
Observations
Pseudo R!

Likelihood ratio chi-square test statistic
Wald chi-square test statistic

2.23
(1.17 - 4.25)
1.00
(0.61 - 1.66)

1.60
(0.35 - 7.25)
1.80
(0.42 - 7.75)
1.94
(0.43 - 8.78)
1.34
(0.25 - 7.17)
0.81
(0.42 - 1.58)
1.01
(0.66 - 1.54)
1.86*
(1.12 - 3.09)
1.05
(0.31 - 3.58)
0.06+
(0.00 - 1.24)

1,973
0.045
39.18

2.20*
(1.17 - 4.15)
1.01
(0.61 - 1.66)

1.34
(0.34 - 5.24)
1.47
(0.40 - 5.48)
1.58
(0.40 - 6.23)
1.13
(0.24 - 5.26)
0.80
(0.42 - 1.52)
1.01
(0.67 - 1.55)
1.85*
(1.13 - 3.04)
1.19
(0.38 - 3.70)
0.08+
(0.00 - 1.58)

1,973
0.052

39.79

Note. Odds Ratios are reported with 95% confidence intervals in parentheses. * p<0.05, + p<0.10.



Table S4. Results from Firth logistic regression for all models including age as categorical variable.

Model with Model with Model with
Independent Variables Anxiety Depressive Feelings of
Symptoms Symptoms Loneliness
Female sex (ref: male) 1.31 1.32 1.34
(0.87 - 1.98) (0.87 - 1.99) (0.89 - 2.02)
Age (ref: 40-64 years)
65-74 years 0.43* 0.43* 0.46*
(0.22 - 0.86) (0.22 - 0.86) (0.23-0.91)
75 years 0.38* 0.37* 0.40*
(0.17 - 0.86) (0.17 - 0.84) (0.18 - 0.90)
Area lived in (ref: big city)
Suburbs or outskirts of a big city 1.92 1.91 1.79
(0.87 - 4.23) (0.86 - 4.21) (0.81 - 3.96)
Large town 1.47 1.49 1.43
(0.65 - 3.35) (0.65 - 3.38) (0.63 - 3.25)
Small town 1.19 1.20 1.16
(0.61 - 2.33) (0.62 - 2.34) (0.60 - 2.26)
Rural area or village 1.30 1.30 1.27
(0.69 - 2.45) (0.69 - 2.46) (0.67 - 2.40)
Living with partner in the same household 0.93 0.98 1.04
(0.58 - 1.50) (0.61-1.57) (0.64 - 1.68)
Employment situation (ref: retired)
Employed or self-employed 0.36* 0.36* 0.39*
(0.16 - 0.79) (0.17 - 0.79) (0.18 - 0.85)
Other 0.52 0.53 0.58
(0.21-1.29) (0.21-1.29) (0.24 - 1.40)
+RXVHKROGVY DELOLW\ WR PDNH H
With great or some difficulty 0.73 0.75 0.72
(0.33-1.63) (0.34 - 1.66) (0.32-1.61)
Fairly easily 0.73 0.73 0.74
(0.46 - 1.16) (0.46 - 1.15) (0.47 - 1.17)
Nervous, anxious, or on edge in the last month (ref: no) 1.64*
(1.05 - 2.56)
Sad or depressed in the last month (ref: no) 1.65*
(1.06 - 2.56)
Feelings of loneliness in the last month (ref: no) 1.64*
(1.06 - 2.55)
Frequency of social contacts with nonrelatives (ref:
never)
Less than once a week 1.12 1.13 1.14
(0.56 - 2.21) (0.57 - 2.24) (0.58 - 2.24)
About once a week 0.87 0.86 0.85
(0.41-1.82) (0.41 - 1.80) (0.41-1.78)
Several times a week 1.10 1.09 1.10
(0.53 - 2.28) (0.53 - 2.26) (0.53 - 2.28)
Daily 0.85 0.84 0.85
(0.36 - 1.98) (0.36 - 1.96) (0.36 - 1.98)
Frequency of electronic contacts with nonrelatives (ref:
never)
Less than once a week 1.07 1.04 1.04
(0.53-2.19) (0.51-2.12) (0.51-2.11)
About once a week 1.47 1.44 1.46
(0.72 - 3.01) (0.70 - 2.94) (0.72 - 2.99)



Several times a week

Daily
Having trouble sleeping recently (ref: no)
Number of physical illnesses (range 0-6)

Health limitations (ref: not limited)
Severely limited

Limited, but not severely

Self-rated health (ref: excellent)
Very good

Good
Fair
Poor
Received COVID-19 vaccine (ref: no)

Self or anyone close tested positive for COVID-19 (ref:
no)

Forgone medical treatment since COVID-19 pandemic
(ref: no)

Took drugs/medicine as prevention against COVID-19
(ref: no)

Constant
Observations

Pseudo R!
Wald chi-square test statistic

1.26
(0.60 - 2.63)
1.25
(0.49 - 3.25)
0.84
(0.54 - 1.28)
1.03
(0.83 - 1.27)

2.12*
(1.12 - 4.02)
1.01
(0.61 - 1.66)

1.41
(0.36 - 5.53)
1.56
(0.42 - 5.78)
1.57
(0.40 - 6.19)
1.05
(0.22 - 4.93)
0.74
(0.39 - 1.39)
0.99

(0.65 - 1.51)
1.74*%

(1.06 - 2.86)
1.25

(0.40 - 3.88)
0.06**
(0.01 - 0.40)

1,976
0.058
43.81+

1.24
(0.60 - 2.60)
1.25
(0.48 - 3.25)
0.83
(0.54 - 1.28)
1.02
(0.83 - 1.26)

2.14*
(1.13 - 4.05)
1.02
(0.62 - 1.68)

1.39
(0.35 - 5.48)
1.58
(0.42 - 5.88)
1.58
(0.40 - 6.26)
1.00
(0.21 - 4.74)
0.76
(0.40 - 1.44)
0.99

(0.65 - 1.51)
1.79*

(1.09 - 2.94)
1.19

(0.38 - 3.75)
0.06**
(0.01 - 0.37)

1,973
0.058
44.19+

1.26
(0.60 - 2.62)
1.25
(0.48 - 3.22)
0.89
(0.58 - 1.35)
1.02
(0.83 - 1.25)

2.21*
(1.17 - 4.17)
1.03
(0.62 - 1.69)

1.37
(0.35 - 5.39)
1.51
(0.41 - 5.63)
1.60
(0.41 - 6.30)
1.11
(0.24 - 5.18)
0.80
(0.42 - 1.52)
1.00

(0.66 - 1.52)
1.79*

(1.09 - 2.94)
1.20

(0.39 - 3.74)
0.05*
(0.01 - 0.33)

1,973
0.058
44.19+

Note. Odds Ratios are reported with 95% confidence intervals in parentheses. ** p<0.01, * p<0.05, +

p<0.10.
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VXEMHFWLYH &29," 2UHODWHG FKDDQEQJHV7KIREDVHOHQEWH® SOHV RI WK
FRIQLWLYH SUHRFFXSDWLRQ DQ[LMNRQDIDE® \ZRWUDNLIIZH @&/ K QWHO B@H ,JU R
GLFLQH XVH > @ 9HU\ IHZ VWXGLHWVEFOXNLWROVKH &29,' SDQGHPLF |
ORRNHG DW PLGGOH DJHG DQG ROGHXYUNEX OWRVPIHD ¥ M U PIDVWQK K S DIQCIHW KH L P
SDQGHPLF 7KHVH VWXGLHV KLJKOLDGW@IWVW@H:[YSHRNLWIZ‘HHH:D\,Q/\RZ:ED_‘{Z)WEBQH

RI WHOHPHGLFLQH XVH ZLWK HGXFD \%8 5

LQ WKH VDPH KRXVHKROG PHQWD 5(/ E

RU SK\VLFDO KHDOWK SUREOHPV éx V\R—?
QWLVWﬁ gD

ZHOO DV IRUJRLQJ PHGLFDO WUHD
LQIHFWHG E\ WKH F@&U R DWDLWMV Y>£)|_l|J

GHWHUPLQDQWYV ZDV REVHUYHG LQ g/ Vé} LL%bJV‘,:%(E é}iﬁﬁk‘m)(
UHVHDUFK LV QHHGHG WR IXUWKHU% s vaéglh? |J):|\V \ W % QWK 1
,Q DGGLWLRQ WR WKH VPDOO QXP@HUSMRYOHPAGLBXUWRDW REVHUWKH X
GHWHUPLQDQWY RI WHOHPHGLFLQHSMKVKRIQDP ® LIGEWH UL 1HE VD QE URO GHIS OD |
DGXOWYV GXULQJ WKH SDQGHPLF L QNHUHRD QQ WKHWGEMZ B QD W \ENGOHBY DQ
H[DPLQHG WKH GHWHUPLQDQWYV O RQHWWKR@QPIDLANH 6RHOGDWDRBRGEHFWL
*URHEHQ HAWXNO® G D TXDVL ORQJLWXGBNYE®PEBH®HVLJIRQWHO VORKFK DQG W
REVHUYHG FURVV VHFWLRQDO GDWD IURP Gb@HUWOWD@QPH SRQGWWLG X!
WR GHWHFW GHWHUPLQDQWYV RI SD® LERMK X\NGU YBRE@FH WWKIHW & BV WW RED EC
XVLQJ YLGHR DQG WHOHSKRQH FRQIDVHRGEHA Q @ SRSXDDWLRIQSDQWU/HRI
VHQWDWLYH VDPSORN Il IBIE WO\G VE \ GIBI‘SIHJH\R\AL\RQH ($6 ZHUH DW OHDVW

GXULQJ GLIITHUHQW SDQGHPLF WLPI-7| EEL):%?&& gc%%{;

WHOHPHGLFLQH XVH DQG DFFHSWD

SDQGHPLF HJ@ > LW PD\ EH EHQHI d_g \ H **
PRUH WKDQ MXVW RQH WLPH SRLQ é% lé: \6
XVH EHKDYLRU GXULQJ WKH SDQGH é“ §|Q IB

DSSURDFK JLYHV IXUWKHU LQVLJK LW\ RI WKH
UHODWLRQVKLSY 7KHUHIRUH RXUEW&C@O%@&I&'OWSQ ORQJLWXGLQDOO\

LQYHVWLIJDWH GHWHUPLQDQWY RI RQOLQH KHDOWK FRQVXOWDWLRQ XVF
LQ D ODUJH UHSUHVHQWDWLYH VD PEIOHWR R PLE&GI 8 8 R HE H& VEHE W ZBPWUR EW

LQGLYLGXDOV GXULQJ WKH &29, §I5@G$1[PJLIJ_WLL@—$I@M\/FHZQQLQ WKH "($6 DQG
SRVV EOH D WD_@WVF};SDQW
(ISDQGLQJ WKH NQRZOHGJIH UHJ|5) cL L\N(quuaglJQQ@W\L/ Riss zDYH

RQOLQH KHDOWK FRQVXOWDWLRQ XV P|: GO DIKG BRKC 1 & POk QM
FRXOG KHOS WR LGHQWLI\ WDUJHW GIOHENN RE LERH WS EwF Yy
DV ZHOO DV JURXSV WKDW ZRXOG WWI&%E{BE D& VgﬂL@@@é{@(\;y

IRU XVLQJ WKH VHUYLFHV )XUWKH

WR DGDSW WHOHPHGLFLQH VHUYLFHY W RpWYKH mr@(b%%@& @LWWI@I%E,:I\_O

B

RI PLGGOH DJHG DQG ROGHU DGXGMY |, &RRY WRW PRAREVDRW v v
SUDFWLFDO DQG WKHRUHWLFDO LPHDk DM\/,J“R[%/GE Y B 6 ALY ENG RIW RPL p
RXU ILQGLQJV ZKLFK FRXOG IRVW ngﬁm ,gwﬁly(@gmgﬁeégwgﬁ(?w
VHUYLFHV DPRQJ PLGGOH DJHG DQGRQ&H Lg@gw SXROVR $PY WA BWVEDW L |
KHOSLQJ WR GHDO ZLWK IXWXUH KHDOWK FDU DOOHQJHV SRVHG E\
SRSXODWLRQ DJLQJ Dependent Variable

JRU WKH VDNH RI RXU VWXG\ ZH H[FO
Methods SDUWLFLSDQWY ZKR LQGLFDWHG KDY

&RPSDFW VXUYH\ ZDYH
Sample Q ERWK '($6 ZDYHV SDUWLFLSDOQ\
1DWLRQDOO\ UHSUHVHQWDWLYH F{§ L%Eﬁ \9{ H %&’%MVL%'@;
GDWD ZHUH WDNHQ IURP WKH *HU OLQH SODWIR U
> @ 7KH '($6 IRFXVHV RQ WKH *H (9 A
ROGHU SRSXODWLRQ VWDUWLQJ D LY gg%
FRQGLWLRQV DQG GLYHUVLW\ DPR\%/

DJLQJ DQG VRFLDO FKDQJH SURFHVVHY W OW_{/&LI!?H "2‘@ \ll‘/%o FB'—'

KWWSV DJLQJ MPLU RUJ H -0,5 $JLQJ YRO
SDJH QXPEHU QRW IRU FLWDV
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D ZHHN p "VHYHUDO WLPHYVY D ZHHN>p@RU, QGIOXL O \V|ID BB: QHHERIRQ\RBPISDFW 6
VPDOO QXPEHU RI SDUWLFLSDQWYV BPDQ&G P2XOOWL S O B GFAR QO\FXROOQMDONGL RGP AL WZID
GRFWRUV RU WKHUDSLVWYV RQ RQOGQHYISODWYWERIPYH WKHL IRIXWHFWRPWIDZPW LR
GLFKRWRPL]JHG IRU RXU DQDO\VLYV *HUPDYHYHUVLBRVRI RVWH G DRWLVIBFWLF
VHOGRP p = WR WLPHYV D PRQWK WFRQHM ODDODHHQJIpIURPYHWRO KLJIJKHU Y

WLPHV D ZHHN p RU "GDLO\p VDWLVIDFWLRQ 7KH *HUPDQ YHUVLRQ
. LQ WKH SDVW DQG VKRZHG JRRG@SV\F|
Independent Variables YRU WKLV VFDOH WKWH &URQEPRSBFW V:
%DVHG RQ WKHRUHWLFDO FRQVLGHWQSBWLRQVZDGEG sUPHYGE RWKHU AN HRBRAPKG
> @ GLIIHUHQW JURXSV RI &RHABREW.EKOWA BRQGH ZDYH LQ F
FRQVLGHUHG 7KLV LQFOXGHG VRFLR)HIbeQ)%E{LFZFKI-k[h W RBDF KHRBWEK, g
EHKDYLRU2UHODWHG SV\FKRORJLF(JQ') Q/QC‘ZK§< %M-W; QHUFHLYLQ.
GHWHUPLQDQWYV 5HJDUGLQJ VRFLR] W BB OW HEERAWLNF VU pBH Lo
H[DPLQHG VH[ DJH HGXFDWLRQDOlRQJHﬁ; QW#WW@,Q@H%WQ%J

DUG &ODVVLILFDWLRQ @ Q&XFPMGR, @BR LUXV E\ ROHVH R
KLJK HGXFDWLRQ HPSOR\PHQW VWRWXVY Q?Q_VIUGSHL{JI-{/Vﬁ LbIbG (EQ%JQ@/FK#@JW
RU XQHPSOR\HG KRXVHKROG LQFQ,E'@)OPE}\} WWLERQ ] DEOH
QR \HV  DUHD OLYHG LQ PHWUYR®RKOWW R Qe I Qv UD
GLVWULFWV >SDUWLDOO\@ GHQVHO\[$RS L)iﬂ_Ry\/HG UXUDO GLVWULFWV VS
SRSXODWHG UXUDO GLVWULFWY UHVCGH QWLDO IRUP RI SDUWQHUVKLS C
SDUWQHU SDUWQHU LQ WKH VDPH Sfafdtigal Aasly s[gQG SDUWQHU QRW LQ WK

VDPH KRXVHKROG DQG SUHVHQFH R1 FKLOGUH
,Q WKH ILUV VWHS VDPSOH FKDUDFW

+HDOWK UHODWHG IDFWRUV LQFOYXGH$SOMHDH WP R G SKMIHBW K7 KHD Q $lp@d w
IURP YHU\ EDG WR YHU\ JRRG DV @&OX ®@XDWKHZzZIK/ T9CRFLARISDWHG LQ
SK\VLFDO DFWLYLW\ DQG ZDONV UDQHWLQRJ IURREVIRUYHWLWBY ERUOHVSRQG
DV PHDVXUHV RI KHDOWK UHODW H Gs EHK®Y L RIY Q)R Wi HH MR W HO RY LR F U
DQDO\WVLV WKH YDOXHV IRU WKH IWRTWHYMW RIKEKDPALFRROL P MWRYLEWRT WK
DQG ZDONV ZHUH GLYLGHG LQWR WHBWWRHNR B QB0 WHUNL kR Q POXE HK HP VD Q
FDWHJRULFDO YDULDEOHV ORZ PH{:?-RQR’/L@QQVKLWKHIUg—lﬁ'@ﬂ:ﬂ@FWWUXFWXUH |

3V\IFKRORJLFDO GHWHUPLQDOWV WREPW VERGHRERRM iR\ WAPHY DUNLC
GHSUHVVLYH V\PSWRPYV ORQHOLQH%VH%Kf\F\/\MR/\W)%’Gi-|QW'§>ZHUFéR§t| DZ?Q(?J"U \
DQG OLIH VDWLVIDFWLRQ HSUHVV\LWHYUCPSWFW/VZ%#LFA%%DW H%R HQHL
XVLQJ D LWHP *HUPDQ VKRUW B RQGHRH QL @0’ W QG H
(SLGHPLRORJLF 6WXGLHV @H$l46|\R/‘Déi§°Wb%@| LV O"-OOHG WKH UDQ!
VFRUHV UDQJLQJ IURP WR K L JK v b ‘&GWKBWHWM#U'A[HG HITH
VHYHUH GHSUHVVLYH V\PSWRPV L "()(/'RHE"&W§§H &g FEBLBW
ZDYH Rl WKH '($6 GHSUHVVLYH VVESWRPWHE /R ¥ [‘)"kaﬁ‘éPD WHVW 7
XVLQJ WKH *HUPDQ YHUVLRQ @1 WRrRAILPHW RSP wg& 'V\é VWDWHV WKDW ERWK
UDQJLQJ IURP WR KLIKHU YDAXHVFVYARRBWH PRUHFRRQYHUWHQW ZKL
GHSUHVVLYH V\PSWRPV 7KH YDOXMVPRR *E'#QL\/\@&H@%%W\?U%O%KH UDQGF
VWDQGDUGL]JHG WR DVVXUH FRPSDUDE SHHUN EURG HKG @ RWKH VR P RVWK LS
RXU DQDO\VLV %RWK RI WKHVH zHEMWYEL L VRK\EP QVWUXWHbYX/'?/V\QW
HYDOXDWHG LQ WKH SDVW DQG KDV RRRR sv?ﬁK@(N#\ﬁUHP%@%%HW'MﬁWV

> @ &URQBEDF®XHV IRU ERWK v@@%ﬂ\/\/ LAy ygWDWD  YHUVL WDV
&RPSDFW VXUYH\ DQG ZzZDYH VHEYb¥EWRITHEDLRQY HY DQG WKH UD(
ZDV &RPSDFW VXUYH\ DQG ZipW fr DOF  QBWHEp F¥6RJI WKH “[WORJL
,Q DGGLWLRQ ORQHOLQHVV zDV PHBRYWLRE z7L"'\/Qi'KV\}9EﬁO"L\K1'P|\5 VIV L LILHG
*LHUYHOG /RQHOL@QHVVR&JFH)/OHD:QJL%@ IWRPUVyWRQ DGGLWLRQDO DQDO\VH\

KLJKHU YDOXHV LQGLFDWH KLJKABY O%W'Hré?\'ﬁ%lDlﬁ% YYQ RFHPD WD
VFDOH KDV IDYRUDEOH SV\@KRPRABDHERSURE KYWR 4w LYW H GHOHWLRQ
VXUYH\ &URQEDFKRQDOG-V 2PHJD ZDYH

&URQEDFK OF'RQDOG 2PHJD 7KH VHOI

SHUFHSWLRQ RI RQH:-V RZQ DJLQJRQSN/ISH[DPLQHG XVLQJ WKH
*HUPDQ YHUVLRQ RI WKH LWHP $WWLWXGH /RZDUG 2ZQ $JLQJ
VXEVFDOH RI WKH 3KLODGHOSKLD Sample\@baractemmmmu ORUDOH 6FDOH

> @ VFRUHVY UDQJLQJ IURP D L I]'_)) FKDUE
D PRUH SRVLWLYH SHUFHSWLRQ RI Fb VDF
VFDOH ZDV HYDOXDWHG LQ GLIIHU '

KWWSV DJLQJ MPLU RUJ H -0,5 $JLQJ YRO
SDJH QXPEHU QRW IRU FLWDV
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ZHUH IHPDOH DQG WKH PHDQ DJH RKIRWWR WD RWLWKSHVOQWNVVIMDN RQ RQOLQH

6' \HDUV :KHQ H[DPLQLQJ SDVWSRRGMXDBSDVWV RHQSHBLWRFH ZLWK RQ
7DEOHQDO\WLF SRROHG VDPSOH FKDUDFWHULVWLFV 1
&KDUDFWHULVWLFV 9DOXHV
&RQVXOWDWLRQV ZLWK GRFWRUV RU WKHUDSLVWV RQ RQOLQH SODWIRUPV Q
1R
<HV
6H[ Q
ODOH
YHPDOH

$JH \HDUV PHDQ 6'
(GXFDWLRQDO OHYHO Q
IRZ ,6&(' RU PHGLXP! ,6&("
+LJK 61 ("
(PSOR\PHQW VWDWXV Q
(PSOR\HG
5HWLUHG
2WKHU RU XQHPSOR\HG
ORQWKO\ KRXVHKROG LJFRPH % PHDQ 6
OLJUDWLRQ EDFNJURXQG Q
1R
<HV
$UHD OLYHG LQ Q
OHWURSROLWDQ GLVWULFWV
BUEDQ GLVWULFWV
3DUWLDOO\ GHQVHO\ SRSXODWHG UXUDO GLVWULFWYV
6SDUVHO\ SRSXODWHG UXUDO GLVWULFWYV
5HVLGHQWLDO IRUP RI SDUWQHUVKLS Q
1R SDUWQHU
3DUWQHU LQ WKH VDPH KRXVHKROG
3DUWQHU QRW LQ WKH VDPH KRXVHKROG
+DYLQJ FKLOGUHQ Q
1RQH
2QH RU PRUH
6HOl UDWHG KHSOWK PHDQ 6'
JUHTXHQF\ Rl SK\VLFDO DFWLYLW\ Q
/IRZ IUHTXHQF\
OHGLXP IUHTXHQF\
+LJK ITUHTXHQF\
JUHTXHQF\ RI ZDONV Q
/IRZ ITUHTXHQF\
OHGLXP IUHTXHQF\
+LJK IUHTXHQF\
"HSUHVVLYH V\PSWRPV PHDQ 6 i
/IRQHOLQHVV! PHDQ 6"
/LIH VDWLVIDFWLRQ PHDQ 6'
$WWLWXGH WRZDUG RZQ DJLQJ PHDQ 6
3HUFHLYLQJ WKH &RURQD FULVLWV DV D SHUVRQDO WKUHDW

PHDQ 6

KWWSV DJLQJ MPLU RUJ H

-0,5 $JLQJ _YRO _H
SDJH QXPEHU QRW IRU FLWDV
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-

&KDUDFWHULVWLFV 9DOXHV
2QHVHOI LQIHFWHG ZLWK WKH &RURQDYLUXV Q
1R
<HV
8QNQRZQ
3HRSOH IURP SHUVRQDO HQYLURQPHQW LQIHFWHG ZLWK WKH &RURQDYLUXV Q
1R
<HV
8QNQRZQ
JHHOLQJ WKDW RQH FDQ LQIOXHQFH WKH IMIHFWLRQ ZLWK WKH &RURQDYLUXV PHDQ 6'

PXH WR GLIIHUHQFHV LQ PHDVXUHPHQW WRROV YDOXHV IRU GHSUHVVLYH V\PSWRPV KDC
QXPEHU RI 6'V E\ ZKLFK WKH RULJLQDO YDOXHV OD\ DERYH RU EHORZ WKHLU PHDQ )RU |
WKH &(6 * OD\V RQH 6' DERYH EHORZ WKH PHDQ &(6 ' VFRUH

E6&(" ,QWHUQDWLRQDO 6WDQGDUG &ODVVLILFDWLRQ RI (GXFDWLRQ

F5DQJH WKH FRQYHUVLRQ UDWH RI 86" WR (XUR ZDV 86 Y2 LQ DQG 86
GDQJH +LJKHU YDOXHV LQGLFDWH EHWWHU VHOI UDWHG KHDOWK

MDQJH IRU VWDQGDUGL]HG YDOXHYV 2 WR +LIJKHU YDOXHV LQGLFDWH PRUH GHSUHV)
'sDQJH +LJKHU YDOXHV LQGLFDWH KLIJKHU ORQHOLQHVYVY OHYHOV

J5DQJH +LJKHU YDOXHV LQGLFDWH JUHDWHU OLIH VDWLVIDFWLRQ

KSDQJH +LJKHU YDOXHV LQGLFDWH D PRUH SRVLWLYH SHUFHSWLRQ RI RZQ DJLQJ

5DQJH QRW DW DOO D WKUHDW IRU PH WR  H[WUHPH WKUHDW IRU PH
MDQJH QRW DW DOO WR HQWLUHO\

RegressionAnaIysis WKH RXWFRPH ZDV DVVRFLDWHG ZLWK

DV ZHOO DV KLJK |
7KH UHVXOWV RI WKH UDQGRP HIII—iIéWV ORJL&VWLF éJHJUI—b\{_\;QLLI%gg DUk K D
SUHVHQMWBGUHQDEOH ®XOMPLPHGLD ﬁs GLYDPH KRXVHKRO

7KH PDMRULW\ Rl WKH GHWHUP L& \(gy £ QPSV}_I)L}/W gblL ,Q\Q\M_ WKF
DVVRFLDWHG ZLWK RQOLQH KHDOWK éfRQNXOgVDWLR Y @LJ%
&29, SDQGHPLF L1HYHUWKHOHVV gZH,IRXQG D YLJIQ | G FRYWxH O F\ Rl SK
ORQJLWXGLQDO DVVRFLDWLRQ RI WKHGR_&WFW%HW \KbgK |HGX§ RO
25 &, ! 3 SRRU VHOI ulQL\/\leGld(@m ! 38, DQG
25 &, ! 3 KLIKHU TURFINQ@Fk Lk IUHTXHQF\ 25 3 &,

RI SK\VLFDO DFWLYLW\ PHGLXP USRI F 45D MY \D JIRGOLQH KHDOWK

&, ! 3 KLIK TUHTXHQF\ 25 7py py\MRFLDWHG ZLWK SRRU VHOI UDW
! 3 KLIKHU ORQHOLQHVV ~ 25 = 3 5QG KLJKHU IUHTXHQF\ RI ¢

! 3 JUHDWHU OLIH VDWLVIDFWLRG APHTXH | 3 &, ‘

&, ! 3 DQG SHUFHLYLQJ WKH&'&%%W& %LEBLU\W‘& Bé//D%ENR/RU VHOI UDW|
JUHDWHU SHUVRQDO WKUHDWB 25 & g | DV ZHOO DV ROGH.!

,Q DGGLWLRQDO DQDO\VHV ZH VWUDWL|L&+G!WKHS VDPXGHKEHGHF DWERQ
DJH JURXS 7DEOHUX®OWLPE GLDLGBSHQ&L[ ! 3 DQG KLIJKHU ORQHOLQ
PRUH GHWDLOV :KLOH RQOLQH KHDOWK FRQWXOWBWYR@XVRFLO WHESDOHWV
SDUWLFLSDQWY ZDV RQO\ DVVRFLDMWRHE %@ W R VWU XWHlOI UDWHG KHDOWK
25 &, ! 3 LQ PDOH LQGLYLGXDOV

KWWSV DJLQJ MPLU RUJ H -0,5 $JLQJ YRO H
SDJH QXPEHU QRW IRU FLWDV
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JLIXUABHVXOWY RI UDQGRP HIIHFWV ORJLVWLF UHJUHVVLRQ IRU GHWHUPLQDQWY RI RQO|
2GGV UDWLRV ZLWK &, DUH UHSRUWHG 8QOHVV VWDWHG RWKHUZLVH WKH UHIHUHQT
FDWHJRB\ 3 3

Female sex (ref: male)

Age —

High educational level (ref: low or medium) —

Employment status (ref: employed)

Retired —

Other or unemployed —

Household income —

Migration background (ref: no) —

Area lived in (ref: metropolitan districts)

Urban districts —

(Partially) densely populated rural districts —

Sparsely populated rural districts —

Residential form of partnership (ref: no partner)

Partner in the same household —

Partner not in the same household —

Having children (ref: none) —

Self-rated health —

Frequency of physical activity (ref: low)

Medium frequency —

High frequency —

Frequncy of walks (ref: low)

Medium frequency —

High frequency —

Depressive symptoms —

Loneliness —

Life satisfaction —

Attitude towards own aging —

Perceiving Corona crisis as a personal threat —
Oneself infected with Coronavirus (ref: no)

Yes —
Unknown —
People from personal environment infected with Coronavirus (ref: no) 0
Yes — '1 16
Unknown — ” , 0
Feeling that one can influence the infection with Coronavirus — E
1T 1T 1T 11
0123 456
Odds ratio
DiSCUSSion GRFWRUV RU WKHUDSLVWY GXULQJ W

D ODUJH VDPSOH RI PLGGOH DJHG DQ
. . DFFHVV WR WKH LQWHUQHW 5DQGRP
Principal Findings UHYHDOHG DVVRFLDWLRQV RI HGXFDW
IDWLRQDOO\ UHSUHVHQWDWLYH O FEQDIOWKELVORWYY Wil RIRPLAHURBRO W K
ZHUH XVHG WR REVHUYH WKH ORQSDW&EPQDO,Q®VIVRELWWRRRORD YDA\ HV
RXV GHWHUPLQDQWYV ZLWK WKH XVWHRI BRWHGHK HRQ WXO MW QRIQ N WALMHIO \

KWWSV DJLQJ MPLU RUJ H -0,5 $JLQJ _ YRO _H
SDJH QXPEHU QRW IRU FLWDYV
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LQ DOO JURXSV $GGLWLRQDO UHODWHRD VKISV ZUWRDDNHG HORWRWNVRQXF
UHODWLRQVKLS VWDWXV DQG ORQHR®@HYH\OM RMHUHO R QB \RRBEMHIW B GWIXP W & B
WKH PDOH BQOHDWEHWXEJURXSV &RV RXMUFIRPHWIQHRXU VDPSOH $ UHD)\
OLPLWHG HYLGHQFH UHJDUGLQJ GHRHINPDQDRD/MWO RSURBERUWHB QF RQ HR XW 5 F
SDUWLFXODUO\ EDVHG RQ ORQJLWX®IKQ WKHGFWWXV RXU RIR QILMZX @ RQHE A C
VWXG\ FRQVLGHUDEO\ H[WHQG FXUVRQMNMO NNQRYZLQHRGIAHRYW YRRLRHMFR QIHFW
QRPLF KHDOWK DQG KHDOWK EHHKDKHRUHKHMWHR! SKX\NKRDAJIJDFD/QY LW\
DQG &29,' UHODWHG GHWHUPLQDQMWK RQOLQH FRQVXOWDWLRQ XVH 3K

. . WDQW GHWHUPLQDQW RI KHDOWK DQG
Relation to Previous Research XWLOL|DWLRQ RI SUHYHQWLYH RU RIIL

,Q FRQWUDVW WR ILQGLQJV IURPRREWKHXYVHHRIPHBQSWPEOWY RU HPHUJ
> @ PRVW RI WKH VRFLRHFREYHYLR XEH W R WHU QD W L@ Q DAK HUHMVIRE
QDQWV VXFK DV VH[ RU DJH ZHUHKRW DQORODFMWHNE 2QWKYRE®POM VHFE
KHDOWK FRQVXOWDWLRQ XVH LQ KRKRUOWHE PEROHIHOHYNUWKHBOKH \PLIKOV KD®
VWXG\ WKDW H[FOXVLYHO\ REVHUYHGKbHY WHBHBHGHFRLRY XD $QHWKLV JI
DOVR IRXQG QR DVVRFLDWLROV ZLWKg¥RFSRIERREE IR B D IBAWHUN-VZ 1 u
WLF\@> 7KLV FRXOG LPSO\ WKDW VREMRRPIHRRBLEXUKOBBEWHULYHUHDY GF
WLFV DUH OHVV UHOHYDQW IRU WHQHPHGWLRKcKY AR HEGCREPYHRZ 0
DQG ROGHU SDWLHQWV LQ *HUPDQyy ﬁ%ﬁdwdeN@V\qu&waD%gmsFWRU
HGXFDWLRQDO OHYHO ZDV SRVLWLd/LHg\Vq)\(AyLR\ﬁIDQ\O(,lﬂQLg?\}jk\Hé WKL R WL F D

FRPH LQ RXU DQDO\WLV 7KLV LV LQpoh@Rd ZhWKx bWRSWERY BWARP O wkr

RWKHU ODUJH *HUBDQRQG LQWHUQDWLRQA Qy VWPF SBAN WLR | GHSUH\:
> @ DQG FRXOG VXJIJHVW WKD WK § | %X/R/D‘Q/LL\WQ WH@HQQNH,EFL H
WR KLJKHU GLJLWDO OLWHUDF\ DY Qé

WHFKQLFDO HTXLSPHQW IRU XVLQJ \QkiﬁH@,JHgbg,LRév}Q\éwgP%WEBHVVL
UHYLHZ E\ (VWURODH[BEWL DG >  LQWHH AW IRPHEWIL RO PLIKW EH H[SODL
DUWLFOHV RQ GLJLWDO KHDOWK O Wi URh) WQ%ML?%@*JKMV@@L(%_ L)/HéRv

WLYH UHODWLRQVKLS ZLWK HGXFDWLR®HERUURNSRISEQJION "LQ B o)

86 VDPSOH RI ROG DJHG OH-G L FHDDJWA ggé@uwlﬁi\prHGLF@QEHmwmgm
&KRL HW@DORXQG DVVRFLDWLRQV Riv\R %qzl—w' @ U WKH FRXUVH R

KLJKHU LQFRPH ZLWK WHOHPHGLFLQﬁQ)ﬁ qu &,@%WEV,@UYHG KL
SDQGHPLF ZKLFK GLVDSSHDUHG Z %QB W\Naﬁ %@FLQH N
RJ\ HQDEOLQJ IDFWRUV HJ LQlRU%WQ D@,g,;u\lf,g ARQUH DVVR
WHFKQRORJ\ GHYLFH RZQHUVKLS Ry @(Fy@H W m@@@mwmmwg

TXHQWO\ WHFKQRORJ\ HQDEOLQJ | L J \M:d&o SYOS Hp
FRQVLGHUHG ZKHQ WU\LQJ WR HQKR |:| ﬁ@;@@ GLF YHEBRRQI K LK
ROGHU SDWLHQWVY )RU LQVWDQFH bR§ g RY

IQ&V R % %ﬁﬁl‘?(‘f—ﬁ"ﬂ‘f—«‘
HJ OHDIOHWV RU YLGHR LQVWUXFWéBQ VWEF @L gGv\x Fdp 3 &P
WHOHSKRQH RU K\EULG FDUH FRPEWNQRWER® Qe f BOFL W R
PD\ EH KHOSIXO WR VWUHQJWKHQ RRFAHIHTQHH @CPFQELL%MW\OUWVW?JW#‘WH

OLWHUDF\ LQ ROGHU SDWLHQWV  p| jkW HQFRXUDJH ORQHO\ LQGLYLGXD

+HDOWK DQG KHDOWK EHKDYLRU IRYWH B WMRFRIDOW H@WAHUNDKE VRIGRQA QKU R X
KHDOWK FRQVXOWDWLRQ XVH LQ RKIPUDFSIOALIHQGRWLE @HINERQ W.0Q LRE
UHSRUWHG D SRRUHU KHDOWK VwWDbWRWV LKW FARWHY HOLIWM IR QW RH W HI H Q
RQOLQH KHDOWK FRQVXOWDWLRQVK&EROVOK WWHEDEGHRLP QDWHA@POO\
VHYHUH KHDOWK OLPLWDWLRQV RUSSRERP RWbRW K Q@ HUH PDVY'R FLOMW G FRIXQ
WHOHPHGLFLQH XVH LQ WKH *HUPDQ BROWHRRIVKH B d KV Z¢UHHQ Kok K3 OLIH
5SHWLUHPHQW LQ (XURSH 6+%$5( VDPROWUWXRWPMIER®H HOUHGLO QXU VDPSOH
ROGHU D@XDQ® Q LQWHUQDWLRDKY® WDWYIDGEMALRQ ZDV DVVRFLDWHG ZLWHKk
DVVRFLDWLRQ FRXOG KDYH EHHQ FDbRVEGHE L RXN DEYPEIKLHEKOMRX © @ AW HQF |
XQKHDOWK\ LQGLYLGXDOV RU PD\ EKLFKG I HFOH® by K HHUHW B XYAWR QKXY \E R W L
WR WKH &29,' SDQGHPLF /LNHZLVHSHUFHRBLIRY WEB R
FULVLV DV D JUHDWHU SHUVRQDO VK'Eh’k'@N\éKZ\A?é( Wg
KHDOWK FRQVXOWDWLRQ XVH 7HOW
D WUHDWPHQW RSWLRQ IRU sowmq%
LQIHFWHG ZLWK WKH &RURQDYLUXV,
FRQWDFWY HYHDU RI WKH &RURQDYng
WHG FKDOOHQJHV ZHUH DOVR DVVRF&
RWKHU *HUPDQ VDPSOHV GXULQW® WK
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SK\WLFDO DFWLYLW\ 7KH GHFLVLRQNRY VPWOHQSISWW LRIQRXU WRVXG\H 0LGG
WHOHPHGLFLQH VHUYLFHV VHHPV WRHER PRYQRWFWDGIJWW DGRXS LRQD W
IDFWRUV DQG WKHUHIRUH PRUH FRIPSOHUFROSDWHKEVZLWKLVHRD GH UWLF X
SDWLHQWY O0DOH SDWLHQWYV PD\ EWKI®DFNE 0 HRHIELWLREDOVEDEPHWK B YNVRW RR
WHOHPHGLFLQH XWLOL]DWLRQ 7KHWHRRUHORRWIXWXGW QDD GBK DVZAHHGHS
WR H[SORUH JHQGHU VSHFLILF GHWRROVQOBW WER GGE DHUHQWW S\IRQW K PLFV
RI WHOHPHGLFLQH )XUWKHUPRUH B PRHESMFXROEDOUMD \F DB RXQRV MDGLFH\G YAXQM. Q .
DJHG \HDUV DQG ROGHU ORQHOLWDWXE L H\G RAEDMIURGI GDGBWIHIWHPZEDB WYV F
DVVRFLDWHG ZLWK RQOLQH KHDOW K VR Q QXMW P WQRRL & & B H&RIG\GH DXQHEQ RIAG
FRPSDUHG ZLWK LQGLYLGXDOV DJHEWX®RDGGIDYYO RDEMH SORAMHGIWH W R

PLIKW EH HVSHFLDOO\ DIIHFWHG E\ 1WI—§L?\H*(W&)H\//VLQ\/I§I9I3(F(PL%'EB\/%V{I?LURQV

ORQHOLQHVV GLFLQH XVH ZDV UHSUHVHQWHG E\ KD
:KHQ FRQVLGHULQJ WKH LQWHUQDW K RGPV FRWY W H [ W K HRMXOBW VSYHL Q R X
UHYLHZV PDLQO\ EDVHG RQ TXDQSHMDWLSBWEHRW JWHRKEVRQ®O IRFXV|
UDQGRPL]JHG FRQWUROOHG RU TXBOPWWWIHIH YVWMNRBLARQ IREHUFHNVGRU
GHWHUPLQDQWY Rl WHOHPHGLFLQHKWE\WKURADG HU SIRMWH QWRDOSOVOD @REWH U
IRXQG SRVLWLYH DVVRFLDWLRQV ZNMIHPXEPVOIR QEPHOWDIRE H KGHOUQ W K
QHHGVY DQG KHDOWK UHODWHG P RWIUYXDBVAURRYV W R HGWLIF DWKWS MRAUYQ WHL W V
> @ ZKLFK LV LQ OLQH ZLWK RXU @ QGULQAYH ORHNHRYMHRK WKBEW WHVWV
REVHUYHG DGGLWLRQDO UHODWLROVWILHOQWHIURXSWK ROUHSLMHUHRQWG WHO!
VRFLDO VXSSRUW RU LQIOXHQFH WZRKMAXLZRIU GK® XQRW HUQGFH® WR PDM
RXU DQDO\VLV $JH RU VH[ ZHUH QRW ®\WVYRRYD@HI\G LOULWK DRY HQEBDIKWV L
WHOHPHGLFLQH XVH LQ RXU @DPRUB@GE KROWHDPUHZY, DGGLWLRQ WKH '($
LQFOXGHG VWXGLHV IURP WKH 8QLWHGHEWD R® \E IRDWV (XRXK®H KHOKIP\HHG XF
GLFLQH UHJXODWLRQV GLIIHU VXEVIVOIBQWLGRDO \E W PZHHWOR PHZRD@A PRWGH O
WKH 8QLWHG 6WDWHV EXW DOVR LQ$WKH@XWYREHDBUFROMOH MW LR B UEIDDN L
*HUPDQ\ KDV LPSOHPHQWHG QDWLRQUORWBGH®RRGERLOHD GRYBIQGIJWKH GL
UXOHV GXULQJ WKH SDQGHPLF ODGHRRVWDSKH V¥ SHALUDF W BULDWILRQ AGR \
LQVXUDQFH FRYHUDJH DQG UHJXODMIVRKQIM HMKMW RYQH WIE 6 08 G IRVEN CBMWIBRRDHR
> @ ZKLFK PD\ KDYH FDXVHG DRGOWLRGDOLEDPDOVHUWKRUFFHVV WR V
ROGHU WHOHPHGLFLQH XVHUV 1HYRNWKHDHY 7R¥XW WM UBW 0 H@HUD QDIM\W!|
LQGLFDWHG GLIIHUHQFHV LQ GHWHV®LOHOWQAAWVORP XWHGLQRW K/HR FGL IJHR M QW |
VH[ DQG DJH JURXSV )XUWKHUPRUMHQGZRORBGHWHEREGODWIRQ WLYH
UHODWLRQVKLS RI ORQHOLQHVV ZIWK WHOHPHGLFLQH XVH ZKLFK LV
LQ FRQWUDVW WR WKH REVHUYHGb@'ﬂPJlEﬁKPDYH UHODWLRQVKLS RI VRFLDO
LVRODWLRQ RU ODFN RI VRFLDO VX$DHPWM ALV HV Qb P IHGHF LS XY WHH bQy
LOWHUQDWLR@D O5 YMWIX GAVWAWVBIG LH ZH Gy K W XIGQHMIDVLQJ GHPDQG IRU KHDOW
RI ROGHU DGXOWYV LQ (XURSHDQ FROUWYRIQHDO NOG |RERLO WEPHW DVERAEXWO W |
VXSSRUW DQG ODFN RI VRFLDO VXHSRWWW LUDGWERWEKURYEREDBRWHEQ PL
ZLWK XVLQJ QHZ WHFKQRORJLHV LRGEPXEGYQHVWHOWRPBOLWIRORBURRRMPD ZLG
VXSSRUW PD\ EH FUXFLDO ZKHQ R®®H U XX PW V2 oW Wy WIXIGH G IZIRO JK W v
SUREOHPV ZKHQ OHDUQLQJ QHZ WHMFKORORINHKRVRIELDKO ZBYEP RKMBOWK 1D
REVHUYHG LQ 86@VIOMYBIWWKHOHVVRIOPRNPROMRFBERZAOOLQIJ PLGGOH DJHG
VXSSRUW RU ORQHOLQHVV PLIJKW DQYV R HRRHIOIDWXIURO & HWKPG X DNV W BDW
RXW QHZ WHFKQRORJLHV WR DGGUHVYOWKHEY FYRMHL DX 1R HEFGW  ZFKRW K RZGHO \
REVHUYHG LQ RXU VDPSOH ORUHRRHWp | WEHHCHYHE HPRE RGIYHBL SO LH QW
DOVR EH H[SODLQHG E\ GLIITHUHQFHHW L Q\ KHIXOD W KR Y WG DLIFFGIIVWVL 88D O\
WHOHPHGLFLQH FDUH HJ YDULDWLMRQRQVYQOP BXWRRQARWRIEIWUSD VRHQWYE LQt
VXSSO\ RU FRPSOH[LW\ RI XVH )RMVHOVWRRSGKH WKHD WidT X HYIRRRIMRWY K R X (
IRU DGGLWLRQDO RXW RI SRFNHW SRRP QWY RUGKEIWHEDRULDEY W B WIMHO W
PD\ ORZHU WKH SUREDELOLW\ Rl X\WRUIWWHWRHRPHE LEL QHURNU X HEH VHURUIR U
WKH SULPDU\ SXUSRVH RI VRFLDO wWRWd UWOFYOLRKR OXXWHUTHE \U K UWHPKR Y H
FRQFHUQLQJ GLIITHUHQFHV LQ SV\FERVRRY¥PO GHMHYBBQ B QW PWURY VVKR
GLITHUHQW FRXQWULHV LV QHHGHG zZLWK ORZ OLIH VDWLVIDFWLRQ DQG D
oo WKH\ VHHP KDUGHU WR UHDFK WKURX
Strengths and Limitations JLQDOO\ IXWXUH UHVHDUFK LV QHHGH
7KH QDWLRQDOO\ UHSUHVHQWDWLWKH REBVHHYHG6UNOPWQRQWRKLSY LQ W
PLGGOH DJHG DQG ROGHU LQGLYLGEBQW LLUQ SRIW AR Y\L & SUHDMRQWVIRU X'
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VHUYLFHV LQ PLGGOH DJHG DQG MRRORSHW UHIRWW VQ L QV KH UPHVWMUPLQD QW
HJ EDVHG RQ TXDOLWDWLYH GDWHBPDORUMRYEHUH[SORVWERXQW U\
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Multimedia Appendix 1
Table S1. Results of random effects logistic regression for determinants of online health consultation
use during the COVID-19 pandemic.
Independent Variables

Results of random effects
logistic regression

Female sex 0.83
(0.61-1.13)
Age 1.00
(0.98 - 1.03)
High educational level 1.43*
(1.06 - 1.93)
Employment status (ref: employed)
Retired 0.66+
(0.42 - 1.06)
Other/unemployed 0.51+
(0.24 - 1.05)
Household income 1.00
(1.00 - 1.00)
Migration background 1.31
(0.67 - 2.58)
Area lived in (ref: metropolitan districts)
Urban districts 1.12
(0.79 - 1.61)
(Partially) densely populated rural districts 0.91
(0.60 - 1.38)
Sparsely populated rural districts 0.78
(0.49 - 1.27)
Residential form of partnership (ref: no partner)
Partner in the same household 1.34
(0.90 - 2.00)
Partner not in the same household 1.47
(0.73 - 2.98)
Having children 1.33
(0.83-2.12)
Self-rated health 0.60***
(0.49 - 0.75)
Frequency of physical activity (ref: low frequency)
Medium frequency 1.58**
(1.15 - 2.17)
High frequency 1.74*
(1.09 - 2.76)
Frequency of walks (ref: low frequency)
Medium frequency 1.07
(0.79 - 1.45)
High frequency 1.33
(0.92 - 1.90)
Depressive symptoms 1.14
(0.96 - 1.35)
Loneliness 1.43*
(1.06 - 1.93)
Life satisfaction 1.33*
(1.02-1.73)
Attitute towards own aging 1.15

(0.81 - 1.64)



Perceiving Corona crisis as a personal threat 1.08*

(1.01-1.15)
Oneself infected with Coronavirus (ref: no)
Yes 1.49
(0.40 - 5.55)
Unknown 1.06
(0.23 - 4.83)
People from personal environment infected with Coronavirus
(ref: no)
Yes 0.74+
(0.53-1.04)
Unknown 1.16
(0.41 - 3.26)
Feeling that one can influence the infection with Coronavirus 1.00
(0.92-1.10)
Constant 0.00***
(0.00 - 0.04)
Observations 5,456
Individuals 3,222

Note. Odds Ratios are reported with 95% confidence intervals in parentheses. Unless stated
otherwise, the reference category is always zero/absence of the characteristic. ref = reference
category. *** p<.001, ** p<.01,* p<.05, + p<.10.



Table S2. Results of random effects logistic regression for determinants of online health consultation
use during the COVID-19 pandemic stratified by sex.

Independent Variables Male Female
Age 1.00 1.01
(0.97-1.03) (0.97 - 1.04)
High educational level 1.70* 1.21
(1.12 - 2.56) (0.77 - 1.91)
Employment status (ref: employed)
Retired 0.86 0.53+
(0.45 - 1.62) (0.26 - 1.06)
Other/unemployed 0.28+ 0.66
(0.07 - 1.07) (0.26 - 1.67)
Household income 1.00 1.00
(1.00 - 1.00) (2.00 - 1.00)
Migration background 0.94 1.90
(0.37-2.38) (0.69 - 5.24)
Area lived in (ref: metropolitan districts)
Urban districts 1.14 1.11
(0.71 - 1.84) (0.64-1.93)
(Partially) densely populated rural 0.93 0.90
districts
(0.53 - 1.65) (0.48 - 1.71)
Sparsely populated rural districts 0.64 0.97
(0.33-1.22) (0.47 - 2.03)
Residential form of partnership (ref. no
partner)
Partner in the same household 2.27* 0.96
(1.13 - 4.59) (0.57 - 1.62)
Partner not in the same household 2.86* 0.81
(1.04 - 7.87) (0.27 - 2.47)
Having children 1.38 1.11
(0.71 - 2.69) (0.56 - 2.21)
Self-rated health 0.59*** 0.62**
(0.44 - 0.79) (0.45 - 0.85)
Frequency of physical activity (ref: low
frequency)
Medium frequency 1.88** 1.22
(1.22 - 2.90) (0.75 - 1.96)
High frequency 2.17* 1.32
(1.17 - 4.03) (0.65 - 2.70)
Frequency of walks (ref: low frequency)
Medium frequency 1.02 1.13
(0.68 - 1.53) (0.72 - 1.79)
High frequency 1.99** 0.81
(1.24 - 3.20) (0.45 - 1.44)
Depressive symptoms 1.12 1.16
(0.88-1.42) (0.91-1.49)
Loneliness 1.94** 1.05
(1.25 - 2.99) (0.68-1.62)
Life satisfaction 1.30 1.44+
(0.91-1.85) (0.97 - 2.15)
Attitute towards own aging 1.48 0.81
(0.92 - 2.36) (0.46 - 1.40)
Perceiving Corona crisis as a personal 1.08+ 1.09+



threat

Oneself infected with Coronavirus (ref: no)
Yes

Unknown
People from personal environment infected
with Coronavirus (ref: no)

Yes

Unknown

Feeling that one can influence the infection
with Coronavirus

Constant

Observations
Individuals

(0.99 - 1.18)

1.39
(0.25 - 7.74)
1.19
(0.17 - 8.26)

0.68
(0.42 - 1.09)
0.99
(0.27 - 3.61)
0.98

(0.87 - 1.11)
0.00%**
(0.00 - 0.02)

2,783
1,636

(0.99 - 1.20)

1.49
(0.19 - 11.71)
0.76
(0.07 - 8.80)

0.78
(0.47 - 1.28)
1.90
(0.34 - 10.80)
1.02

(0.89 - 1.18)
0.01*
(0.00 - 0.69)

2,673
1,586

Note. Odds Ratios are reported with 95% confidence intervals in parentheses. Unless stated
otherwise, the reference category is always zero/absence of the characteristic. ref = reference

category. *** p<.001, ** p<.01,* p<.05, + p<.10.



Table S3. Results of random effects logistic regression for determinants of online health consultation

use during the COVID-19 pandemic stratified by age groups.

Characteristics " Years *  Years
Female sex 0.87 0.86
(0.55 - 1.38) (0.57 - 1.30)
Age 0.98 1.03*
(0.93-1.03) (2.00 - 1.07)
High educational level 1.26 1.58*
(0.79 - 2.01) (1.06 - 2.37)
Employment status (ref: employed)
Retired 1.21 0.64
(0.59 - 2.46) (0.21-1.92)
Other/unemployed 0.65 0.36
(0.29 - 1.49) (0.06 - 2.20)
Household income 1.00 1.00
(2.00 - 1.00) (1.00 - 1.00)
Migration background 1.52 1.28
(0.56 - 4.10) (0.49 - 3.32)
Area lived in (ref: metropolitan districts)
Urban districts 1.26 1.06
(0.72 - 2.23) (0.66 - 1.70)
(Partially) densely populated rural districts 1.03 0.85
(0.53 - 2.00) (0.49 - 1.48)
Sparsely populated rural districts 0.86 0.73
(0.40 - 1.84) (0.38-1.37)
Residential form of partnership (ref. no partner)
Partner in the same household 1.01 1.66+
(0.53 - 1.94) (0.98 - 2.82)
Partner not in the same household 0.92 1.99
(0.31-2.68) (0.76 - 5.23)
Having children 1.10 1.76
(0.58 - 2.10) (0.86 - 3.61)
Self-rated health 0.59** 0.61***
(0.42 - 0.83) (0.46 - 0.81)
Frequency of physical activity (ref: low frequency)
Medium frequency 1.91* 1.52*
(1.14 - 3.21) (2.00 - 2.29)
High frequency 2.13+ 1.60
(0.95 - 4.81) (0.90 - 2.86)
Frequency of walks (ref: low frequency)
Medium frequency 1.19 1.01
(0.75 - 1.88) (0.67 - 1.52)
High frequency 0.95 1.57+
(0.52 - 1.74) (0.97 - 2.52)
Depressive symptoms 1.13 1.11
(0.87 - 1.47) (0.88-1.41)
Loneliness 1.45 1.52*
(0.91-2.32) (1.01-2.29)
Life satisfaction 1.44+ 1.29
(0.93-2.22) (0.91-1.82)
Attitute towards own aging 1.09 1.26
(0.62 - 1.92) (0.79 - 2.00)
Perceiving Corona crisis as a personal threat 1.10+ 1.07
(2.00 - 1.21) (0.98-1.17)

Oneself infected with Coronavirus (ref: no)



Yes

Unknown
People from personal environment infected with
Coronavirus (ref: no)

Yes

Unknown

Feeling that one can influence the infection with
Coronavirus

Constant

Observations
Individuals

1.08
(0.22 - 5.22)
0.44
(0.06 - 3.18)

0.70
(0.44 - 1.11)
0.57
(0.12 - 2.74)
0.98

(0.84 - 1.13)
0.02+
(0.00 - 1.41)

2,031
1,226

3.19
(0.23 - 43.82)
3.85
(0.23 - 63.87)

0.81
(0.48 - 1.36)
2.63
(0.62 - 11.09)
1.02

(0.90 - 1.15)
0.00%**
(0.00 - 0.01)

3,425
2,074

Note. Odds Ratios are reported with 95% confidence intervals in parentheses. Unless stated
otherwise, the reference category is always zero/absence of the characteristic. ref = reference

category. *** p<.001, ** p<.01,* p<.05, + p<.10.
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Abstract

Background: Several recentstudiesexaminedpatientuse and satishction with synchronougelementalhealth servicesin
responseo the widespreadmplementatiorduringthe COVID-19 pandemicHowever, a systematiaeview of recentliterature
onthedeterminant®f theseoutcomesds missing.

Objective: Theaim of this systematicgeview wasto give anextensive overview of theliteratureon andhighlighttheinfluential
determinant®f patientuseandsatisfctionwith synchronougelementahealthservicesduringthe COVID-19 pandemic.

Methods: Thisreview satisfedthePRISMA (PreferredReportingltemsfor SystematidReviews andMeta-Analysesuidelines
andwasregisteredn PROSPERD. Peerreviewed,quantitatve studieghatobseredthedeterminantsf patientuseor satishiction
with synchronougelementahealthservicesduring the COVID-19 pandemicwere included.PubMed,Psycinfo,and Web of

Sciencalatabassearchesvereconductedn August2022for EnglishandGermananguagestudiespublishedrom 2020onward.
Key stepswereperformedby 2 reviewers.Determinantsveresynthesizednto major cateyoriesinformedby the dimensionof

thewidely usedandestablishedUnified Theoryof AcceptanceandUseof Technology

Results: Of the 20 includedstudies,10 studiesexamineddeterminantf patientuse,7 examineddeterminantf patient
satisaction,and3 obseredbothoutcomesThequality of thestudiesvasmainly goodor fair. Therewassubstantiaheterogeneity
in the study designs,methods,and findings. Sociodemographicharacteristicand health-relatecdieterminantavere mostly
consideredSomeof the majordimension®f theUnified Theoryof AcceptanceandUseof Technologywereneglectedin recent
studies Although mostfindingswere mixed or nonsignifcant, someindicationsfor potentialrelationshipsverefound (eg, for
S&, age,andsymptomseverity).

Conclusions: The findingsrevealedpotentialtarget groups(eg, femaleand young patientswith mild symptoms)for future
postpandemitelementahealthinterventions.However, they alsoidentified patientgroupsthatwereharderto reach(eg, older
patientswith severesymptoms)gfforts maybe beneicial to addressuchgroups.Futurequantitatve andqualitative researchs
neededo secureandexpandon recentfindings,which couldhelpimprove services.

Trial Registration: PROSPERD CRD4202235157https://tinyurl.com/yr6zna5

(JMIR Ment Health 2023;10:e46148)doi: 10.2196/46148
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Introduction

Background

Over the past 3 decadeshealth care serviceswere usually
deliveredin person.Telemedicinels a promising,alternatie
service delivery model. The World Health Organization[1]
summarizedhe four core characteristicof telemedicineas
follows: (1) its purposeis to provide clinical support;(2) it is
intendedto overcomegeographicbarriers,connectingusers
who arenot in the samephysical location; (3) it involvesthe
use of various types of information and communication
technology;and (4) its goal is to improve health outcomes.
Telemedicinebeneits have beenevaluatedin the pastand
include, for example,reducedcostsand improved accessto
servicesand information [2,3]. Evidencealso suggestshat
telemedicinejn generaljis a clinically and cost-efective tool
with high satishctionin patientsandhealthcareprofessionals
[4]. However, the implementationof telemedicinehas often
beenhinderedby multiple barriersregarding reimbursement
andclinical, legal, sustainabilityandsocialissueq5,6].

In the wake of the COVID-19 pandemicrapid changesn the
delivery of healthcareserviceshadto bemadeto preventfurther
spreadof the virus, to protectpeopleat higherrisk of severe
illnessfrom COVID-19 (eg, patientswith cancercardiozascular
diseaseqr chronicrespiratorydisease)andto relieve thestrain
onthehealthcaresystemConsequentlytelemedicindasbeen
usedworldwideacrosamultiple specialtie§ 7-9]. For instance,
alarge cohortstudyby Weineret al [10] reportedanincrease
in telemedicinausefrom 0.3%of amhulatorycontactdetween
MarchandJune2019to 23.6%betweerMarchandJune2020
amongprivatelyinsuredworking-agendividualsin the United
States. Most telemedicine services were delivered via
synchronousideoor telephonecallsduringthoseperiods| 8].

The outbreakof the COVID-19 pandemicwasalsolinked to
stressorsuchasrestrictionsn everydaylife, lifestyle changes,
socialisolation,anduncertaintyandworriesregardinghealth,
finances andwork, which causedpsychologicaburden[11].
Consequentlymultiple studieshave obsened an increasein
public mentalhealthproblemg[12,13]. Liu etal [12] included
71 papersin their meta-analysisand detectedan increased
prevalence of anxiety (32.60%, 95% Cl 29.10%-36.30%),
depression(27.60%, 95% Cl 24.00%-31.60%),insomnia
(30.30%,95% CI 24.60%-36.60%)and posttraumaticstress
disorden(16.70%95%CI 8.90%-29.20%)luringthepandemic.
Moreover, pre&isting mentalhealthconditionswerefoundto
aggraateowing to thepandemid 14]. Therefore patientswith
mentalhealthconditionsrepresentedn especiallyvulnerable
groupduringthattime.

Telementahealthserviceplayedanessentiatolein managing
the increasedpublic mentalhealthburdenand preventingthe
worseningof psychologicasymptomsMentalhealthservices
are well suitedfor the remoteformat, asthey do not require
physical examinationand can be deliveredin multiple ways
(eg, via telephoneandvideocallsor mobileapps)[15]. In fact,
telementahealthservicesverefoundto bepartof themedical
specialtywith thehighestuserateduringthepandemid9]. The
National Institute of Mental Health defned telementahealth

https://mental.jmiorg/2023/1/e46148
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servicesastheuseof telecommunicationsr videoconferencing
technologyto provide mental health services[16]. This can
includesynchronougeg, videoconferencandtelephonepand
asynchronougeg, mobileappsandemail) servicesRegarding
the effectivenessof telementalhealth services,an umbrella
review of 19 systematiaeviews on telementahealthservices
before the pandemicsuggestedthat remote mental health
servicesproducedat least moderatereductionsin symptom
severity and could be as effective as in-personformats[17].
They also found that user acceptanceand satishction of
telementalhealth serviceswere comparablewith those of
in-personinterventions. Recentreviews have alsoreportedthe
effectivenesof andhigh patientandprovider satisctionwith
telemental health services during the pandemic [18,19].
Therefore,telementalhealth servicesseemto be a valuable
addition to the treatment of mental illnesses of which
implementatiorshouldbesupportedn thepostpandemituture
[20,21].

A crucialfactorin thesuccessfuimplementatiorof telemental
healthserviceds patientacceptancen previousresearchno
universaldefinition of technologyor telemedicineacceptance
wasidentified. However, pastdefinitions canbesortednto four
maincateyories whichreferto (1) theeffectivenes®r efficiency
of the services(2) the useor adoptionof the services(3) the
intentionor willingnessto usethe servicesand(4) consumer
or provider satisictionwith theserviceg§22-26]. To setamore
precisdocus thissystematiceview concentratesnly onpatient
useand satisaction. In the courseof this systematicreview,
patientuseincludesdifferentmeasure®f usebehaior, such
astheadoptionof anew service frequeny of use or attendance.
Multiple definitions of patientsatisactionwereintroducedin
the pastand include various perspecties. For example,the
expectang-disconfrmationmodeldeiinesconsumesatishction
asa function of expectationand expectang disconfrmation,
whichcaninfluenceattitudechangeandpurchaséntention[27].
Although this definition is widely used,thereis a lack of
consensusegarding the definition of satistction [28]. The
systematigeview by GieseandJosept{28] summarizedhree
essentiatomponent®f consumesatisfction:(1) asummary
affective responsewhich variesin intensity; (2) satisaction,
which focuseson productchoice,purchaseandconsumption;
and(3) time of determinationwhich variesby situationbut is
generallylimited in duration.

Differenttheorieshave beenintroducedo explainwhy patients
acceptelemedicineservicesTheUnified Theoryof Acceptance
andUseof Technology(UTAUT) [23] wastherebyoneof the
mostfrequentlyusedtheoriesto predictpatientacceptancef
telemedicine[29]. In this theory the key determinantsof
behaioral intention and technology use behaior are
performanceexpectang, effort expectang, social influence,
and facilitating conditions. In the context of telemedicine,
performancexpectany is the degreeto which an individual
believes that using telemedicinecould be helpful. Effort
expectang refersto the perceved easeof usingthe service,
which also includesthe effect of factorssuchas computer
anxiety and computer self-eficagy. Furthermore, social
influencemeanghedegreeto which anindividual believesthat
othersthink that they should use telemedicine.Facilitating
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conditions include perceved organizational and technical
infrastructureto supportthe use of telemedicine Additional
influential constructsin this theory include gender age,
experienceandvoluntarines®f use.Usersatishctionwasalso
found to be associatedvith major UTAUT constructsandto
potentiallycontribute to the servicereuseintentions[30,31].

Objective

In additionto theoreticaimodels,only few systematiageviews

have summarizedhedeterminantsf patientuseor satisfiction
with telementalhealth servicesfrom prepandemicstudies
[32,33]. Potentialdeterminantsthat were obsered in these
reviews weresex, age,educationsocioeconomistatus/iving

arrangementgcognitive function, experiencewith telehealth
technology comfort with usingthe internet,satisfiction with

thehealthcareprovider, experiencewith theclinic, andcultural
background32,33]. Neverthelesstheseaeviewsalsohighlighted
theneedfor furtherresearctonthistopic. Therapid,extensve

implementatiorof synchronoutelementahealthservicesuring
the COVID-19 pandemicsparked internationalinterestin the
topic. Severalstudiesexaminedthe determinantsf patientuse
and satishction with telemental health servicessince the
pandemicHowever, a systematiaeview of recentliteratureis

missing.

Conducting such a systematicreview may be helpful in
identifying target groups,aswell asgroupsthat needfurther
attentionandsupportin relationto telementahealthservices.
This could be of majorimportanceto successfullyimplement
postpandemitelementahealthinterventionsandbeneit from
theremoteformatin thefuture,whereit canbeavaluabletool
to dealwith challengessuchaspopulationaging(ie, shortage
of healthcareprofessionalandincreasedlemandor long-term
care),stigmaattachedo visiting mentalhealthfacilities and
undersupplyn ruralareag34,35]. Moreover, it couldbeuseful
to identify gapsin the literature and guide future research.
Therefore the objective of this systematiaeview wasto give
an extensie overview of the literature on and highlight the
influential determinantsof patientuse and satisaction with
synchronougelementahealthservicesduringthe COVID-19
pandemicln otherwords,this systematiceview examinedthe
following researclyuestionwhatarethedeterminantsf patient
use of and satisfction with synchronoustelementalhealth
servicesn studiesconductedaluringthe COVID-19 pandemic?

Table 1. Searctstratgy (PubMed).

Neumanretal

Methods

Overview

The systematicreview protocol is available in PROSPERD
(registrationnumberCRD42022351576) hismanuscriptvas
written in accordancewith the most recentversion of the
PRISMA (PreferredReportingltemsfor SystematidReviews
andMeta-Analysesyuidelineq 36].

Eligibility Criteria

For this systematiaeview, peerreviewed quantitatve studies
in Germaror Englishthatobsereddeterminantsf patientuse
or satishction with synchronoustelementalhealth services
during the COVID-19 pandemic were included. Only

peerreviewed quantitatve studieswere consideredo assure
highquality of theincludedstudies As mostof thetelemedicine
serviceswere deliveredvia synchronousservicesduring the

pandemid8] andto assurecomparabilityamongthe studies,
only synchronougelementalhealth serviceswere included.
Mental health patients of all age groups (ie, children,

adolescentgndmiddle-andolderagedadults)wereconsidered
to obtainasmuchinformationaspossiblefrom recentstudies.
Therefore, studies were excluded if they referred to (1)

asynchronouservicer eHealthinterventions(2) exclusively

individuals with physical illnesses(to assurecomparability
amongthe samples)(3) datathat were collectedbeforethe

COVID-19 pandemic,(4) qualitatve data, (5) outcomesthat

werenotrelatedo theuseor satisictionwith telementahealth
servicesor (6) studieghatdid notexaminedeterminantsf use
or satishctionwith the services.

Search Strategy

We searchedthe PubMed, PsycInfo, and Web of Science
databaser studiegpublishedrom 2020onward. ThePubMed
and Web of Science databasesare well establishedand
frequentlyusedn medicalandrelatedresearcliields.Moreover,

they have also been recommended for searching
telemedicine-relatedtudies[37]. In addition, the PsycInfo
databasevasincludedto accounfor thementalhealthcontext.

A predeinedsearchguerywasusedto filter thedatabaseésee
Table 1 for the PubMedsearchquery). Moreover, reference
lists of eligible studieswere screenedor additionalrelevant
articles. A pretestincluding 100 titles and abstractswas
conductedeforethe screeningprocessstarted.

Serialnumber Searchterm

Limits (filter, limits, andrefine)

1 telepsybiatry ORonlinetherap* ORtelepsybology ORteleconfeenc* ORteleconsult* ¥  Text word
ORonlineconsult*ORvideoconfeenc* ORvideoconsult*OR phoneconsultation*OR
telephonéORtelemental*ORteletheapy ORvideocall ORtelevideoORtelehealthOR
telemedicine

2 satisfactionORutilization ORengayemenORusage ORadheenceORpatientsatisfaction ¥  All fields
OR patientengajement

3 predict* ORdetermin*OR associat*OR correlat* ¥ All fields

4 #1 AND#2 AND #3 ¥ Publicationyears:2020-2022

¥ LanguageEnglishandGerman
¥ Specieshumans

https://mental.jmiorg/2023/1/e46148
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SelectionProcess

In August2022 all theresultsfrom thedifferentdatabasesere
imported to EndNote (Clarivate), where duplicates were
removed. For the next step, 2 reviewers (AN and JB)
independentlyscreenedhe titles and abstractf the studies,
followedby afull-text screeningCohen! =0.61).TheRayyan
web applicationwas usedto supportthe double-screening
procesq38]. Disagreement§15/144,10.4%of studies)were
resohed via discussiorandconsultationwith athird reviewer
(AH) whenneeded.

Data Collection Process

Relevant datafrom articlesthat passedhe full-text screening
wereextractedby 1 reviewer (JB)andcrosscheakdby asecond
reviewer (AN) using an Excel spreadshedtMicrosoft Corp).
Theinformationthatwasextractedncludedstudycharacteristics
(author year study design,country study period, and data
source) populationcharacteristicgsamplesize,sex, andage),
setting(psychiatriccaresettingandtelementahealthservice
type),outcomeadefinition, determinantsanalyticapproachand
key findings. For missing information or for reasonsof
clarification, the correspondingauthorsof the studieswere
contacted.

Quality Assessment

Therisk of biaswasassessebly 2 reviewersindependentlfAN

andJB) usingthe assessmeiibol for obsenationalcohortand
cross-sectionatudiesby the NationalHeart,Lung andBlood
Institute[39]. Disagreementaereresohedvia discussiorand
consultatiorwith athird reviewer (AH) whenneeded.

SynthesisMethods

A formalnarratve synthesi®of thestudyresultswasconducted
following thecurrentreportingguidelinesfor synthesesvithout

https://mental.jmiorg/2023/1/e46148
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meta-analysisin systematic reviews [40]. General study
characteristicsvere summarizedin a takular format. Key
findings concerning the determinantsof patient use and
satishctionweregroupednto categyoriesbasednthe UTAUT
constructsThe UTAUT constructavereadaptecandextended
dependingnthefocusof thedifferentstudiesandthepandemic
contet. Thefinal catgyoriesincludedperformancexpectang,
effort expectany, facilitating conditions,andexperience Age
andgendemereincludedinto alargercateyory thatcontained
sociodemographideterminantsThesocialinfluencecateyory
wasadaptedo include psychosocialnfluenceto accountfor
the special pandemic situation. Owing to the pandemic
circumstancessoluntarines®f usewasexcludedasa cateyory
becaus¢herewasoftenno optionto choosebetweerin-person
and telemental health visits. In addition, health- and
service-relatedactorswereaddedascategoriesto accountfor
potentialsatishction-specit determinantsA meta-analysisf
theresultswasnotconductedecausef thehighheterogeneity
acrossthe study designs,outcomes,and effect measures.
However, regressiorcoeficients,correlationsandoddsratios
werereportedwhenavailable.ln addition,if available,related
Clswerespecifed to assesghe certaintyof thefindings.

Results

Quality Assessment

The ratingsfor studyquality are summarizedn Tables2 and
3. Most studieswereratedasbeing of eithergood (n=12) or
fair (n=6)quality. Thequality criteriathatweremostcommonly
not met in the different studies were the reporting of
participationrates(20%fulfilled) andsamplesizejustification,
power description or variance, and effect estimates(10%
fulfilled).
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Table 2. Quality assessmeriior theincludedstudies(studieq41-50]).

Criteria Studies

Ainslie Ceniti Chakava Connolly Guinart Haxhihamza Hutchison Lewis Lohmiller Lynch
etal etal etal[43] etal[44] etal etal [46] etal [47] etal etal[49] etal
410 42 [45] (48 (501

1. Wastheresearclguestionor objec- Yes Yes Yes Yes No No Yes Yes Yes No
tivein this paperclearly stated?

2. Wasthe studypopulationclearly Yes Yes Yes Yes Yes No Yes Yes Yes Yes
specifed anddefined?

3. Wastheparticipationrateof eligible na2  NRP NR N/A No cDe No Yes NR No
personsatleast50%?

4. Wereall thesubjectsselectedrre- Yes No Yes No Yes Yes Yes Yes Yes No
cruitedfrom thesameor similar popu-

lations(includingthe sametime peri-

od)?Wereinclusionandexclusioncri-

teriafor beingin thestudyprespecied

andapplieduniformly to all partici-

pants?

5. Wasa samplesizejustification, No No No Yes No No No No No No
power descriptionor varianceandef-
fectestimateprovided?

6. For theanalysesn this paperwere N/A N/A N/A N/A N/A N/A Yes N/A N/A N/A
theexposure®f interestmeasuregrior
to theoutcomeseingmeasured?

7.Wasthetimeframesufficientsothat N/A N/A N/A N/A N/A N/A Yes N/A N/A N/A
onecouldreasonablyxpectto seean

associatiorbetweerexposureandout-

comeif it existed?

8. For exposureghatcanvary in Yes Yes Yes Yes Yes CD Yes Yes Yes Yes
amountor level, did thestudyexamine

differentlevelsof theexposureasrelat-

edto theoutcome(eg, catgyoriesof

eXposureor exposuremeasure@s

continuousvariable)?

9. Weretheexposuremeasureginde- Yes Yes Yes No (pa- Yes No Yes Yes Yes Yes

pendentariables)clearly defined, tientsvs

valid, reliable,andimplementedatonsis- providers)

tently acrossall studyparticipants?

10. Wastheexposuresassessemhore  Yes(2 No Yes(2 Yes(2 No No Yes(be- No No Yes(3

thanonceovertime? waves) waves)  waves) foreandaf- waves)
ter)

11.Weretheoutcomemeasure@epen- Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

dentvariables)clearlydefined, valid,
reliable,andimplementecatonsistently
acrosall studyparticipants?

12.Weretheoutcomeassessofslinded N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
to the exposurestatusof participants?

13.Waslossto follow-upafterbaseline Yes/  N/A Yes Yes N/A N/A Yes N/A N/A Yes
20%or less?

14.Werekey potentialconfounding  Yes Yes Yes Yes No Yes No Yes Yes Yes
variablesneasure@ndadjustedstatis-

tically for theirimpacton therelation-

shipbetweerexposureandoutcomes?

Quality rating Good Good Fair Good Fair Poor Fair Good Good Fair

aN/A: notapplicable.
BNR: not reported.
CD: cannotdetermine.
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Table 3. Quality assessmetiior theincludedstudies(studieq51-60]).

Criteria Studies

Meininger Michaels Miu et Morgan Nesseet Severeet Sizeret TerHeide Tobinet Vakil et
etal[51] etal[52] al[53] etal[54] al[59 al[56] al[57] etal[58 al[59 al[60

1. Wastheresearchguestionor ob- Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
jectivein this paperclearly stated?

2. Wasthestudypopulationclearly Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
specifed anddefined?

3. Wastheparticipatiorrateof eligi- Yes No N/A®  NRP No No Yes Yes N/A N/A

ble personsatleast50%?

4. Wereall thesubjectsselectedbr Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
recruitedfrom the sameor similar

populationgincludingthe same

time period)?Wereinclusionand

exclusioncriteriafor beingin the

studyprespeciied andapplieduni-

formly to all participants?

5. Wasa samplesizejustification, No No No Yes No No No No No No
power descriptionor varianceand
effectestimategprovided?

6. For theanalysesn this paper N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
weretheexposuref interestmea-

suredprior to theoutcomeseing

measured?

7. Wasthetimeframesufiicientso  N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
thatonecouldreasonablyxpectto

seeanassociatiometweerexposure

andoutcomeif it existed?

8. For exposureghatcanvary in Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
amountbr level, did thestudyexam-

ine differentlevelsof theexposure

asrelatedto the outcome(eg, cate-

goriesof exposureor exposure

measurescontinuousvariable)?

9. Weretheexposuremeasure¢in- Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
dependentariables)clearly de-

fined,valid, reliable,andimplement-

edconsistentlyacrossll studypar

ticipants?

10.Wastheexposuresassessed  No No No No No No No No Yes(3  Yes(2
morethanonceovertime? waves) waves)
11. Weretheoutcomemeasures  Yes Yes Yes  Yes Yes Yes Yes Yes Yes Yes

(dependentariables)clearlyde-
fined,valid, reliable,andimplement-
edconsistentlyacrossall studypar
ticipants?

12.Weretheoutcomeassessors  N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
blindedto the exposurestatusof
participants?

13. Waslossto follow-up after N/A N/A N/A N/A N/A N/A N/A N/A Yes Yes
baseline20%or less?

14.Werekey potentialconfounding No Yes Yes Yes No Yes Yes Yes Yes Yes
variablesmeasuredndadjusted

statisticallyfor theirimpacton the

relationshipbetweerexposuresand

outcomes?

Quality rating Good Fair Good Good Poor Fair Good  Good Good  Good

3N/A: notapplicable.
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BNR: not reported.

Overview of Included Studies

After the studyselectionprocess20 studiesremainedfor the
final synthesiqFigure 1; seeMultimedia Appendix1 [41-60]
for thecitationsof all includedstudies) Themaincharacteristics
of thesestudiesaresummarizedn Tables4 and5.

The study sampleswere predominantlyfrom North America
(n=14, with 12 from the United Statesand 2 from Canada).
Furthermore,5 study sampleswere from Europe (2 from
Germary, 1 from the Netherlands] from Norway, and1 from
North Macedonia)and1 studysamplewasfrom Asia (Israel).

Figure 1. Flow diagramof thestudyselectionprocess.

Neumanretal

Datasourceonsistef electronicmedicalrecordsn 7 studies
aswell as samplesrecruitedfrom mental healthclinics and
communitycentersn 12 studies.One studyuseddatafrom a
samplethat was recruitedthroughtargetedemailsto mental
health organizationsnationwide, provincial psychiatric and
family physician associationshospital newsletters, existing
participantnetworks within CanadianBiomarker Integration
Network in Depressionandsocialmedia.A total of 4 studies
were publishedin 2020,6 in 2021,8 in 2022,and2 in 2023.
Althoughmostof thedatawerecollectedduringthefirst months
of the pandemicstartingfrom March 2020,somestudiesalso
includeddatafrom later periodsuntil Decembef021.

[ Identification of studies via databases and registers ]
5 Records identified from:
= PubMed (n=5023)
e Psycinfo (n=1462)
€ Web of Science (n=4139)
§ Manual search (n=2)
Records removed before screening:
— » o Duplicate records (n=1762)
v
Records screened
(n=8864)
»| Records excluded (n=8718)
Y
o)
g Reports sought for retrieval
2 (n=146)
8 .| Reports not retrieved (n=2)
A4
Reports assessed for eligibility
(n=144) Reports excluded (n=124):
e Data were assessed before
COVID-19 pandemic (n=23)
» o Did notinclude determinants
— of use or satisfaction/wrong
- v outcome (n=30)
2 e Wrong population (n=63)
3 Studies included in review e Not synchronous (n=5)
2 (n=20) e Wrong publication type (n=3)
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Table 4. Main characteristicsf theincludedstudies.

Study year Characteristics

Studydesign Country Studyperiod Datasource Populationcharacteristicésam- Psychiatriccare
plesize;sex: female;age[years], setting
mean[SD])

Ainslieetal Obsenational United ¥  Studybaseperiod: Electronicmedical ¥ Medicaidbenefctiarieswith Communitymen-
[41], 2022  retrospectie  States Decembelf,2019,to recorddata SMIS? N=15.471in 2020 tal healthcenters
study February29,2020 ¥ Sex: n=6792(54.7%)
¥  Studyretentionperi- ¥  Age:mearagenotreported
od: April 1toJune
30,2020

¥  Timetrendscompari-
sonwith studybase
period:Decembet,
2018,to February28,
2019

¥ Timetrendscompari-
sonwith studyreten-
tion period:April 1to
June30,2019

Cenitietal  Cross-section- Canada ¥ October8,2020,to  Recruitmenthrough ¥ Mentalhealthcareusers  Generaremote
[42], 2022  al, mixed February4, 2021 targetedemailsto N=332 careexperience
methodsstudy mentahealthorgani- ¥  Sex: n=238(71.7%)

zationsnationwide, ¥ Age:meamagenotreported

provincial psychi-

atricandfamily

physicianassocia-

tions, hospital

newslettersgexisting

participaninetworks

within CAN-BINDP,
andsocialmedia

Chakavaet Comparatie United ¥ BeforeCOVID-19:  Recruitedromclin- ¥ Childrenagedl-19years, Large,innercity

al[43], 2021 study States April to October2019 ic N=226(n=106for in-person pediatricprimary
¥ During COVID-19: casedeforeCOVID-19, careclinic within
April to October2020 n=120for telehealthvisits  alargeregional

casegluringCOVID-19) children®hospi-
¥  Sex: n=83(36.7%)(before tal

COVID-19 38.7%,during

COVID-19 35%)
¥ Age:8.04(4.30);before

COVID-19 mean?.0,dur-

ing COVID-19 mean8.0

Connollyet Cross-section- United ¥ Pre-C/ID: October Electronicmedical ¥  USveteranwvith! 1 mental Departmenbf
al[44], 2021 al study States 1,2017,toMarch10, record healthoutpatientappoint-  VeteransAffairs
2020 mentN=2,480,11%efore
¥ COVID: Marchllto COVID-19; N=1,054,670
July 10,2020 duringCOVID-19;

N=954,704casedrom
COVID-19 includedin pre-
COVID cases

¥ Se: beforeCOVID-19
n=325,22513.5%),during
COVID-19 n=163,186
(15.8%)

¥ Age:meanagenotreported

Guinartetal Cross-section- United ¥ April toJune2020  Recruitedromclin- ¥  Patientsusingtelepsychia- 18 hospitalsand
[45], 2020  al study States ics andcommunity try N=3052 communitycen-
centers ¥  Se: notreported terslocatedn ru-

¥ Age:meamgenotreported ral, suburban,
smallurban,and
largeurbanareas
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Study year Characteristics
Studydesign Country Studyperiod Datasource Populationcharacteristicésam- Psychiatriccare
plesize;sex: female;age[years], setting
mean[SD])
Haxhihamza Cross-section- North ¥ Notreported Recruitedromclin- ¥  Patientsfrom theward Daily hospitalas
etal [46], al study Macedonia ic N=28 apartof the Uni-
2021 ¥  Sex:n=11(37.9%) versity Clinic in
¥ Age:meand0.25(19) Skopje
Hutchisonet Cross-section- United ¥ October2020to June Recruitedromclin- ¥  Adolescentagedl2-17 Communitymen-
al[47], 2022 al study States 2021 ic yearsN=56 tal healthclinic
¥  Sex: n=37(66.1%)
¥ Age:14.5(1.6)
Lewisetal  Cross-section- Israel ¥  Mid-April to mid- Recruitedromclin- ¥  Eatingdisorderpatients HadarimEating
[48],2021  alstudy May 2020 ic N=63 DisordersTreat-
¥  Sex:n=57(90.5%) mentCenter(part
¥ Age:27.25(11.47) of theShavata
MentalHealth
Center)
Lohmilleret Cross-section- Germary ¥  July2020to February Recruitedromclin- ¥  Patientsfromthepsychoso- Psychosomatic
al[49], 2021 al study 2021 ic maticoutpatientlinic outpatientclinic
N=278 atthe University
¥ Sex: n=182(83%) Hospitalin
¥ Age:31.5(rangel8-80)  TYbingen
Lynchetal Cross-section- United ¥ February2toJune  Recruitedromclin- ¥  Adultswith SMI (N=72;t1, Privateuniversi-
[50], 2021  al, mixed States 12,2020 ic n=60;t2, n=64;andt3, ty-affiliated outpa-
methodsstudy ¥ BeforeCOVID-19 n=62) tient psychiatric
(t1): February?2 to ¥  Se: t1n=23(38.3%),t2 treatmententer
March 18,2020 n=20(31.3%),andt3 n=21
¥ After COVID-19 1 (33.9%)
(t2): March19to ¥ Age:t128.1(10),t2 28.22
April 30,2020 (10.7),andt328.45(11.14)
y After COVID-19 2
(t3): May 1to June
12,2020
Meiningeret Cross-section- Germaly ¥ July27toOctober  Recruitedromclin- ¥  Parentsor cargyiversan-  UniversityHospi-
al[51], 2022 al study 22,2020 ic sweringfor or with their tal
childrenreceving telethera- CologneNSchool
py N=168 for Child and
¥ Sex: n=61(36.3%) AdolescenCogni-
¥ Age:12.29(4.01) tive Behavior
Therayy
Michaelset Cross-section- United ¥ Notreported Recruitedromclin- ¥  Collegestudentsn aposta- Outpatientnental
al[52], 2022 al study States ic cuteoutpatienfprogram healthclinic ata
whorecentlyrequiredpsy- local psychiatric
chiatrichospitalization hospitalthatpro-
N=101 videsspecialized
¥  Sex:n=72(74.5%) postacuteser
¥ Age:22.5(2.8) vicesto college
students
Miu etal Cross-section- United ¥ Januaryl6to April Electronicmedical ¥ SMI andnon-SMlpatients Outpatienpsychi-
[53],2021  alstudy States 30,2020 record N=1444 atry clinic of an
¥ Sex:: n=970(67.2%) urban,academic
¥ Age:meanagenotreported medicalcenter
Morganetal Cross-section- United ¥ March20to JunelO, Electronicmedical ¥ Clientsin marriageand A total of 2 mar
[54], 2021  al study States 2020 record family trainingclinics (tele- riageandfamily
healthsample)N=142 trainingclinics
¥ Sex: n=79(55.6%)
¥ Age:32.56(16.58)
Norway
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Study year Characteristics
Studydesign Country Studyperiod Datasource Populationcharacteristicésam- Psychiatriccare
plesize;sex: female;age[years], setting
mean[SD])
Nesseetal Cross-section- ¥ OctoberDecember Recruitedromclin- ¥  Patientsfrom outpatient ~ Outpatientlinic
[55], 2023  al study 2021 ic clinic whoattendedheray at StOlav® Uni-
for aggressie andviolent  versity Hospital,
behaior againsttheirpart- Centerfor Re-
nersandchildrenN=28 searclandEduca-
¥ Se: n=7(25%) tion in Security
¥ Age:meanagenotreported Prisonsand
ForensidPsychia-
try
Severeetal Cross-section- United ¥ June-Augus2020 Recruitedromclin- ¥  Patientswhohadanin-per OutpatienPsychi-
[56], 2020  al study States ic sonappointmentatethat  atryClinicsatthe
fell in thefirst few weeks  University of
following the Michigan Michigan
governor@stay-at-home
edict,necessitatingorver
sionto web-basedisits or
defermenbf in-persorcare
N=244
¥  Sex: n=167(68.4%)
¥ Age:meanagenotreported
Sizeretal Cross-section- United ¥  April 1,2020,t0 Electronicmedical ¥ Patientsfrom ruraloutpa- A totalof 6
[57],2022  alstudy States March31,2021 record tientclinicsN=1115 NortheasDelta

¥  Sex: n=623(55.9%) HumanServices
¥ Age:notreported Authority outpa-
tientbehaioral
healthclinics
TerHeideet Cross-section- Nether June3to July 31, Recruitedromclin- ¥  Patientswith complex psy- ARQ Centrum
al[58], 2021 al study lands 2020 ic chotraumaomplaints '45(Nationalinsti-
N=318 tutefor diagnos-
¥  Sex: n=130(40.9%) ticsandtreatment
¥ Age:52(11.9) of comple psy-
chotraumacom-
plaints)
Tobinetal  Retrospectie United Januaryl to Decem- Electronicmedical ¥  Patientsseerby integrated Integratedpsy-
[59], 2022  cohortstudy  States ber31,2020 record psychologyteamin general chologyteam
BeforeCOVID-19: internalmedicineN=1075 within thegener
Januaryl to March encounters alinternal
18,2020 ¥ Se:: n=759(70.6%) medicineprimary
Telehealtronly: ¥ Age:49.73(15.89) careclinic ata
March19to May 31, largeurban
2020,Decembet to healthsystem
DecembeB1,2020
Choicebetweertele-
healthandin-person
servicesJunel to
November30,2020
Vakil etal Retrospectie Canada Comparisorsample: Electronicmedical ¥  Patientsin needof urgent  CrisisResponse
[60], 2022  cohortstudy March19,2019,to  record mentalhealthassessment Center
March 18,2020 andtreatmentvithoutrefer
COVID-19 sample: ral N=3573visits
March19,2020,to ¥  Sex: n=1981(55.4%)
April 7,2021 ¥ Age:33.9(13.4)

3SMI: seriousmentalillness.

BCAN-BIND: CanadiarBiomarker IntegrationNetwork in Depression.
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Table 5. Characteristicef theincludedstudies.

Neumanretal

Study year Characteristics
Telementahealth Outcomegusevssatisactionandassess- Determinants Analytic approach  Quality rating
servicetype(tele- ment)
phonevsvideo)
Ainslieetal  All formsoftele- Use:usefrompandemiddentifiedby  Sex,agegroup,diagnosisand Chi-squardgestand Good
[41], 2022 mentalhealthser  serviceclaim codescateyorizedbased zip code(rural vs urban) logistic regression
vices onpercentagef totaltreatmenservices
duringtheretentionperiod(low: <25%;
medium:25%-75%;high: >75%)
Cenitietal All formsoftele- Use:numberof remotevisits Age,typeof provider (psychi- Chi-squargestand Good
[42], 2022 mentalhealthser Satishction: 7-pointLik ertscale(from atristor family physicianvs ~ Spearmarcorrela-
vices total dissatisied to total satisfed) for ~ Othermentalhealthcare tion
overall satishctionwith remotecare, ~ Providers),level of connected-
security userfriendliness speecbf ac-  Nesswith lovedonesiving
cessandprovision of care continuityof - With others provinceor terri-
care conveniencemaintenancef thera- 101. high-riskstatusfor
peuticrapport COVID-19, frequeng of inter-
netuse,andnumberf people
living athome
Chakavaetal Video(ortele- Use:differencesn servicedelivery Se, age referralconcern,  Binominallogistic ~ Fair
[43], 2021 phoneoraudio-on- modalityuse(in-persorvisit before healthinsuranceype,raceor regression
ly whentherewere COVID-19 vstelehealthuseduring ethnicity, languagecontrol-
technicalprob- COVID-19) ling for primarycareprovider,
lems) visit controlvariable(as-
signedor familiaror not),and
appointmentype(first orfol-
low-up visit)
Connollyetal Telephonersvideo Use:having hadary videoexperience Sex, age,socioeconomicsta- Binominaland Good
[44], 2021 vsin-personser  (beforeCOVID-19 vsduringCOVID-  tus,raceor ethnicity, rurality, multinomiallogistic
vices 19); having had! 50%o0f visitsviaphone maritalstatus! 50% Depart- regression
vsvideovsin person mentof VeteransAffairsdis-
ability rating,diagnosisand
historyof mentalhealthhospi-
talization
Guinartetal  Telephonersvideo Satishction:overallexperiencegtele-  Age anddurationof care Chi-squardest Fair
[45], 2020 services phoneor video), perceved helpfulness
of remotesessiong;hallengesandadwan-
tages
Haxhihamza Not specifed Satishction: PatientSatishctionQues- Age,genderandplaceof liv- Not specifed Poor
etal [46], tionnaire(18itemswith 7 dimension®f ing
2021 satishctionwith medicalcaremeasured
by the PatientSatisfictionQuestion-
naire-lll: generakatisfiction,technical
guality, interpersonaiannercommuni-
cation financialaspectsiime spentwith
doctor accessibilityandconvenience)
Hutchisonet  Videoservices Use:attendanc@crosssessions Riskstatudor adwersemental Bivariatecorrelation Fair

al[47], 2022

Satishction: TreatmenPerception
Questionnairél0items;generakatishc-
tion andacceptabilityof mentalhealth
services)|nternetEvaluationandUtility
Questionnairgl5 items;easeof use,
corvenienceengagementprivagy, satis-
factionandacceptabilityof aninternet
intervention)

andbehaioral outcomesand
symptomseverity

andt test
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Study year Characteristics
Telementahealth Outcomegusevssatistctionandassess- Determinants Analytic approach  Quality rating
servicetype(tele- ment)
phonevsvideo)
Lewis etal Web-basegblat- Satishction: TelemedicineSatishction  Age,gendereducationBMI, ttestandPearson  Good
[48], 2021 forms,notspeci- Questionnairél5items,5-pointLikert durationof treatmentn days, correlation
fied scale3factorsquality of care similarity pasteatingdisorderhospital-
of remotemeetingdo face-to-ace ization,EatingDisorderExam-
meetingsperceptiorof theinteraction); inationQuestionnaireDepres-
perspectietowardthetransitiontoweb- sion,Anxiety andStress
basedreatmen(6 self-developedstate- Scales-21Working Alliance
ments,1-5 Likert scale perceptiorof Inventory-S fearof COVID-
care preferencef web-basedreatment 19 scale-19S
to face-to-acetreatmentpromotionof
this modeof therapy toward others)
Lohmilleretal Telephonersvideo Satishction:self-developedquestion-  Age,genderandtypeof con- Chi-squardest, Good
[49], 2021 vsin-personser  nairewith 4 subjectareaspatientcharac- tact ANOVA, andhierar
vices terization(10items),assessmeraf chicalregression
therapeuticontact(12items),therapeu-
tic relationship(11 items),hurdles(5
items),5 additionalfree-text items
Lynchetal Videoservices Use:noshaw or cancellatiorfrequeny  Age,genderraceor ethnicity  Model building ap-  Fair
[50], 2021 primarydiagnosisandtime  proachusinggeneral-
period izedlinearmodeling
with aPoissorlog
link (multilevel ap-
proachbecausef
nesteddatastructure
wasused)
Meiningeret  Videoservices Satishction:self-developedquestion-  CoronaChild StressScale,  Pearsorcorrelation Good
al[51], 2022 naire,11items:stableinternetconnec- psychosociafunctioning
tion, overallsatishction,intentiontouse (Children€Global Assess-
teletherap afterpandemic=measatis- mentScale,Child Behavior
factionscorechangesn treatmensatis- Checklist[6-18 R] andYouth
factionandchangesn thetherapeutic  SelfReport[11-18R]),
relationship=measatishctionchange Checklistfor ScreeningBe-
score havioral andEmotionalProb-
lems,andnumberof telether
apy sessions
Michaelsetal Telephonessvideo Satishction:preferredelehealtmethod, Sex, gendefrace,and Chi-squardest, Fair
[52], 2022 vsin-personser  overallexperiencegtelephoneor video), teletherap format Mann-Whitne U
vices futuretelehealthuse,perceved helpful- test,andKruskal-
nessof remotesessions Wallis test
Miu etal[53], Videoortelephone Use:corversionrateto teletherag for  Age, s, ethnicity, previous Chi-squardgestand Good
2021 vsin-persomser g2 patientsvs non-SMipatients, engagementandSMIvsnon-  t test
vices numberof teletherap sessionbetween SMI groups
SMI andnon-SMIgroup,differencesn
new patientsstartingtherapy via tele-
healthbetweerSMI andnon-SMIigroups
Morganetal Videoandtele- Use:corversionto teletherap (atten-  Age,gendesrace,ethnicity,  ttest,logisticregres- Good
[54], 2021 phoneservices danceof atleastl teletherap sessiorvs relationshipstatusincome,  sion,andmultiple
optingout), engagementn teletherag  educationnumberof sessions linearregression
(numberof teletherap sessions) beforeteletheray, andcase
constellation(individual vs
relationaltheray)
Nesseetal Videoservices Satishction:ClientSatishctionQuestion- Gender t test Poor
[55], 2023 naire-8(8 itemsmeasureespondentsO
perceptiorof treatmenguality)
Severeetal Videoandtele- Use:visit type Age, s&, race healthinsur  Multiple logisticre- Fair
[56], 2020 phoneservices ancetype,andnumberof pre- gression

viousclinic visits
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Study year Characteristics
Telementahealth Outcomegusevssatistctionandassess- Determinants Analytic approach  Quality rating
servicetype(tele- ment)
phonevsvideo)
Sizeretal Videoandtele- Use:numberof visits Age,gendereducatior(num- Negative binomial ~ Good
[57], 2022 phoneservices berof schoolyears)racere- regression
ferral sourcemonthlyin-
come,dischage,chronic
condition,numberof diag-
nosesprimarydiagnosigype
TerHeideet  Videoservices Use:1item: how did you stayin touch  Age, genderlevel of educa- Pearsorproduct- Good
al[5§], 2021 with yourtherapisturingthepast2 mo? tion, refugeestatus Brief momentcorrelation,
(Multiple answersouldbegiven:face- Symptominventory Cantril  \ANCOVAP, AN-
to-face,via videoconferencingyiatele- Ladder(life satishction), COVA® chi-square
phone throughemailor chat,notatall) COVID-19 stresdevel ! qua
test,binarylogistic
Satishction:oneitem: how satisfed regressionandt test
wereyouwith thisform of contactyated (2-tailed)
onascalefrom 0 (notatall satisfed) to
10 (assatisfed ascanbe)?
Tobinetal Telephonersvideo Use:visit type Age, s&, race,andhealthin- Logisticregression Good
[59], 2023 VS in-personser suranceype
vices
Vakil etal Videoortelephone Use:visit type Age, s&, distanceto crisis Binary logisticre-  Good
[60], 2022 vsin-personser responseenterhousehold  gression

vices

income prior visit to thecen-
terwithin 1 year suicidalbe-
havior, diagnosisyisit charac-
teristics(day of theweek,
time of day, andperiodof
pandemic)

8SMI: seriousmentalillness.
BMANCOVA: multivariateanalysisof covariance.
CANCOVA: analysisof covariance.

Patient use was examined in 10 studies
[41,4344,50,53,54,56,57,59,60], patientsatishctionin 7 studies
[45,46,48,49,51,52,55], andbothoutcomesvereobsenedin 3
studieq42,47,58). Patientusewasmostlydefinedashaving at
least 1 telemental health visit during the pandemic
[43,44,5354,56,58-60]. However, othershave alsoconsidered
the numberof telementalhealthvisits [42,5354,57] andthe
percentagef telementahealthservicesn overallmentalhealth
serviceuseduringthe pandemid41,44] or attendanc@47,50].
For patientsatishction,6 studiesusedself-developedtemsand
scaled42,45,49,51,52,58], whereas! studiesusedestablished
instrumentgie, TelemedicineSatishctionQuestionnairg61],
Client Satishction Questionnaire[62], Patient Satishction
Questionnairg63], TreatmentPerceptiomQuestionnaird¢64],
and Internet Evaluation and Utility Questionnaire[65])
[46-48,55]. The satisactionquestionnairemainly focusedon
theoverall satishctionwith theservicesNeverthelessspecifc
satishction areassuch as satisaction with the therapeutic
relationshipandinteraction,quality of care,technicalaspects,
or utility werealsoaddressed.

Most  samples included adult populations
[42,44,46,49)50,52,55,57,58]. However, childrenor adolescents

https://mental.jmiorg/2023/1/e46148

were also consideredin other studies[41,45,48,53,54,56].
Moreover, somestudiesexclusively useddatacollectedfrom
childrenandadolescent$43,47,51]. The samplesizesranged
from 28to 1,054,670ndividuals,with 5 studiesincludingless
than 100 individuals, 8 including more than 100 individuals,
and7 includingmorethan1000individuals.Theproportionof
femaleparticipantsangedrom 15.8%(Departmendf Veterans
Affairs[44]) to 90.5%(patientswith aneatingdisorder[48]).
The meanpercentageof female participantsin the included
studieswasapproximately65%.

Althoughnoneof theincludedstudiesusedatheoreticaimodel
asa backgroundor their analysis the following sectionsare
basedbnthe UTAUT dimensiongo allow for sometheoretical
contet. This mayguidefutureresearctin this area.

Patient Use

Owerview

Key findingsfor the determinant®f patientuseof telemental
healthservicesaresummarizedn Table6 (if reportedadjusted
resultsarepresented).
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Table 6. Key findingsof theincludedstudiesfor determinantdof patientuse.

Neumanretal

Study  Sociodemographifactors Healthfactors(eg, diagnosis, Servicefactors(eg, video Experiencgwith Facilitatingconditions
year (eg, s&, agerace,educa- symptomsandsymptom or telephoneandduration mentalhealthser (eg, electronicdevices,
tion, andarealivedin) severity) of treatment) vices) internetconnectionand
insurance)
Ainslie ¥ Femalesex wasnega- ¥  Exceptfor bipolardisor g d N N
etal tively associateavith der(OR0.93,95%Cl
[41], goingfrom low to ei- 0.84-1.02) patientswith
2022 thermoderateor high diagnose®therthan
telemedicineuse(ORb schizophrenidrefer
0.87,95%Cl 0.86- ence)werenegatively
0.92). associatewith progress-
¥y  Comparedvith pa- ing from low t_o either
tientsaged! 55y, pa- mod_erate)r hlgh use
tientsaged0-12y (OR (majordepressionOR
1.18,95%C| 1.09- 0.73,95%C| 0.68-0.78;
1.27)and13-17y (OR PTSIF, OR0.77,95%
1.16,95%Cl 1.09- Cl 0.72-0.83;andanxi-
1.25)hadgreaterdds; ety or otherdisorders,
patientsaged18-34y OR0.69,95%CI 0.65-
(OR0.74,95%ClI 0.74).
0.70-0.79)and35-54y
(OR0.79,95%ClI
0.74-0.84)hadlower
oddsof progressing
from low to either
moderateor high
telemedicinause.
¥  Livingin anurbanor
ruralareadid notsignif-
icantly changethe
probabilityfor
telemedicinause
(P=.009).
Cenitiet ¥  Therewerenosignifi- K N N N
al[42], cantagedifferences
2022 (! 50vs <50vy) regard-

ing videovstelephone
serviceuse(detailed
resultsjncludingnum-
bers,werenotreport-
ed).
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JMIR MENTAL HEALTH Neumanretal
Study  Sociodemographifactors Healthfactors(eg, diagnosis, Servicefactors(eg, video Experiencgwith Facilitatingconditions
year (eg, s&, agerace,educa- symptomsandsymptom or telephoneandduration mentalhealthser (eg, electronicdevices,

tion, andarealivedin) severity) of treatment) vices) internetconnectionand
insurance)
Chakava ¥ Blackchildrenwere ¥  Childrenwith internaliz- N N ¥ Telementahealth
etal lesslikely to have tele- ing problemsweremore serviceusewasnot
[43], mentalhealthvisits likely to have telemental significantly associ-
2021 thanWhite children healthvisits thanchil- atedwith healthin-
comparedvith in-per drenwith externalizing suranceypecom-
sonvisits (OR 0.35, problemsomparedvith paredwith in-per
95%CI 0.16-0.76, in-personvisits (OR sonvisits (OR 1.68,
P=.008).Hispanic(ref- 2.78,95%Cl 1.19-6.45, 95%CI 0.74-3.82,
erencéVhite:OR0.45, P=.02).Otherprimary P=.22).
95%CI 0.17-1.19, referralconcernsvere
P=.11)or otherraceor notsignificantlyassociat-
ethnicity (reference edwith telementahealth
White: OR 0.57,95% serviceusecompared
C10.21-1.53P=.26) with in-persorvisits
werenot significantly (referenceexternalizing:
associateavith tele- OR1.24,95%Cl 0.57-
mentalhealthservice 2.71,P=.59).
usecomparedvith in-
persorvisits.
¥ Telementahealthser
vice usewasnotsignif-
icantly associateavith
sex (OR0.64,95%Cl
0.33-1.23P=.18),age
(OR1.22,95%ClI
0.62-2.51P=.54),and
languaggOR 0.69,
95%Cl 0.25-1.89,
P=.47)comparedvith
in-persorvisits.
Connol- N N N
ly etal
(44,
2022
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Neumanretal

Study
year

Sociodemographitactors
(eg, s&, age,race,educa-
tion, andarealivedin)

symptomsandsymptom
severity)

of treatment)

Healthfactors(eg, diagnosis, Servicefactors(eg, video Experiencgwith
or telephoneandduration mentalhealthser

vices)

Facilitatingconditions
(eg, electronicdevices,
internetconnectionand
insurance)

Femalesex wasassoci-
atedwith having at
leastl videovisit (OR
1.46,95%Cl 1.44-
1.48,P<.01),having

I 50% of visits via
videovsin-personOR
1.64,95%Cl 1.60-
1.68,P<.01),having

I 50% of visits via
phonevsin-person
(OR1.17,95%ClI
1.15-1.19P<.01),and
having ! 50% of visits
viavideovs phong(OR
1.41,95%Cl 1.38-
1.43,P<.01).
Agewasnegatively as-
sociatedvith having at
leastl videovisit (ORs
rangedirom 0.27to
0.92,P<.01),having

1 50% of visits via
videovsin-person
(ORsrangedrom0.23
t00.91,P<.01),having
1 50% of visits via
phonevsin-person
(ORsrangedrom 0.69
to 1.04,P<.01),and
having ! 50% of visits
viavideovs phones
(ORsrangedrom0.33
t0 0.94,P<.01).
Raceandethnicitywas
associateavith having
atleastl videovisit
(referenceWhite and
non-HispanicBlack
andnon-HispanidOR
0.97,95%Cl 0.96-
0.98,P<.01;0therrace
andnon-Hispani®OR
1.21,95%Cl 1.18-
1.25,P<.01;Hispanic
OR1.16,95%Cl 1.14-
1.18,P<.01),having

I 50% of visits via
videovsin-person
(referenceWhite and
non-HispanicBlack
andnon-HispanidOR
0.86,95%Cl 0.84-
0.88,P<.01;0therrace
andnon-HispanicOR
1.18,95%Cl 1.13-
1.23,P<.01;Hispanic
OR1.09,95%CI 1.06-
1.12,P<.01),having

I 50% of visits via
phonevsin-person
(referenceWhite and
non-HispanicBlack
andnon-HispanicOR

Schizophreniaiagnosis
wasnegatively associat-
edwith having atleastl
videovisit (OR0.69,
95%Cl 0.67-0.71,
P<.01),having ! 50% of
visits via videovsin-
person(OR 0.36,95%
Cl1 0.34-0.37pP<.01),
having ! 50% of visits
via phonevsin-person
(OR0.64,95%Cl 0.62-
0.65,P<.01),andhaving
1 50%o0f visitsvia video
vsphoneg(OR0.56,95%
Cl10.54-0.59pP<.01).
Depressiordiagnosis
wasassociateavith hav-
ing atleastl videovisit
(OR1.06,95%CI 1.05-
1.07,P<.01),having

1 50%o0f visitsvia video
vsin-person(OR 1.10,
95%Cl 1.08-1.12,
P<.01),andhaving

! 50%o0f visitsviaphone
vsin-person(OR 1.10,
95%Cl 1.09-1.12,
P<.01).It wasnotsignif-
icantly associateavith
having ! 50% of visits
via videovs phone(OR
1.00,95%Cl 0.99-1.02,
P>.05).

Anxiety disorderdiagno-
siswasassociatedvith
having atleastl video
visit (OR 1.03,95%ClI
1.02-1.04P<.01), hav-
ing ! 50%of visits via
videovsin-person(OR
1.03,95%Cl 1.02-1.05,
P<.01),andhaving

! 50%o0f visitsviaphone
vsin-person(OR 1.04,
95%Cl 1.03-1.06,
P<.01).It wasnotsignif-
icantly associateavith
having ! 50% of visits
via videovs phone(OR
1.00,95%Cl 0.98-1.01,
P>.05).
Bipolardisorderdiagno-
siswasnegatively associ-
atedwith having ! 50%
of visits via videovsin-
person(OR 0.89,95%
C10.86-0.91P<.01)and
having ! 50% of visits
via videovs phone(OR
0.89,95%Cl 0.86-0.91,
P<.01).It wasnotsignif-
icantly associateavith
having atleastl video
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Neumanretal

Study
year

Sociodemographitactors
(eg, s&, age,race,educa-
tion, andarealivedin)

Healthfactors(eg, diagnosis, Servicefactors(eg, video Experiencgwith

symptomsandsymptom
severity)

Facilitatingconditions
(eg, electronicdevices,
internetconnectionand
insurance)

or telephoneandduration mentalhealthser
of treatment) vices)

0.88,95%Cl 0.87-
0.89,P<.01;0therrace
andnon-HispanicOR
0.93,95%CI 0.90-
0.96,P<.01; Hispanic,
OR0.95,95%Cl 0.93-
0.97,P<.01),andhav-
ing ! 50%of visits via
videovs phone(refer
enceWhite andnon-
Hispanic:Black and
non-HispanicOR
0.97,95%Cl 0.96-
0.99,P<.01;0therrace
andnon-HispanicOR
1.27,95%Cl 1.23-
1.31,P<.01; Hispanic,
OR1.15,95%Cl 1.13-
1.18,P<.01).

A low socioeconomic
statugmostdisadwan-
tagedercile)wasnega-
tively associateavith
having atleastl video
visit (OR0.68,95%Cl
0.67-0.69P<.01),hav-
ing ! 50%of visits via
videovsin-personOR
0.62,95%Cl 0.60-
0.63,P<.01),having

1 50% of visits via
phonevsin-person
(OR0.96,95%ClI
0.94-0.97P<.01),and
having ! 50% of visits
viavideovs phong(OR
0.64,95%Cl 0.63-
0.65,P<.01).

¥

visit (OR 1.00,95%ClI
0.98-1.02P>.05)and
having ! 50% of visits
via phonevsin-person
(OR1.00,95%CI 0.98-
1.02,P>.05).
PTSDdiagnosisvasas-
sociatedwith having

1 50%o0f visits via video
vsin-person(OR 1.11,
95%Cl 1.09-1.13,
P<.01),having ! 50% of
visits via phonevsin-
person(OR 1.16,95%
Cl11.15-1.18pP<.01),
andnegatively with hav-
ing ! 50%of visits via
videovs phone(OR
0.96,95%Cl 0.94-0.97,
P<.01).It wasnotsignif-
icantly associateavith
having atleastl video
visit (OR 1.01,95%ClI
0.98-1.01P>.05).
Substanceisedisorder
diagnosisvasnegatively
associateavith having

1 50%o0f visitsvia video
vsin-person(OR0.75,
95%CI 0.73-0.76,
P<.01),having ! 50% of
visits via phonevsin-
person(OR 0.87,95%
Cl10.86-0.89P<.01),
andhaving ! 50%of vis-
its via videovs phone
(OR0.86,95%CI 0.84-
0.87,P<.01).It wasnot
significantly associated
with having atleastl
videovisit (OR 1.00,
95%Cl 0.98-1.01,
P>.05).
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Neumanretal

Study  Sociodemographifactors Healthfactors(eg, diagnosis, Servicefactors(eg, video Experiencgwith Facilitatingconditions

year (eg, s&, agerace,educa- symptomsandsymptom or telephoneandduration mentalhealthser (eg, electronicdevices,
tion, andarealivedin) severity) internetconnectionand
insurance)
¥ Ruralitywaspartlyas- ¥ Pastmentahealthhospi-
sociatedvith having at talizationwasassociated
leastl videovisit (ref- with having atleastone
erencaurban:rural OR videovisit (OR 1.09,
1.14,95%Cl 1.12- 95%Cl 1.07-1.12,
1.16,P<.01;highly ru- P<.01)andnegatively
ral OR 1.22,95%Cl associateavith having
1.14-1.31P<.01),hav- 1 50%of visitsvia video
ing ! 50%of visits via vsin-person(OR 0.56,
videovsin-person 95%ClI 0.54-0.58,
(referenceurban:rural, P<.01),having ! 50% of
OR1.00,95%CI 0.98- visits via phonevsin-
1.02,P>.05;highly ru- person(OR 0.62,95%
ral, OR 1.24,95%ClI Cl10.61-0.64P<.01)and
1.13-1.36P<.01),hav- having ! 50% of visits
ing ! 50%of visitsvia via videovs phone(OR
phonevsin-person 0.88,95%Cl 0.86-0.91,
(referencaurban:rural, P<.01).A disability rat-
OR1.14,95%Cl 1.12- ing of ! 50%wasassoci-
1.16,P<.01;highly ru- atedwith having atleast
ral, OR1.22,95%ClI 1 videovisit (OR 1.05,
1.14-1.31P<.01),and 95%Cl 1.03-1.06,
having ! 50% of visits P<.01),having ! 50% of
via videovs phone visits via videovsin-
(referenceurban:rural, person(OR 1.07,95%
ORO0.88,95%Cl 0.86- CI 1.05-1.10P<.01),
0.89,P<.01;highly ru- having ! 50% of visits
ral, OR1.01,95%ClI via phonevsin-person
0.94-1.09P>.05). (OR1.02,95%CI 1.00-
¥ Notbeingmarriedand 1.04,P<.01),andhaving
beingdivorced separat- 1 50%o0f visits via video
ed,or widowedcom- vsphoneg(OR1.05,95%
paredwith beingmar CI 1.03-1.07pP<.01).
ried wasnegatively as-
sociatedvith having at
leastl videovisit (ORs
rangedirom 0.92to
0.93,P<.01),having
1 50% of visits via
videovsin-person
(ORsrangedrom0.82
t00.83,P<.01),having
1 50% of visits via
phonevsin-person
(ORsrangedrom0.91
t0 0.93,P<.01),and
having ! 50% of visits
viavideovs phones
(ORsrangedrom 0.89
t0 0.90,P<.01).
Hutchi- N N
sonetal
(47,
2022
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Study  Sociodemographifactors Healthfactors(eg, diagnosis, Servicefactors(eg, video Experiencgwith Facilitatingconditions
year (eg, s&, agerace,educa- symptomsandsymptom or telephoneandduration mentalhealthser (eg, electronicdevices,
tion, andarealivedin) severity) of treatment) vices) internetconnectionand
insurance)
¥ Increasedaselinede-
pressiorsymptomology
(r='0.34,P<.05)and
baselineanxietysympto-
mology(r=! 0.32,P<.05)
wereassociatedvith
lower internetinterven-
tionuse Baselinesomat-
ic symptomswverenot
significantly correlated
with internetinterven-
tion use(r=! 0.26,
P>.05).
¥ Nosignificantdiffer-
encesn attendancer
retentiorratewerefound
for themoderate-riskand
high-riskgroup(t=1.22,
P=.23;t=0.20,P=.84).
Lynch Nosignificantassocia- ¥  Having hadatleastl N Themeanno N
etal tionswith numberof psychoticepisodevas shaw or cancel-
[50], missedor cancelled associateavith fewer lation ratewas
2021 sessiongor age,gen- missedor cancelledses- 37%lessdur-
der, andraceor ethnici- sions(B=! 0.49,P<.05). ingtime 3 (post
ty werefound(detailed 2,week13-18)
resultsjncludingnum- comparedvith
bers,werenotreport- noshaw or
ed). cancellations
while sessions
wereheldin
person
(B=!0.47,
P<.05).
Miu et Olderagewassignifi- ¥  SMI statuglid notsignif- N Patients@revi- KN
al[53], cantlyassociateavith icantly predictcorver- ousengge-
2021 asmalledik elihoodfor sionto telehealth mentwasnot
corversionto telethera- (B=0.095,P=.63,0R significantly
py (B=! 0.010,P=.01, 1.10,95%CI 0.75-1.62). associateavith
OR0.99,95%CI10.98- ¥ Theproportionof new corversionto

0.99).The SMI® status
" ageinteractionwas
nonsignifcant
(B=0.021,P=.13,0R
1.02),meaninghatthe
corversionfor SMI
andnon-SMIlgroups
did notdependcbnage.
Nonsignifcantpredic-
torsfor corversionto
teletherag weresex
(B=0.229,P=.13,0R
1.26,95%Cl 0.94-
1.69)andethnicity
(referencenon-Hispan-
ic or Latino: Hispanic
or Latino, B=! 0.170,
P=.44,0R 0.84,95%
Cl 0.55-1.30pther
B=0.150,P=.56,0R
1.16,95%Cl 0.70-
1.93).

patientsstartingtelether
apy did notsignificantly
differ by SMI status

(1 21=1.2,P=.27).Pa-
tientswith SMI hadsig-
nificantly highernum-
bersof telehealthvisits
comparedvith thenon-
SMI group(SMI: mean
1.47,SD2.01;non-SMI:
meanl.04,SD 1.42;
t251,154+ 3.027,
P=.003).

teletherag
(B=0.003,
P=.41,0R
1.00,95%Cl
0.99-1.01)The
SMI status'
previousen-
gagemeninter
actionwasnon-
significant
(B=0.007,
P=.43,0R
1.00),meaning
thatcorversion
for SMI and
non-SMi
groupsdid not
dependon pa-
tients@revious
engagement.
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Neumanretal

Study  Sociodemographifactors Healthfactors(eg, diagnosis, Servicefactors(eg, video Experiencgwith Facilitatingconditions
year (eg, s&, agerace,educa- symptomsandsymptom or telephoneandduration mentalhealthser (eg, electronicdevices,
tion, andarealivedin) severity) of treatment) vices) internetconnectionand
insurance)
Morgan ¥ Corversiontotelether N ¥ Clientsinindividual ¥ Thenumberof N
etal apy wassignificantly therapy (individualvs sessionattend-
[54], associatedith Hispan- relationalcaseconstel- edbeforethe
2021 ic ethnicity (" 21=6.7, lations)weremore corversionto
P=.01,alsoin logistic likely to corvertto teletherap was
regressiormodel: teletherap (" 21=4.2, notsignificant-
B=2.425,P<.05,0R P=.04),alsoin logis- ly associated
11.30). tic regressiormodel with theconver-
¥ Theassociatiorbe- (B=! 1.38,P<.05,0R siontotelether
tweencorversionto 0.25). apy (B=0.01,
teletheray andthefol- ¥ Engagemenin P>.05,0R
lowing demographic teletherag wasasso- 1.01)anden-
characteristicaeverenot ciatedwith individual gagementn
significant:age therayy (B=! 2.34, teletherag
(t1654 1.474,P=.74), P<.001,! =! .289). (B=0.02,
gender(" 21=2.1, P<.05,
P=.15),beingaperson 1=.179).
of color (" 21=3.2,
P=.07),poverty
(*21=3.0,P=.09),low
educationahttainment
(*21=0.1,P=.80),and
householgoverty sta-
tus("21=1.2,P=.27).
¥ Engagementin
teletherag wasnot
significantlyassociated
with ethnicity(B=1.15,
I =.125,P>.05).
Severe ¥  Patientagewasassoci- N N ¥ Thenumberof ¥ Healthinsurance
etal atedwith theinitial previousclinic typewasnotsignifi-
[56], choicein visit type visits wasnot cantlyassociated
2020 (P<.001).Patientsaged significantly with theinitial
#44y weremorelikely associateavith choicein visit type
thanpatientsaged<44 theinitial (delineatingnew
y to chooseelephone choicein visit andpreisting pa-
visits (RRR'=1.2:95% type(delineat- tients;P=.08).
Cl 1.06-1.35)Sex ing new and
(P=.99)andrace preeisting pa-
(P=.06)werenotsignif- tients; P=.63).
icantly associateaith
theinitial choicein
visit type (delineating
new andpreeisting
patients).
Sizeret ¥ Dischagefromclinic N N
al[57], wasnegatively associ-
2022 atedwith thenumber

of telehealthvisits
(IRR=0.55,P<.01).

¥ Nosignificantassoci-
ationswerefoundfor
referralsource(self
vs externalsource)
andthe numberof
telehealthvisits
(IRR=1.00,P>.10).
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Study  Sociodemographifactors Healthfactors(eg, diagnosis, Servicefactors(eg, video Experiencgwith Facilitatingconditions
year (eg, s&, agerace,educa- symptomsandsymptom or telephoneandduration mentalhealthser (eg, electronicdevices,
tion, andarealivedin) severity) of treatment) vices) internetconnectionand
insurance)
¥ Femalesexwasassoci- ¥  Thenumberof telehealth
atedwith anincreased visits amongpatients
numberof telehealth with schizophreniapec-
visits (referencemale: trumandotherpsychotic
IRR9=1.11,P<.05). disordersiecreasetly
Agewasnegatively as- 15%comparedvith pa-
sociatedwith thenum- tientswith depressie
berof telehealthvisits disordergIRR=0.85,
(reference>6@ears: P<.01).No significant
18-30y IRR=1.16, resultswerefoundfor
P<.10;31-45y otherprimarydiagnosis
IRR=1.22,P<.01: 46- types(IRR rangedfrom
60y IRR=1.22,P<.01). 0.903to 0.959,P.>.10).
Thenumberof school Thenumberof diag-
yearswaspositively nosedmentalillnesses
associateavith the waspositively associated
numberof telehealth with the numberof tele-
visits (IRR=1.01, healthvisits (IRR=1.07,
P<.05). P<.01).
No significantassocia- Thepresencef other
tionswerefoundfor chronichealthconditions
race(IRR rangedrom waspositively associated
0.74t0 0.99,P>.10) with the numberof tele-
andmonthlyincome healthvisits (IRR=1.10,
(IRR=1.03,P>.10). P<.05).
TerHei- Refugeestatuswas Generapsychopatholo- N N N
deetal negatively associated gy wasnegatively associ-
[58], with VCTM use atedwith VCT use
2021 (B=1.35,P<.01,0R (B=! 0.58,P<.01,0R
3.86,95%Cl 1.80- 0.56,95%CI 0.39-0.56).
8.28).
Tobinet Older(OR 1.04, N N ¥  Patientswith Medi-
al[59], P<.001)andBlack pa- care(OR 3.46,
2023 tientscomparedvith P<.001)andMedi-
White patients(OR caid(OR 3.43,
3.85,P<.05)weremore P<.001)healthinsur
likely to completeau- ancecomparedvith
dio-only visits com- privatepayerswere

paredwith videovisits
whenonly telehealth
visits wereoffered
(n=359).Gendemwas
notsignificantlyassoci-

morelikely to com-
pleteaudio-only
visitsthanvideo
visits whenonly
telehealthvisits

atedwith telehealth wereoffered
visit type duringthat (n=359).
period(OR 1.04, ¥ Healthinsurance
P=.90). typewasnotsignifi-
No significantassocia- cantlyassociated
tionswith demographic with useof tele-
predictorswverefound healthvisits when
(age,genderandrace; in-persomandtele-
ORsrangedrom 0.49 healthvisits were
to 1.60,P valueranged offered(n=222;ref-
from .07to .25)when erenceprivatepay-
in-persorandtele- er: Medicare OR
healthvisits wereof- 2.01,P=.10; Medi-
fered(n=222). caid,OR 1.07,
P=.83).
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Neumanretal

Study  Sociodemographifactors Healthfactors(eg, diagnosis, Servicefactors(eg, video Experiencgwith Facilitatingconditions
year (eg, s&, agerace,educa- symptomsandsymptom or telephoneandduration mentalhealthser (eg, electronicdevices,
tion, andarealivedin) severity) of treatment) vices) internetconnectionand
insurance)
Vakilet ¥ Malesexwasnegative- ¥ Absenceof suicidalbe- ¥  Eachpandemigeri- ¥  Patientswith a
al[60], ly associateavith tele- havior (referencenone: odafterthefirstlock- prior visit in
2022 healthvisit use(refer ideation,OR0.74,95% down (reference thelastyear

encefemale:male,OR
0.76,95%ClI 0.64-
0.91,P=.002;0ther
OR0.43,95%Cl10.13-
1.45,P=.18).

¥ Olderagewaspositive-
ly associateavith tele-

Cl1 0.61-0.90P=.003;
planning,OR 0.55,95%
Cl10.38-0.79P=.001;
self-harmor attemptOR
0.62,95%Cl 0.48-0.81,
P<.001),substanceise
(referencenone:OR

healthvisit use(OR 0.60,95%Cl 0.50-0.72,
1.01,95%CI 1.00- P<.001),psychotic
1.01,P=.03). symptomgreferenceb-

¥  Patientswith income

Q2 weremorelikely
to usetelehealthvisits
comparedvith the
lowestincomegroup
Q1 (referenceQl: Q2,
OR1.32,95%CI 1.01-
1.74,P=.046).0ther

sent:OR0.41,95%Cl
0.30-0.56P<.001)and
cognitive impairment
(referenceabsentOR
0.53,95%Cl 0.34-0.84,
P=.007)wereassociated
with telehealthvisit use
¥ Presencef personality

Qsdid notsignificantly problemgOR1.13,95%
differ from the lowest C10.92-1.40P=.26),
incomegroupQ1 con- depressie or anxiety
cerningtelehealthvisit problemgOR1.26,95%
use(ORsrangedfrom C10.98-1.63P=.07),

bipolarspectrundisor
ders(OR0.94,95%ClI
0.65-1.34P=.30),and
othermentalillnesses
(OR0.82,95%CI 0.57-
1.19,P=.30)werenot
significantly associated
with telehealthvisit use.

0.94t0 1.29,P values
rangedirom .10to
.69).

¥ Thedistancebetween
theindividual®resi-
denceandtheclinic
waspositively associat-
edwith telehealthvisit
use(OR 1.04,95%ClI
1.02-1.07P=.001).

lockdown 1:in-be- werelesslikely

tweenperiod,OR to usetele-
0.37,95%Cl 0.23- healthvisits
0.49,P<.001;lock- (OR0.75,95%
down 2,0R0.39, C10.61-0.91,
95%Cl 0.30-0.52, P=.004).

P<.001;afterlock-
down 2, 0R0.35,
95%CI 0.26-0.49,
P<.001),overnight
visits (referenceday-
time visits: OR 0.48,
95%CI 0.34-0.67,
P<.001),andweek-
enduvisits (reference
weekdayvisits: OR
0.75,95%CI 0.61-
0.91,P=.004)were
negatively associated
with telehealthvisit
use.

3psychosociahfluence effort, andperformancexpectang werenotincludedascatagoriesin thistablebecaus@oneof theincludedstudiesobsered

therelationshipof thesedeterminantsvith patientuse.
POR: oddsratio.
°PTSD:posttraumatistresslisorder

INo informationpresenin the studyregardingthis category of determinants.

€SMI: seriousmentalillness.

RRR: relative risk reduction.

9IRR: incidencerateratio.

PVCT: clinical videoconferencing.

iQ: incomequintile (Q1: lowestandQ5: highest).

Sociodemographi¢-actors

In total, 11 studiesexaminedtherelationshipbetweersex and

patientuseof telementahealthservices Approximatelyhalf

of thesestudies(n=6) did not find significant sex differences
in use[43505354,56,59]. Nevertheless4 studiesreported
higheruseratesn femaleparticipant§44,57,58,60]. In contrast,
1 studyreportedower oddsfor femaleparticipantgo go from

low userates(beforethe pandemic)Yo moderateor high use
ratesduringthe pandemid41].

https://mental.jmiorg/2023/1/e46148

A total of 13 studiesexaminedtherelationshipetweerageand
patientuseof telementahealthservices Nearly half of these
studies(n=6) found a nonsignifcant associatiorof age with

patientuse[42,43,50,54,58,59]. In contrast,1 studyfoundthat
older age was positively associatedwith telementalhealth
serviceuse[60] and 3 studiesfound that older patientswere
morelik ely to useaudio-onlyformats(eg, telephoneservices)
comparedvith videoformats[44,56,59]. Nevertheless3 studies
obsened a negative associatiorof agewith telementahealth
service use [44,5357]. Ainslie et al [41] reported mixed
findings.In their sample participantsagedO to 17 yearswere
morelikely thanthoseaged 55yearsto gofrom having <25%
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of mentalhealthservicesn aremoteformat(low use)to having
25% to 75% (moderateuse) or >75% (high use) of use.
However, participantsagedl8to 54 yearswerelesslikely than
thoseaged! 55 yearsto go from low to moderateor high use.

In total, 8 studiesexaminedthe relationshipbetweenraceor
ethnicityandpatientuseof telementahealthservicesOf these,
5 studieddid notfind asignificantassociatio50,53,56,57,59].

However, Tobinetal [59] reportedthatBlack individualswere
morelikely to useaudio-onlyserviceswhich wasalsofound
in thestudyby Connollyetal [44]. In addition,2 studiesfound
that Black patientswere lesslikely to usetelementalhealth
servicesand usedthemlessfrequentlycomparedwith White
patientd43,44]. Connollyetal [44] foundthatotherthanBlack
racesand Hispanic ethnicity comparedwith the White race,
non-Hispanicrace or ethnicity is positively associatedwith

telementalhealthserviceuseand frequeng of video service
use(but negatively associateavith frequeny of phoneservice
use).Although being a personof color was a nonsignifcant
determinantfor the corversionto teletheray, a relationship
betweenHispanicethnicity and the corversionwas found in

the sampleof Morgan et al [54]. However, when examining
engagementwith teletheray, no significant associatiorwith

ethnicitywasobsenedin their sample.

A total of 3 studiesexaminedthe relationshipof arealivedin
andpatientuseof telementahealthservicesFindingssuggested
a positive associationwith rurality: 1 study found that
individualsfrom (highly) rural areaswere morelikely to use
telementahealthserviceg44] and1 studystatedhattelehealth
userdivedfurtheraway from theclinic [60]; however, 1 study
foundno significantassociatiorj41].

Other sociodemographiaeterminantsof patient use were
consideredin very few studies.A low socioeconomicand
financial statuswas associatedvith lower usein 2 studies
[44,60] but failed to significantly predict telementalhealth
serviceusein 2 otherstudieq54,57]. Yearsof schoolingwere
positively associateavith thenumberof visitsin thesampleby

Sizer et al [57]; however, Morgan et al [54] did not find a
significant associationbetweeneducationalattainmentand
optingoutof teletherap afterclinical corversionfrom in-person
therajy to teletherag. In addition,beingmarriedwaspositively

associatedvith telementahealthserviceuseandusefrequeny

in 1 study[44)]. Languagevasnotsignificantly associateavith

use, and refugeestatuswas associatedwith lower odds of

telementahealthusein singlestudieqd43,58].

Health Factors

A total of 9 studiessxaminedtherelationshipof psychological
symptomseverity or diagnosisand patientuse of telemental
health services. Most of these studies (n=5) found that
individuals with higher symptomseverity (eg, patientswith
schizophreniahadlower userates[44,47,57,58,60]. However,
the numberof diagnosesgepressionanxietyor posttraumatic
stresgdisorderdiagnosispastpsychoticepisodesandserious
mentalillness statuswere eachassociatedvith a higheruse
frequeny or fewer missed sessionsin single studies
[44,50,5357]. Similarly, Ainslie et al [41] reported that
individualswith schizophreniaveremorelik ely to gofrom low
to moderateor high usethanindividualswith otherdiagnoses.

https://mental.jmiorg/2023/1/e46148

Neumanretal

Neverthelesstherisk statusfor adversementalandbehaioral
outcomesandseriougmentalillnessstatusverenotsignificantly
associateavith useanduvisit intensityin singlestudieq47,53].
In addition, Chakava et al [43] found that children with
internalizingproblemswere morelikely to have a telemental
healthvisit thanchildrenwith externalizingproblems.

Furthermore the presenceof chronic health conditionswas
associateavith a highernumberof visitsin thesamplestudied
by Sizeretal [57]. A disability ratingof ! 50%in US veterans
waspositively associatedvith telementahealthserviceuseand
frequeng of usein 1 study[44].

ServiceFactors

A total of 3 studiesexaminedtherelationshipbetweerservice
factorsandpatientuseof telementahealthservicesMorganet
al [54] foundthatpatientsundegoingindividual therajy were
morelikely to corvert to telementalhealthservices Referral
sourcg(selfvsexternalsourcesyvasnotsignificantly associated
with userates[57]. Regarding servicetimes, Vakil et al [60]
statedthattelehealthvisits weresignificantly lesslik ely during
eachpandemicperiod after the first lockdawn, for nighttime
visits (comparedwith daytime visits) and weelend visits
(comparedvith weekdayvisits).

Experience

A total of 5 studies examined the relationship between
experiencewith telementahealthservicesand patientuse of

telementahealthservicesPreviousengagemenin mentakhealth
servicesvasfoundto be negatively associatedvith telehealth
visit usein the samplestudiedby Vakil etal [60] but failedto

predictusein 2 otherstudieqg53,56]. Althoughthe numberof

sessionsattendedbefore teletherag was not significantly
associatedvith corversionto teletherag in the analysisby

Morgan et al [54], it was found to significantly predict the
numberof telementalhealthvisits in this sample.Moreover,

Lynch et al [50] reportedthatlongerdurationof participation
in telementahealthservicesvasassociateavith fewer missed
sessions.

Facilitating Conditions

A total of 3 studies examined the relationship between
facilitating conditions and patient use of telementalhealth

servicesHealthinsurancaypewasnotsignificantlyassociated
with patientusein thesestudied43,56,59]. NeverthelessTobin

et al [59) reported that Medicare- or Medicaid-insured
individuals usedaudio-only formats more often than private

payers.

Psydosociallnfluence, Effort and Performance
Expectancy

Noneof theincludedstudiesexaminedherelationshietween
psychosaocialfactors, effort or performanceexpectang and
patientuseof telementahealthservices.

Patient Satisfaction

Owerview

Key findingsfor the determinantof patientsatishctionwith
telemental health servicesare summarizedin Table 7 (if
reported adjusted-esultsarepresented).
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Table 7. Key findingsof theincludedstudiesfor determinant3of patientsatistction.

Neumanretal

Study Sociodemographifac- Healthfactors(eg, diag- Servicefactors(eg, Experiencgwith Psychosociainflu-  Facilitatingcon-
year tors(eg, se, age,race,  nosis,symptomsand videoor telephone  mentalhealthser ence(whatdofami- ditions(eg,
educationandarealived symptomsererity) anddurationof treat- vices) liesandpeersthink  electronicde-
in) ment) aboutprogramor vices,internet
psychosociaim- connectionand
pact) insurance)
Cenitiet ¥  Satishctionwasnot Satishctionwasnot ¥  Videoservices g d ¥ Levelofcon- ¥ Satishc-
al[42], significantlyassoci- significantlyassoci- (comparedvith nectednessith tion was
2022 atedwith age(! 50 atedwith high-risk telephoneyere lovedoneswas notsignifi-
y vs<50y) and statusfor COVID- associateavith positively corre- cantlyasso-
numberof people 19 (detailedresults, greatersatishc- latedwith over ciatedwith
living in thehouse- includingnumbers, tion (UserMDP all remotecare frequeng
holld (_detlalclje_:dre- werenot reported). "21=6.1,P=.01: ?atlii;(;tlon of |n(fjernet
sults,including r=.197, use(de-
numberswerenot uzslefgg;; 01) P=.007)and tailedre-
reported). Beviivea satishction sults,in-
¥  Living with others ¥ N_;)fSlgnlﬁcant with therapeu- cluding
wassignificantly g'veirsl;'g:?)e' tic rapport numbers,
associatedith satis- . (r=.155, werenot
faction(" 21=5.8, groups(psychia- P=.03). reported).
P=.02). trlsts_o_r family
¥ Satishctionwas physiciansvs
greatelin users othermental
from Ontariocom- heal_thcare_
paredwith those prandliers)!n
from otherCanadi- g\éir\?ve?:;f‘;%
anprovinces .
(" 21=3.9,P=.047). .(detall_edresults,
includingnum-
berswerenotre-
ported).
Guinartet ¥  Significantagedif- N ¥ Patientsun- N N
al[45], ferencedor tele- dercarefor
2020 phoneservicesvere <lyen-
found(" 224=46.3, dorsedniss-
P=.004).A lower ing theclin-
proportionof pa- ic andfeel-
tientsaged55-64y ing connect-
describedheirexpe- edtoit less
rienceasexcellent frequently
comparedvith oth- thanother
eragegroups groups
("24=12.8,P=.01). ¢ 26=21.5’
A higherproportion P=.002).
of patientsaged45-
54y ratectheirexpe-
rienceaspoorcom-
paredwith otherage
groups(" 24=10.5,
P=.03).
Haxhi- ¥ Satishctionwasnot N N N N
hamzaet significantlyassoci-
al[46], atedwith gender
2021 age,andplaceof

living (detailedre-
sults,including
numberswerenot
reported).
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Neumanretal

Study Sociodemographitac- Healthfactors(eg, diag- Servicefactors(eg, Experiencgwith Psychosociainflu-  Facilitatingcon-
year tors(eg, s&, age,race, nosis,symptomsand videoor telephone  mentalhealthser ence(whatdofami- ditions(eg,
educationandaredived symptomseverity) anddurationof treat- vices) liesandpeersthink electronicde-
in) ment) aboutprogramor vices,internet
psychosociaim- connectionand
pact) insurance)
Hutchi- N Noneof thebaseline N N N N
sonetal psychological
[47], symptomsverecor
2022 relatedwith treat-
mentsatistction(r
valuesrangedbe-
tween! 0.13and
0.01,P>.05).
Adolescentsn the
moderate-risigroup
reportedsignificant-
ly highersatistc-
tion with theinter-
ventionthanthose
in the high-risk
group(t=2.03,
P<.05,Cohen
d=0.60).
Lewiset ¥ Nosignificantcorre- N ¥ Treatment ¥ Thefearof N
al[49], lationswith the durationcor COVID-19
2021 views towardthe relatedwith scale-19Score
transitionto web- positive correlatedwith
basedheragy for views to- positive views
age(r=.036,P=.78), wardthe towardthetran-
gender(r=.006, transitionto sition to web-
P=.96),andeduca- onlinethera- basedheragy
tion (r=.092,P=.47) py (r=0.291, for (r=0.276,
werefound. P=.02). P=.03).The
¥ Nosignificantcorre- ¥ Treatment fearof
lationswith the duration COVID-19
TS for age(simi- wasnotsig- scale-19Score
larity scaler=.182, nificantly wasnotsignifi-
P=.15; quality correlated cantlyassociat-
scaler=! .047, with the edwith the
P=.72),gender TS_Q (simi- TSQ(similarity
(similarity scale: larity scale: scale:
r=.067,P=.60;qual- r=0.124, r=!0.193,
ity scaler=.146, P=.34;quali- P=.13;quality
P=.25),andeduca- ty scale: scale:
tion (similarity r=10.144, r=10.143,
scaleir=.093, P=.26). P=.26).
P=.47;quality

scaler=!.017,
P=.89)werefound.

https://mental.jmiorg/2023/1/e46148

RenderX

JMIR MentHealth2023| vol. 10| e46148 p. 25
(page numbemot for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MENTAL HEALTH

Neumanretal

Study Sociodemographitac- Healthfactors(eg, diag- Servicefactors(eg, Experiencgwith Psychosociainflu-  Facilitatingcon-
year tors(eg, s&, age,race, nosis,symptomsand videoor telephone  mentalhealthser ence(whatdofami- ditions(eg,
educationandaredived symptomseverity) anddurationof treat- vices) liesandpeersthink electronicde-
in) ment) aboutprogramor vices,internet
psychosociaim- connectionand
pact) insurance)

¥ Nosignificantcorre-
lationswith the
views towardthe
transitionto web-
basedherayy for
pasteatingdisorder
hospitalization
(t=0.152,P=.24),

EDE-d scaleqr
valuesrangedfrom
10.168to! 0.094,P
valuesrangedfrom
.19t0 .47)andDe-
pressionAnxiety
andStressScales-21
scaleqr values
rangedrom! 0.162
to! 0.080,P values
rangedirom .21to
.53)wereobsered.

¥ Nosignificantasso-
ciationsof the TSQ
with pasteatingdis-
orderhospitalization
(similarity scale:
t=0.149,P=.24;
quality scale:
t=0.061,P=.63),
EDE-Qscaledr
valuesrangedfrom
10.100t0 0.101,P
valuesrangedfrom
.43t0.77)andDe-
pressionAnxiety
andStressScales-21
scaleqr values
rangedrom! 0.121
t0 0.094,P values
rangedirom .34to
.84)werefound.
TSQscoredid not
significantly differ
betweereatingdis-
orderdiagnosegde-
tailedresultsjnclud-
ing numberswere
notreported).

¥ Nosignificantcorre-
lation of theviews
towardthetransi-
tion to web-based
therapy with BMI
(r=0.226,P=.08)
werefound.BMI
wasnot significant-
ly correlatedwith
the TSQ (similarity
scaler=0.221,
P=.09; quality
scaler=! 0.011,
P=.93).
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Neumanretal

Study Sociodemographitac- Healthfactors(eg, diag- Servicefactors(eg, Experiencgwith Psychosociainflu-  Facilitatingcon-
year tors(eg, s&, age,race, nosis,symptomsand videoor telephone  mentalhealthser ence(whatdofami- ditions(eg,
educationandaredived symptomseverity) anddurationof treat- vices) liesandpeersthink electronicde-
in) ment) aboutprogramor vices,internet
psychosociaim- connectionand
pact) insurance)
Lohmiller ¥  Nosignificantasso- N ¥  Significantdiffer- N N N
etal[49], ciationsof age enceswere
2021 (F1,277=0.18, foundin the
P=.67)andgender items:global
(detailedresultsjn- judgmentonver-
cludingnumbers, sationcontact
werenot reported) (F2,275=3.39,
with theoverall Oas- P=.04),pleasant-
sessmendf thera- ness
peuticcontact@ere (F2,275=3.35,
found. P=.04),friendli-
¥ However, asignifi- ness
cantassociatiorof (F2,275=5.55,
agewith theitem P=.004),and
Oassessmentither feelingcomfort-
apeuticcontactas able(F2,
personal@asfound 275=8.49,
(F1,277=4.50, P<.001),all fa-
P=.04)indicating voring video
thatolderindividu- consultations
alspercevedthe comparedvith
videoformatas phoneandoffice
partly moreimper consultationThe
sonal. otheritemsof
¥  Whenlooking at the Oassessment
Ohurdles@gewas of therapeutic
significantlyassoci- contact@haved
atedwith single no significant
items:OTheneces- differences
sarytechnolo- (P!.05).
gy/framevork condi- ¥ Theassessment
tionsoverwhelmed of theOtherapeu-
meQ(F1,277=7.85, tic relationshipO
P=.005)indicating did not signifi-
thatolderindividu- cantly differ be-
alspercevedthe tweengroups,
videoformatas exceptfor the
morechallenging item Olhave re-
andOlwasableto centlystartedto
fully concentraten feelbetterO
the contentof the (F2,275=4.97,
conversation® P=.008),favor-
(F1,277=14.85, ing phoneand
P<.001)indicating videocontacts.
thatolderindividu-
alspercevedthe
videoformatto be
moreimpersonal
anddepersonalized.
Meininger N ¥ Therewerenosig- N ¥ Treatment KN N
etal [51], nificantcorrelations durationcor-
2022 betweerparent-rat- relatedposi-
edtreatmensatistic- tively with
tion andtheseverity parent-rated
of patients&ymp- treatment
toms,stressand satisfction
psychosociafunc- (meansatis-
tioning (detailedre- faction
sults,including scorer=.20,
numberswerenot P<.02).
reported).
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Neumanretal

Study
year

Sociodemographitac-  Healthfactors(eg, diag-
tors(eg, s&, age,race, nosis,symptomsand
educationandaredived symptomseverity)

in)

Servicefactors(eg,
videoor telephone
anddurationof treat-
ment)

Experiencgwith
mentalhealthser
vices)

Psychosociahflu-
ence(whatdo fami-
liesandpeersthink
aboutprogramor
psychosociaim-
pact)

Facilitatingcon-
ditions(eg,
electronicde-
vices,internet
connectionand
insurance)

No sex-basedliffer- N
encesn thepre-
ferredtelehealth
methodP=.67),ex-
periencesising
telephongP=.92)
orvideo(P=.58),
whetherpatients
wouldusetelehealth
in thefuture(P=.11)
andwasperceved
ashelpfulasin-per
sontreatment
(P=.38)werefound.
¥ Nogendetbased
differencesn the
preferredelehealth
method(P=.64),ex-
periencesising
telephongP=.63)
orvideo(P=.53),
whetherpatients
wouldusetelehealth
in thefuture(P=.52)
andwasperceved
ashelpfulasin-per
sontreatment
(P=.13)werefound.
¥  Norace-basediffer-
encesn thepre-
ferredtelehealth
method(P=.21),ex-
periencesising
telephongP=.29)
or video(P=.99)
andwhethempa-
tientswould use
telehealthin thefu-
ture(P=.15)were
found.

Michaels ¥
etal [52],
2022

Nesseet ¥

al [59)],
2023

No significantsex N
differencesvere
foundfor Client
SatishctionQues-
tionnaire-8scores
(P valuesranged
from .10to .57 for
thedifferentitems),
exceptthatfemale
participantsvere
morecontentwith
thelengthof the
therapy (item5:
mean3.86,SD
0.378vsmale,mean
2.90,SD1.01,
P=.03).

TerHeide
etal [58],
2021

¥  Nobetween-
groupdiffer-
encesn prefer
encedor tele-
healthmethods
werefound
(1 1=0.46,
P=.49).Most of
thecollegethera-
py andmedica-
tion group
(63/78,81%)and
collegemedica-
tionBonlygroup
(20/23,87%)re-
porteda strong
preferencdor
thevideoformat.

N

N
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Neumanretal

Study Sociodemographitac- Healthfactors(eg, diag- Servicefactors(eg, Experiencgwith Psychosociainflu-  Facilitatingcon-
year tors(eg, s&, age,race, nosis,symptomsand videoor telephone  mentalhealthser ence(whatdofami- ditions(eg,
educationandaredived symptomseverity) anddurationof treat- vices) liesandpeersthink electronicde-
in) ment) aboutprogramor vices,internet
psychosociaim- connectionand
pact) insurance)
¥  Therewasasignifi- Therewasa signifi- Therewasno ¥ Amongthose
cantmaineffect of cantmaineffect of significantdiffer- who reported
genderwith female generalpsy- encen treatment usingVCT, a
participantgeport- chopathologywith satishctionbe- small,negative
ing significantly generalpsy- tweentheVCT correlationbe-
highervCT9Y satis- chopathologyoeing groupandthe tweensatisfic-
factionthanmale negatively associat- non-VCTgroup tion andcoron-
participants edwith VCT satis- (t2764 0.237, avirus stress
(F1,196=10.60, faction P=.81,n=278). level wasfound
P<.01). (F1,196=6.61, (r=10.21,
¥ Nosignificantasso- P<.05).Among P<.01,n=228).
ciationswith VCT thosewhoreported A small, posi-
satishctionwere usingVCT, asmall, tive correlation
foundfor age, negative correlation betweerVCT
refugeestatusand between/CT satis- satisictionand
level of education factionandgeneral life satishction
(detailedresultsjn- psychopathology wasfound
cludingnumbers, wasfound(r=! 0.18, (r=0.27,
werenotreported). P<.01,n=221). P<.001,
n=228).

3Effort andperformancexpectanyg werenotincludedascatagoriesin this tablebecausaoneof theincludedstudiesobseneda relationshipbetween

thesedeterminantsindpatientsatisiction.

bUserMD: mentalhealthcareuserswvho sav anMD provider (psychiatristor family physician).
CUserHCP: mentalhealthcareuserswho sav anothementalhealthcareprovider (eg, psychotherapist).
dNo informationpresenin the studyregardingthis category of determinants.

®TSQ:telemedicinesatishctionquestionnaire.
fEDE-Q: EatingDisorderExaminationQuestionnaire.
9VCT: clinical videoconferencing.

Sociodemographi¢-actors

A total of 5 studiesexaminedtherelationshipbetweersex and
patientsatisactionwith telementahealthservicesandall of
them did not find a significant associationof sex with the
satishctionscoreq46,48,49,52,55).

A total of 6 studiessxaminedtherelationshipbetweerageand
patientsatishctionwith telementahealthservicesMoststudies
(n=4) did not find a significant associatiorbetweenage and
satisfiction[42,46,48,58]. Lohmiller etal [49] alsodid notfind
asignificantassociatiometweerageandtheoverall satishction
with therapeuticcontact.However, older agewas associated
with lower satisiction for someitems, meaningthat older
individuals perceved the video intervention as less personal
andmorechallengingandfoundit harderto fully concentrate
on the contentof the corversation.Guinartet al [45] found
lower satisfctionratingsfor telephoneservicesamongolder
patients.

Onestudyobsenedanonsignifcantrelationshipbetweerrace
andpatientsatisactionwith telementahealthserviced52).

In total, 2 studiesexaminedtherelationshipbetweerarealived
in andpatientsatishictionwith telementahealthservicesWhile
Haxhihamzaet al [46] did not find a significant association,
Ceniti et al [42] reportedgreatersatishctionratingsin users
from Ontariocomparedvith thosein otherCanadiarprovinces.

https://mental.jmiorg/2023/1/e46148

Other sociodemographideterminantf patientsatishction
wereconsideredh somestudiesEducationalevel wasobsened
in 2 studiesandwasnotsignificantly associatewvith satisaction
in thesesamples[48,58]. In addition, Ter Heide et al [58]
reportedthatrefugeestatuss not significantly associatedvith
satishction.Moreover, Cenitietal [42] includedliving situation
of participantsasapotentialdeterminantWhile the numberof
peopleliving in thehouseholdvasnot significantly associated
with remote care satistction, living with others shoved a
significantassociatiowith this outcome.

Health Factors

A total of 4 studies examined the relationship between
psychologicalsymptomseverity and patientsatisactionwith
telementalhealth services.Only 1 study found a significant
associatiorbetweensymptomseverity andsatisfction.In the
samplestudiedby Hutchisonet al [47], patientsat moderate
risk weremoresatisfed thanpatientsvho wereathighrisk for
adwersementaland behaioral outcomesHowever, the other
3 studiesdid not obsere significantrelationshipg42,48,51].

A total of 2 studiesexaminedtherelationshipbetweerphysical
healthandpatientsatishctionwith telementahealthservices.
Nonsignifcant relationshipswere found betweenBMI and
high-riskstatugor COVID-19, with satisactionin singlestudies
[42,48].
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ServiceFactors

A total of 7 studiesexaminedtherelationshipbetweerservice
factorsandpatientsatishctionwith telementahealthservices.
Of these,3 studiesreportedthat telementalhealth services
deliveredvia videoservicesvereassociatewvith higherpatient
satisfiction than those delivered via telephone services
[42,49,52]. However, Ter Heide et al [58] could not find this
relationship.Furthermore the therapeuticalliance bond was
associateavith highersatishctionratingsin 1 study[48]. The
providertype(psychiatristor family physiciansvs othermental
health care providers) was not significantly associatedwith

patientsatisfctionin thestudyby Cenitietal [42].

Experience

A total of 3 studies examined the relationship between
experience with telemental health services and patient
satisaction with telementalhealth services.In the study by

Lewis etal [48], longertreatmenturationwasassociateavith

higher satishction, while Guinart et al [45] obsened that
patientsvho wereundercarefor lessthanayearpercevedthe
transitionto telementahealthservicesaslessnegative (missed
the clinic lessanddid not feel lessconnected)Moreover, the
numberof telementahealthsessionsvasassociateaith higher
satisactionratingsin 1 study[51].

Psydosociallnfluence

A total of 3 studies examined the relationship between
psychosociaFactorsand patient satishction with telemental
healthservices.Level of connectedneswith loved onesand
life satishctionwereassociatedvith greateipatientsatishiction
[42,58]. Moreover, COVID-19brelatecspectsvereconsidered
in single studies.The COVID-19 stresslevel had a small
negative correlation with satiskction [58], and fear of
COVID-19 was associatedwith positive views toward the
transitionto teletherag but was not significantly associated
with overall satishctionscoreq48].

Facilitating Conditions

One study examined the relationship between facilitating
conditions and patient satisaction with telemental health
servicesCenitietal [42] reportedhatthefrequeng of internet
usewasnot significantly associatedvith patientsatisaction.

Effort and PerformanceExpectancy

Noneof theincludedstudiessxaminedherelationshipetween
effort or performancexpectany andpatientsatishctionwith
telementahealthservices.

Discussion

Principal Findings

Owerview

Thissystematiceview aimedto provide anextensie overview

of theliteratureon andhighlighttheinfluential determinantef

patientuseandsatishctionwith synchronouselementahealth
servicegluringthe COVID-19 pandemicVariousdeterminants
of patient use and satishction were considered.
Sociodemographic characteristics were most frequently
examinedNeverthelesdhealth-andservice-relatedeterminants

https://mental.jmiorg/2023/1/e46148
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alsoreceved considerablattention.Major dimensionf the
UTAUT, such as effort and performanceexpectanyg, were
negglectedin recentstudies.Although mostassociationsvere
mixed or nonsignifcant, some indications for potential
relationshipswere found (eg, for sex, age, and symptom
severity). This systematicreview is the first to examinethe
determinant®f patientuseandsatishctionwith synchronous
telementahealthserviceduringthe pandemicthusmarkedly
extendingour currentknowledge.

Sociodemographi¢actors

Regardingsociodemographifactors avarietyof determinants
wereobseredin theincludedstudies Most studiesfoundthat
sex was not significantly associatedwith patient use and
satisfction.However, somestudieswith large samplesfound
that female participantswere more likely to use telemental
healthservicesThis suggestshat previousfindingsregarding
greateuseof mentalhealthservicemamongiemaleparticipants
may also apply to the field of telementalhealth [66-69].
Moreover, this could explain thefinding thatwomenwereless
likely to go from low to eithermoderateor high telemedicine
use [41], as they already had higher use rates before the
occurrencef the pandemic.

Whenlookingatpatientage mostlynonsignifcantassociations
with theoutcomesverefound.Neverthelesssomdarge-sample
studiesfoundthatolderagewasnegatively associateavith the
outcomesand that older patientswere more likely to use
audio-onlyservicescomparedwith video servicesThis could
benotonly becausef thelowerlik elihoodof olderadultsusing
mentalhealthcareserviceqd 70] but alsobecausef the digital
dividein mobilehealth[71]. However, audio-onlyformatsseem
to be a promisingalternatve to video consultationgor older
adults whichwasalsofoundin othertelemedicineareasiuring
thepandemideg, academienedicalcenterutpatient/isitsand
oncologicalcare)[72-74)].

Race gethnicity, aredivedin (ie, rurality andprovincelivedin),
educationandotherdeterminantgeg, refugeestatusfinancial
status andliving situation)wereobseredin only few studies
andledto mainly nonsignifcantor mixedassociationsvith the
outcomes.More researchregarding thesesociodemographic
determinants is needed in the future. In summary
sociodemographitactorstendto play arole in patientuseof
telementahealthservicesln particular sex andageappeaito
be potentialdeterminantghat were frequently obsered. For
patientsatishction, mainly nonsignifcant or mixed findings
werereported.

Health Factors

Regarding healthfactors,symptomseverity was obsened in

somestudiesandwasmostlyassociateavith lower useratesin

patientswith mentalhealthconditions.This is in contrastto

in-person mental health servicesresearch,where symptom
severity wasassociateavith anincreasedik elihoodof seeking
treatmen{69]. A potentialreasorfor this couldbethatpatients
with very severesymptomswerepreferablykeptin anin-person
settingdespitethe pandemicto assureappropriatetreatment.
However, findingson engagemenbr attendancevere mixed,
with somestudiessuggestinghatmoreseveresymptomswere
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associatedvith an increasedrequeng of telementalhealth
visits. This could mean that individuals with more severe
symptomswere lesslikely to startteletherap, but oncethey
were participatingin telementalhealthservicesthey usedit
morefrequentlythanpatientswith lesssevere symptoms For
satisfiction, most of the associationsvere nonsignifcant. In
conclusion,the associationswith determinantsvere mostly
obsened for patient use. Although psychologicalsymptom
severity seemedo be negatively associateavith thelik elihood
of telementahealthserviceuse, someindicationsfor apositive
associatiorwith usefrequengy wereobsenred.

ServiceFactors

With regard to service factors, various determinantswere
obsened in differentstudies.For patientuse,therewasgreat
heterogeneityin the obsered aspects. Therefore, it is
challengingto comparethe results of these studies.More
researchn this field is clearly neededNeverthelessservices
that were deliveredin video format seemedo be associated
with higher patient satishction than servicesdelivered via
telephone.A qualitative study in primary care highlighted
potentialreasongor thepreferencef videoservicesincluding
norverbal cues and reassurance, lower risk of
miscommunicationmore personalexperience,andincreased
focus[75]. A recentsystematigeview on usingtelephoneand
videoservicedor mentalhealthtreatmentlsoemphasizethe
strengthsof the video format [76]. However, they alsostated
thatthe telephoneformat canbe superiorto the video format
in somecasegeg, fewertechnologicathallenge$76]).

Experience

With regardto the experiencewith telementahealthservices,
previous engagementin mental health services was not
significantly associatewvith patientuse.This couldpotentially
meanthattelementahealthuseratherdepend®n needfactors
thanon experienceRegardingpatientsatishction,findingsfor

the treatmentdurationwere mixed. However, the numberof

telehealttsessionattendedeemedo beassociatedvith fewer

missed sessionsand higher satisaction ratings. Therefore,
patientsmighthave gotusedto the new situationovertime and
hadadaptedo theremoteformat.

Psydosociallnfluence

With regardto psychosocialactors no determinantsf patient
use were obsened. For patient satishction, significant
determinantswere only obsered in single studies.Further
researchincluding on psychosociableterminantsis urgently
required Especiallyfactorssuchaspersonality(eg, neuroticism
or conscientiousnesgndsocialdeterminantgeg, loneliness)
could be of interest for the future of telemental health,
consideringheirimpacton healthcareuse[77,78].

Facilitating Conditions

With regardto facilitatingconditions thehealthinsuranceype
wasnotsignificantly associatedvith patientusein somestudies.
The frequeng of internet use was also not significantly
associatedvith patient satishctionin 1 single study More
researchs neededn this areato identify potentialfacilitators
of telementahealthuseandsatisfction.
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Effort and PerformanceExpectancy

With regard to effort and performanceexpectanyg, no study
includeddeterminantérom theseconstructsConsideringhat
these2 dimensionsare key elementsof the UTAUT, future
researctshouldurgentlyincludedeterminantférom this area.

Study Quality

Overall,thequality of theincludedstudiesvasmainly goodor
fairanddid notvary substantiall\betweerthedifferentstudies.
Most studiesincludedlarge samplesand someincludedeven
verylargeelectroniamedicalrecorddatasetq 41,44]. However,
thegeneralizabilityof ourresultss limited consideringhatthe
evidence mainly came from North America and Western
countriesand becauseof differencesin psychiatriccareand
telemental health services. Most studies did not provide
participatiorrates samplesizejustification,powerdescription,
or variance and effect estimates, which are important
information sourcesfor the interpretationof the associations
andthedetectionof potentialbiasegeg, selectionbias).

Futur e Reseach

Consideringthe findings of our systematicreview, multiple
researchgaps were identified. In general,the inclusion of
theoreticalmodelsis neededin future studiesto seta more
consistentfocus on important determinantsand to assure
comparabilityof the studies.Futureresearckshouldconsider
differenttypesof usebehaior (eg, frequeng of use,adoption,
and attendance)ynd satishction (different scalesor areas).
Establishedscalesshould be usedto measurethe outcomes
ratherthan single items (especiallyfor satistction) because
singleitemsaremoreproneto bias.Moreover, to improve the
understandingof the relationships between the different
determinantandtheir effects on patientuseandsatisfction,
future studiesthat examinethe influencingchainandprocess
behindthe outcomesare needed.In addition, future studies
shouldexplore whethercertaintelementahealthformats(eg,
telephoneyideo,or asynchronoutrmats)areespeciallysuited
for thetreatmenbf specifc diagnosegeg, depressionanxiety
or schizophrenia)-urthermorelongitudinalstudiesareneeded
to verify the findingsandtestfor potentialchangesover time.
Longitudinalstudiesarealsoof interesto seewhetherfindings
regardinguseandsatisictionduringthe pandemicalsoapply
to postpandemicircumstances-or instancearecenfualitative
study found that remoteserviceswere only seenas a good
alternatve to in-personmentalhealthservicesduring extreme
circumstance$§79]. Additional qualitative researchs needed,
for example to explorethebarriersof usersvhodonotindicate
highuseor satisactionratesto make telementahealthservices
moreaccessibl@anduserfriendly in the future.

With regard to the UTAUT dimensionsmajor researctgaps
were revealed. In particular for the dimensionseffort and
performancexpectang, psychosociahfluenceandfacilitating
conditions researchis missing in the respectie literature.
However, thesedimensionscould be valuablestarting points
for interventions,as they could potentially be influencedor
adaptedover time to improve useratesand satishction with
telementahealthservices.
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Strengthsand Limitations

Our systematicreview was registeredin PROSPERD and
conductedn accordancevith PRISMA guidelinesto ensure
the quality and transparenc of the manuscript. A
double-screenin@pproachwas usedto screen3 databases,
which generallywasfoundto beadvancedn comparisorwith
single screeningand lead to fewer missed studiesin the
screeningprocesq80]. In addition,dataextractionandstudy
gualityassessmemtereperformeddy 2 reviewers.Furthermore,
this review is thefirst to evaluatethe existing literatureon the
determinantsf useandsatishctionwith synchronouselemental
healthservicesduringthe COVID-19 pandemic.

However, this studyhassomelimitations. Only peerreviewed
guantitatve studies were included. Therefore, potentially
meaningful studieswere not considered(eg, from the gray
literature).Neverthelessthis steppromotedthe quality of the
included studiesand the comparability of the findings. In
addition, only Germanand English languageatrticles were
screenedwherebyrelevant articlesin otherlanguagesould
have beenmissed.Finally, no meta-analysisvas performed

Neumanretal

becausef the high heterogeneityn studydesignsputcomes,
andeffectmeasures.

Conclusions

Theextensieimplementatiorof synchronouselementahealth
servicesduring the pandemictriggerednew researchn this
field. This systematiceview wasthefirst to synthesizestudies
that obsened the determinant®of patientuseand satisction
with theseservices.Significant heterogeneitywas obsened
amongthe included studies.The findings revealed potential
target groups (eg, female and young patients with mild

symptoms) for future postpandemic telemental health
interventions.However, thefindingsalsorevealedthat patient
groupsthatwereespeciallyourdenedluringthepandemigsuch
asolder patientswith severe symptoms)wereharderto reach,
and efforts are required to addresssuch groups. Finally,

knowledgegapsin therecentiteraturewerehighlighted which

call for future quantitatve and qualitatve researcho secure
and expand the recentfindings. This could help to better
understandbarriers as well as individual preferencesand
eventuallyimprove telementahealthservicedn thefuture.

Acknowledgments

The authors acknavledge financial support from the Open Access Publication Fund of UKE (Universit3sklinikum
Hamhurg-EppendorfandDFG (GermanResearclroundation).

Authors' Contrib utions

AN, AH, andH-HK developedthe conceptand searchstrateyy for this systematicreview. AH supervisedhe study Study
selectiondataextraction,andquality assessmentereperformedoy AN andJB; AH wasconsultedn caseof ary disagreement
in theseprocessesThe manuscriptvaswritten by AN andcritically revisedby AH andH-HK. Text andtableswereformatted
by AN andJB. All authorshave readandagreedo the publishedversionof the manuscript.

Conflicts of Inter est
Nonedeclared.

Multimedia Appendix 1

List of all includedstudiesin the narratve synthesis.
[DOCX File , 24 KB-MultimediaAppendix1]

References

1. Telemedicineopportunitiesanddevelopmentsn memberstatesreporton the secondylobal survey on eHealth World
HealthOrganization.2010.URL: https://apps.who.int/iris/handle/10665/4448c¢cesse@022-10-14]

2. Hailey D, RoineR, OhinmaaA. Systematiceview of evidencefor thebeneits of telemedicined TelemedTelecare2002;8

Suppl1:1-30[doi: 10.1258/13576330219376(0Medline: 1202041%

Hjelm NM. Benefts anddravbacksof telemedicineJ TelemedTelecar€2005;11(2):60-7@doi: 10.1258/1357633053499886

[Medline: 15829049

Goharinejads, Hajesmaeel-Goha8, JannatN, Goharinejads, BahaadinbeigK. Review of systematiaceviewsin the

field of telemedicineMed JIslamRepubiran2021Dec29;35:184 FREEFull text] [doi: 10.47176/miiri.35.18¥Medline:

36042824

SalibaV, Legido-Quigley H, Hallik R, Aaviksoo A, CarJ, McKeeM. Telemedicineacrossborders:a systematiageview

of factorsthathinderor supportimplementationint J Med Inform 2012Dec;81(12):793-808doi:

10.1016/j.ijmedinf.2012.08.003Medline: 22975018

Dorsey ER, Topol EJ. Stateof telehealthN EnglJ Med 2016Jul 14;375(2):154-161doi: 10.1056/NEJMral601705

[Medline: 27410923

7. DoraiswvamyS, AbrahamA, MamtaniR, Cheemés. Useof telehealttduringthe COVID-19 pandemicscopingreview. J
Med InternetRes2020Dec01;22(12):e2408FREEFull text] [doi: 10.2196/2408[/[Medline: 3314716¢

https://mental.jmiorg/2023/1/e46148 JMIR MentHealth2023| vol. 10| e46148 p. 32

(page numbemot for citation purposes)


https://jmir.org/api/download?alt_name=mental_v10i1e46148_app1.docx&filename=da8700b651819c9cc64500abc03d9e25.docx
https://jmir.org/api/download?alt_name=mental_v10i1e46148_app1.docx&filename=da8700b651819c9cc64500abc03d9e25.docx
https://apps.who.int/iris/handle/10665/44497
http://dx.doi.org/10.1258/1357633021937604
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12020415&dopt=Abstract
http://dx.doi.org/10.1258/1357633053499886
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15829049&dopt=Abstract
https://europepmc.org/abstract/MED/36042824
http://dx.doi.org/10.47176/mjiri.35.184
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36042824&dopt=Abstract
http://dx.doi.org/10.1016/j.ijmedinf.2012.08.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22975018&dopt=Abstract
http://dx.doi.org/10.1056/NEJMra1601705
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27410924&dopt=Abstract
https://www.jmir.org/2020/12/e24087/
http://dx.doi.org/10.2196/24087
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33147166&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MENTAL HEALTH Neumanretal

8.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.
29.

30.

HincapZMA, GallegoJC,GempeleA, Pi-erosJA, NasneiD, EscobaMF. Implementatiorandusefulnessf telemedicine
duringtheCOVID-19 pandemicascopingreview. JPrim CareCommunityHealth2020Jan;11:21501327209806 [2ZREE
Full text] [doi: 10.1177/21501327209806[1[Medline: 33300414

Harju A, NeufeldJ. Telehealthutilization duringthe COVID-19 pandemica preliminaryselectve review. TelemedRep
2022Feb03;3(1):38-471FREEFull text] [doi: 10.1089/tm2021.004D[Medline: 35720447

WeinerJR BandeiarS, HatefE, LansD, Liu A, Lemke KW. In-personandtelehealtramhulatory contactsandcostsin a
largeUS insuredcohortbeforeandduringthe COVID-19 pandemicJAMA NetwOpen2021Mar 01;4(3):e212618FREE
Full text] [doi: 10.1001/jamanetarkopen.2021.26JgMedline: 33755167

CiciurkaiteG, Marquez-\élardeG, Brown RL. Stressorsissociatedavith the COVID-19 pandemicgdisability, andmental
health:Considerationfrom the IntermountainWest.StressHealth2022 Apr;38(2):304-311FREEFull text] [doi:
10.1002/smi.3091[Medline: 34382736

Liu X, ZhuM, ZhangR, ZhangJ, ZhangC, Liu P, etal. Public mentalhealthproblemsduring COVID-19 pandemica
large-scalameta-analysisf the evidence.TransIPsychiatry2021Jul 09;11(1):384 FREEFull text] [doi:
10.1038/s41398-021-01501{edline: 34244469

Wu T, JiaX, ShiH, Niu J,Yin X, Xie J, etal. Prevalenceof mentalhealthproblemsduringthe COVID-19 pandemica
systematigeview andmeta-analysis] Affect Disord2021Feb15;281:91-9§ FREEFull text] [doi:
10.1016/j.jad.2020.11.1]) PMedline: 3331045}

Murphy L, Markey K, O' DonnellC, Moloney M, DoodyO. Theimpactof the COVID-19 pandemicandits related
restrictionson peoplewith pre-e&istentmentalhealthconditions:a scopingreview. Arch PsychiatiNurs2021
Aug;35(4):375-394FREEFull text] [doi: 10.1016/j.apnu.2021.05.0pMedline: 34176579

Villarreal-ZegarraD, Alarcon-RuizCA, Melendez-BrresGJ, Torres-Puent®, Navarro-FloresA, CaveroV, etal.
Developmentof aframework for theimplementatiorof synchronousligital mentalhealth:realistsynthesiof systematic
reviews. JMIR MentHealth2022Mar 29;9(3):e3476(FREEFull text] [doi: 10.2196/3476P[Medline: 35348469
Whatis telementahealth?Nationallnstituteof MentalHealth.URL: https://wwwnimh.nih.ge/health/publications/
what-is-telemental-health#:~xte Telemental%20health%20is%20the%20use,to%20as%20telepsychiatry%200r%20telepsychology
[accesse@023-04-10]

BarnettP, GouldingL, CasetteC, JordarH, Sheridan-Raink, SteareT, etal. Implementatiorof telementahealthservices
beforeCOVID-19: rapidumbrellareview of systematiceviews.JMed InternetRes2021Jul 20;23(7):e26492FREEFull
text] [doi: 10.2196/2649P[Medline: 34061758

Li H, GleciaA, Kent-WikinsonA, Leidl D, Kleib M, Risling T. Transitionof mentalhealthservicedeliveryto telepsychiatry
in responséo COVID-19: aliteraturereview. PsychiatiQ 2022Mar;93(1):181-197FREEFull text] [doi:
10.1007/s11126-021-09926{Medline: 3410107%

HaoX, QinY, Lv M, ZhaoX, Wu S, Li K. Effectivenes®f telehealthinterventionson psychologicabutcomesandquality
of life in communityadultsduringthe COVID-19 pandemica systematigeview andmeta-analysidnt J Ment Health
Nurs (Forthcoming)2023Feb20[doi: 10.1111/inm.1317fMedline: 36808363

LangarizadehM, TabatabaeMsS, Tavakol K, NaghipourM, RostamiA, MoghbeliF. Telementahealthcare,aneffective
alternatve to corventionalmentalcare:a systematiaeview. Acta Inform Med 2017Dec;25(4):240-246FREEFull text]
[doi: 10.5455/aim.2017.25.240-2B/edline: 29284913

Zangani C, Ostinelli EG, SmithKA, HongJS,MacdonaldO, ReenG, etal. Impactof the COVID-19 pandemimonthe
globaldelivery of mentalhealthservicesandtelementahealth:systematiaeview. IMIR Ment Health2022Aug
22;9(8):e3860Q0FREEFull text] [doi: 10.2196/3860P[Medline: 35994310

KarshB. Beyond usability: designingeffective technologyimplementatiorsystemgo promotepatientsafety Qual Saf
HealthCare20040Oct;13(5):388-394FREEFull text] [doi: 10.1136/ghc.13.5.338Medline: 15465944

VenkateshV, Morris MG, Davis GB, Davis FD. Useracceptancef informationtechnologytowarda unified view. MIS
Q 2003Sep;27(3):425-478FREEFull text] [doi: 10.2307/30036540

WhittenPS,Richardson]D. A scientifc approactto theassessmermf telemedicineacceptancel TelemedTelecare
2002;8(4):246-248doi: 10.1258/13576330232027239Kedline: 12217111

Davis FD, BagozziRP, Warshav PR.Useracceptancef computertechnology:a comparisorof two theoreticaimodels.
ManageSci 1989Aug;35(8):982-1003FREEFull text] [doi: 10.1287/mnsc.35.8.982

OrCK, KarshBT. A systematiceview of patientacceptancef consumehealthinformationtechnology Am Med Inform
Asso0c2009Jul;16(4):550-56FREEFull text] [doi: 10.1197/jamia.M2883Medline: 19390112

Oliver RL. A cognitive modelof theantecedentandconsequencesf satishctiondecisionsJ Mark Res1980
Nov;17(4):460-469 FREEFull text] [doi: 10.2307/3150499

GieselL, CoteJA. Defining consumesatishction.Acad Mark SciRev 2000;4:1-24 FREEFull text]

HarstL, LantzschH, ScheibeM. Theoriespredictingend-useracceptancef telemedicinaise:systematiceview. J Med
InternetRes2019May 21;21(5):e1311TFREEFull text] [doi: 10.2196/1311]/[Medline: 31115340

Maillet f, MathieuL, SicotteC. Modelingfactorsexplainingtheacceptancegctualuseandsatishictionof nurseausingan
electronicpatientrecordin acutecaresettings:anextensionof theutaut.Int JMed Inform 2015Jan;84(1):36-41doi:
10.1016/j.ijmedinf.2014.09.004Medline: 25288192

https://mental.jmiorg/2023/1/e46148 JMIR MentHealth2023| vol. 10| e46148 p. 33

(page numbemot for citation purposes)


https://journals.sagepub.com/doi/abs/10.1177/2150132720980612?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200pubmed
https://journals.sagepub.com/doi/abs/10.1177/2150132720980612?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200pubmed
http://dx.doi.org/10.1177/2150132720980612
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33300414&dopt=Abstract
https://europepmc.org/abstract/MED/35720447
http://dx.doi.org/10.1089/tmr.2021.0040
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35720447&dopt=Abstract
https://europepmc.org/abstract/MED/33755167
https://europepmc.org/abstract/MED/33755167
http://dx.doi.org/10.1001/jamanetworkopen.2021.2618
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33755167&dopt=Abstract
https://europepmc.org/abstract/MED/34382736
http://dx.doi.org/10.1002/smi.3091
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34382736&dopt=Abstract
https://doi.org/10.1038/s41398-021-01501-9
http://dx.doi.org/10.1038/s41398-021-01501-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34244469&dopt=Abstract
https://europepmc.org/abstract/MED/33310451
http://dx.doi.org/10.1016/j.jad.2020.11.117
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33310451&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0883-9417(21)00068-6
http://dx.doi.org/10.1016/j.apnu.2021.05.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34176579&dopt=Abstract
https://mental.jmir.org/2022/3/e34760/
http://dx.doi.org/10.2196/34760
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35348469&dopt=Abstract
https://www.nimh.nih.gov/health/publications/what-is-telemental-health#:~:text=Telemental%20health%20is%20the%20use,to%20as%20telepsychiatry%20or%20telepsychology
https://www.nimh.nih.gov/health/publications/what-is-telemental-health#:~:text=Telemental%20health%20is%20the%20use,to%20as%20telepsychiatry%20or%20telepsychology
https://www.jmir.org/2021/7/e26492/
https://www.jmir.org/2021/7/e26492/
http://dx.doi.org/10.2196/26492
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34061758&dopt=Abstract
https://europepmc.org/abstract/MED/34101075
http://dx.doi.org/10.1007/s11126-021-09926-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34101075&dopt=Abstract
http://dx.doi.org/10.1111/inm.13126
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36808863&dopt=Abstract
https://europepmc.org/abstract/MED/29284913
http://dx.doi.org/10.5455/aim.2017.25.240-246
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29284913&dopt=Abstract
https://mental.jmir.org/2022/8/e38600/
http://dx.doi.org/10.2196/38600
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35994310&dopt=Abstract
https://qualitysafety.bmj.com/lookup/pmidlookup?view=long&pmid=15465944
http://dx.doi.org/10.1136/qhc.13.5.388
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15465944&dopt=Abstract
https://www.jstor.org/stable/30036540
http://dx.doi.org/10.2307/30036540
http://dx.doi.org/10.1258/135763302320272257
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12217111&dopt=Abstract
https://www.jstor.org/stable/2632151
http://dx.doi.org/10.1287/mnsc.35.8.982
https://europepmc.org/abstract/MED/19390112
http://dx.doi.org/10.1197/jamia.M2888
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19390112&dopt=Abstract
http://www.jstor.org/stable/3150499?origin=crossref
http://dx.doi.org/10.2307/3150499
http://www.proserv.nu/b/Docs/Defining%20Customer%20Satisfaction.pdf
https://www.jmir.org/2019/5/e13117/
http://dx.doi.org/10.2196/13117
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31115340&dopt=Abstract
http://dx.doi.org/10.1016/j.ijmedinf.2014.09.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25288192&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MENTAL HEALTH Neumanretal

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45,

46.

47.

48.

49.

50.

WangQ, KhanMS, KhanMK. Predictinguserpercevedsatishctionandreuseintentionstoward massve openonline
coursegMOOCS)in theCOVID-19 pandemicint JAcadResBusSocSci2021Mar 21;10(2):1-1]FREEFull text] [doi:
10.20525/ijrbs.v10i2.1045

Meurk C, LeungJ, Hall W, HeadBW, WhitefordH. Establishingandgoverninge-mentahealthcarein Australia:a
systematigeview of challengesnda call for policy-focussedesearchd Med InternetRes2016Jan13;18(1):e1QFREE
Full text] [doi: 10.2196/jmir4827 [Medline: 26764181

HarerimanaB, ForchukC, O'ReganT. The useof technologyfor mentalhealthcaralelivery amongolderadultswith
depressie symptomsa systematiditeraturereview. Int JMent HealthNurs2019Jun;28(3):657-67(doi:
10.1111/inm.12571[Medline: 30666762

AppletonR, Williams J, VeraSanJuanN, NeedlelJ,SchliefM, JordarH, etal. Implementationadoption.andperceptions
of telementahealthduringthe COVID-19 pandemicsystematiageview. JMed InternetRes2021Dec09;23(12):e31746
[FREEFull text] [doi: 10.2196/3174B[Medline: 34709179

SchliefM, Saunder&R, AppletonR, BarnettP, VeraSanJuanN, Foye U, etal. Synthesisf the evidenceon whatworks
for whomin telementahealth:rapidrealistreview. Interact] Med Res2022Sep29;11(2):e38239FREEFull text] [doi:
10.2196/3823P[Medline: 35767691

PageMJ, McKenzieJE,BossuytPM, Boutronl, HoffmannTC, Mulrow CD, etal. ThePRISMA 2020statementanupdated
guidelinefor reportingsystematiceviews. BMJ 2021Mar 29;372:n7FREEFull text] [doi: 10.1136/bmj.n7[l[Medline:
33782057

AhmadiM, SarabRE,OrakRJ,Bahaadinbeig¥. Informationretrievalin telemedicineacomparatre studyonbibliographic
databasesActa Inform Med 2015Jun;23(3):172-17¢FREEFull text] [doi: 10.5455/aim.2015.23.172-1]/edline:
26236086

OuzzaniM, HammadyH, Fedoravicz Z, EImagrmid A. Rayyan-avebandmobile appfor systematiaeviews. SystRev
2016Dec05;5(1):210FREEFull text] [doi: 10.1186/s13643-016-0384-Medline: 2791927%

Studyquality assessmeitibols. NationalHeart,Lung, andBlood Institute.2021Jul. URL: https://wwwnhlbi.nih.gw/
health-topics/study-quality-assessment-tdatcesse@022-08-05]

CampbelM, McKenzieJE,SondenA, KatikireddiSV, BrennarSE,Ellis S, etal. Synthesisvithoutmeta-analysi§SWWM)
in systematiceviews: reportingguideline BMJ 2020Jan16;368:1689QFREEFull text] [doi: 10.1136/bmj.I689D[Medline:
31948937

Ainslie M, BrunetteMF, CapozzoliM. Treatmeninterruptionsandtelemedicinautilization in seriousmentalillness:
retrospectielongitudinalclaimsanalysisJMIR MentHealth2022Mar 21;9(3):e33092FREEFull text] [doi: 10.2196/3309pP
[Medline: 35311673

CenitiAK, AbdelmoeminVR,Ho K, KangY, Placenzé, LaframboiseR, etal. "Onedegreeof separation“amixed-methods
evaluationof Canadiammentalhealthcareuserandprovider experiencesvith remotecareduring COVID-19. CanJ
Psychiatry2022Sep;67(9):712-72Rloi: 10.1177/070674372110706981edline: 3498603%

ChakavaA, BelzerLT, Perez-Crasford T, YehHW. COVID-19, telehealthandpediatricintegratedprimarycare:disparities
in serviceuse.J PediatrPsychol2021Sep27;46(9):1063-107HFREEFull text] [doi: 10.1093/jpepsy/jsab0f Medline:
34343329

Connolly SL, StolzmanrKL, Heyworth L, SullivanJL, ShimadaSL, Weaver KR, etal. Patientandprovider predictorsof
telementahealthuseprior to andduringthe COVID-19 pandemiawithin the departmenof veteransaffairs. Am Psychol
2022Feb;77(2):249-26 IFREEFull text] [doi: 10.1037/amp000089$Medline: 34941310

GuinartD, Marcy P, HauseiM, Dwyer M, KaneJM. Patientattitudedowardtelepsychiatryuringthe COVID-19 pandemic:
anationwide multisite suney. IMIR MentHealth2020Dec22;7(12):e2476FREEFull text] [doi: 10.2196/2476]L
[Medline: 33302254

Haxhihamz&, Arsova S, Bajraktare S, Kalpak G, Stefanosski B, Novotni A, etal. Patientsatisactionwith useof
telemedicinen universityclinic of psychiatry:Skopje,North MacedoniaduringCOVID-19 pandemicTelemed] E Health
2021Apr;27(4):464-467doi: 10.1089/tmj.2020.025GMedline: 32809916

HutchisonM, RusselBS, GansKM, StarkweatheAR. Onlineadministratiorof a pilot mindfulness-baseititervention
for adolescentdeasibility, treatmenperceptiorandsatishiction.Curr Psychol2022 Apr 01:1-13[doi:
10.1007/s12144-022-0302%Medline: 35382039

Lewis YD, Elran-BarakR, Grundman-Sheriov R, ZuberyE. Theabrupttransitionfrom face-to-&ceto onlinetreatment
for eatingdisordersa pilot examinationof patientsperspectiesduringthe COVID-19 lockdown. J EatDisord 2021 Mar
05;9(1):31[FREEFull text] [doi: 10.1186/s40337-021-00383-vedline: 33673876

Lohmiller J, Scr&felerN, Zipfel S, StengelA. Higheracceptancef videotelephonicounselingormatsin psychosomatic
medicinein timesof the COVID-19 pandemicFrontPsychiatry20210ct 27;12:74764§FREEFull text] [doi:
10.3389/fpsyt.2021.747618edline: 3477705]

LynchDA, StefancicA, Cabass&J, MedaliaA. Client, clinician,andadministratofactorsassociatedavith the successful
acceptancef atelehealthcomprehensie recovery service:a mixed methodsstudy PsychiatryRes2021Jun;300:113871
[EREEFull text] [doi: 10.1016/j.psychres.2021.1138TMedline: 33887517

https://mental.jmiorg/2023/1/e46148 JMIR MentHealth2023| vol. 10| e46148 p. 34

(page numbemot for citation purposes)


https://www.ssbfnet.com/ojs/index.php/ijrbs/article/view/1045
http://dx.doi.org/10.20525/ijrbs.v10i2.1045
https://www.jmir.org/2016/1/e10/
https://www.jmir.org/2016/1/e10/
http://dx.doi.org/10.2196/jmir.4827
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26764181&dopt=Abstract
http://dx.doi.org/10.1111/inm.12571
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30666762&dopt=Abstract
https://www.jmir.org/2021/12/e31746/
http://dx.doi.org/10.2196/31746
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34709179&dopt=Abstract
https://www.i-jmr.org/2022/2/e38239/
http://dx.doi.org/10.2196/38239
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35767691&dopt=Abstract
http://www.bmj.com/lookup/pmidlookup?view=long&pmid=33782057
http://dx.doi.org/10.1136/bmj.n71
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33782057&dopt=Abstract
https://europepmc.org/abstract/MED/26236086
http://dx.doi.org/10.5455/aim.2015.23.172-176
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26236086&dopt=Abstract
https://systematicreviewsjournal.biomedcentral.com/articles/10.1186/s13643-016-0384-4
http://dx.doi.org/10.1186/s13643-016-0384-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27919275&dopt=Abstract
https://www.nhlbi.nih.gov/health-topics/study-quality-assessment-tools
https://www.nhlbi.nih.gov/health-topics/study-quality-assessment-tools
http://www.bmj.com/lookup/pmidlookup?view=long&pmid=31948937
http://dx.doi.org/10.1136/bmj.l6890
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31948937&dopt=Abstract
https://mental.jmir.org/2022/3/e33092/
http://dx.doi.org/10.2196/33092
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35311673&dopt=Abstract
http://dx.doi.org/10.1177/07067437211070656
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34986035&dopt=Abstract
https://europepmc.org/abstract/MED/34343329
http://dx.doi.org/10.1093/jpepsy/jsab077
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34343329&dopt=Abstract
https://europepmc.org/abstract/MED/34941310
http://dx.doi.org/10.1037/amp0000895
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34941310&dopt=Abstract
https://mental.jmir.org/2020/12/e24761/
http://dx.doi.org/10.2196/24761
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33302254&dopt=Abstract
http://dx.doi.org/10.1089/tmj.2020.0256
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32809916&dopt=Abstract
http://dx.doi.org/10.1007/s12144-022-03025-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35382039&dopt=Abstract
https://jeatdisord.biomedcentral.com/articles/10.1186/s40337-021-00383-y
http://dx.doi.org/10.1186/s40337-021-00383-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33673876&dopt=Abstract
https://europepmc.org/abstract/MED/34777051
http://dx.doi.org/10.3389/fpsyt.2021.747648
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34777051&dopt=Abstract
https://europepmc.org/abstract/MED/33887517
http://dx.doi.org/10.1016/j.psychres.2021.113871
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33887517&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MENTAL HEALTH Neumanretal

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

MeiningerL, AdamJ, von Wirth E, ViefhausP, Woitecki K, WalterD, etal. Cognitive-behaioral teletherap for children
andadolescentwith mentaldisordersandtheir familiesduringthe COVID-19 pandemicasurwey onacceptancand
satishction.Child AdolescPsychiatryMentHealth2022Jul 28;16(1):6 ] FREEFull text] [doi: 10.1186/s13034-022-00493-7
[Medline: 35902959

MichaelsTl, Singal S, Marcy P, HausemM, BraiderL, GuinartD, etal. Post-acuteollege studentsatishctionwith
telepsychiatryduringthe COVID-19 pandemicJ PsychiatiRes2022Jul;151:1-7FEREEFull text] [doi:
10.1016/j.jpsychires.2022.03.03Medline: 35427873

Miu AS, Vo HT, PalkaJM, Glowacki CR, RobinsonRJ. Teletherap with seriousmentalillnesspopulationsduring
COVID-19: telehealthconversionandengagementCounsPsycholQ 2021;34(3-4):704-72[FREEFull text] [doi:
10.1080/09515070.2020.1791800

MorganAA, LandersAL, SimpsonJE,RussonIM, CasePeasel, Dolbin-MacNabML, etal. Thetransitionto teletherap
in marriageandfamily theragy training settingsduring COVID-19: whatdo the datatell us?J Marital Fam Ther2021
Apr;47(2):320-34TFREEFull text] [doi: 10.1111/jmft.1250P[Medline: 33742728

NesseMB, LauvrudC, MeisingsetA, NyhusE, Palmstiernar, Lara-CabrerdL. Developmentof nurse-led
videoconference-deleredcognitive behaioural theray for domesticviolence:feasibility andacceptabilityJ Adv Nurs
2023Apr;79(4):1503-1512doi: 10.1111/jan.15347Medline: 35774003

SevereJ, TangR, HorbatchF, Onishchenk R, Naini V, BlazekMC. Factorsinfluencingpatientsinitial decisiongegarding
telepsychiatryparticipationduringthe COVID-19 pandemictelephone-basesuney. IMIR Form Res2020Dec
22;4(12):e25469FREEFull text] [doi: 10.2196/2546P[Medline: 33320823

SizerMA, BhattaD, AcharyaB, PaudelKP. Determinant®f telehealthserviceuseamongmentalhealthpatients:a case
of ruralLouisianalnt JEnviron ResPublicHealth2022Jun06;19(11):6930FREEFull text] [doi: 10.3390/ijerph19116930
[Medline: 35682512

TerHeideFJ,delaRie S,deHaanA, BoeschoteMM, NijdamMJ, SmidG, etal. Wellbeingandclinical videoconferencing
satishctionamongpatientsin psychotraumareatmentduringthe coronairus pandemiccross-sectionadtudy EurJ
Psychotraumatd021May 11;12(1):190602 IFREEFull text] [doi: 10.1080/20008198.2021.19060Medline: 34025924
Tobin ET, HadwigerA, DiChiaraA, EntzA, Miller-MateroLR. Demographigredictorsof telehealthusefor integrated
psychologicakervicesn primary careduringthe COVID-19 pandemicJ RacialEthnHealthDisparities2023
Jun;10(3):1492-149Rloi: 10.1007/s40615-022-01334{Medline: 35794514

Vakil T, SvenneDC, Bolton JM, JiangD, SvenneS, HenselJM. Analysisof the uptale andassociatedactorsfor virtual
crisiscareduringthe pandemicat a 24-hmentalhealthcrisis centrein Manitoba,CanadaBMC Psychiatry2022Aug
04;22(1):527FREEFull text] [doi: 10.1186/s12888-022-04166}yMedline: 35927672

Yip MP, ChangAM, ChanJ,MacKenzieAE. Developmenbf thetelemedicineatishctionquestionnairéo evaluatepatient
satishctionwith telemedicineapreliminarystudy J TelemedTelecare2003;9(1):46-50doi: 10.1258/135763303321159493
[Medline: 12641893

AttkissonCC, Zwick R. TheclientsatishctionquestionnairePsychometripropertiesandcorrelationswith serviceutilization
andpsychotherapoutcome Eval ProgramPlann1982;5(3):233-237doi: 10.1016/0149-7189(82)90074fMedline:
10259963

MarshallGN, HaysRD. The patientsatisactionquestionnaireshort-form(PSQ-18) RAND Corporation SantaMonica,
CA: RAND Corporation;1994.URL: https://wwwrand.og/content/dam/rand/pubs/papers/2006/P7869gqumtiessed
2023-04-26]

Marsden], Stewart D, GossogM, Rolfe A, Bacchud., Griffiths P, etal. Assessinglient satishctionwith treatmenfor
substanceiseproblemsandthe developmentof the TreatmenPerceptionQuestionnairg€TPQ).Addict Res
2000;8(5):455-47QFREEFull text] [doi: 10.3109/16066350009005590

Ritterband_M, ArdalanK, Thorndike FE, MageelC,SaylorDK, Cox DJ, etal. Realworld useof anInternetintervention
for pediatricencopresis] Med InternetRes2008Jun30;10(2):e1§ FREEFull text] [doi: 10.2196/jmirl087 [Medline:
18653440

LeafPJ,BruceML. Gendedifferencesn theuseof mentalhealth-relatedervicesare-examination.J HealthSocBehar
1987Jun;28(2):171-18BFREEFull text] [doi: 10.2307/2137130

RhodesAE, GoeringPN, To T, Williams JI. Genderandoutpatientmentalhealthserviceuse.SocSci Med 2002
Jan;54(1):1-1¢doi: 10.1016/s0277-9536(01)00002{®1edline: 11820673

Kovess-Masfety/, Boyd A, vande VeldeS, de GraafR, Vilagut G, Haro JM, EU-WMH investicators.Are theregender
differencesn serviceusefor mentaldisordersacrossountriesn the Europearnion?Resultsrom the EU-world mental
healthsuney. JEpidemiolCommunityHealth2014Jul;68(7):649-65¢doi: 10.1136/jech-2013-2029pMedline: 24616352
RobertsT, Miguel Espondas, KrupchankaD, ShidhayeR, PatelV, RathodS. Factorsassociateavith healthservice
utilisationfor commonmentaldisordersa systematiaceview. BMC Psychiatry2018Aug 22;18(1):26 JFREEFull text]
[doi: 10.1186/s12888-018-1837-[Medline: 30134869

CrabbR, Hunslegy J. Utilization of mentalhealthcareservicesamongolderadultswith depression] Clin Psychol2006
Mar;62(3):299-312doi: 10.1002/jclp.2023[Medline: 1640064%

https://mental.jmiorg/2023/1/e46148 JMIR MentHealth2023| vol. 10| e46148 p. 35

(page numbemot for citation purposes)


https://capmh.biomedcentral.com/articles/10.1186/s13034-022-00494-7
http://dx.doi.org/10.1186/s13034-022-00494-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35902959&dopt=Abstract
https://europepmc.org/abstract/MED/35427873
http://dx.doi.org/10.1016/j.jpsychires.2022.03.035
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35427873&dopt=Abstract
https://www.tandfonline.com/doi/abs/10.1080/09515070.2020.1791800?journalCode=ccpq20
http://dx.doi.org/10.1080/09515070.2020.1791800
https://europepmc.org/abstract/MED/33742728
http://dx.doi.org/10.1111/jmft.12502
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33742728&dopt=Abstract
http://dx.doi.org/10.1111/jan.15347
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35774003&dopt=Abstract
https://formative.jmir.org/2020/12/e25469/
http://dx.doi.org/10.2196/25469
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33320823&dopt=Abstract
https://www.mdpi.com/resolver?pii=ijerph19116930
http://dx.doi.org/10.3390/ijerph19116930
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35682512&dopt=Abstract
https://europepmc.org/abstract/MED/34025924
http://dx.doi.org/10.1080/20008198.2021.1906021
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34025924&dopt=Abstract
http://dx.doi.org/10.1007/s40615-022-01334-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35794514&dopt=Abstract
https://bmcpsychiatry.biomedcentral.com/articles/10.1186/s12888-022-04166-w
http://dx.doi.org/10.1186/s12888-022-04166-w
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35927672&dopt=Abstract
http://dx.doi.org/10.1258/135763303321159693
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12641893&dopt=Abstract
http://dx.doi.org/10.1016/0149-7189(82)90074-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10259963&dopt=Abstract
https://www.rand.org/content/dam/rand/pubs/papers/2006/P7865.pdf
https://www.tandfonline.com/doi/abs/10.3109/16066350009005590
http://dx.doi.org/10.3109/16066350009005590
https://www.jmir.org/2008/2/e16/
http://dx.doi.org/10.2196/jmir.1081
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18653440&dopt=Abstract
https://www.jstor.org/stable/2137130
http://dx.doi.org/10.2307/2137130
http://dx.doi.org/10.1016/s0277-9536(01)00002-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11820673&dopt=Abstract
http://dx.doi.org/10.1136/jech-2013-202962
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24616352&dopt=Abstract
https://bmcpsychiatry.biomedcentral.com/articles/10.1186/s12888-018-1837-1
http://dx.doi.org/10.1186/s12888-018-1837-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30134869&dopt=Abstract
http://dx.doi.org/10.1002/jclp.20231
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16400646&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MENTAL HEALTH Neumanretal

71. Fox G, ConnollyR. Mobile healthtechnologyadoptionacrosggenerationsnarraving thedigital divide. Inf SystJ 2018
Jan29;28(6):995-1019FREEFull text] [doi: 10.1111/is}.1217P

72. ChenJ,Li KY, Andino J, Hill CE,Ng S, SteppeE, etal. Predictorof audio-onlyversusvideotelehealthvisits duringthe
COVID-19 pandemicJ GeninternMed 2022Apr;37(5):1138-1144FREEFull text] [doi: 10.1007/s11606-021-07172-y
[Medline: 34791589

73. CousinsMM, VanTil M, SteppeE, Ng S, Ellimoottil C, SunY, etal. Age, race,insurancdaype,anddigital divide index
areassociatedvith videovisit completiorfor patientsseerfor oncologiccarein alargehospitalsystenduringthe COVID-19
pandemicPLoSOne2022Nov 17;17(11):e027761[FREEFull text] [doi: 10.1371/journal.pone.02776[1[Medline:
36395119

74. Karimi M, LeeEC, CoutureSJ,GonzalesA, Grigorescw, Smith SR, etal. Nationaltrendsin telehealthusein 2021:
disparitiesn utilization andaudiovs. videoservicesDepartmenbdf HealthandHumanServices2022.URL: https://aspe.
hhs.gw/sites/dedult/files/documents/4e1853c0b4885112b2994680a58af9ed/telehealthguigaibcesse@023-01-10]

75. Donagly E, AthertonH, Hammerslg V, McNeilly H, Bikker A, RobbinsL, etal. Acceptability beneits, andchallenges
of videoconsulting:a qualitative studyin primary care.Br J GenPract2019Aug 29;69(686):e586-e59FREEFull text]
[doi: 10.3399/bjgp19X704141Medline: 31160368

76. ChenPV, Helm A, CaloudasSG,Ecker A, Day G, Hogan J, etal. Evidenceof phonevs video-conferencingor mental
healthtreatmentsa review of theliterature.Curr PsychiatryRep20220ct;24(10):529-539FREEFull text] [doi:
10.1007/s11920-022-01359{8/edline: 36053400

77. HajekA, KretzlerB, K8nig HH. Personalityhealthcaraiseandcosts-assystematicgeview. HealthcargBasel)2020Sep
09;8(3):329 FREEFull text] [doi: 10.3390/healthcare803034®edline: 32916921

78. SiroisFM, Owensl.A meta-analysisf lonelinessanduseof primaryhealthcare HealthPsychoRer 2023Jun;17(2):193-210
[doi: 10.1080/17437199.2021.19864 I¥ledline: 34581240

79. VeraSanJuanN, ShahP, SchliefM, AppletonR, NyikavarandaP, BirkenM, etal. Serviceuserexperiencesandviews
regardingtelementahealthduringthe COVID-19 pandemica co-producedramevork analysisPLoSOne2021Sep
16;16(9):e025727(FREEFull text] [doi: 10.1371/journal.pone.02572[/Medline: 3452970%

80. WaffenschmidtS, KnelangenM, Sieberw, BYhn S, PieperD. Singlescreening/ersuscorventionaldoublescreeningor
studyselectionin systematiceviews: amethodologicatystematiceview. BMC Med ResMethodol2019Jun28;19(1):132
[FREEFull text] [doi: 10.1186/s12874-019-0782-Medline: 31253092

Abbreviations

PRISMA: PreferredReportingltemsfor SystematidReviews andMeta-Analyses
UTAUT: Unified Theoryof AcceptancendUseof Technology

Editedby J Torous;submitted1.02.23;peerreviewedby J Severe, SBidmon;comments$o author22.03.23;revisedversionreceived
03.05.23;accepted1.05.23;publishedl8.08.23

Pleasecite as:

NeumanrA, KSnig HH, BokermannJ, Hajek A

Determinantsof Patient Use and SatisfactionWith Syntironous TelementalHealth ServicesDuring the COVID-19 Pandemic:
Systemati®Review

JMIR MentHealth2023;10:e46148

URL: https://mental.jmiorg/2023/1/e46148

doi: 10.2196/46148

PMID: 37594785

©Ariana Neumann,Hans-Helmutk3nig, JosephineBokermann,AndrZ Hajek. Originally publishedin JMIR Mental Health
(https://mental.jmiorg), 18.08.2023Thisis anopen-accesarticledistributedunderthetermsof the Creatve CommongAttribution
License(https://creatiecommons.@/licenses/by/4.0/)which permitsunrestricteduse, distribution, and reproductionin ary
medium, provided the original work, first publishedin JMIR Mental Health, is properly cited. The completebibliographic
information,alink to the original publicationon https://mental.jmiorg/, aswell asthis copyright andlicenseinformationmust
beincluded.

https://mental.jmiorg/2023/1/e46148 JMIR MentHealth2023| vol. 10| e46148 p. 36
(page numbemot for citation purposes)

RenderX


https://onlinelibrary.wiley.com/doi/abs/10.1111/isj.12179
http://dx.doi.org/10.1111/isj.12179
https://europepmc.org/abstract/MED/34791589
http://dx.doi.org/10.1007/s11606-021-07172-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34791589&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0277617
http://dx.doi.org/10.1371/journal.pone.0277617
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36395112&dopt=Abstract
https://aspe.hhs.gov/sites/default/files/documents/4e1853c0b4885112b2994680a58af9ed/telehealth-hps-ib.pdf
https://aspe.hhs.gov/sites/default/files/documents/4e1853c0b4885112b2994680a58af9ed/telehealth-hps-ib.pdf
https://bjgp.org/lookup/pmidlookup?view=long&pmid=31160368
http://dx.doi.org/10.3399/bjgp19X704141
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31160368&dopt=Abstract
https://europepmc.org/abstract/MED/36053400
http://dx.doi.org/10.1007/s11920-022-01359-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36053400&dopt=Abstract
https://www.mdpi.com/resolver?pii=healthcare8030329
http://dx.doi.org/10.3390/healthcare8030329
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32916927&dopt=Abstract
http://dx.doi.org/10.1080/17437199.2021.1986417
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34581240&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0257270
http://dx.doi.org/10.1371/journal.pone.0257270
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34529705&dopt=Abstract
https://bmcmedresmethodol.biomedcentral.com/articles/10.1186/s12874-019-0782-0
http://dx.doi.org/10.1186/s12874-019-0782-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31253092&dopt=Abstract
https://mental.jmir.org/2023/1/e46148
http://dx.doi.org/10.2196/46148
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37594785&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

Multimedia Appendix 1
List of all included studies in the narrative synthesis

41. Ainslie M, Brunette MF, Capozzoli M. Treatment Interruptions and Telemedicine Utilization
in Serious Mental lliness: Retrospective Longitudinal Claims Analysis. JMIR Mental Health.
2022;9(3):e33092. doi:10.2196/33092

42. Ceniti AK, Abdelmoemin WR, Ho K, et al. "One Degree of Separation": A Mixed-Methods
Evaluation of Canadian Mental Health Care User and Provider Experiences With Remote Care
During COVID-19. The Canadian Journal of Psychiatry. 2022;67(9):712-722.
doi:10.1177/07067437211070656

43. Chakawa A, Belzer LT, Perez-Crawford T, Yeh HW. COVID-19, Telehealth, and Pediatric
Integrated Primary Care: Disparities in Service Use. Journal of Pediatric Psychology.
2021;46(9):1063-1075. doi:10.1093/jpepsy/jsab077

44, Connolly SL, Stolzmann KL, Heyworth L, et al. Patient and provider predictors of telemental
health use prior to and during the COVID-19 pandemic within the Department of Veterans Affairs.
American Psychologist. 2021;77(2):249-261. doi:10.1037/amp0000895

45. Guinart D, Marcy P, Hauser M, Dwyer M, Kane JM. Patient attitudes toward telepsychiatry
during the COVID-19 pandemic: A nationwide, multisite survey. JMIR Mental Health
2020;7(12):e24761. doi:10.2196/24761

46. Haxhihamza K, Arsova S, Bajraktarov S, et al. Patient satisfaction with use of telemedicine
in university clinic of psychiatry: Skopje, north Macedonia during COVID-19 pandemic. Telemedicine
and e-Health. 2021;27(4):464-467. doi:10.1089/tm].2020.0256

47. Hutchison M, Russell BS, Gans KM, Starkweather AR. Online administration of a pilot
mindfulness-based intervention for adolescents: Feasibility, treatment perception and satisfaction.
Current Psychology. 2022; doi:10.1007/s12144-022-03025-x

48. Lewis YD, Elran-Barak R, Tov RGS, Zubery E. The abrupt transition from face-to-face to
online treatment for eating disorders: a pilot examination of patients' perspectives during the COVID-
19 lockdown. Journal of Eating Disorders. 2021;9(1):31. do0i:10.1186/s40337-021-00383-y

49. Lohmiller J, Schaeffeler N, Zipfel S, Stengel A. Higher Acceptance of Videotelephonic
Counseling Formats in Psychosomatic Medicine in Times of the COVID-19 Pandemic. Frontiers in
Psychiatry. 2021;12:747648. doi:10.3389/fpsyt.2021.747648

50. Lynch DA, Stefancic A, Cabassa LJ, Medalia A. Client, clinician, and administrator factors
associated with the successful acceptance of a telehealth comprehensive recovery service: A mixed
methods study. Psychiatry Research. 2021;300:113871. doi:10.1016/j.psychres.2021.113871

51. Meininger L, Adam J, von Wirth E, et al. Cognitive-behavioral teletherapy for children and
adolescents with mental disorders and their families during the COVID-19 pandemic: a survey on
acceptance and satisfaction. Child and Adolescent Psychiatry and Mental Health. 2022;16(1):61.
doi:10.1186/s13034-022-00494-7

52. Michaels TI, Singal S, Marcy P, et al. Post-acute college student satisfaction with
telepsychiatry during the COVID-19 pandemic. Journal of Psychiatric Research. 2022;151:1-7.
doi:10.1016/j.jpsychires.2022.03.035

53. Miu AS, Vo HT, Palka JM, Glowacki CR, Robinson RJ. Teletherapy with serious mental
illness populations during COVID-19: telehealth conversion and engagement. Counselling
Psychology Quarterly. 2021;34(3-4):704-721. doi:10.1080/09515070.2020.1791800

54, Morgan AA, Landers AL, Simpson JE, et al. The transition to teletherapy in marriage and
family therapy training settings during COVID-19: What do the data tell us? J Marital Fam Ther.
2021;47(2):320-341. doi:10.1111/jmft.12502

55. Nesset MB, Lauvrud C, Meisingset A, Nyhus E, Palmstierna T, Lara-Cabrera ML.
Development of nurse-led videoconference-delivered cognitive behavioural therapy for domestic
violence: Feasibility and acceptability. Journal of Advanced Nursing. 2022;00:1-10.
doi:10.1111/jan.15347

56. Severe J, Tang R, Horbatch F, Onishchenko R, Naini V, Blazek MC. Factors Influencing
3DWLHQWVY ,QLWLDO 'HFLVLRQV 5HJDUGLQJ 7HOHSM\Fakdend/ U\ 3DUWL
Telephone-Based Survey. JMIR Form Res. 2020;4(12):€25469. doi:10.2196/25469

57. Sizer MA, Bhatta D, Acharya B, Paudel KP. Determinants of Telehealth Service Use among
Mental Health Patients: A Case of Rural Louisiana. International Journal of Environmental Research
and Public Health. 2022;19(11):6930. doi:10.3390/ijerph19116930

58. ter Heide F, de la Rie S, de Haan A, et al. Wellbeing and clinical videoconferencing
satisfaction among patients in psychotrauma treatment during the coronavirus pandemic: Cross-



sectional  study. European  Journal of  Psychotraumatology  2021;12(1):1906021.
doi:10.1080/20008198.2021.1906021

59. Tobin ET, Hadwiger A, DiChiara A, Entz A, Miller-Matero LR. Demographic Predictors of
Telehealth Use for Integrated Psychological Services in Primary Care During the COVID-19
Pandemic. Journal of Racial and Ethnic Health Disparities. 2022;d0i:10.1007/s40615-022-01334-2
60. Vakil T, Svenne DC, Bolton JM, Jiang D, Svenne S, Hensel JM. Analysis of the uptake and
associated factors for virtual crisis care during the pandemic at a 24-h mental health crisis centre in
Manitoba, Canada. BMC Psychiatry. 2022;22(1):527. doi:10.1186/s12888-022-04166-w



7. Publication 4: Determinants of Patient Use of Telemental Health

Services: Representative Cross-Sectional Survey From Germany

Published in JMIR Mental Health as:

Neumann, A.", Kénig, H.-H.", & Hajek, A." (2025). Determinants of Patient Use of
Telemental Health Services: Representative Cross-Sectional Survey From Germany.
JMIR Mental Health, 12, Article e70925. https://doi.org/10.2196/70925

" Department of Health Economics and Health Services Research, Hamburg Center for Health

Economics, University Medical Center Hamburg-Eppendorf, Hamburg, Germany

131



-0,5 0(17$/ +($/7+ 1HXPDQQ HW-

Original Paper

Determinants of Patient Use of Telemental Health Services:
Representative Cross-Sectional Survey From!Germany

$ULDQD 1HXPDQQ O06F +DQV +HOPXW .|QLJ 03+ 3URI'U $QGUp +DM
'"HSDUWPHQW RI +HDOWK (FRQRPLFVY DQG +HDOWK 6HUYLFHY 5HVHDUFK 8QLYHUVLW\ OHC

&RUUHVSRQGLQJ $XWKRU

$ULDQD 1HXPDQQ O06F

'HSDUWPHQW RI +HDOWK (FRQRPLFV DQG +HDOWK 6HUYLFHV 5HVHDUFK
8QLYHUVLW\ OHGLFDO &HQWHU +DPEXUJ (SSHQGRUI

ODUWLQLVWUD % H

+DPEXUJ

*HUPDQ\

3KRQH

)DI

(PDLBDU QHXPDQQ#XNH GH

Abstract

%DFNJURX@BEHPHQWDO KHDOWK VHUYLFHYV HIIHFWLYHO\ DGGUHVV PDMRU FK
SRWHQWLDO RI WKH VHUYLFHV LW LV HVVHQWLDO WR IDFLOLWDWH SDWLH
XVH RI WHOHPHQWDO KHDOWK VHUYLFHVY KDYH EHHQ VFDUFHO\ LQYHVWLJD

2EMHFWHYHPHG WR LGHQWLI\ GHWHUPLQDQWY RI SDWLHQW XVH RI WHOHF
SDQGHPLF DQG LQ WKH ODVW ZHHNYV

OHWKR®V'HFHPEHU ZH FRQGXFWHG D FURVV VHFWLRQDO TXRWD EDVHC
FRPSULVHG LQGLYLGXDOV DJHG WR \HDUV ZKR KDG EHHQ XVLQJ PHQW
KHDOWK VHUYLFH XVH ZDV DVVHVVHG XVLQJ LWHPV WKDW LQTXLUHG ZKH
FXUUHQWO\ LQ WKH ODVW ZHHNV /RJLVWLF UHJUHVVLRQV ZHUH FRPSX'
&29," 2UHODWHG SV\FKRVRFLDO DQG VHUYLFH IDFWRUV DV ZHOO DV SHU

S5 HVX&GWXQJHU DJH D PRUH SRVLWLYH SDWLHQW DWWLWXGH WRZDUG WHC
WRZDUG XVLQJ WKH VHUYLFHVY DQG KLJKHU SURYLGHU VNLOOV IRU XVLQ
WHOHPHQWDO KHDOWK VHUYLFHV VLQFH WKH RQVHW RI WKH &29,' SDQ
DVVRFLDWLRQV ZLWK IXO0 WLPH HPSOR\PHQW ORZHU QHXURWLFLVP D P
RI WKH VHUYLFHV WR DYRLG VWLJPDWL]DWLRQ ORQJ ZDLWLQJ WLPHV RL
&29," 2UHODWHG IDFWRUV ZHUH QRW DVVRFLDWHG ZLWK SDWLHQW XVH VI

&ERQFOXVAHR®YG VRFLRHFRQRPLF IDFWRUV SHUVRQDOLW\ DQG D SRVLWL)
WHOHPHQWDO KHDOWK VHUYLFHV ZDV DVVRFLDWHG ZLWK D SRVLWLYH Sl
VNLOOV IRU XVLQJ WKH VHUYLFHV ZKLFK XQGHUVFRUHV WKH QHHG IRU SL
PRUH DYRLGLQJ VWLJPDWL]DWLRQ DQG KLJKHU FRQYHQLHQFH RI WKH VHL
VXEVWDQWLDO SRWHQWLDO RI WKH VHUYLFHVY WR DGGUHVV FXUUHQW PHOQ\

-0,5 OHQW +HDOWK GRLH

.H\ZRUBMVHOHPHQWDO KHDOWK WHOHSV\FKLDWU\ WHOHWKHUDS\ WHOHPHG

: IDFWRUV FRQWULEXWLQJ WR WKLV LV
Introduction DJHV LQHIIHFWLYH FROODERUDWLRQ

Back q DFFHVV WR FDUH PHQWDO KHDOWK \
ackgroun > @ ,QDGHTXDWH PHQWDO KHDOWK W
IXPHURXV UHYLHZV UHSRUWHG XQPIBWHONHRX\WBRPEHYLWXFEDVUFEKWRQLF
LQ PHQWDO KHDOWK FDUH ®URMLWARKD®RUOGIZUMGHRI> VXLFLGH RU SUHPEL

KWWSV PHQWDO MPLU RUJ H -0,5 OHQW +HDOWK _ YRO _
SDJH QXPEHU QRW IRU FLWDYV


https://doi.org/10.2196/70925
https://mental.jmir.org/2025/1/e70925

-0,5 0(17$/ +($/7+ 1IHXPDQQ HW-

HFRQRPLF @RWVWRQVALGHULQJ WKDW FPHRQUWDW KBDIPD O WKL FOURIQ FKDOOHQJHV |
SHRSOH DUH DIIHFWHG E\ PHQWDO WHH) &B%,FWL ¥ B QGELEIMRIUFGWILW BOWR K B ORKRQ
>@ LW LV FUXFLDO WR LPSURYH DQREI WUDCHWVARGEFW®H IDGWX BB UADVQLGEYFDQH
RI WKH PHQWDO KHDOWK FDUH SURWLI—MJ_\RL(IHV SHUVLVW 'LITHUHQFHYV LQ I

THOHPHQWDO KHDOWK VHUYLFHVKIJZ_|I[I) ! ﬁ%%’kyg\;ﬁ/ RJI&'%D\B%H

PDMRU FKDOOHQJHV LQ WKH SUR@L

THOHPHQWDO KHDOWK PD\ EH GHI V ) Eg ZHU;LJLK(
PXQLFDWLRQV RU YLGHRFRQIHUHQ Jg gﬁ/K VHU
PHQWDO KHDOW®& VHKWHY LGFHHA'L YH U\ V [
KHDOWK VHUYLFHV FDQ EH FDUULH Q/WLI
HJ YLGHR RU WHOHSKRQH FDOOV FH W
PRELOH D?@SV ZHE EDVHG LQWH\UY IHF A |
FRPELQDW@RONKH VHUYLFHV PD\ H

PHOWDO KHDOWK FDUH GHFUHDVH ﬁOFIJQQV\P\FGU%VVI}I-F
VWLIJPDWL]DWLRQ DQG KHOS WR ID VFUHHQLQJ GLDJQRVLV

DQG PRQLWRULQJ RI PH@ND)(XUIL/‘DO—QJI,—BFMQPWL#\LQJ GHWHUPLQDQWY RI SDWL
PXOWLSOH SDVW VWXGLHV FRQILUPWKGUWIKAFHWI FCRWHKNE® HWWR RLYLREKUKVH
QRXV DV ZHOO DV DV\QFKURQRXV VDMOMP HV)MRIO KHDIDWWKK W IDW Y IVF HA/[ LD/AVA. Q
IRXQG FRPSDUDEOH UHVXOWYVY WR LY ®SHBVWEO GV HDUWHNFNXDO® WONUBRPR1IHUP
FOLQLFDO HIIHFWLYHQHVY GLDJQRVWIMWHPBWILEFEUGLYWNMZHIZHF DRV GORGAHNGE Q J
DOOLDQFH DWWULWLRQ UDWIKRV DQmRI S$)[WNL[I:|I-QQ’\XNVIXWI-HVIRDF\MIQFFQL>RQRXV W H

7TKH VWUHQJWKYV RI WHOHPHQWD%XHJ(E \Xy H ﬁ%%’LF \§D§§$|}§_E(€H%S$E(?L\
VLIQLILFDQW UROH GXULQJ WKH ED

LQ SHUVRQ PHQWDO KHDOWK VHUY %
KHDOWK VHUYLFHY DOORZHG WKH F ;&%jé?% K W@@ FP
ZKLOH PLQLPL]JLQJ SK\VWLFDO FRQW " QX

WLRQ &RQVHTXHQWO\ WHOHPHQW DL\%f k'/f'l{/g@/ﬂ;ﬁl
UHPDUNDEO\ ZR U@ GRWGHQYWDQFH
KHDOWK SURIHVVLRQDOV I[URP FRO(I’QLW—UUI-I-H\FHQW VWYXWDMM GLWR VDPSO
KDYH HLWKHU VWDUWHG RU LQFUHIMH G DQDGHP BDQW R OF K® DIOGHU H/G UPYRVF\
XVH VLQFH WKH RQVHW RI WKH &I9Q'G KS$DQGIHIKIWH G OWKRH LIDVVRFLDWLRQ
*HUPDQ\ ZKLFK LV WKH IRFXV RI FOXIWH VWXIEKHUWHKEB XEDMWLRQ KLJKHU VRF
SDQGHPLF DFFHOHUDWHG WKH GLJLMHYQOMHOTFY V NRIHPDNLIQRIQ (RN QKWK KBID O KV
FDUH VI\VWHP VXSSRUWHG E\ WKH ORBRISW UR Y NR F IOLDHIV FRPFSKO DIVQWKH EHW!
'LJLWDO +HDOW®RFDQE $AW *LIJLWDOLYHDOWKD WXSYOIDFFHVV WR IDPLO\ SK\
FDWLRQV 2U@LQDKH K WBRSRUWLRQ RILWRQWE\DEWVEBKKVYIKHU SUREDELOLW\
FLDQV DQG SV\FKRWKHUDSLVWYV XW\QH W@ OHP BGUBPQBHL QU RRUPDXWK .RU

LQFUHDVHG IURP LQ WR IHPD@QH JHQGHWK ROGHU DJH SUHYLR?
WHOHPHQWDO KHDOWK VHUYLFHV DFFREQW RQIRPRMSBHIY VHROW YRIVIWKVYV FRP
LQFUH@mVH > GLDJQRVHV ZLWK KLIJKHU RGGV RI WHO
6LPLODU WR RWKHU KLJK LQFRPIZ-|H I_RI U HG LFm LO\ FR(LD\X/V;
PHQWDO KHDOWK FDUH VA\VWHP V \|7| é\RX
DV SURYLGHU VKRUWDJHY DORQJV § RF(’:
UHJLRQDO GLIIHUHQFHV LQ VXSSO\ éﬁ?\kl F\ \SD U
DUHDV ORQJ ZDLWLQJ WLPHYV IRU Ié %\/\(/(\5 gﬁ
GLVFULPLQDWLRQ LQHIIHFWLYH FR E U[B' Iﬁ:\j-

ORQJ WHUP FDUH IRU@VH?YH-CU-I-PIFIQ‘@-@ C{Wﬁl@_ﬁd’\:R(elevance
VHUYLFHV KDYH WKH SRWHQWLDO WR KHOS RYHUFRPH WKHVH

REV
FOHV )RU H[DPSOH WKH VHUYLFHVIWHEPLQREW b Wi QHPBHYWBH
RI ORFDWLRQ DUH DFFHVVLEOH W& YPREYIIBWHE vHPHVE WS DI L ¥ G XN
UHGXFH WUDYHO DQG ZDLWLQJ WLBIH\?;DW !Z‘Qé’b%\yﬁe'ﬁ' PR B R @ RX Y

RI DQRQ\PLW\@HJ7KHUHIRUH LQFUR I\_A@'!J kM ROERYW FR WHO\
WHOHPHQWDO KHDOWK VHUYLFHV PVI‘:SKLEV "M%%E\LDZdDYRWFiPLsCUhQ(VI\_’b'J\ Wikl
TXDOLW\ HIILFLHQF\ DQG DF|:HvvL\ﬁ!t'c‘J"l_H\/l?\F')4 WP %W‘HQPW#D%)WY ERRM (R F

WKH IXWXUH LF D WKH ODVW ~ ZHHN
UHSUHVHQWDWLYH VDPSOH IURP *HUPD

BRVWSDQGHPLF UHVHDUFK KLJKQ(LD]\KVE‘]AHWK){-Q FHROVMN X WHRE \WRKYV IDU
LQWHUQDWLRQDO WHOHPHGLFLQH ¥\ HPFRHQWWYE KBHRICIRVY R O Y WRH P G 6 UM

KWWSV PHQWDO MPLU RUJ H -0,5 OHQW +HDOWK YRO |
SDJH QXPEHU QRW IRU FLWDV


https://mental.jmir.org/2025/1/e70925

-0,5 0(17$/ +($/7+ 1IHXPDQQ HW-

'H ZLOO IRFXV RQ NH\ GHWHUPLWRQWHD DIQWLWIKSD \8R® HQR/ LK RI WKF
DVVRFLDWHG ZLWK SDWLHQW XVH SOWWHQW R HDQD 6 R QMO \E K W\HH WRL B HR/R |
EDVHG RQ H[LVWLQJ OLWHUDWXUH RQG WRKHRHMOHPHQWDO KHDOWK VHUYLF

6RFLRHFRQRPLF IDFWRUV IDFWRUHD @XWKK DNUMFGNUZBUM ZLGHO\ XVH
HGXFDWLRQ RU OLYLQJ DUHD ZHWKHUKGH DEMKGT L RWU QRIHBHZLWIXO KHD O\
WHOHPHQWDO KHDOWK VHUYLFH GHML EQF RQNWH [RWX W M WIXIGQWH W RI JEH  H[SC
> @ $FFRUGLQJ WR WKH 8QLILVAIGRQRHBUV RS SFBHEW DQG H[WHQVLYH
DQFH DQG 8VH RI 7THFKQ@ORHQ GBIV XBQHG GHWHUPLQDQWY RI SDWLH
DQG DJH PD\ EH LQIOXHQWLDO | SAWRWLF X QDWKDGWAIL MAKWM IRU IXWXUH Vt
EHKDYLRUDO LQWHQWLRQ WR XVH WHOHPHGLFLQH
$FFHVV IDFWRUV SUHYLRXV VWM‘,L,[H;)/ KDYH LGHQWLILHG OLPLWHG
EURDGEDQG LQWHUQHW DFFHVV &IPS MRU EDUULHU WR
WHOHPHQWDO KHDO® K: KHWH LLRH/ XU 8 QF A
VWDWXV KDV EHHQ DVVRFLDWHGS@MAMR KHDOWK FDUH XVH LQ
*HUPDQ\ VXFK DV LQFUHDVHG JHQH,A{H%@@\@J/L[%DFQQQ\(JLL\QL,Ws,lXHVWLRQQDL
DPRQJ WKH VWDW®&WRMKH QVXRF GRW L B OuR)! IWHU SUHWHVWLC
LQVXUDQFH VWDWXV ZLWK WHOHPHRW G diii DR 'ﬂN‘k'ﬂiU‘fk'ﬁ"\'/\RWﬁQQDLUH
UHTXLUHYV IXUWKHU '—QYHVW'-JDVWDR/ FDUULHG RXW EHWZHHQ 'HFHPEH!
+HDOWK IDFWRUV ZKLOH KLJKHU v \éﬁuw\/}”:LRé[f’ WWDBRUHOBR Q‘f‘MXLWHG |
ZDV DVVRFLDWHG ZLWK ORZHU S§4 Héle QLY ) R VD hRH QWD O FHU!
KHDOWK VHUYLFH XVH @Q SHWW ‘é WPERY > H FROOHFWHG FURVV VHFW
®

H
FDO KHDOWK OLPLWDWLRQV ZHUHGQMQW% Wb B WIRH wR{(HHRIPO@ \RQ O\ L
WHOHPHGLFLQH VMU YLFHV HJ > GLYLGXDQY ZKR KDG EHHQ XVLQJ PH
3V\FKRVRFLDO IDFWRUV DVVRFL@) RT & VYR R SDUWLFLSDQ\,

FKDUDFWHULVWLFV ZLWK KHDOWé(UE'I%LlL'I-@Nﬁ 'ﬁLM?ﬁEKTQ(\h\W QHRY JHOGHU
QHVV ZLWK KLJKHU @HFOD& FPW KXWk VHUYL

F XVH WRWDBOP
WKHU LOYRVWLIDWLRQ LQ WHOHPGOWD 6 JaihD WKLY STAVH G KD WR R
SV\FKRVRFLDO 87%$87 GLPHQVLRQV DQG WKHLU SURY
DVVRFLDWLRQ ZLWK WHOHPHGLFEIQIBab(G‘/O-nSJd-QBII'atIDUS-I IXUWKHU

HYDOXDWLRQ LQ WKH *HUPDQ PH WD
&29," 2UHODWHG IDFWRUV &29 & [3?3%[% HP HPSOWR\:? E\
SUHYHQWLYH EHKDYLRUé ZHUH \ﬁ g @ES%% UHFHL
WHOHPHGLFLQH XVH LQ UEIW[LIR
DOVR EH DSSOLFDEOH IRU WHOH CBI\-/@ ik O FRPSV?/EVYALRQ
3HUVRQDOLW\ KLJKHU OHYHOV Hé v DUH DE
VLRQ RSHQQHVV WR H[SHULHQF %g GD\
QHXURWLFLVP ZHUH DVVRFLDW F\gﬁ

XVH@ ZKLFK ZDV DOVR FRQILUP

WHOHPHQWDO KHD@WK VHUYLFH FDO HQW E\?%sz
3URYLGHU DQG VHUYLFH IDFWRUFy ﬁ%%jﬁﬁ 31{%@%@
LVWLFV SDWLHQW XVH RI WHOHPH \'7v V\}:k % GRUI
IDFLOLWDWHG E\ SURYLGHU Dwvmpén@gmwamgbwuwm SURSHUWLHYV

@ 3DWLHQW XVH RI WHOHPHQWDO KHDC
7HOHPHQWDO KHDOWK VHUYLFHV UHSAMK VIH QMW QR 0D @ MIHEPO by IR XIVOLTRQ UM
VRPH RI WKH PDMRU FKDOOHQUJHV X\VH @V KiH BXP Wi @M 0S KRDLOYWR QVRUY LF
PHQWDO KHDOWK FDUH &RQVHTXH®WOW KL QFWHIWERR O WV K/H QXWUHOBUFK
WKH VHUYLFHV VKRXOG EH SULRULWUDE +HIPEWRLQYIWEHMHVGRIWHRYILFLC
PLQDQWV RI SDWLHQW XVH RI WHOHBHQWIREL A<D OWK WKDBW L GH Y HP D X O\
KHOS WR XQFRYHU GLVSDULWLHV L XWHIQ WQ & SIFHD-BAWQ PPRIQIW RPH QY LU XV
WDO KHDOWK SDWLHQWYVY LGHQWLIL YSHREbBH\WBKIHW JHERXSMGD REVWERY
QHHGLQJ DGGLWLRQDO VXSSRUW RO KIHIK®WEKKWHERWHR WG HDQ YIIPEHBNRY D
WRUV DQG EDUULHUV WR XVLQJ WKAKNHMMEHY wikilWw OWHONGUN HPD\DV
XOWLPDWHO\ HQKDQFH WKH ZLGHV§FHBP® HOWD & IK OO VHHIWY FRHYVH P
,Q UHVSRQVH WR WKH &29,' SDQ&WRUN RNHOHEHRMPVD BHRIPIOGWK VHUY
VHUYLFHV ZHUH LPSOHPBQWH® H ORQBKRHOF\ RI WKHLU WHOHPHQWDO KHI
QRXV WHOHPHQWDO KHDOWK VHUY ZzFHHW\VHYBUKNIRESBQ WV 224G MFPROHNV H G
GXULQJ WKLV SHULRG DV\QFKURQRXQF I HOYWRH ¥V W D FIHHNE HIKNWQGF D W K
> @ ([SDQRGLQJ NQRZOHGJH RQ WKHpEHMMW @X®RWE P RWIVD Rilg § B&IEWRMOHG RY
XVH RI DVI\QFKURQRXV WHOHPHQW R HKHOOIKG Yd! W HOLAHDVE Y K@ SVKH LU
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Independent Variables VFDOH ZDV DQGZONMRQD®G[LHW\ V\PS
UH DVVHVVHG ZLWK WKH ZLGHO\ X\

7KH DVVRFLDWLRQ RI YDULRXV GHWﬁ\pFEly@pQV\é\{:[;éw &%\NHH%W x,yﬁprgggv
FXUUHQW XVH RI WHOHPHQWDO KI-LWK/ % H%\(V S7VV|§|PV
ATl

GHWHUPLQDQWYV ZHUH FKRVHQ EDVH@XI%QV\@_ILQUEU Qé;kﬁvuLDd/\(;LLFf:%
SDVW ILQGLQJV DQG UMV RIROMHIBHHWMUWLH\PSWRPY  7KH *HUPDQ YHUV

LQFOXGHG VRFLRHFRQRPLF DFFHVYRKHSDPYE DEZS L Wil RU >
SVI\IFKRVRFLDO DQG SHUVRQDOLW\RWWBpgolﬁV BPRA ﬁL%t\lliA/
FKDUDFWHULVWLFV DV GHWHUPLQDQjN \]I\H_Lh LQAH 5‘!7'VE|%Q/%'¢QWK)HV|§LH-‘
WHOHPHQWDO KHDOWK VHUYLFHV % VH \L'_R/ %U_Vb\é U Q DXWIRS VBV
ZLWK VHUYLFH IDFWR@JX/OW[HFHHGIDBO [/L W VEDOH UDQJL'?J IURT
IRU GHWDLOHG RYHUYLHZ RI WKHJ'J\; XGHG DULDEOHY DQG WKHLU
PHDVXUHPHQW
DOVR H[I[DPLQHG &29 2ZUHODWHG

H K
$ QXPEHU RI VRFLRHFRQRPLF IDngngV ZHAHE FQVdWLYF\‘_kT? vibW XV \HV F

LQFOXGHG JHQGHU PDOH [IHPDOHg,

DJH HPSOR\PHQW VWDWXV XQHPS)qll%LIﬂqQ' g% O Eb P SR H Sak Ha )&9
SDUW WLPH HPSOR\HG DQG RWKHUVFRHHQ Q%é’H

XUEDQ DQG UXUDO OLYLQJ VLWXPWLRRQOLY

WKH VDPH KRXVHKROG OLYLQJ ZL\YKk Dy u
PRQ KRXVHKROG ZLGRZHG RU SDUW oY

RU GLYRUFHG PLJUDWLRQ EDFNJURXQ \H KDYLQJ
FKLOGUHQ RU JUDQGFKLOGUHQ \HVIlRIREYRIUYHGEH VOWHUDOWIRGEBBVRFL
6WDQGDUG &ODVVLILFDWLRQ RI (@ XHDWIRY -RQJsYHUYHROG @R QBV LW
ZDV XVHG WR FODVVLI\ WKH SDUWLFHEBB YW/ ORQX OB W HNE D @ KbHY HDO HK-HF
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,6&(" OHYHOV ZHUH VXPPDUL]HG LB®WRHQRBHW RXISYREHOLRHWY DQG FRF
LQJ D ORZ ,6&(" OHPHHROWKP ,6& (' VOoWPYOHO¥YDV IRXQG WR PHDVXUH ORQHOI
DQG RU KLJK ,6&(" OHYHOV ZDDQ®OQG HHRFBEWERI XY RQRBFBEF'RQDO

OHYHO ,Q DGGLWLRQ WKH PRQWKRN KRXVHRRKYGVRRHWOHQFRPIMHOYBVH[DPL
FDWHJRUL]HG LQWR WHUWLOHYV OWRXYSSRYOM XP IDFPGE\ RIQK | WH@IV XVLQ.
JLYHQ LQFRPH FDWHJRULHYV OHWZRKY §FROH@/64KH VXP VFRUH RI W

WR XQGHU % A WR XXQGHURRBQIHV EHWZHHQ DQG KLJKHU Y
XQGHU % 1 WR XQGHU % SHYFHLWRG X\ORFHPO VXSSRUW 7KH JRI
Yy Y WR XQGHU % Y WV W8EHWWYPDQ YHUVLRQ RI WKH /616
1 WR XQGHU % 1 WRSR¥YWHU, Q2 RXU VDPSOHADRURQPEK OF'R
Y WR XQGHU % Y WRQROE&PY v ,Q DGGLWLRQ ZH REVHU’
DQG Y RU KLJKHU FRQYHUVLRYL@EWWKHge LWHP 6DWLVIDFWLR@ ZLW
LQ 7KLV DVVHVVPHQW RI KRXVKKROGFE MFRUHH IRV WKy 6v/6 UDQJIHV

WHQW ZLWK RWKHU ODUJH VXUYH\\GLVYPONY LIQHGCWKRG *H uplVd) H R WKD W L
,QWHUYLHZ DQG ([DPLQDWLRQ 6 @URRLN MRIKH$EXOWW V' (FBXQG WR EH D YDOL
WKH +DPEXUJ &LW\ +@DOWK 6XUYH\ XUH RI OLIH VDAVLMQDFEXMLR@PSOH WKHFE

DBRIG OF'ROBRDG )XUWKHUPRL

D RQE

:H FRQWUROOHG IRU GLIIHUHQFHY, iéx%ﬁ& VY o'PEWRABE 63 R FddiwHUP L.
GLIIHUHQFHV LQ UHJXODWLRQV D FRQMFH%VK\RWJ@%,_QJ,RWK&HDVXU
XVH RI' WHOHPHGLFLQH HILVW IRU JfiRdi &by %LU&WP'HQ KUBRSEvW N v
LQ *HUPDQ\ WKLV IDFWRU ZDV FRQMLGHUHG s BWP MWW RAER KHD
LQVXUDQFH RU SULYDWH KHDOWK Q& J\f@ﬁ‘bDQEﬁ XYW
LQWHUQHW TXDOLW\ DW WKH SDWLH,@ Wby QﬁUVZLE,;Q FAY
VWDEOH IDVW EXW QRW VWDEOH O&l

Qﬁ%ﬁé'%
QRU VWDEOH RU QR LQWHUQHW FRQ&@&&%RQ D KRPH VWXG\ )XUWKHUPR!

,Q DGGLWLRQ KHDOWK IDFWRUYV @QWHHI-QWP\[QEP-IV@WWWIZ(\@FiQW@&@lIJi@V WHC
GHSUHVVLYH DQG DQ[LHW\ V\PSWR¥YKH &HIUHNGLYKHRWSRRBYFHSWDQFH
ZHUH PHDVXUHG XVLQJ WKH 3DWLROW DVWHGTERWK YAKHUARIOR & B V@ REQBK L
3+4 ® 7KH 3+4 LV D ZHOO HVWBROYVREGTYRYHUBGSHHEKR®HWOVR SQRE
PHDVXUH RI GHSUHVVLRQ VHYHULWVYDRBSWRH WION W RMPZORH 7 YHEIREE (DK | &H® Q ESC
FRQVLVWYV RI LWHPV ZLWK D VXP RIFRUH UPHQB/GB8NTBRERQWRVWYV RI L
KLJKHU YDOXHV LQGLFDWH PRUH VWWPRHIHH GHKUHY Y DR HM pPls(ciRiP WH PR L
7KH *HUPDQ YHUVLRQ RI WKH 3+4 ZKpVKRKOBLRR EHOAWREY LQFOXGLQ
UHOLDEOH &URQEQ@GKYDOLG VHQVIWRQLW\ H[PHFAVDQF\ FRQYHQLHQFH |
VSHFLILFLW® ,Q>RXU VDPSOH RWHKHKWRIR MUY 7KH VFDOH ZDV GHVLIJ

=T

\%
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DWWLWXGHV WRZDUG WHOHSV\FKRStAtiUES Anafysi§OLQLFDO SUDFWLFH DQG
UHVHDUFK DQG LV EDVHG RQ WKH ZHOO HVWDEOLVKHG IUDPHZRUN RI
WKH 87$8@ >6R IDU QR YDOLGDWHG ¥¥V¥WpCHYDWWAYPWIHR Y IRHSOH FKDUD
WKH 87$87 3 H[LVWV &RQVHTXHQWSHFRGU PP WHD W/OCE)WL'-Q’%"“RH UHJUH!
WKH 87$87 3 ZDV FUHDWHG E\ VSI-H:[LS[S)(BL HGW\'ﬂ/'ﬂJERj/\)’ pWR\YVRQ P

WKH SURIHVVLRQDO WUDQVODWLRQ c? \X\X/@ RgH
RXW E\ WKH ILUVW DQG HGLwWLQJ EXHHWILH Sadk g l
WRU 62 FHUWLILHG &RQVLGHDR ET'(HH Lfﬁ?xl?é’M ES%W'—N&%V ZLWK
WKH FURVV FXOWXUDO DGDSWDavLREHR P WiKoY iy MHBY

PDGH DGGLWLRQDO UHILQHPHQWV WRAkRCNSHE ¢

VHPDQWLF LGLRPDWLF H[SHULHQ *bé“H&ﬁ;UEH

EHIRUH SUHWHVWLQJ WKH TXHVWLR@%}V{BEBﬁH
CITHU H WHOHPHQW

7R WHVW IRU WKH DVVRFLDWLRQ ®¢ @wu%ypa@pmmvszmy§@wH@(yv@ IR
XVH Rl WHOHPHQWDO KHDOWK VHU¥VKHYL DAMU L@ FEO XSHIR WHAH  %g- I* lubhb Q )\
,QYHQWRU\26RFLR (FRQRP@F LID N O Q)REGEHH U PKH VHFRQG UHJUHVVLRQ |
VXUYH\ 7KH %), 6 LV EDVHG RQ WKH v VIRK¥HB WILLRIQWE YAH wXY RRWERWOW XVH RI
> @ DQG FRQVLVWYV RI LWHPV PHIPONR LQFGERAQNVEG § VHULR XHUQ MW R UV D!
HIWUDYHUVLRQ RSHQQHVV DJUHHDQBGHEHOG HRWG YDHX WREW HR/L ¥ B U HDIFKF O
ZLWK LWHPV 7KH VFDOH ZDV GHRYHRREBHGHLQHWYWHR BRRWEHWVRI*LYHQ |
WKH 6RFLR (FRQRPLF 3DQHO DQG %RVVIRXR T DWR HYD YIH URRSCWAVHQW LQ |
DFFHSWDEOH SV\FKRPHAWU|F BXR SYDIREWRO\> KRXVHKROG QHW LQFRPH
&URQEDBRG OF'RQDROG WKH ELJ ILYdHIHWRQP QbW XVHG WR DGGUHVV Wk
GLPHQVLRQV UDQJHG EHWZHHQ Y DRAWBWHOHRO KA E VYR PRBVLQJ YDOXHV
H[WUDYHUVLRQ FRQVLGHUHG DW BQ D OSKDWDH YYHH \RUF

‘H DGGLWLRQDOO\ DVNHG SDUWLYPYRHBYBRR X¥EHGFIRY Y K K GWD WLV
FKDUDFWHULVWLFV RI WKHLU SURYLDGQ—WHGEBLP@@@QN@Q@UPFF@JHW@ iy H
GLFLQH UHVHKEDUEK H[DPLQHG SURYM"@HED@P\F@(@[PMF?—@@\W IKAGDOO LQFC
WLFV WKURXJK SDWLHQW UDWLQJIVVFEQHY¥yURYLGHU V DWWLWXGH WRZDUC
WHOHPHQWDO KHDOWK VHUYLFHV ZDV PHDVXUHG XVLQJ D VLQJOH LWHP
DVNLQJ WKH SDWLHQWV ZKHWKHU WR@sURPSUHH WKDW WKHLU PHQWDO KHDO
SURYLGHU KDV D SRVLWLYH DQG HQ
WDO KHDOWK VHUYLFHV UDQJLQJSQH@%Ch\é‘y&&Bﬁ%ﬁ@S\ GLVDJUHH WR

VWURQJO\ DJUHH ,Q DGGLWLRQ SURYLGHU VNLOOV ZHUH H[SORUHG
XVLQJ D VLQJOH LWHP DVNLQJ SDWIKHQ ®WNVF KL WW HYHWRKKR U FWHHHU WMWDHIW V
WKHLU PHQWDO KHDOWK SURYLGHSUKYWHQWEOHAKHVIOBO \WNIFOBDPPSOH L
FRPSHWHQFLHV WR XVH WHOHPHQWI® RS LKHBXW R W HRIY IZKHV KZLWKRXW DQXH

SUREOHPV UDQJLQJ IURP VWURQJO\ GLVD4BRHQWWQG/ WURQJO\ GLYHU
DJUHH 7KH VDPSOH LQFOXGHG LQGLYLGX

J)LOQDOO\ ZH WHVWHG IRU DVVRFL %[%/W II\?|$[I5|LHJ3’LEHO|Q|EM/§\HMSZH([\)MBPS\?V

WKH FXUUHQW XVH RI WHOHPHQW NG R 0w

SDUWLFLSDQWYV ZKHWKHU WKH\ XV HBEEW D& KH P Pk vsrbLb\(,\;Lf,HLvS%
DYRLG VWLJPDWL]DWLRQ IRU H[DPSQH V\ﬁ@mﬂg{L\ﬁ_'Bv%ry\H_\pJ IDPLOL W
SHRSOH LQ PHQWDO KHDOWK IDFLORWEHV QILQJI HYRBEKIR R\NVX\IﬁHgV}/L
DOO WR FRPSOHWHO\ WUXH )XUWKHUPRUH gYKiik QHYEORRHBERDSEHRH DO\
LHQFH ZKLFK WHOHPHQWDO KHDO Wity SWILF ¥ pRlbiVz (AP FORRAM Y HEG b
v
v

\HV VKRUWHU ZDLWLQJ WLPHV DQG HDVLHU HGXOLQJ RI ILUVW
DSSRLQWPHQW \HV VKRUWHU ZDLWLQJ WLPH V HDVLHU VFKHGXO
LQJ RI ILUVW DSSRLQWPHQW DQG QR
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7TDEOBDPSOH FKDUDFWHULVWLFV 1

9DULDEOHYV 9DOXHV
5HSRUWHG XVH RI WHOHPHQWDO KHDOWK VHUYLFHYV
6LQFH WKH RQVHW RI WKH &29,' SDQGHPLF Q
<HV
1R
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9LGHR VHUYLFHV Q
<HV
1R
7HOHSKRQH VHUYLFHV Q
<HV
1R
$VIQFKURQRXV VHUYLFHV Q
<HV
1R
&XUUHQW XVH DPRQJ SDVW XVHUV LQ WKH ODVW ZHHNV Q
<HV
1R
6RFLRHFRQRPLF IDFWRUV
*HQGHU Q
0HQ
‘RPHQ
'LYHUVH RU LQWHUVH]
$JH UDQJHPHDQ 6
(GXFDWLRQ@DO OHYHO
/IRZ HGXFDWLRQDO OHYHO ,6&("
OHGLXP HGXFDWLRQDO OHYHO ,6&("
+LJK HGXFDWLRQIDO OHYHO ,6&("
(PSOR\PHQW VWDWXV Q
8QHPSOR\HG
YXOO WLPH HPSOR\HG
3DUW WLPH HPSOR\HG
2WKHU
ORQWKO\ KRXVHKRB®QHW LQFRPH %
/IRZ LQFRPH WR XQGHU
OHGLXP LQFRPH WR XQGHU
+LJK LQFRPH RU KLJKHU
$UHD OLYHG LQ Q
8UEDQ
ORVWO\ XUEDQ
5XUDO
/JLYLQJ VLWXDWLRQ Q
/LYLQJ ZLWK SDUWQHU LQ WKH VDPH KRXVHKROG
/LYLQJ ZLWK SDUWQHU ZLWKRXW D FRPPRQ KRXVHKROG
3DUWQHU GHFHDVHG RU ZLGRZHG
6LQJOH RU GLYRUFHG
OLJUDWLRQ EDFNJURXQG Q
<HV
1R
+DYH FKLOGUHQ Q
<HV
1R
+DYH JUDQGFKLOGUHQ Q
<HV
1R
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$FFHVV IDFWRUYV
,QVXUDQFH W\SH Q
6WDWXWRU\ KHDOWK LQVXUDQFH
3ULYDWH KHDOWK LQVXUDQFH
,QWHUQHW FRQQHFWLRQ TXDOLW\ DW KRPH Q
)DVW DQG VWDEOH
YDVW EXW QRW VWDEOH
6WDEOH EXW QRW IDVW
1HLWKHU IDVW QRU VWDEOH RU QR LQWHUQHW FRQQHFWLRQ DW KRPH
+HDOWK IDFWRUV
"HSUHVVLYH WPQWHRPHDQ 6
$Q[LHW\ VEPGWWRIV PHDQ 6
3UHVHQFH RI DW OHDVW FKURQLF SK\VLFDO LOOQHVV Q
<HV
1R
6HO| UDWHG KHDRPHDIQ WD QJH
&29," 2UHODWHG IDFWRUV
5HFHLYHG &29," YDFFLQDWLRQ Q
<HV
1R
JHDU RI &¥9UDQJH PHDQ 6'
3VI\FKRVRFLDO IDFWRUV
/IRQHOL®HNVY VFRUH UDHDI® 6
BHUFHLYHG VRFLDO VXSSRUWQBWHIPMDX QG IULHQGV
/LIH VDWLVYIDEI. PG DQ 6
6HOI HYIPFHDR VFRUH BEQQH 6
$SWWLWXGH WRZDUGV WHOB@HQ WDHDRHBOWK VHUYLFHV
3HUVRQDOLW\
&RQVFLHQWLRXVQMWINVQ UB'QJH
(IWUDYHUVILRQPMDQJRE'
$JUHHDEOHOQHV WV HDDQ BH
2SHQQHVV UPAD® 6
1HXURWLFLVP PHDQ@IH6"
BURYLGHU FKDUDFWHULVWLFV
BURYLGHU DWWLWXGH WRZDUG WH®HPHQWDO KHDOWK VHUYLFHV UDQJH
3URYLGHU VNLOOV IRU XVLQJ WHOHMHDIWBO KHDOWK VHUYLFHV UDQJH
6HUYLFH IDFWRUYV
8VH RI WKH VHUYLFHV WR DYRIPG(HD@LBPDWL]DWLRQ UDQJH
+LJKHU FRQYHQLHQFH Rl WHOHPHQWDO KHDOWK VHUYLFHV Q
<HV VKRUWHU ZDLWLQJ WLPHV DQG HDVLHU VFKHGXOLQJ RI ILUVW DSSRLQWPHQW
<HV VKRUWHU ZDLWLQJ WLPHYV

<HV HDVLHU VFKHGXOLQJ RI ILUVW DSSRLQWPHQW
1R

D’KH HGXFDWLRQDO OHYHO ZDV PHDVXUHG XVLQJ WKH ,QWHUQDWLRQDO 6WDQGDUG &0OD
HGXFDWLRQDO OHYHO

EFRQYHUVLRQ UDWH 86 % LQ

FHSUHVVLYH VIPSWRPV ZHUH PHDVXUHG XVLQJ WKH 3DWLHQW +HDOWK 4XHVWLRQQDLUH
G Q[LHW\ VIPSWRPV ZHUH PHDVXUHG XVLQJ WKH *HQHUDOL]HG $Q[LHW\ 'LVRUGHU 6FDOH
HHDU RI &29," ZDV PHDVXUHG XVLQJ WKH )HDU RI &29," 6FDOH )&9 6 +LJKHU YDOX|
/JRQHOLQHVYV ZDV PHDVXUHG XVLQJ WKH 'H -RQJ *LHUYHOG /RQHOLQHVYV 6FDOH +LJKHU
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J3HUFHLYHG VRFLDO VXSSRUW E\ IDPLO\ DQG IULHQGV ZDV PHDVXUHG XVLQJ WKH /XEEHC
SHUFHLYHG VRFLDO VXSSRUW E\ IDPLO\ DQG IULHQGYV

KLIH VDWLVIDFWLRQ ZDV PHDVXUHG XVLQJ WKH 6DWLVIDFWLRQ ZLWK /LIH 6FDOH 6:/6 +
“HQHUDO VHOI HIILFDF\ ZDV PHDVXUHG XVLQJ WKH 6KRUW 6FDOH IRU OHDVXULQJ *HQHUI
>$6.8@ +LJKHU YDOXHV LQGLFDWH KLJKHU VHOI HIILFDF\

MWWLWXGH WRZDUG WHOHPHQWDO KHDOWK VHUYLFHV ZDV PHDVXUHG XVLQJ WKH 8QLIL}F
3 +LJKHU YDOXHV LQGLFDWH PRUH SRVLWLYH DWWLWXGHY WRZDUG WHOHPHQWDO KHD
MHUVRQDOLW\ ZDV PHDVXUHG XVLQJ WKH %LJ )LYH ,QYHQWRU\26RFLR (FRQRPLF 3DQHO
SHUVRQDOLW\ WUDLWYV

Regression Analyses :KHQ FRPSXWLQJ IXUWKHU VXEJURX
_ _ RXWFRPH IRU GLIIHUHQW VHUYLFH W
Patient Use Since the Onset of the COVID-19 DQG DV\QFKURQRXV VHUYLFHV DQG
Pandemic DQ[LHW\ DQG DIIHFWLYH GLVRUGHU
JQ)LIXUHUHVXOWYV RI WKH PxowLsdH' D S w Dgh;@"’r&_\? E@'r] "‘FDFQFH
GHWHUPLQDQWV RI WHOHPHQWDO D 48+ %VI&L\J{] U o @Fﬁ%ﬁ%ﬂl—'ﬁ
Rl WKH SDQGHPLF DUH VXP PRXOWHB R b PIE\I— \ | V DOG
$SSHQGLRU GHWDLOHG UHVXOWYV H ﬁp\é( P%h o
KHDOWK VHUYLFHV ZDV VLJQLILFDQ 'Elil oGt AR %%%)WCBQHJ
|
25 &, ! 3 D SRVLWL : J, V9 RU GLYRUEHC
DWWLWXGH WRZDUGV WHOHPHQWD H K
V H J | HIILFDF\ DQ
&, ! 3 D SRVLWLYH SURYLG Wﬁ ~ gngé G LQ VRPH PR
WHOHPHQWDO KHDOWK VHUYLUFHV I%&
3 DQG KLJKHU SURYLGHU vnLod C?Wﬁpﬂ/(ib WRSHTHERLBHG WV Xxowy
&, ! 3
KWWSV PHQWDO MPLU RUJ H -0,5 OHQW +HDOWK YRO I
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JLIXUAHVXOWY RI ORJLVWLF UHJUHVVLRQ IRU GHWHUPLQDQWY RI WHOHPHQWDO KHDOW!|
VDPSOH 1 2GGV UDWLRYV ZLWK &,V bUH SSUHVHQWHG UHI UHIHUHQFH FDWHJRU\

Patient use since the onset of the COVID-19 pandemic

Socioeconomic factors
Gender (ref: men)
Women - -
Diverse or intersex — >

1

dekde

ry

ge
Educational level (ref: low educational /eve/)
Medium educational level =
High educational level — -1
Employment status (ref: unemployed)

Full-time employed =1

Part-time empl o%
er —

Household income (ref: low income)
Medium income =
) High income —
Area lived in (ref: urban)
Mostly urban -
Rural —
Living situation (ref: living with partner in the same household)
Living with partner without a common household -
Partner deceased or widowed —
Single or divorced —
Migration background %ref noi

Lld g lasld

Having children (ref: no
Having grandchildren (ref: no
Access factors
Private health insurance (ref. statutory health insurance
Internet connection quality (ref: fast and stable,
Fast, but not stable —
Stable, but not fast —
Neither fast nor stable or no internet connection at home —| —4
Health factors
Depressive symptoms -
Anxiety symptoms —
Presence of at least one chronic physncal lliness —
Self-rated health
OVID-19-related factors
Received COVID 19 vaccination (ref. no) — —a
Fear of COVID-1
Psychosocial factors
Loneliness —
Perceived social support by family and friends —
Lifé satisfaction —
Self-efficacy —
Attitude toward telemental health services —
Personality
Conscientiousness -
Extraversion —
Agreeableness -
Openness -
Neuroticism —
) ) Provider characteristics
Provider attitude toward telemental health services — -l
Provider skills for using telemental health services — -

bk A.fll. . !
T T“ TH I T

o

p AN

$-0-0-8-0
-0

Odds ratio

Patient Use in the Last 4 Weeks LQFOXGHG LQ WKLV PRGHO DQG KLJKH
VKRUWHU ZD

'KHQ FRQVLGHULQJ WKH FXUUHQW\NE(F\WV %I%(\;NHQUEILTI@WPIQHé%QP%KRI WK
VHUYLFHV VRPH VLJQLILFDQW UHODWI[RQVYKLSY ZLWB\)Nf,quQ)HW\yH\J, IR

ZHUH REVHUYHG HVHDWLSOH ORJLV%L# UHJYHYVLRRQ HDVLHU VEK

UHYHDOHG SRVLWLYH DVVRFLDWLRQM RI IXOO WLPH @PSORL%@QWL@@DOO\
&, | 3 ORZHU OHYHOYRRI RHYWRWYVRFLDWHG ZLWK WKH F>

FLVP 25 B, 3 DQG D pRY¥ | FHV v H B XEDEIOR6 L DQ3 R 8 HRMHGW D L «

WLYH SURYLGHU DWWLWXGH WRZDYGV YHkH, VHUYLFHV

&, | 3 ZLWK WKH FXUUHQW XVH RI WHOHPHQWDO

KHDOWK VHUYLFHV )XUWKHUPRUH VHUYLFH IDFWRUV ZHUH H[FOXVLYHO\

KWWSV PHQWDO MPLU RUJ H -0,5 OHQW +HDOWK YRO |
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JLIXUBHVXOWYV RI ORJLVWLF UHJUHVVLRQ IRU GHWHUPLQDQWY RI FXUREQW XXIVW LRIVWH @/
&OV DUH SUHVHQWHG U8B UHBHUHQFH FDWHJRU\
Patient use in the last 4 weeks
Socioeconomic factors

Gender (ref: men)
Women —

A -

Educational level (ref. low educational /evgl)
Medium educational level —
= ’ tl—{ngh{ed{ucanonall Ievgz)l -1

mployment status _(ref. unemploye
i Full-time err?plg ed — g
Part-time employed —
Other —

Household income (ref: low income)
Medium income —
High income —
Area lived In (ref: urban)
Mostly th’b%in -

u

o T § 44

&

Living situation (rerl. living with partner in the same household)
Living with partner without a common household —
Partner deceased or widowed —

o143

Single or divorced —
Migration background gref: noi -

Having children (ref. no
ref. no

o
.
Having grandchildren — -»—
’ . Access factors
Private health insurance (ref. statutory heaith insurance) - -—
Internet connection quality (ref: fast and stable)
Fast, but not stablé — -—
Stable, but not fast — -
Neither fast nor stable or no internet connection at home —-{ e+
Health factors
Depressive symptoms - 4
Anxiety symptoms — L4
Presence of at least one chronic physical iliness - -
Self-rated health — -
. COVID-19-related factors
Received COVID-19 vaccmatlonéref: nog - -
Fear of COVID-19 —
Psychosocial factors
Loneliness —
Perceived social support by family and friends —
Lifé satisfaction -
Self-efficacy —
Attitude toward telemental health services — 4
Personality
conscientiousness — ;
Extraversion —f L4
Agreeableness — <
Openness - ’
Neuroticism —
. . Provider characteristics
Provider attitude toward telemental health services —f o FrE
Provider skills for using telemental health services — .
; Service factors
Use of services to avoid stigmatization — L Sl
Higher convenience of telemental heaith services (ref’ no)
Shorter waiting time and easier scheduling of first appointment — —e ki —
~ “Shorter waiting time — —e- ik
Easier scheduling of first appointment — —

& o0 oo b

P
*

- - VFKHGXOLQJ ZHUH REVHUYHG :H H[DP
Discussion GHWHUPLQDQWYV ZKLFK KDYH EHHQ UI
e s DQG WKHUHIRUH RXU VWXG\ SURYLGH\
Principal Findings EHKDYLRU RI PHQWDO KHDOWK SDWLHQ
,Q WKLV VWXG\ ZH H[DPLQHG GHWWHBYQBHMVY RI XVH VLQFH WKH
RQVHW RI WKH &29," SDQGHPLF CEXUUHOW XVH LQ WKH

ODVW ZHHNV RI WHOHPHQWDO 'Wk)fo ﬁﬁ}%{uéﬁﬁsﬁ?{c UHSUHVHQ
WDWLYH VDPSOH RI PHQWDO KHDOWHKQFREWHXYHOY WKRP D'WURBLIPWLRQ R
LQ WHUPV RI JHQGHU DQG DJH JWRXSVWAFWUROWK ZMHHORRPBOWDO KHDO
WKDW WHOHPHQWDO KHDOWK VHUYGRHLKV H RADVO0S RVRGALLYIHD LIFWORNF LEDMW IR
ZLWK \RXQJHU DJH D PRUH SRVLWLDYPSSRBWTEKOW PDW WX WPHERY WRKDDNW GV H O
WHOHPHQWDO KHDOWK VHUYLFHV DVPBRW DROINMKIGY KV 1S UWRRYELLRHHUE FDONMRW L W )G
WRZDUG XVLQJ WKH VHUYLFHY DQGDMVKHUD URONVGIRY VREORNFIRQRRYEQBK
WKH VHUYLFHV 7KHVH ILQGLQJV ZKNWBHOWXS FROWKOWD\WDRROLWUYRQDWUH D
VXEJURXS DQDO\VHV IRU VHUYLFH eW$SK VIPGBR WHROWKRQW RUEHU Wt
DVIQFKURQRXV VHUYLFHV DQG SVIBRPDWHUUFDOLDRXRMHWVYVIURELBHDW\LRQV
DQG DIIHFWLYH GLVRUGHU :KHQ HDPBEXWKIYKEAU GRR WRZH D W EXUWOMO O
XVH RI WHOHPHQWDO KHDOWK VHUVDPHVKRBRWHKRYE IDWWQVER KIOW DR QRK IZO @/t
IXOO WLPH HPSOR\PHQW ORZHU QHAXWRWAHOWPHGLPRWYHKH XSRVIGWXUYIH@ WKH

SURYLGHU DWWLWXGH WRZDUG WKH KWWY REFVG K\MGHG RO JW KAD & 8 U RIUF W W K
DYRLG VWLJPDWL]DWLRQ ORQJ ZDLWLQJ WLPHV DQG LQFRQYHQLHQW
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QRPLF GLVSDULWLHY LQ WHOHPHGLFHQPMDXV M DFBOWL RX MEIBXKO\W R FIXIVH QW IR®

PHQWDO KHDOWK SDWLHQWYV SDWLHQWV ZLWK DFXWH RU UHVLGXDC

IHYHUWKHOHVY ZH IRXQG D V H HQW?/L?—II—D:-(H
\RXQJHU DJH ZLWK KLJKHU OLNHO yﬁ § RQV
VHUYLFH XVH LQ RXU VDPSOH 3UH K
*HUPDQ DV ZHOO DV WKH LQWHUQ OV VHU IQC\-{V
WKLY UHODWLRQ& KEBLY ILQGLQJ PD\ LJ

JURZLQJ JUH\ GLJLWDO GLYLGH LQ Gl&‘ELQWDOZU(HHGDIID\M/HKGFEBLHWVHZU(FLLFQ(DIQD/‘D\O\Z}
IRU DFWLRQ LQ SUDFWLFH DQG UHVBIDYDWEKL YW HGJ A Y W& W MUKYHL HHF OWXHN LIRID RRX
ROGHU SDWLHQWYV LQ @HBRWMUKHQW® WMURIHH@PWF K REVHUYLQJ VLIJQLILFDQW
WHOHPHQWDO KHDOWK VHUYLFHV XWHODREG\ HKDOOWIQRH VHREORAP H QAL W K
VWDWXV ZDV DVVRFLDWHG ZLWK D'HURBEAVU GXIUNIPOLWR R GS [R® GSARNY ¥ HELW K W
XVH RI WKH VHUYLFHV LQ WKH ODVDWWPHBXWHEBXWE® WIK-HH OHDRASHOLIR WIGP H S H
LQGLYLGXDOV PD\ FRQWLQXH WR Y FGROH MAWHIBR Q/YKHIRDH @ REK VD QUEK W UFDRY>HDV |
WLPH VDYLQJV DVVRFLDWHG ZLWK &ZBRRW H DAH G ¥ EREBH\DAMLEHKO P B H \RREDYGH D O\
WKH SDQGHPLF ,Q DGGLWLRQ IXOQ@ WLBHGHKF®QRMH R I LIQMG. YDVOMRFOY WH G
PD\ EH PRUH IUHTXHQWO\ H[SRVHG RV G/DR MDD LEGHODFGEHINVG UWRHMX ORPAHLA@W D O
LQ IHZHU EDUULHUV WR WHOHPHQWD® HKHBOOMW K HWHU WIKFHH XWH QB BFRU &2 9,
LQJO\ EHLQJ HPSOR\HG ZDV DVVRELWWHC ZILRXKY GLKIVW BDO KIHDO@AAHKY V HV
OLWHUDF\ L@WEBERIUSDYWXSLHY DUH UHVYSLUBW RUR GILNPIDYH V

WKLV UHODWLRQVKLS LQ SRVWSDQGHd:’H{_ V\}:LFEJIFW I-WE8E5XGHG SVI\EKRVREL

1RQH Rl WKH LQFOXGHG DFFHVV QRWWRUWR ZIHIMIHGLZQWIK IDQW.EIQW XVH
DVVRFLDWHG ZLWK WHOHPHQWDO KHDBKRY R FHIUXQ FIKD KW R UVQ VROFK \DD/P DRI |
7KH PDMRULW\ RI PHQWDO KHDOWHK LIKWLEBWOHYQ 8 UPDHQWLHDHP\FRPSDU
WR KDYH DFFHVV WR WHOHPHQWD®O  IKHDOQE& VHUYLFHVIDEWRDYG THYFKRK
YDULDWLRQV LQ LQWHUQHW FRQQ HFMILHRFQW TIXDIOXWMQ PRV RK®R PWHK IR US W ILHQ W
HQFHV LQ LQGLYLGXDO LQVXUDQ F i HDFHNM O DWHLLRYQ W H 7 K L1\H YLH/U WE HOHYIN ~ V
ZLWK SUHYLRXV LQWHUQDWLRQDO WKHXSDWY HQ@WVF KD \D\U VR XBEVWRYBGGV
QR UHODWLRQVKLS EHWZHHQ LQVXRED/QIFH HAVDY RX UD QW X SD WILKHD B/7 HPETHG |
RI VIQFKURQRXV WHOHPHQ MWD A HHDXOWWE WHR YALHFBIVX®Y H WKH SDWLHQWV - D\
OHVV GLVSDULWLHV LQ DFFHVV WRDEFWRBGEDQREX\LQWHHBE W \K\DRFAH [EW H G
LGHQWLILHG DV D PDLQ EDUULHU WR HV@ ODI@E G 6NVRH DXS\EHI DL WRO VEWO B \
LOQWHUQDWLRQD®@ VWKEKHWKRXOG RH FIRQVHGWUXGH RI WHOHPHQWDO KHI
LQ WKH JOREDO FRQWH[W )R@® HDMMDE MK HEMOBN LVX BILWO FRQYHQLHQFH
LQHG D ODUJH VDPSOH RI $PHULFDQURRXQRMKIROWGVZERQEK IRHQE RHKIDWKUHG |

EURDGEDQG LQWHUQHW DFFHVV ZD\QMXENWD S WD B QW PRIVLY DY L B B UDDG
KRXVHKROGV UDFLDO RU HWKQLF PMHQRWLIFMY KRRZHKROG¥ X KRN QMWK R Q6 \R |
ZLWK QR KHDOWK LQVXUDQFH O H\\D\H@RMD W HEQ DIQ ED Q RZH UDNVYRER B W H G
KRXVHKROG VFRUHV 7KHUHIRUH WKH 87$87 GLPH
6XUSULVLQJO\ QHLWKHU PHQWD%’P bv\g? o XV
KDG D UHODWLRQVKLS ZLWK WHOH
VDPSOH 7KHUHIRUH WHOHPHQWD %TH H J/?
DEFHVVLEOH WR YDULRXV SDWLHQ 5 vé ﬁ_'%l-gl
VHUYLFHV PD\ EHQHILW ERWK SD v S0
SK\VLFDO KHDOWK DQG WKRVH ZLW oo
LOOQHVV :KLOH KHDOWKLHU SDWL)] LQ RN
DFFHVVLELOLW\ DQG FRQYHQLHQFH R HLU HYHU\GD\
OLIH HJ UHGXFHG WUDYHO WLPH DQREQFRBEH mHH[LEmem\HGsswuHQWD/OL
ZLWK VHYHUH KHDOWK OLPLWDWLRIDWHED  ID/8IS U A ODW H QO\RTYM UK IEDO WKV
HUV WR XVLQJ UHPRWH VHUYLFHV WHKD WO RV KAHU S DR GOV W R VIS S RKQWL R U
PHQWV UHTXLUHG DQG JUHDWHU FRKHRU WS HIW RIQFROH. W \+ RARDHYHU FXU U F
SDVW ILQGLQJV UHJDUGLQJ KHDOWKY RAHWDMHE IDOYW\O RAHU BH¥EOV RI
QWHUQDWLRQDO VWXGLHV IRXQG \LIQUQMLEBEB WS DNYREXD WLROHD B F K LR RH \
SVIFKRORJLFDO V\PSWRP VHYHULWXVELWN®GVROQOMHP HKUR BHIPPQOWGE D SR
RI WHOHPHQWDO KHDGO@VKILNMHYWKHKEBKNY DMHY HOV RI Q KX URKHL 5 U 3R X V
SK\WLFDO DQG PHQWDO KHDOWK ZDVJBNVRKIDDW H® GAIWLG XD KWL JKEWK K L
IUHTXHQF\ RU SUREDELOLW\ RI WHOHRE®WD OG KMBDWK WKUNDRH DXYG DQH
UHFHQW VWXGL@V /ENHZLVH D VW XK DROBVKI IEHIKEDIY@R UK FK PD\ FROWUL E X
KWWSYV PHQWDO MPLU RUJ H -0,5 OHQW +HDOWK YRO H
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WHOHPHQWDO KHDOWK VHUYLFH XVHXWUSRW LEIOMHH BV XOWH WL R OD LRGL QUK DA
FRQWUDVW PLJKW EH WKDW SDWLH&Q2A9Y' ZEBWHORBMWHKGQ HBXVRKMRMVRNIPD SU BI®
LQ SHUVRQ YLVLWV GXH WR D KLJKBIW QHHUGRIRDNOHWRWDRGD S WWRXYS.SRHUW F K
,Q WKH SRVWSDQGHPLF SHULRG ZKHAKY FRQUH@QNMUMKGHGADNMHONYWVVHGBYLGH V
RXU VWXG\ WKH DYDLODELOLW\ RI D@GHWKRQKVYWSPDWY GHWXUGRGVWH® P D\
KDYH EHFRPH WKH SUHIHUUHG RSWURIYHPWKKULS UBIISDLONGHP LF KWV KQGEBXGH
REVHUYHG QRQVLIQLILFDQW DVVRFXPMWARYVORIGOMXGRI/QELYV R OALDNEKO VKN H
LOWHQWLRQ WR XVH RU DFWXDO XF/lH-IHBLE/\UG)G)WRI—RQVRIXO KHLAWEKVVHUYLFH

> @ 7KHVH PL[HG ILQGLQJV KLJKOL \W
UHVHDUFK RQ WKH DVVRFLDWLRQ Rli @ éﬁ; j
WHOHPHQWDO KHDOWK VHUYLFHYV I_S I:E IO -

WKH SRVWSDQGHPLF FRQWH[W WLRQV &RQVHTXHQWO\ IXWXUH ORQJL
$ SRVLWLYH SURYLGHU DWWLWXGBHFWRZRYG IWEOGHPHQVEDOQF K HZHOMRQ G}
VHUYLFHV ZDV SRVLWLYHO\ DVVRNDPSBE RILWHQ\S DD LKHHDAD WK/ IS DRVIL H Q W
WHOHPHQWDO KHDOWK VHUYLFHV D/ARKPHAVPWEGWDIG KHO.OWK FOW KVIQR RC
YLGHUV SOD\ D FUXFLDO UROH LQKDDIHL®DWDMWGEQVR BB WLHQMF XVRIQ DELD V
KDYH DFFRUGLQJO\ EHHQ LGHQWLRBNRDVWYIRWHHNGHSHURD /S RBHOBWLR
PHQWDO KHDOWK VHUYLFH X@H (OXQHLQWRHWOQRDW FPRQHAVLRQ )XUWKHUPRU
WKRXJK SURYLGHUV ZHUH IRXQG I/@[LKDWH D8RV IDWILHFHY LDAMW G WAKFBUIHG/H U V
WRZDUG WHOHPHQWDO KHDOWK VH WHFFMHM WP WRWELES GIHS BIRWICH B K HWRK VB G
XVH VWLOO@H[LRW H{DPSOH *HUP DY HROHPWRQ KH KHWIOWK VHUYLFH YDU\
SURIHVVLRQDOV UHSRUWHG OHJDO SIDHSH FYWKF K GIDW DQ S K WEFBDVQ R @ LIWHKI XN
WLRQV ODFN Rl SHUVRQDOL]DWLRQHYDVHWL]RBEEHQQD RAK I LIDHRIODLW G RV F
WHFKQLFDO HTXLSPHQW DQG ODFN HRY WL KW P PLVMYIDROM®D \R @ HH RIQEH QLFRF O X G |
DQG UHJXODWLRQV DV PDLQ ED@UEZHKUWNK LQHDWWH FWYWWYXW XIGAQHUDOL]DEL
7KHUHIRUH SURYLGLQJ JXLGHOLQHW XQNMROHIF H\X WIXQGE Y R SS-RIDD WRB QD O
SURYLGHUV PD\ EH EHQHILFLDO L QFRVXAHD XXYWKQWY UWHR DHIGER BQ HF RXGW U\ VSF
VSUHDG XVH RI WK@ VHIUNHKEHWH HBHWWU.SURYLGHU
VNLOOV IRU XVLQJ WKH VHUYLFHYV GHSIBY VRFLDWHG ZLWK LQFUHDVHG

SDWLHQW XVH RI WHOHPHQWDO KHP@WEMHUY WFkY NQ RROH 8 MK RQ Z& LA
IXUWKHU XQGHUVFRUHV WKH QHHG KRB MR NLIGUNIL ¥ SYBWRIW W AW R VLWAHW DY ¢
SDWLHQW XVH RI WKH VHUYLFHYV DQG ZLGHVSUHDG XVH RI WKH VHUYLF

5HJDUGLQJ FXUUHQW WHOHPHQW\MJEKKRB OW K QVHY v Ey RU/ $RVLWLYH D
DGGLWLRQDOO\ H[DPLQHG DVVRFLb AH U VPR VR R WAHEG (PR GQFUHE
8VLQJ WKH VHUYLFHV WR DYRLG QJSP)B\W LRE WPUJWW pYREEY IRU
PHHWLQJ IDPLOLDU SHRSOH LQ Pﬂr WDHOWEKHBH WK FHIZFE%W\)(/L%J/H RHWIGHG
DVVRFLDWHG ZLWK KLJKHU SUREDPL W\R%HW#%U@AQL\/@'Q%H %'FHF% WA HQV

UHYLHZV DOVR VWDWHG WKDW WHd M%‘%Fbé%@vv B 4 ¥ PRy Q])_T'K'ﬁ'i
WR RYHUFRPH WKH EDUULHU RI BQ?VHHLDV\/WGKV%L'W@W
PHQWDO KHDOWK V\@JHIWI-H’lHHG)I\RUH D\ﬁﬁ’ FW@W@SWLRQV UHJD 3w

KHDOWK VHUYLFHV PD\ SOD\ D FU)?ﬂ-‘Lé(o Y RIOUF Y BD M-I \WipRwIF JWQQNV L
RI PHQWDO KHDOWK FDUH )XUWKH’VJLPQQQJIPQ\(P ROWRLR £ AR wABRY RI
DQG HDVLHU VFKHGXOLQJ RI DSSRLW#H@\WQGWL@WHO%HM VI H Dol R L
VHUYLFHV ZHUH DVVRFLDWHG zLw W HEK LRY RV XFEKL P IEYWRGPY UHL
KLJKOLJKWV WKH VHUYLFHV- SRWH%\W/ 5 Qdp WM RN QA e @y W K/ x4 &
VXFK DV ORQJ ZDLWLQJ WLPHV DQG W%WWF{\/H V HEHENPWHUREYRRRV P\ D
DUH D EDUULHU WR PHQWDO KHDOWX RQUMHBBHBW OrRW RQO\ LQ *HUPDOQ\

> @ EXW DOVR @QOREHDEGEHQWDO KHDOWK VW UMIER VSBWH HPQW FKDUDFWHUL
YDOXDEOH UHVRXUFH LQ WDFNOLQJXWKbY WDWQY/XHOWWLWXGH WRZDUG WKH
T IDFWRUV UHGXFHG VWLJPDWL]DWLRQ
Strengths and Limitations VKRZHG VLJQLILFDQW UHODWLRQVKLS\
:H XVHG GDWD IURP D UHSUHVHQWDRUN H SUDRPYSLGEHH RY  FSHO@W DA KHVOVAHVQ KV L D ¢
SDWLHQWYV LQ *HUPDQ\ ZLWK UH\V@BHKMM WRWHQB PIQIDG CKIHDO®WK VHUYLF]
7KXV WKH XVH EHKDYLRU RI D ZLSHRYD®HMH VRV RRXQUD E HK BUVERWRWHG D
SDWLHQWY ZDV LQVSHFWHG )XUWK$HRIPWR UBQ @ HWRIB\ QU QH G )X UQXKHEBIRIR U H
RI LQGHSHQGHQW YDULDEOHV DQG WHSQHGH QWZ DL BWR\MKMED H QWRRO XWKHR. Q@
DVVRFLDWLRQ ZLWK SDWLHQW XVHVIRUYWHRBWRXHNV A KHHDW \R K AWHLLIPLDRWM V]
ORUH VSHFLILFDOO\ RXU VWXG\ D@BVYDRHZ XNHR ZHIH ®RQ WRD WWKHQJ WLPH

KWWSV PHQWDO MPLU RUJ H -0,5 OHQW +HDOWK YRO H
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RXU ILQGLQJV 7KLV LV HVVHQWLDO IRU DGGUHVVLQJ XQPHW QHHGV LQ
WKH SURYLVLRQ RI PHQWDO KHDOWK FDUH DQG VKRXOG EH DFWLYHO\
SURPRWHG WR ERWK SDWLHQWYV DQG SURYLGHUYV
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Abstract

%DFNJURRGGHDVLQJ SDWLHQW VDWLVIDFWLRQ ZLWK WHOHPHQWDO KHDOW
WLRQ DQG HQVXULQJ FRQVLVWHQW XWLOL]DWLRQ UDWHV LQ WKH IXWXUH

KHDOWK FDUH 1HYHUWKHOHVV NQRZOHGJH UHJDUGLQJ GHWHUPLQDQWYV
OLPLWHG

2EMHFWKYWYW VWXG\ DLPHG WR LGHQWLI\ GHWHUPLQDQWY RI SDWLHQW VDWL

OHWKR&GGVURVYVY VHFWLRQDO TXRWD EDVHG TXRWDV JHQGHU DQG DJH JURX
LQ *HUPDQ\ 7KH VDPSOH LQFOXGH®UYQZKRLERGOVHBPHHL®EHG WHOHPHQWDO

1 S3DWLHQW VDWLVIDFWLRQ ZLWK YLGHR WHOHSKRQH DQG DV\QF
6DWLVIDFWLRQ 4XHVWLRQQDLUH RU WKH &O0OLHQW 6DWLVIDFWLRQ 4XHVWLR
VRFLRHFRQRPLF DFFHVV KHDOWK SV\FKRVRFLDO SHUVRQDOLW\ DQG &c-
SURYLGHU FKDUDFWHULVWLFV ZLWK SDWLHQW VDWLVIDFWLRQ ZDV WHVWH

SBHVXGWSWRVLWLYH SDWLHQW DWWLWXGH WRZDUGY WHOHPHQWDO KHDOWK V
RSHQ SURYLGHU DWWLWXGH DQG KLIJKHU SURYLGHU VNLOOV IRU XVLQJ WKI|
VHUYLFH3JURXBPYWUWKHUPRUH WKH SDWLHQWYV:- HGXFDWLRQDO OHYHO HPSC
IDFWRUV WHFKQRORJ\ FRPPLWPHQW ORQHOLQHVYV VHOI HIILFDF\ DQG LC
DWHG ZLWK VDWLVIDFWLRQ LQ DW OHDVW VHUYLFH JURXS 3K\VLFDO DQG
WKH RXWFRPH

&ERQFOXWDRQAWIDFWLRQ ZLWK WHOHPHQWDO KHDOWK VHUYLFHV LV SDUMW
LOQGLYLGXDO SUHIHUHQFHVY DQG DWWLWXGHV RI SDWLHQWYV ZKLFK VKRXO
JXUWKHUPRUH SRVLWLYH SURYLGHU DWWLWXGHV WRZDUGV DQG KLJKHU
VDWLVIDFWLRQ 7UDLQLQJ DQG VXSSRUW |IRU SURYLGHUV VKRXOG EH SUL
IXWXUH VHUYLFHV

-0,5 OHQW +HDOWK GRLH

.H\ZRUBWMWHOHPHQWDO KHDOWK WHOHSV\FKLDWU\ WHOHWKHUDS\ WHOHPHG

KWWSV PHQWDO MPLU RUJ H -0,5 OHQW +HDOWK _ YRO _
SDJH QXPEHU QRW IRU FLWDYV
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: WHOHPHQWDO KHDOWK VHUYLFHV KDYF
Introduction KHOS PLWLJDWH IXWXUH PHQWDO KHD
SK\WLFLDQ VKRUWDJHV RU LQFUHDVHG
Background SRSXODWLRQ DJLQJ RU LQ UHIXJHH S
OHOWDO LOOQHVVHY DUH D OHDGLQYVFRPLDW RG @LWIKE Y OV WA LIP GP 1 Q WD O
HVWLPDWHG WR DFFRXQW IRU XS WRI FIRUH OLFRE b WERY DU @IDRH SDGIMO VK H D
WHG OLIH@\HDUAQ SWKRXJK WKH PHQWDDE 08 OQRADMWLERLGRIQESHQGHQW FDU
UDWH LV SUHGLFWHG WR VORZO\ GREWHDXSISRY UK RIUKWHD QHYW HH DUY UKD
QXPEHU RI DIIHFWHG LQGLYLGXDOPLQ®@G L®NDIDRWL QW  WRR »$HOQ WID@G HO L
LOOQHVVHV LV H[SHFWHG SVRUWURXRUXBPMRKIHQL W\ UHVWULFWHG LQGLYLGXI
WKH ZDNH RI WKH &29," SDQGHPVHUDIQFH)FROH®D \EHH G MEWHG WR WKH
SUHYDOHQFH Rl PHQWDO L@OQHVVHYHABN FREVSHMW HIEQWY DQG RIIHU V@&RPH G

7R GHDO ZLWK WKH LQFUHDVHG GHBDWYGH®RW VP ABWH ORKIQIBOWR EBIUHIHDYV
DQG WKH OLPLWHG DYDLODELOLW\ WD Q@ XBE R O WHKQ®WKRY WEHEN L5 EV L6GKD WK |
SDQGHPLF WHOHPHQWDO KHDOWK ¥ HY YHIFHVO KIDKWHHBH MRV L S BUWIHE O D U
VDEOH $FFRUGLQJ WR WKH 1DWLR&BOW, 0V WDWXW R FRMLRQQ WDWHVHDIOWK K
>@ WHOHPHQWDO KHDOWK LV GHILXDHBXBHE WWHHQIMN IRY WX K DRP PXIHD W H |
FDWLRQV RU YLGHRFRQIHUHQFLQJ WRS$KORORSB RRP IRURNLEL LPHQWD ® GG
KHDOWK FDUH VHUYLFHV 2YHUDOOLQ@FOXGLQ# UHDW IHHDW W HOWKHO DRV H G
YLVLWV LQ ODUFK FRPSDUHG WRUBDOPK DUHRNV DREVZHIDYH®V SDWLHQW
LQ WKH 8QLW@®G BRWMDWEBNFEDOW\ ZALRMWKWWRHYV KIHWH VWY S@ F ) R OW K WIDRMRLWHL |
WHOHPHGLFLQH XVH GXULQJ WKH SYHHRH MR 8D KM EH KHO\EIURIED B RIGHIDYWIR U
>@ ,Q D VDPSOH RI PHQWDO KHDOWK F®DUKHLIKWRYDWHYQWURPWOWRIDIFGI R Q

8QLWHG 6WDWHYV WKH QXPEHU RIZEGRYBGHODG XOARJFISWBOQHRHBILAVBBHPF
GDLO\ LQFUHDVHG IURP W R GSUHYH QWKLIQ SDMEBWBLWLBQGLQ IXWXUH
WKH\ H[SHFWHG WR FRQWLQXH XVLQRZ¥HOHP BE RXMO M K G ¥ WHHU/P IDQYD Q W'
PXFK RU HYHQ PRUHOL G ¥R GX QY XQW MHKVHIPREDOFHY LV HVVHQWLDO WR
XVH RI WHOHPHQWDO KHDOWK VHUWIFHY TIHPIR LW KISV BIVW B UNMLHFBIW H U HOY HNJ
FRPSDUHG WR WKH SUHSDQGHPLF SBWLRQW §&WLW IDGW L RIQS B WHISE WHRO H P
IXUWKHU H[SDQG LQ IXWX@H PHQWDWOFRNB B MKLOYHYWLIDWHG WKXV IDU

7HOHPHQWDO KHDOWK VHUYLFHV FD@ EHVERQVHHWRGWKLLY WHYKHDRFK JC
QRXV VHUYLFHV HJ YLGHR RU WHDHINKW®ORDAMIOOVHYRLWD KHIRYRXWJI GH
VHUYLFHVY HJ PRELOH DSSV ZHEDRBY VO WLOWHRW HRYQW IZRONK DQEKURQR:
HPDLO RU K\EULG ®BRPEKIQDN MHUWEEM WX3HWJI WKH &29,'@ SORQGHBIHU
KDYH GLIIHUHQW DSSURDFKHV DQGQDRUPRWLRQ@ XVRB IRWWAGIIHHN RQ S
HQW SXUSRVHV LQ F@OL QIKHUM CBW DNRRRHY MO WHFBW HUYHG QRQVLJIQLILFDQW |
UHDO WLPH LQWHUDFWLRQV GHOLYYRPHE MLHW R UYF KKHRDRW K WHHWYYLLFFHAY | D
DOORZ DOPRVW VLPLODU WUHDWPHORF LMW LIO FMRVRQ DYQE LW 7 L @ WWEMKLURI
QRXV VHUYLFHV DUH UDWKHU XVHGRIRHY BHYV H\RWHQWL RQ D ODWIXRBQVKL:S
SOHPHQW WR LQ ®@HUWR@ PRDQMDS® KHDO&29 ,VHUYHEBRWHG VWUHVV RU IHD
ZHUH IRXQG WR EH HIIHFWLYH OXOMJILSODWHHDWWIUHXYD VHMNDIO RVWRIGQG IMKRWHK YL
HITHFWLYHQHVYV Rl VIQFKURQRXV VNUVIYEHVYVWODQIHYNIUEHWAWEIMHELOBUWKH
RXWFRPHVY WR LQ SHUVRQ VHUYLFNWXGLHWHOSDDWLEXIXKD GODJRRXVLQJ R
WLF UHOLDELOLW\ EHWZHHQ YLUG XD®SHBPWYBQEED SHUWKEG VRIFLDOV IDPFWRUV
JRU H[DPSOH D PHWD DQDO\VLV RIFRQGD®YEREOV]HE® F@&@Q WRORID GMAS E QW VW
WULDOV E\ 6KDANHBXQW BRPSDUDEORXQIBVREBWONVRIBLDWLRQ RI SDWLHQW
FKURQRXV YLGHR YV LQ SHUVRQ FRRALFOWBWHRAOVQDORW VWUHEIWPRQYWHQ
HIILFLHQF\ SDWLHQW VDWLVIDFWLRQ RFAFWIDWLRQ UDQMMUDREE X RUDNN X
DOOLDQFH LQ SDWLHQWYV GLDJQRVHIGT XHQK BRWM®EHPKE® D OBK N-TRGW ¥ MU
PRRG DQG DQ[LHW\ GLVRUGHUV YSHBOHDOM RONKLISXVRDBONVKHRHGWFDWLR(
WRZDUGYV WKH FOLQLFDO HIIHFWLY HK®Q 8K \L RA RDPH @ KMKR D RW  HHOQMO P WO WD &
KHDOWK VHU& LFRV BEQVWDQFH D V\WWXEDHWL@ UKYDBGLEWLRQ WHFKQLFDO
2-.HHIH HW HJDPLQHG WKDW DV\QFKQRWHRXMHWHOFEHRNY PDRG ZRUVHQLQJ
LPSURYH SV\FKLDWULF V\PSWRPV DOQEGSMWMRCHWUBABEH DBWHRLDWHEG XUMWK OR
HITHFWLYH IRU GLDJQRVLY DQG VFKRQNOMWEDEFRQY OWPHWHG UHVHDUFK HI|

*HQHUDO VWUHQJWKYV RI WHOHPI—{/W@[\&Y?HPH %%KHDOW@E_'\I{!F/UIE HQGl

LQFUHDVHG DFFHVV WR FDUH FRVWKV&LN\/ \)N,%\']P\va %\}?5 VP\{/E;\M DI%\OVLR(

JUHDWHU FRQYHQLHQFH D@G Fa&XH[WHE
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$V D UHVXOW RI WKH &29,' SDQGHBWHKXGLHWMWF KBRYREMULYJI DVIQFKURQF
ZHOO DV DV\QFKURQRXV WHOHPHQWD G RWHDSID/QIG F/HLLFY E RIQW H WU HL HD OWILRP X C
ZLGHO\ LPSOHPHQWHG LQ *HUPDQ\ ZIK(DFS(HULVRWPO—QGRLFBKP?/RWH VHUYLFHV

RXU VWXG\ $OUHDG\ LQ 1RYHPEHU (') W D @ v PD\
FDUH $FW ZDV DSSURYHG WR SUR E\{?\Q/%ﬁf Q\/%ﬁs UHQF
WLRQ RI WKH *HUPDQ KI-@OY\RKU KU H o
WKLV LQFOXGHV UHJXODWLRQV WK(JD r\-ﬁﬁt} HUb%\I&/
PRELOH KHDOWK DSSV SURYLVLRQ i Lé%l—@l

WLRQV DQG LQWHJUDWLRQ RI GLIYW TE8%) ZRUNV )XUWKHU
PRUH WKH 'LJLWDO +HDOWK @sm\FDWLRQv 2UGLQDQFH >

DSSURYHG LQ $SULO ZKLFK UHMetoMgY SROLFLHV IRU GLJLWDO
KHDOWK DSSOLFDWLRQV LQ *HUPD \
GDWD SURWHFWLRQ DQG GDWD VHANHEW! &RQVHTXHQWO\ WKH XVH

Rl GLJLWDO KHDOWK DSSOLFDWLRQV LQFUHDVHG GXULQJ WKH SDQGHPLF
LQ *HUPDQ\ 7KH RYHUDOO WHOHPKE&ERNMVQWH K Wit RO IGPWOWBDFWMKH JHC
SK\VWLFLDQV DQG SV\FKRWKHUDSLVWNUPPRIHDVHFHYHRPROOHFWHG E\ WKH
WR @> 7THOHPHQWDO KHDOWKkKWPH M FHYGCEH AR XVHVEHUQDWLRQDO
PRVW IUHTXHQWO\ LQ *HUPDQ\ DQGLIDWRRQWHER IRU RHOWOILHG VDP!

RITHUHG WHOHPHGLFLQ® VHUYLFHV lL@FOXV>LRQ FULWHULD ZHUH DV IROO
HQ XVLQJ PHQWDO KHDOWK VHUYLF

JXWXUH PHQWDO KHDOWK FDUH F HedMy 8 YUtk Lél@gWLﬂﬁQ#g@Q%Wﬂ%

KLIK LQFRPH FRXQWULAY DOVR LOBEXeWLRoN MM  vspBYL ziuy unr
FLDQ VKRUWDJHV DJLQJ SRSXODWJ HQJQS %H O
H

IRU UHIXJHHV DQG UHVHDUFK LQGLFRPWHY \QE’ W Q,I—Zﬂ Vv bg,ﬂv\/, e Prw
FXUUHQW SURYLVLRQ RI PHQWD@ I@%%Q,W{;H EQH* W, D%\ ﬁ VDPSO
7THOHPHQWDO KHDOWK VHUYLFHV FRXPGYS B UYaw QU 1 B Q) Q PLEQ,

DGGUHVVLQJ WKHVH LVVXHV 9HU\ IHZcMW¥GLHY TURPp] Pg,cpz\v% YHv v FO[
IRXQG KLJK SDWLHQW VDWLVIDFWLMI_ZLW@\)/\(,%HQ HHYUEHY 0 @ KEE K FKD VR U

DVVRFLDWHG ZLWK QHZHU SDWLHQMG Y @W@M\;gm;pm%% KB éﬂ?@wr
MXVW VWDUWHG RXWSDWLHQW WHOHSKEQREWIKHBUDS) FRESPHBCRWE ERWkE
LQ RQJRLQJ WKHUDS\ ZKR VZLWFKHSyWR WHOH MHUYLB@XOR,Q/GWRRP
YLGHR VHUYLFHV FRPSDUHG WR WHQBSKRQY GHEYY Y HHY p 5w QL RVR 2k bk L
DJH JHQGHU VAPSWRP VHYHULW\ \eWWH Y\ waV FKR TG IP A X REW L@ Hu L H
LQJ RU FRPSXWHWVNLOOV > VHUYLFHV RQO\ LQGLYLGXDOV ZKR U}
Objective VHUYLFHV ZHUH LQFOXGHG LQ RXU VWX

,QFUHDVLQJ SDWLHQW VDWLVIDFWLRRicALMOhsMEQiRE QWDO KHDOWK VHUYL
LV YLWDO IRU WKHLU VXFFHVVIXO DQG ZLGHVSUHDG LPSOHPHQWDWLRQ
SRWHQWLDOO\ VHUYLQJ DV D YDOXDE®H LIPOQWWL RGI AR YWR HFREW K QN D\
Rl URXWLQH PHQWDO KHDOWK FDURF@XGUEQWIRO WKkRUHFRVKIJSBHHQW!
DOO\ OLPLWHG HYLGHQFH UHJDUG L QJ%W KR @XM RIQQ BJPWAH RL QS D W L H&BwW
VDWLVIDFWLRQ ZLWK WHOHPHQWDORREBBWKRQHRIY WK/ TIXHIY WHLHREM DY@ Hi
UHVHDUFK JDSV H[LVW WKDW DUH olbhQPPd Jb¢ |RGIORYYGL VXSSOLHG DQ D
3V\FKRVRFLDO GHWHUPLQDQWYV BOE8WBRHISD@GWY oSYRWEERE LQIRUPHG
SUHIHUHQFHYV PD\ EH FULWLFDO PV gHUM DRWHB QDB OWR DRIW RXW RI
PRGLILDEOH WRZDUGYV JUHDWHU 7SOWwWY W& &\ vADYL RIDFWRRES HY WKH /RFL
> @ &RPPLWWHH RI WKH 8QLYHUVLW\ OHG

7KHUH LV XQFOHDU HYLGHQFH UKIBDHW@EBYIGUBIHUHQFHV LQ
VRFLRHFRQRPLF KHDOWK DQG @%%%%V%%V DQG WKHLU
LPSDFW RQ SDWLHQW VDWLVIDF 9 FWRUV PLJKW SRVH
DGGLWLRQDO KXUGOHV IRU WHOBPWQMWPW KHDMOLW KDV MU RIQF HZ XWHK U WHOH
SRWHQWLDOO\ LPSDFWLQJ WKHLBHDMUHG FWYLR@IOWMFEDEDWHG LQVWU
/JLWWOH LV NQRZQ DERXW WKH UWEBDWPRQWKL® RHBORXLEHUYLFHYV LQF
FKDUDFWHULVWLFV DQG SDWLHQWH WV DMFLHM D FWKLHR @ HOLHPAHG § BIRY H GEHIUW L v
FKDUDFWHULVWLFV ZHUH IRXQG XWHEH F&RE® QHFKMH G XWM R V8 DRVQLGIMIW H FR G
VDWLVIDFWLRQ ZLWK WaH O MAKHG LFEILXKV HJ SSRLQW /LNHUW VFDOH UDQJL(
DOVR EH D NH\ IDFWRU FRQWULEWW L QVWUR QDAL DQ WHHD WEZ K LFRWDRQH V \
VLPLODULW\ WR LQ SHUVRQ HQFRXQWtE
WLRQ Rl WKH LQWHUDFWLRQ 7KHUHIR
UDQJH EHWZHHOQ DQG ZLWK KLJK
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JUHDWHU VDWLVIDFWLRQ 7KH 764%ZDV HY:2DOXDWHXQGHWKH SDVW: V

DQG VKRZV IDYRUDEOH SV\FERRWHENXNWF SURSHUWRHWXQGHU %% Ya

VDPSOH &URQEDR'RQDRULG WKH 76% ZHUH % WR XQGHU %% Ye \
IRU YLGHR VHUYLFHV DQG “RU WHOHSKROKWMNMHKUHYLFFHRQYHUVLRQ

6LQFH WKH RULJLQDO YHUVLRQ Rl WKH 76ZKIDVDSXHOVURKBA® RQ KRXVHKI
(QIOLVK WKH TXHVWLRQQDLUH ZDWRWR\DRM O DOMDHG HL @ WIRY MW R/IXG KEDV W

VSHFLDOL]HG WUDQVODWRUV [URPQ @& KHD BIURDMALRICR @ R 0Y WAU DRIV @ B WQ RY
DJHQF\ 7ROLQJR WUDQVODWLRQ FDWZIDH®& \RKWH B\ MK H @K WR/AK KEDNERE GHEDLPVE XQ
E\ D VHFRQG VSHFLDOL]HG WUDQWODWRK 682YH\ > FHUWLILHG

*XLGHG E\ H[LVWLQJ JXLGHOLQHV IRY RVY_FXOQW W,
WLRQ RI VHOI UHSRU@w PZI-HDm«UNHK/HmﬁLr-g/ QA-'T' WS R PRV BERR RP2E W 1D
Ilb LL’E
Qv

QDLUH ([SHUWYV IURP WKH ILHOGV
SVIFKRORJ\ ZHUH LQYROYHG LQ WKIZD l'GHUHG IDVW DQG VWDEOH |

6DWLVIDFWLRQ ZLWK DV\QFKURQRRW VBUWLFHNVLWRMUPIHDDNKWHREA VWDEO
ZLWK WKH &OLHQW O6DWLVIDFWLRRRRXHVWLRQQDLUH DGDSWHG WR

LQWHUQHW EDVHG LQWH® YHQKH RQBA A\MK > E W
FRQVLVWV RI LWHPV ZKLFK PHDV %5 il \;é’ ? LHR |"'Y
WKH SDWLHQWV ZLWK WKH LQWHUY % g& E fov(g
DV ZHOO DV WKH OLNHOLKRRG RI y .1% " %HDV)
VHUYLFHV XVLQJ D SRLQW /LNHU "B\é\g D, é{ AWRPY Rf:« G WR A
QRW DSSO\ WR PH WR GRHV WRwWDBbD SR P 7KH
DOO &64 , VFRUH FDQ UDQJH EHWZHBWQ\FKBYBFLD @LWRWRUKHWKDW ZHUH
YDOXHV LQGLFDWLQJ JUHDWHU OHYDHEY FH QWD IOV \DHFMMLIRIQL FIKAH * HRIPH@L Q
YHUVLRQ RI WKH &64 , VKRZHG YHMWKHJRRWHBH'GILDEQO L*WHN UXYPO@ /RQHF®L
FRQVWUXFW@ DAEIHGLWHDVXULQJ SDMRLWQWRWEGD SN \WFIDFERH\R@ L B CBWUR $1QU R A
ZLWK DV\QFKURQRXV WHOHPHQWD O VKKID OMFIO &HW-Y IZFOHRQ E Q FBOQG VIWFXRE® D\U K H
&64 , VKRZHG D &URQEDFK DQG OF'RQDOEBG DRGELWLRQ JHQHUDO VHOI HIIL
WKH LWHP 6KRUW 6FDOH IRU OHDVXU

Independent Variables %HOLHIV $O0OJHPHLQH 6HOEVWZLUNVE

OXOWLSOH GHWHUPLQDQWY DQG WKE@LU 7TB¥VRHEUBWR ROHZY WKQ sPIwWHHIwS
VDWLVIDFWLRQ ZLWK WHOHPHQWD @ HKM\OAMIK VVIPU HI FHAD Z\H UR R E@HHQLYOHED
%DVHG RQ WKHRUHWLFDO FRQVLGHYBWRRY &BRQEDRINROIQ D REHIHPYEABUH
JDSV H@ >VRFLRHFRQRPLF DFFHVVWKBDOWK SV\FKRVRFLDO

SHUVRQDOLW\ DQG &29," UHODWHG; RRAVRRHG | M ZAHRO HWvRDIHE Q¥ L gy
SUHIHUHQFHV EDVHG RQ WKH 8QLMHARdEEHRI\(FRIQRFLF &W¥BRIbYwp) 66F RO\
DQG 8VH RI 7THFKQRORI\ BIGB7LRFOXGHP WV 7KLFK PHDVXUH FRQVFLHQYV
GHWHUPLQDQWYV ,Q DGGLWLRQ ZH gBRYLAVYHE jPURD ﬁl@gugj@\@%\%f L
WLFV WR WHVW WKHLU SRWHQW LD O HOPMIRR YK & ScHW S B MWd HWs ¥ DY LY

6RFLRHFRQRPLF IDFWRUV WKDWD@BUH REWHERIGWKYH RRXJLQDO@ LW
VWXG\ LQFOXGHG JHQGHU PHQ ZzZRKHQ%)GI6YMWYRAVRRRYWYWHDP¥FKHSWDEOH
DJH HPSOR\PHQW VWDWXV XQHPSOR\HE&UR QDI LPH RIQIOBERWHKGE GLPHC
SDUW WLPH HPSOR\HG DQG RWKHUUDRJUHS &6HWLE HQ XxuEDIY HPREWEQRHVV
XUEDQ DQG UXUDO OLYLQJ VLWXbQRKY VOPEQ@QY ZzZLWK D SDUWQHU LQ

WKH VDPH KRXVHKROG OLYLQJ ZLWKggDB oSDUW, Qi & HW KMy R URRRPRSRW z k-
KRXVHKROG ZLGRZHG RU SDUWQHU&gyFHDW%QFN QM%&W@bWNHéR D (
DQG PLIJUDWLRQ EDFNJURXQG QR &Q@G \HY 47K Wlﬁigx)ﬁ_'[bVMLﬁlQQQQ 6 FD
OHYHO RI SDUWLFLSDQWV ZDV Foqo\ﬁvty\yg(@qzl FI-PDVLH%I@QQ’VKKIH*H'%%UQIDUVL
WLRQDO 6WDQGDUG &ODVVLILFDWLRQVﬁJ‘F{G})ﬁlb[kaRQLZQ ' ',6§L|6'DOH VKRZV J

> @ T7KH ,6&(" OHYHOV ZHUH DJ Y Y EHDERRESY & URQEDFK 1
LQGLFDWLQJ D ORE ,@&(GIOPY HOE (' OH\L(gCh U VDPSO
DQ

DQG RU KLJK ,6&(" OHYHOV HGXEDWTRQDO
OHYHO )XUWKHUPRUH WKH PRQWKO$DVRLKXHQQWREGBHOHHWH @ BRPW KADN ZHUFE
FDWHJRUL]JHG LQWR WHUWLOHV OR¥YRZDHE WK AV HOGE QWD OEBMRBWRKQ VHU'Y
JLYHQ LQFRPH FDWHJRULHYV OHWQWWKBY BWWLWXGH WRZDUGV WHO

g
WUDQVODWLRQ WR HQKDQFH LWV D lﬁ%bé g FRESPGHEY) Hﬁ}f

DQG FRQFHSWXDO HTXLYDOHQFH E
\/ L

WR XQGHU % 1 WR XQGHU D¥VHVVHG XWYRJ WKH 8QLILHG 7KHRU\
XQGHU % Y WR XQGHU % RI ' HFKQRORYIE BOWLHQW Y@ UVZIRIOFKST.
KWWSV PHQWDO MPLU RUJ H -0,5 OHQW +HDOWK YRO |
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D LWHP VHOI UHSRUW PHDVXUH SYatistidsl AR&ySiSDWLHQW DWWLWXGHYV
WRZDUGV WHOHSV\FKRWKHUDS\ LQ FOLQLFDO SUDFWL DOG UHVHDUFK
7KH LQVWUXPHQW LV EDVHG RQ WKHTYEEbSMAVHEDXRKREWOBPUYREX RRY
WKH 87$8@ QG zZDV DGDSWHG WR WKRSE® &H[WRW@BWLW%WVUHODW'—RQ
UHFHLYLQJ WHOHSV\FKRWKHUDS\ RORYWYsPRS Ls%%tmw YR VIDFWLRQ
IDFWRUV ZKLFK HYDOXDWH WKH SL#\'K/HLMQ\H%-O it s® LrHIY wWH Hif M R
DQF\ FRQYHQLHQFH HDVH RI XVH DO/ERUUMRRKXYHRYRPL R WY HHIYW VVLR
VKRZV DGHTXDWH YDOLG@®W) QIQ & URpE DFRLOY WhR ULW\ “KRPRVFHG
DQG OF'RQEZEGH LO RXU vDP&BRVHILHHERWMPK
87$87 3 LV RQO\ DYDLODEOH LQ (QFdL WREH PN NEFc D XV IRU KHYV
WUDQVODWHG LQWR *HUPDQ E\  P&NMOYH Qi VO bW RSV OllyHP LQ ¢
7ROLQJR IRU RXU VWXG\ WUDQVOMERLEH KD AkWe PRYWLRY VPPV Lyt Ut
DQG HGLWLQJ E\ D VHFRQG VSHFLDGVHEI WEEEOVIFHRRBDWLRQ PRLLPXP OL
WLILHG $JDLQ WKH WUDQVODWLRGF @8 H B
H[SHUWV EHIRUH WKH TXHVWLRQQDYUHVARR s@ H &R\ WY 8 G ph\R Y PRSP PP WL
GHG LQ H[LVWLQJ @LG)BKOMQ(HH\UPI—RJJ%W\HW#-R/(E;/RL('EQQ\ VLJQ
FRPPLWPHQW ZDV PHDVXUHG ZLWK WKH WRPESRoRYRREPF KW DQG Of
.XU]VNDOD 7HFKQLNEHUHLWVFKmWFOXgHEF VRROWY /AP HYWLPDWHG
7KH VFDOH IRFXVHV RQ zLOOLQJQRYG WRHXPEBRWRRR JRoRWPWB G
PHDVXUHV WHFKQRORJ\ DFFHSWDQFH WHFKQRORJ\ FRPSHWHQFH
DQG WHFKQRORJ\ FRQWURO EHOLHRESHKs *HUPDQ YHUVLRQ RI WKH
VFDOH KDV IDYRUDEOH SV\@K BB B \WE-GiS-t-R-S-H--Welt V.

&URQEDFK RI DQG 0F'RQDOG - Rhmplelth&¥iteM&iRs OH
7R REVHUYH WKH UHODWLRQVKLS%REBE%LHWK_@FH.{*\F%LPLLJSQ/\FWW_'UIFY(\HB

ZLWK SDWLHQW VDWLVIDFWLRQ ZH,

)

HQ
FH
RE

©

D
yPRUTBEBHG Wi SWEHIIY M D VY
WRZDUGV WHOHPHQWDO KHDOWK VHEHWARNyRECRWKH S§EBYBEYDBNL O\ d

XVLQJ WKH VHUYLFHV DV GHWHUPLRQPQWY, 7R DVVHVV WKRy SY
DWWLWXGH WRZDUGV WKH VHUYLFHV SDUWRBLSP QMYGZHUH DVN i &y

WKH\ DJUHH WKDW WKHLU PHQWDO; KWK HUYR Y G %k K RY By SRVEMGW b
DQG RSHQ DWWLWXGH WRZDUGV WHQHPIﬁl_Qd\&/O Kt PHOB K Y H WP SRR L

IURP  VWURQJO\ GLVDJUHH WR VWURQJIQY RIGHN b PRI REY
LQJ SURYLGHU VNLOOV SDUWLFLSDQWV ZHUKRENWS

&
DJUHH WKDW WKHLU PHQWDO KHDW@GFWQ%%%)Q!W(@%W\(JS(
RO Vet O VIPERRRY B UL

VDU\ VNLOOV DQG FRPSHWHQFLHYV v QWK MHFUYLFK
W
@

ZLWKRXW DQ\ SUREOHPV UDQJILQJ /AR Ry ¥ WHRRIQ \vALYR FWH

VWURQJO\ DJUHH DVIQFKURQRXV VHUYLFHV 6' UDQ.

7TDEOBDPSOH FKDUDFWHULVWLFV 1

&KDUDFWHULVWLFV 9DOXHV

5HSRUWHG XVH Q
9LGHR VHUYLFHV
7HOHSKRQH VHUYLFHYV
$VIQFKURQRXV VHUYLFHV
6DWLVIDFWLRQ PHDVXUHV PHDQ 6'
76RAVFRUH IRU YLGHR IVHWKLUKHW VYD@QXHY LQGLFDWLQJ JUHDWHU VDWLVIDFWLRQ
764 VFRUH IRU WHOHSKRQKLKHWYLFEOXHBQIHGLFDWLQJ JUHDWHU VDWLVIDFWLRQ
&6F VFRUH IRU DV\QFKURQRXWKMHKMHYLFBO XHD QHGLFDWLRQ JUHDWHU VDWLVIDFWLRQ
6RFLRHFRQRPLF IDFWRUYV
*HQGHU Q
OHQ
‘RPHQ
"LYHUVH RU LQWHUVH][
$JH UDQJWHDUV PHDQ 6
(GXFDWLRQDO OHOMYVIEREDWLRQ Q
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&KDUDFWHULVWLFV 9DOXHV
/IRZ HGXFDWLRQBOD OHYHO ,6&("
OHGLXP HGXFDWLRQRDO OHYHO ,6&("
+LJK HGXFDWLRQIDO OHYHO ,6&("
(PSOR\PHQW VWDWXV Q
8QHPSOR\HG
)XOO WLPH HPSOR\HG
3DUW WLPH HPSOR\HG
2WKHU
+RXVHKRO'GY. QBRPH
/IRZ LQFRPH WR XQGHU
OHGLXP LQFRPH WR XQGHU
+LJK LQFRPH RU KLJKHU
$UHD OLYHG LQ Q
8UEDQ
ORVWO\ XUEDQ
5XUDO
/LYLQJ VLWXDWLRQ Q
/LYLQJ ZLWK SDUWQHU LQ WKH VDPH KRXVHKROG
/LYLQJ ZLWK SDUWQHU ZLWKRXW D FRPPRQ KRXVHKROG
3DUWQHU GHFHDVHG RU ZLGRZHG
6LQJOH RU GLYRUFHG
OLJUDWLRQ EDFNJURXQG Q
1R
<HV
$FFHVV IDFWRUV
,QVXUDQFH Q
6WDWXWRU\ KHDOWK LQVXUDQFH
3ULYDWH KHDOWK LQVXUDQFH
4XDOLW\ RI LQWHUQHW FRQQHFWLRQ Q
)DVW DQG VWDEOH
)DVW EXW QRW VWDEOH
6WDEOH EXW QRW IDVW
1HLWKHU IDVW QRU VWDEOH RU QR LQWHUQHW FRQQHFWLRQ DW KRPH
+HDOWK IDFWRUV
1XPEHU RI SV\FKLDWULF GPIHDI@R6/HY UDQJH
B3UHVHQFH RI DW OHDVW RQH FKURQLF SK\VLFDO LOOQHVV Q
1R
<HV
6HO| UDWHG KHDPHDKQ WD QJH
3V\FKRVRFLDO IDFWRUV PHDQ 6'
/IRQHOLQHVYV PHDQKIRRHMY YDQXHY LQGLFDWH JUHDWHU OHYHOV RI ORQHOLQHVV
6HOI HIILFDF\ PHDQ KMRRWHK YD@QXHY LQGLFDWH JUHDWHU OHYHOV RI VHOI HIILFDF\
3HUVRQDOLW\ PHDQ 6' UDQJH
&RQVFLHQWLRXVQHVYV
(IWUDYHUVLRQ
$JUHHDEOHQHVYV
2SHQQHVYV
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&KDUDFWHULVWLFV 9DOXHYV
IHXURWLFLVP
&29,' UHODWHG IDFWRUV
5HFHLYHG &29," YDFFLQDWLRQ Q
1R
<HV
YHDU RI &29,' | UDRHBQ 6'

SDWLHQW SUHIHUHQFHY PHDQ 6'
$WWLWXGH WRZDUGY WHOHRHQWDO KHDOWK VHUYLFHY UDQJH
7THFKQRORJ\ FRPPUWPHQW UDQJH

BURYLGHU FKDUDFWHRHINM®/ LEY UDQJH

URYLGHU DWWLWXGH WRZDUGY WHOHPHQWDO KHDOWK VHUYLFHYV
BURYLGHU VNLOOV IRU XVLQJ WHOHPHQWDO KHDOWK VHUYLFH XVH

D764 7HOHPHGLFLQH 6DWLVIDFWLRQ 4XHVWLRQQDLUH
F&64 , &OLHQW 6DWLVIDFWLRQ 4XHVWLRQQDLUH DGDSWHG WR LQWHUQHW EDVHG LQWHU

F,G&(' , QWHUQDWLRQDO 6WDQGDUG &ODVVLILFDWLRQ RI (GXFDWLRQ

G6&(" ,QWHUQDWLRQDO 6WDQGDUG &ODVVLILFDWLRQ RI (GXFDWLRQ

Hao WKH FRQYHUVLRQ UDWH ZDV 86 %

RegressionAna|yses WRZDUGYV 3j DQG KLIJKHU SURYLGHU

WKH VHUYLFHV iZHUH SRVLWLYHO\ DV}
EHVXOWV Rl WKH PXOWLSOH OLQHRWH{HRMEVYLRQ |IRU DOO PRGHOV DUH

SUHVHQWHBUHYHH 7DEOHVORO®LRBAGLD

$SSHQGIRU GHWDLOHG UHVXOWYV 'XHOVR W YDWLGPEWPRQUZLWK DV\Q
Rl XVHUV DFURVV WKH GLIITHUHQW ¥PYYQHHP WLIH@\ WKMRFDP ¥diie LW KL
IRU WKH UHJUHVVLRQ PRGHOV GLIIBKUBRZHEIDYGLQP Y GCGHIRI KW YO RGNWOLQ

Q ZH REVHUYHG D VLJQLILFDQ®W SRWRLRAXYH DRAGQRM L DWVWRKHRPRUH  JU
KLJKHU VHOI HIIL®¥DF\ H[WUDYHUVLRQ 3 DQG D SRVLWLYH DWWLWXC
3 DQG IHDU RI &29,3 i D SRVWWOYKHDOWK VHUYLFHW ZHOO DV D S

DWWLWXGH WRZDUGV WHOHPB QWD KRBoGHU VIHWWW L WHK\G H; WRZDUGY WHOH|
DQG JUHDWHU WHFKQROR®B FRPPLWWHRHQWHYH DVVRFLDWHG ZLWK KLJKHU !

SDWLHQW VDWLVIDFWLRQ $ SRVLWLYH §HRY Lot Wi GXoWRZA KRG ¥ oW
VHUYLFHV3 |  DQG KLIKHU SURY LG YiRhO OYpMEHXY MRAdDQ OLVWZLVH GH
WKH VHUYLFBV i ZHUH DGGLWLRQRPQQY PNY¥GELDMWC 7 pEO WY PéH GBL DL @S SH(
ZLWK JUHDWHU SDWLHQW VDWLVIDFWHYREHWDLOHG UHVXOWV +RZHYHU D

JRU WHOHSKRQH VHUYLFHV Q WKD W lWkhR FIKHEH W WENWIIPMW LYHP O VLJIQLI
DVVRFLDWLRQ RI D KLJKi HGBFDWLRODP XFPHPHNYHOLKRRG PRGHOV ZHUH RI
IXOO WLPH HPSIOR\PHQW XQVWDEOWMKHWHIOWLYH DVVRFLDWLRQ EHWZHH
QHW FRQQHFWLRQ DQG KLJKHU WRHEKYRWRHIQW VDWLVIDFWLRQ ZLWK V
FRPPLWRHQW 3 ZLWK SDWLHQW VDWKYWKWYRRUH SDWLHQW VDWLVI
ZDV IRXQG )XUWKHUPRUH KBJKHU BYROAHGHYHEDPY ;DGGLWLRQDOO\ QHJIJDWL
H[WUDYHUVLRQ { DJUHHDEOHQ@HVV RU LQWHUVH[I JHBGHU DQG DJUHHDE(

DQG IHDU RI &29," 3 DQG D $HvVL 3 DQG SRVLWLYHO\ DVVRFLD\
WLYH DWWLWXGH WRZDUGV WHOHPREWOO XWHERPERWRUNBVYEY@FWKH I1XOO0 LQI
3 ZHUH DVVRFLDWHG ZLWK JUHDARPHWLP ¥ B vPLLANGI® LWKRWR GV PRIBMIOR Q ZL WK

WHOHSKRQH VHUYLFHV ,Q DGGLWLRQ D SRVLWLYH SURYLGHU DWWLWXG
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JLIXUBHVXOWY RI PXOWLSOH OLQHDU UHJUHVVLRQ IRU GHWHUPLQDQWY RI SDWLHQW V
VHUYLFHV %HWD FRHIILFLHQWY ZLWK &,V BUH SUHVH@WHG UHI UHIHUHQFH FDWHJRU

. . Video Telephone Asynchronous
Socioeconomic factors
Gender (reference: men)
Women —
Diverse or intersex -
Age —
Educational level (reference: low educational level)
Medium educational level =
High educational level
Employment status (reference: unemployed
ull-time employed —
Part-time employed —|
ther —
Household income (reference: low income)
Medium income —
High income —
Area lived in (reference: urban)
Mostly urban —
Rural —
Living situation reference ||V|n%]WIth partner in the same household
Living with partner without common household —
Partner deceased or widowed —
Single or divorced —
Migration background (reference: no) —
Access factors
Private health insurance (reference: statutory health insurance T
Internet connection quality (reference: fast and stable
Fast, but not stable —|
Stable but not fast —
Neither fast nor stable or no internet connection at home |
Health factors
Number of psychiatric diagnoses —
Presence of at least one chronic physical illness (reference: no) —
Self-rated health —
Psychosocial factors
Loneliness — - %
Self-efficacy >
Personality
Conscientiousness .
3
>

LTIy jot t -{4

b o J.++

*
e

Extraversion —

Agreeableness —

Openness - L

Neuroticism — L

COVID-19-related factors

Received COVID-19 vaccination (reference: no) — -

Fear of COVID-1 Fkk p ik

Patient preferences

Attitude towards telemental health services —| Aok, k.
Technology commitment — = ® *x

Provider characteristics

Provider attitude towards telemental health services — *x ® FEX
Provider skills for using telemental health services — o ** . **

L T T T T TT
-10-50 510 -10-50 510 -10-50 510

: - LQWHUQDWXRBOBY® @&J Q FRQWUDVW \
Discussion REVHUYLQJ GLIIHUHQFHV LQ DFFHVV T
e . XVLQJ WHOHPHQWDO KHDOWK VHUYLF
Principal Findings VRFLRHFRQRPLF V@&/DWXY B QGLQJV PLC
7KLV VWXG\ DLPHG WR H[SORUH G MWKRBWP ISOPNIWQWY SUWLMRIWLYVDWMGY ZLV
IDFWLRQ ZLWK GLIIHUHQW W\SHV RIHWDHIGHOHVOW R I0 WKHDLAW K RZHRNERRR P L
(IDPLQLQJ ZHE EDVHG VXUYH\ G DWRE VRIUY\HGH VIHQK UD® QDG XHWDWLYH D\
SRSXODWLRQ LQ *HUPDQ\ ZH LGH@MWRIQHBQGLJIZOIQADIAH HPSOWRLRHQW Z
VKLSV ZLWK SDWLHQW VDWLVIDFWILARYK IWHOWEBKRQRI WHIIN LEBFOX+LIKO\

GHG GHWHUPLQDQWY 9DULDWLR QW PRS0 M\WIER K IQMBALYR G ¥ DONWEH H QO MNHD \

GLIIHUHQW VHUYLFH W\SHV ZHUH RERHDQBGH[SREMMREH SALWKR V&RLJ@N DO

FLDO SDWLHQW FKDUDFWHULVWLFV&RQ¥BKGHQW G\HUWRKD BDW\KDFE KADKH
&29," SDWLHQW SUHIHUHQFHV DQIVYURD WG M UL B & D DIDW Ky HOUH WMV MEH/F K QR ¢
ZHUH DVVRFLDWHG ZLWK SDWLHQW WHWLLABYWLRG DY \QE & WRHQURX\E H BIUR X E
&XUUHQW UHVHDUFK UHJDUGLQJ G H\WSHIPLHOQFIMEY WRAHSO RALW (RW DV [B\W UW Q FH |
WLRQ LV PRVWO\ OLPLWHG WR V\QEXHRERXY¥LW HH®MAHRMD OURKS AWK EH
VHUYLFHV DQG D VPDOO YDULHW\ RJIHG NIMHU PRYMHIQMIW HQAHLH VXIS SR W 6
VWXG\ PDUNHGO\ DGGV WR WKH FXAHIRPRWHNYRZWHGIHR KR JOVBLY DIQUIHXS DV
RI IDFWRUV LQFOXGLQJ VRFLRHFRQ-FQ:WHUDFWI-H.‘R‘@ RAO AWK UEDMWRRWRFLDC

5V SDWLHQW SUHIHUHGFHY DQG SSA,ESW? N ST AN A T !

PRUH YDOXDEOH LQVLIJKWV LQWR Y H/#HF ZEWK BV QER YRR EW/ L §
WHOHPHQWDO KHDOWK VHUYLFHV ZH\}J RPL@ABHVH RI DFFHVY FRPSOH[LW!

Relation to Previous Research OLPLWDWLRQV GR QRW VHHP WR FRQV
WHOHPHQWDO KHDOWK VHUYLFH XVHU

7KH PDMRULW\ RI WKH LQFOXGHG yRFL4BHDORRBALF oFWUVVRBRWRWY HJ
ZDV QRW DVVRFLDWHG ZLWK SDWLHRW /P oM W RQ j&L WKy Wt Q khR\HHU @
WDO KHDOWK VHUYLFHV ZKLFK ZDMyP@WUR RENSHYHE WR kSLKBBBWK LoV
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ZDV DOVR QRW DVVRFLDWHG ZLWK WHKIOWH RHGLIFW QR QWIXKW S V | 0F \B GREQ VRIUR RV F
LQ VWXGLHV ZLWK 86 @DPHOHWKHUIPRURFLDKMHHG ZLWK VDWLVIDFWLRQ ZLV
LOQWHUQHW FRQQHFWLRQ TXDOLW\ DWXCRPHLZBD\QRW HHINRG HDMHIL ZILGWXD
VDWLVIDFWLRQ LQ DOPRVW DOO FMDGH\SW7KHR MINRDEWNSRY RXEZ WDP DWPF
SOH KDG D IDVW DQG VOWFEQH LQNHHBQBWGFRW@QSBHYLRXV UH
WLRQ DQG RQO\ VW DW H GSW¥XDWL YWKON\\ KDGR FIOIRE HIEQ GLWK SDWLI
XQVWDEOH RU QR LQWHUQHW DFFHWVFDRHKRRUY I6E DV HL @/ KRHQP D SURHDMARIXRI |
*HUPDQ WHOHPHQWDO KHDOWK VHULYU¥RFXDMHG VBOH PQBREVKIERMID O VRRELILF
LOQOWHUQHW FRQQHFWLRQ DW KRPH ZMVKK VF RIDFRAF R H QGRLHRK \QZRAV \D DRHED B SR
EH D FUXFLDO GHWHUPLQDQW RI SDBWHYQWXVD WWRIGEWLRKQ ZH YGHLEW RIROVH V
GLVSDULWLHV LQ DFFHVV SHUVLVWVID@G OH UXKIHAVUR PY[BGI I QB Q QI W HAILLIRKD\
DQG FRXQWUL@V ZKLFK VKRXOG EH FWRRELBWUHOPL@QMWKXHWKH UHODWLRQVK
LQWHUQDWLRQDO FRQWH[W +DYLQVDWQ VXKQNWLDRED H L IWKWM H Q HWH G RFELAHF V

WLRQ DW KRPH ZDV DVVRFLDWHG Z RZHU_VDWLVIDFWLRQ i
IRU WHOHSKRQH VHUYLFHV 7KLV P EW\E HF%QR S Vél\%/% \\%%\F/f Dl{wl?/ ELDV\;
LQWHUQHW LV QRW QHHGHG IRU |-J(' [g v lé%&y 0

KDYH EHHQ IRUFHG WR VZLWFK WR Q l}\t

XQVWDEOH LQWHUQHW FRQQHFWLR J §€) g f
RWKHU VHUYLFH RSWLRQV LH YLGHF \|A57 F Q(EIF d ng\ @ é
LOQWHUQHW FRQQHFWLRQ +RZHYH 7 VHS IW: L O é’h l

WHVW WKHVH SRWHQWLDO H[SODQD SHUVRQ YLVLWYV HJ QR SK\VLF

1RQH RI WKH LQFOXGHG KHDOWKWEGHWEBHUWRLQDQWRY RUUBXWVLWYRFWKH DS:E
DWHG ZLWK SDWLHQW VDWLVIDFWLRQ9['Q WHH FA1Q DHAULHREWY WHDWWY ALV HZ 3V ROERS
IHLWKHU SK\WWLFDO KHDOWK IDFWRVDWLRUDFRPLRWE LG WK\ R/IHOWFKQRAU O K
ULF GLDJQRVHV ZHUH DVVRFLDWHGS BHWKRIVW.WRGL WD WR X (DG WMKRDQN Z & VK
WHOHPHQWDO KHDOWK VHUYLFHV DXXH K DW SIRY LMAFRHUOG DQFWR ZILDWKH G Z
ILQGLQJV IURP VWXGLHV ZLWI@ L QK MHAWGDUMDIFR DG WD SWOW VLS WEH KWDO®RW
PD\ VXJJHVW IRU FOLQLFDO SUDFQRWHY HMRDWR WEHHO R P WQ WPDLO L KBIQ PHV KR L
VHUYLFHV VKRXOG QRW EH UHVWUWHOH®E HQRYV B&l (KW D OQV IS Y WUNQMHMUR XS\

YXUWKHUPRUH WKH\ KDYH WKH SRWH LD Fj\l/-j W W, (
DFFHVV IRU VSHFLILF SDWLHQW SR %YQWL%%%?G@g@E‘%R %%%%%yg%%ml
SL@E’LWHG PRELOLW\ RU SDWLHQWV HISBUL LR} LLlliéD W(\)D LRO
WRZDUGY WHOHPHQWDO KHDOWK VHUY

YRU SV\FKRVRFLDO GHWHUPLQDQWDV DRXRELLYLRQY YHWKLSEBWIURXSYV L
VDWLVIDFWLRQ ZHUH REVHUYHG DW@H ®/XEHY W RZDW GYR WMHDIHRHQWD O K
DVVRFLDWHG ZLWK VDWLVIDFWLRQXVZILGWK 8WHETH KRGO VYR QYL FENLFEXWD Y
QHJDWLYHO\ DVVRFLDWHG ZLWK VEUWIKIDDWILRIQ W LWDKA LDW DOFFVK IURR@® RZX W K
VHUYLFHV 7KLV FRXOG PHDQ WKDW WDGLIHVQ W& HBHHURH @B REH KH[BHFW D C
OHYHOV RI ORQHOLQHVV SUHIHU WKKH GEMHFMH UMROZWLPK DQWHQGEWLR
SURYLGHG E\ VIQFKURQRXV WHOHSWRK®HVHUYY.EFMYYV 2L B O@IEWL SERH@WIH WIRO
VRFLDO QHHGV &RPSDUHG WR V\QPHWRQRXAS VFHW YS B WV HQ W\ VFKWIRV IDFWL |
QRXV VHUYLFHV PD\ EH OHVV SHUVR@DOIKIMN HQRHPWNEMPO PRU EH LQIO)]
QRQYHUEDO FXHV IURP @KHKIFRYEGRHWRUY VXFK DV WKH DWWLWXGH R
KDYH FDXVHG ORZHU VDWLVIDFWLRBUOHY BO0NGIG) V8 DRVQ H QRVW B UW® J K& RK/H A
ORQHOLQHVV ,Q DGGLWLRQ VHOI WKHFVF\U YDNB'S R LYHOGXFLWVVUR MHFKQ
DWHG ZLWK VDWLVIDFWLRQ ZLWK MIGER PLHKWL KH\O S $WRR IDFIL@QLIODWH ¢
VHOI HIILFDF\ ZDV IRXQG WR EH DV¥WBHDNWE QMK D ISRV LVISBA DWW LW X
FRQVWUXFWV DV ZHOO DV WKH LQWHR®LRQ WRHD ®REMHDQIX O/ LW S @ HFFHAQL
ZLWK WHOHPHGLFLQH VH@YLFHV LQ KMDHO WEVWHWHILPEHY )XUWKHUPRUH WK

JXUWKHUPRUH FHUWDLQ SHUVR VR/ P }Q/ Wa@\é\o%ﬁﬁ\{:w YH \WDL\é\:
DVVRFLDWHG ZLWK SDWLHQW VD I W b H 33 Ry L
HIWUDYHUVLRQ ZHUH DVVRFLDWHG H y I-(ID IyV I%I(:g\glo
ZLWK VI\QFKURQRXV VHUYLFHV +LJ é b M H % X LOLW
PD\ IHHO PRUH FRQILGHQW HQJDJL U \E I-g\q( FD
WLRQV SURYLGHG E\ VIQFKURQRXYV \E Li: ) }é R H J(?'D VG
HW D@ REVHUYHG D QHJDWLYH DVV HJB H [ W X
VLRQ DQG VDWLVIDFWLRQ ZLWK W géﬂ 3: I% é:—' li gv’_% I%PF\)/6WH
WRU\ ERZHO GLVHDVH FDUH ORUH Vv UH wW %I\
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WHFKORPRBRLWEZHQ@W SDWLHQW VDWPYINDHFW LRWQ GVIIQHXGWGWR GUDZ LPSOL
WR IXUWKHU H[SORUH WKH LQLWLDDWRERUY UYR@ILRRMG KQ DIOO VIVKIVEH® IEW \R R
VWXG\ 7TKHUHIRUH IXWXUH ORQJLWXGLQDO I:

3SDWLHQWYV UDWHG SURYLGHU DW HW&('& .YN

RXU VWXG\ 7KH SURYLGHU FKDUD %;&/
% ;
EHG r.Uy(ﬁ

DVVRFLDWHG ZLWK SDWLHQW VDW I
\ R
F\\ Y
”Qﬁo*t @g’gé%
+RZHYHU PHQWDO KHDOWK FDUH H Q WQ HS IB UdLHU

SURYLGHU DWWLWXGH WRZDUGYV HP

SRVLWLYHO\ DVVRFLDWHG ZLWK JU

WHOHPHQWDO KHDOWK VHUYLFH JU

EHHQ VWXGLHG LQ SUHYLRXV VWX E

DQG VHHPV WR EH FUXFLDO WR G DFFH

WLRQ @ $ VIVWHPDWLF UHYLHZ &),

IRXQG WKDW PHQWDO KHDOWK FD

QDQWO\ SRVLWLYH DWWLWXGHV W \QL%
Vv

DQG FRQFHUQV UHJDUGLQJ WKH VHU LFHV LOQFOXGLQJ WHFKQRORJL

FDO GLIILFXOWLHV LQFUHDVHG ZRCOhelBsiéh SHUFHSWLRQ RI LPSHUVR

QDOLW\ VDIHW\ FRQFHUQV D@G $ODFN R

RI WKH 87$87 GLPHQVLRQV ZHUH L&lH WLFLW&HM?L@WMVO’PBQ§B\WVHQW VL

RI SURYLGHU DWWLWXGH SDUWLFx®DUOVLIRY KRG \4-|'W[’ID [cal P\LQH
@ 3UHYLRXV H[SHULHQFH zLwWW Ky BMOANRELHRWE B8 v & Wéﬁ,& LHQW
DSSHDUV WR SOD\ D FUXFLDO URoﬁHLD(?WFl(VWF'i‘t’J[Q'ﬁnglRQ/LQ;# Y@ D

DQFH > @ &UHDWLQJ RIIHUV RI D (?"K'P'é WVL Q UKERRQ\W :H IRXQG WKDW
JXLGHOLQHV DQG WUDLQLQJ IRU c% WR’HD%%/W—H:%‘MHSLéUHW'éQF
HUV LV HVVHQ@ LIRW RQO\ WR G LLﬁ-YD%"F'i §U[P-2W\(_%'?-|LLPWHG ZLWK SDWLHQ
UHOXFWDQFH EXW DOVR WR LQFUH‘DQ/\HH¥B’ 1M WRQ g W LV 'D\ﬁ‘Q(/LL‘%{EUiLWPW
VHUYLFHV &RUUHVSRQGLQJO\ EHWWHULRHRVRXHIWHKERBYRIL FRP PG WP
WKH VHUYLFHV ZHUH DVVRFLDWHG %LLQ\H(QW%FLRAD%QI\@LJE'@WLN@W B R H5R
WLRQ ZLWK VIQFKURQRXV VHUYLFHYHWRFEBRREBWYR VBV M RBBGIRMRQDOLY
VHUYLFHV SURYLGHUV DUH PRUH GEUHFWAR AR REvHE UG wWKR ERBH vBy @F
RI VIQFKURQRXV VHUYLFHV DQG WKHMKyRPWSY QM P W R VE B FMARR: | A BIdY

LPSRUWDQW IRU SDWLHQW VDWLVIDEWA RO PH R W By iRy BEQWy Y YLFHYV
FRQVLGHU HDFK SDWLHQW LOGLYLGXD

Strengths and Limitations SUHIHUHQFHVY LQWR DFFRXQW

,Q RXU VWXG\ ZH FRQVLGHUHG SDW,IQHOQWHYDRXW IDWWGEGRRV Z LPMOK QELFEWEKQ V
VIQFKURQRXV DQG DV\QFKURQRXV DNVHITHP HIQAMHSH UKWH BVGRRW\K H O P VIGAHFE QG |
DQG WHVWHG DVVRFLDWLRQV ZLWKDBFRDGLEBW\WR B XW HUHR/DQDQW VW R U D
VWXG\ DGGV YDOXDEOH NQRZOHGJHRGBUVLERGDHDYV L@ \8R MW LIMQHD \ROW L\
DV\QFKURQRXV VHUYLFHV DQG IRUVIBSYYRKRVYRFKXY GHWHUPLADQWWR VXS
YXUWKHUPRUH WKH LQFOXGHG YDEDNEQHVVZDQHG PRHDAPRDHG SYWLLRQJV UHC
YDOLGDWHG LQVWUXPHQWY ZKLFK WRQWRHEWW BV KWR OMKH \FRBIYGLLAEH \D LWK\R|
RXU ILQGLQJV ,Q WHUPV Rl JHQG HW WH) ® DOYBII HRIX/U D\DIP SIIGIN HAIDUWFKHUV
UHSUHVHQWDWLYH RI PHQWDO KD OMXUBBWHHQWWNLEY DHUP RQGEYLGXDO !
ZKLFK HQDEOHG XV WR JDLQ LQVLBURWLEGMHR [FKDUWRIFGV NS HFW/IURWP FRO\ FRQ
WHOHPHQWDO KHDOWK VHUYLFH XVNDWLVKBIFGVL\R Q ZH WHK DWVIWGIN F H G WEDXQ) LKH
WKH SRVWSDQGHPLF SHULRG VXJJHDWW@U WRD VWVR X UVXWKIEBY VFIR ®OBQGH @ BG
WR JDLQ D GHHSHU XQGHUVWDQGLQWNKRI WIDUMLAB ¥ W QRW KZH. WWWH IO HP HQ W D
KHDOWK VHUYLFHV DV LQ SHUVRQ YLVLW DYDLODELOLW\ UHVXPHG

IHYHUWKHOHVY VRPH OLPLWDWLRQV VKRXOG EH QRWHG 7KH
FURVV VHFWLRQDO GHVLJQ RI RXU VWXG\ KDV FHUWDLQ OLPLWYV ZKLFK
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Multimedia Appendix 1

BHVXOWY RI PXOWLSOH OLQHDU UHJUHVVLRQV DQG IXOO LQIRUPDWLRQ PD]
ZLWK WHOHPHQWDO KHDOWK VHUYLFHYV

3>2&; )LOH OLFURVRIW :ROXDODWIOHHGLD. @SSHQGL]|
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Multimedia Appendix 1

Table S1. Results of multiple linear regression and full-information maximum likelihood model for
determinants of patient satisfaction with video services.

Variables Multiple Linear Full -Information
Regression Likelihood Model

Socioeconomic factors
Gender (ref: men)

Women -1.14 -1.18
(0.79) (0.75)

Diverse or intersex -2.08 -2.19
(2.05) (1.90)

Age -0.03 -0.03
(0.04) (0.03)

Educational level (ref: low education)

Medium educational level -1.46 -1.18
(1.15) (1.10)

High educational level -2.03+ -1.76
(1.16) (1.11)

Employment status (ref: unemployed)

Full-time employed -0.83 -1.05
(1.06) (1.00)

Part-time employed 0.62 0.35
(1.10) (1.02)

Other 0.10 -0.14
(1.30) (1.22)

Household income (ref: low income)

Medium income 1.11 1.11
(1.01) (0.96)

High income 0.99 0.99
(0.98) (0.94)

Area lived in (ref: urban)

Mostly urban -0.51 -0.49
(0.72) (0.68)

Rural 1.44 1.47
(1.00) (0.95)

Living situation (ref: living with partner in the same

household)

Living with partner without a common household 1.95 2.10
(1.39) (1.34)

Partner deceased or widowed -0.90 -0.88
(2.28) (2.11)

Single or divorced -0.10 0.04
(0.84) (0.78)

Migration background (ref: no) -1.27 -1.27
(0.91) (0.86)

Access factors

Private health insurance (ref: statutory health insurance) 0.19 -0.14
(1.47) (1.34)

Internet connection quality (ref: fast and stable)

Fast, but not stable -1.55 -1.54+
(0.98) (0.91)

Stable, but not fast -1.29 -1.29
(1.39) (1.34)

Neither fast nor stable or no internet connection at home -1.87 -1.87
(1.90) (1.67)

Health factors
Number of psychiatric diagnoses -0.03 -0.04
(0.25) (0.23)



Presence of at least one chronic physical iliness (ref: no) 0.16 0.28

(0.73) (0.68)
Self-rated health 0.42 0.42
(0.48) (0.44)
Psychosaocial factors
Loneliness 0.69 0.70
(0.61) (0.56)
Self-efficacy 1.05* 1.02*
(0.48) (0.46)
Personality
Conscientiousness -0.16 -0.16
(0.12) (0.12)
Extraversion 0.21* 0.21*
(0.09) (0.09)
Agreeableness 0.15 0.16
(0.13) (0.13)
Openness 0.11 0.12
(0.11) (0.10)
Neuroticism -0.01 -0.00
(0.12) (0.12)
COVID-19-related factors
Received COVID-19 vaccination (ref: no) -0.56 -0.60
(0.91) (0.88)
Fear of COVID-19 0.20%** 0.22%**
(0.05) (0.05)
Patient preferences
Attitude towards telemental health services 0.63*** 0.63***
(0.05) (0.04)
Technology commitment 0.12* 0.11*
(0.06) (0.06)
Provider characteristics
Provider attitude towards telemental health services 1.12** 1.16**
(0.39) (0.37)
Provider skills for using telemental health services 1.61** 1.51**
(0.52) (0.49)
Constant -0.62 -0.92
(5.05) (4.71)
Observations 483 502
R-squared 0.63 0.63

Notes. Beta coefficients are reported. Robust standard errors in parentheses. ref = reference
category. *** P<.001, ** P<.01, * P<.05, +P<.10.



Table S2. Results of multiple linear regression and full-information maximum likelihood model for
determinants of patient satisfaction with telephone services.

Variables Multiple Linear Full -Information
Regression Likelihood Model

Socioeconomic factors
Gender (ref: men)

Women -1.61+ -1.37+
(0.86) (0.82)

Diverse or intersex -3.92 -3.67
(2.73) (2.63)

Age -0.01 -0.02
(0.04) (0.04)

Educational level (ref: low education)

Medium educational level -2.51+ -2.99*
(1.32) (1.24)

High educational level -3.82** -4.22%*
(1.35) (1.27)

Employment status (ref: unemployed)

Full-time employed -2.66* -2.86**
(1.13) (1.05)

Part-time employed -1.30 -1.58
(1.16) (1.09)

Other -1.00 -1.60
(1.81) (1.67)

Household income (ref: low income)

Medium income -1.76 -1.75
(1.19) (1.13)

High income -1.32 -1.31
(1.41) (1.35)

Area lived in (ref: urban)

Mostly urban -0.25 -0.17
(0.89) (0.83)

Rural 1.18 1.12
(1.18) (1.14)

Living situation (ref: living with partner in the same

household)

Living with partner without a common household -3.04+ -2.93+
(1.61) (1.55)

Partner deceased or widowed -3.66+ -3.24
(2.16) (2.07)

Single or divorced -1.53 -1.60
(1.15) (1.09)

Migration background (ref: no) 0.11 0.22
(1.04) (0.99)

Access factors

Private health insurance (ref: statutory health insurance) 2.66 2.88
(12.92) (1.82)

Internet connection quality (ref: fast and stable)

Fast, but not stable -3.14* -3.53**
(1.32) (1.23)

Stable, but not fast -2.18 -2.13
(1.48) (1.41)

Neither fast nor stable or no internet connection at home -0.10 -0.23
(1.58) (1.42)

Health factors

Number of psychiatric diagnoses -0.24 -0.28
(0.34) (0.32)

Presence of at least one chronic physical illness (ref: no) -0.27 -0.15

(0.82) (0.78)



Self-rated health 0.23 0.37

(0.57) (0.54)
Psychosocial factors
Loneliness 2.26** 2.16**
(0.86) (0.82)
Self-efficacy -0.01 0.05
(0.66) (0.62)
Personality
Conscientiousness 0.06 0.12
(0.15) (0.14)
Extraversion 0.28* 0.27*
(0.13) (0.12)
Agreeableness 0.35* 0.30*
(0.14) (0.14)
Openness -0.03 -0.05
(0.13) (0.12)
Neuroticism -0.11 -0.10
(0.15) (0.14)
COVID-19-related factors
Received COVID-19 vaccination (ref: no) 0.56 0.75
(1.23) (1.18)
Fear of COVID-19 0.21%** 0.20%**
(0.06) (0.05)
Patient preferences
Attitude towards telemental health services 0.52%** 0.52%**
(0.06) (0.05)
Technology commitment -0.14** -0.13**
(0.05) (0.05)
Provider characteristics
Provider attitude towards telemental health services 2.13%** 1.96%**
(0.56) (0.53)
Provider skills for using telemental health services 1.73** 1.82**
(0.67) (0.62)
Constant 10.85+ 10.66+
(6.46) (6.12)
Observations 428 440
R-squared 0.52 0.52

Notes. Beta coefficients are reported. Robust standard errors in parentheses. ref = reference
category. *** P<.001, ** P<.01, * P<.05, +P<.10.



Table S3. Results of multiple linear regression and full-information maximum likelihood model for
determinants of patient satisfaction with asynchronous services.

Variables Multiple Linear Full -Information
Regression Likelihood Model

Socioeconomic factors
Gender (ref: men)

Women -1.01 -1.13+
(0.69) (0.63)

Diverse or intersex -3.52+ -3.44*
(1.93) (1.74)

Age -0.01 -0.01
(0.03) (0.03)

Educational level (ref: low education)

Medium educational level -0.23 -0.36
(12.11) (1.01)

High educational level -1.14 -1.00
(1.11) (1.00)

Employment status (ref: unemployed)

Full-time employed -0.22 -0.32
(1.24) (1.05)

Part-time employed 0.72 0.44
(1.34) (1.14)

Other 141 1.19
(1.45) (1.19)

Household income (ref: low income)

Medium income 1.00 1.00
(0.85) (0.79)

High income 0.53 0.53
(1.01) (0.94)

Area lived in (ref: urban)

Mostly urban 1.18+ 1.23*
(0.64) (0.58)

Rural -0.03 -0.09
(1.27) (1.18)

Living situation (ref: living with partner in the same

household)

Living with partner without a common household 0.31 0.32
(0.85) (0.76)

Partner deceased or widowed -4.02** -4.01**
(1.52) (1.45)

Single or divorced 0.22 0.28
(0.76) (0.68)

Migration background (ref: no) 0.22 0.15
(0.88) (0.81)

Access factors

Private health insurance (ref: statutory health insurance) -0.16 -0.26
(0.67) (0.61)

Internet connection quality (ref: fast and stable)

Fast, but not stable -1.29 -1.22
(0.81) (0.75)

Stable, but not fast -2.85 -2.82+
(1.77) (1.48)

Neither fast nor stable or no internet connection at home 3.45+ 3.36+
(2.04) (1.93)

Health factors

Number of psychiatric diagnoses -0.35+ -0.36+
(0.21) (0.19)

Presence of at least one chronic physical iliness (ref: no) 0.27 0.38

(0.63) (0.56)



Self-rated health 0.54 0.61
(0.48) (0.43)
Psychosocial factors
Loneliness -1.46* -1.42*
(0.63) (0.57)
Self-efficacy 0.19 0.21
(0.47) (0.43)
Personality
Conscientiousness 0.06 0.09
(0.12) (0.12)
Extraversion -0.16 -0.16
(0.10) (0.10)
Agreeableness -0.22+ -0.21*
(0.12) (0.11)
Openness 0.09 0.08
(0.11) (0.10)
Neuroticism 0.10 0.11
(0.10) (0.09)
COVID-19-related factors
Received COVID-19 vaccination (ref: no) -0.81 -0.74
(0.85) (0.77)
Fear of COVID-19 0.15%** 0.14%**
(0.04) (0.04)
Patient preferences
Attitude towards telemental health services 0.22%** 0.22%**
(0.05) (0.05)
Technology commitment 0.00 -0.01
(0.05) (0.05)
Provider characteristics
Provider attitude towards telemental health services 1.33** 1.43%**
(0.43) (0.38)
Provider skills for using telemental health services 0.62 0.66+
(0.45) (0.40)
Constant 9.03* 8.19*
(4.33) (3.96)
Observations 256 266
R-squared 0.51 0.51

Notes. Beta coefficients are reported. Robust standard errors in parentheses. ref = reference

category. *** P<.001, ** P<.01, * P<.05, +P<.10.



9. Summary in English and German

9.1 Summary

Telemedicine services can help to close treatment gaps and improve the
effectiveness of and access to health care. Particularly among specific patient groups,
such as the aging population or individuals with mental health conditions, telemedicine
services can address major health care challenges. Despite the great opportunities that
telemedicine services offer, their use and acceptance still hold untapped potential.
Therefore, this cumulative dissertation aimed to explore determinants of patient use of
and satisfaction with telemedicine services.

To examine the use of telemedicine among middle-aged and older adults in
Germany, different panel data samples were considered (Publications 1 and 2). The data
were analyzed cross-sectionally as well as longitudinally using various regression
techniques. It was found that greater psychological symptoms and health limitations were
particularly associated with telemedicine use among this population. International studies
on the determinants of use and satisfaction among mental health patients were evaluated
as part of a systematic review (Publication 3). Younger age, female gender, and less
severe psychological symptoms were highlighted as key determinants, and critical
research gaps were identified. In response to these research gaps, an online survey was
conducted in Germany (Publications 4 and 5). Using different regression methods, certain
socioeconomic and psychosocial factors, personality, and patient attitudes towards the
services were detected as important determinants of use and satisfaction. Furthermore,
provider attitudes towards and skills for using the services were key determinants. The
convenience of the services was an additional central determinant of patient use
(including avoidance of stigmatization, long waiting times, or complicated scheduling of
appointments).

This cumulative dissertation contributes crucial knowledge regarding the
determinants of telemedicine use and satisfaction among major target groups. To
increase telemedicine acceptance, it is important to consider individual psychosocial
characteristics and attitudes of patients, while socioeconomic and access determinants
appear less influential in the selected samples. Since providers are key facilitators of
telemedicine use and satisfaction among patients, research and practical efforts are
required to enhance provider attitudes and skills. As determinants may vary across
different populations and treatment contexts, researchers and practitioners should take
unique treatment situations into account to support the widespread and effective

implementation of future telemedicine services.
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9.2 Zusammenfassung

Telemedizin kann dabei helfen Versorgungsliicken zu schlie3en sowie Effektivitat
und Zugang zur Gesundheitsversorgung zu verbessern. Insbesondere in bestimmten
Patient:innengruppen, wie der alternden Bevolkerung oder Personen mit psychischen
Erkrankungen, kann Telemedizin dazu beitragen wesentliche Herausforderungen in der
Gesundheitsversorgung zu bewaltigen. Trotz der klaren Starken von Telemedizin, ist die
Nutzung und Akzeptanz der Angebote ausbaufahig. Daher war das Ziel dieser
kumulativen Dissertation, Determinanten der Nutzung und Zufriedenheit von Patient:innen
mit telemedizinischen Angeboten zu untersuchen.

Um Telemedizinnutzung bei Personen im mittleren und hohen Alter in Deutschland
zu untersuchen, wurden verschiedene Paneldatensatze bericksichtigt (Publikationen 1
und 2). Die Daten wurden quer- und langsschnittlich, mithilfe unterschiedlicher
Regressionsverfahren, analysiert. Vor allem ausgepragtere psychische Symptome und
Gesundheitseinschrankungen waren dabei mit der Telemedizinnutzung assoziiert.
Internationale Studien zu Determinanten der Nutzung und Zufriedenheit bei Patient:innen
mit psychischen Erkrankungen wurden im Rahmen einer systematischen Ubersichtsarbeit
evaluiert (Publikation 3). Jungeres Alter, weibliches Geschlecht und leichtere psychische
Symptomatik konnten dabei als Schlisselfaktoren herausgestellt und wichtige
Forschungsliicken identifiziert werden. Angesichts der bestehenden Forschungsliicken,
wurde eine deutschlandweite Online-Befragung durchgefihrt (Publikationen 4 und 5).
Mithilfe verschiedener Regressionsanalysen, konnten vereinzelte soziobkonomische und
psychosoziale Faktoren, Personlichkeit und Einstellung der Patient:innen als bedeutsame
Determinanten der Nutzung und Zufriedenheit identifiziert werden. Zudem waren
Einstellungen und Fahigkeiten von Versorger:innen zentrale Determinanten. Praktische
Angebotsmerkmale waren zusatzlich wichtige Determinanten der Nutzung (Vermeidung
von Stigmatisierung, langen Wartezeiten oder umstéandlicher Terminvereinbarung).

Diese kumulative Dissertation tragt maflgeblich zum Wissen tber Determinanten
der Telemedizinnutzung und -zufriedenheit in wichtigen Zielgruppen bei. Um Akzeptanz
von Telemedizin zu steigern, ist die Bertcksichtigung individueller psychosozialer
Faktoren und Einstellungen von Patient:innen entscheidend, wahrend soziokonomische
und Zugangsfaktoren in den untersuchten Stichproben weniger bedeutsam waren. Da
Versorger:innen eine zentrale Rolle fur die Steigerung der Nutzung und Zufriedenheit
spielen, sollte Férderung von positiven Einstellungen und Fahigkeiten bei Versorger:innen
in Forschung und Praxis priorisiert werden. Da Determinanten in unterschiedlichen
Populationen und Behandlungskontexten variieren konnen, sollten Forschende und
Praktizierende spezifische Behandlungssituationen berticksichtigen, um die weitreichende

und effektive Einbindung kunftiger telemedizinischer Angebote zu férdern.
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2023 wurde dabei beachtet.

Ferner versichere ich, dass ich die Dissertation bisher nicht einem Fachvertreter an
einer anderen Hochschule zur Uberpriifung vorgelegt oder mich anderweitig um Zulassung
zur Promotion beworben habe.

Ich erklare mich damit einverstanden, dass meine Dissertation vom Dekanat der
Medizinischen Fakultat mit einer gangigen Software zur Erkennung von Plagiaten uberpruft

werden kann.

UNEEISCNIITL ..

Ariana Susan Neumann

198



