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Abstract

Background: The coronavirus disease 2019 pandemic has led to an increase in remote consultations in health care. This
study aimed to assess the acceptance of video consultation as an alternative to face-to-face in-office visits in general practice
(GP) and to investigate its drivers and barriers.

Methods: A cross-sectional study was conducted in Germany during the coronavirus disease 2019 pandemic from December
2020 to April 2021. Participants were recruited among patients in 16 GP surgeries. Assessed were sociodemographic and
medical data as well as information and communications technology related data. Acceptance of video consultation and
its predictors were determined using a modified questionnaire based on a short version of the renowned unified theory
of acceptance and use of technology model.

Results: In total, 371 participants were included in the data analysis. Acceptance of video consultation was moderate. A hier-
archical regression revealed acceptance was significantly predicted by the PHQ-2, taking no regular medication, computer
proficiency, knowledge about digital health care solutions, no prior use of video consultation, and the unified theory of
acceptance and use of technology predictors performance expectancy, effort expectancy, and social influence. The extended
unified theory of acceptance and use of technology model explained significantly more variance than the restricted unified
theory of acceptance and use of technology model in acceptance of video consultation.

Conclusions: In this study computer proficiency, existing knowledge about digital health care solutions and depressive symp-
toms functioned as drivers to acceptance, no prior use of video consultation could be identified as a potential barrier.
Patients with regular medication have been particularly receptive to video consultation. The study confirmed the validity
of the unified theory of acceptance and use of technology model in determining acceptance of video consultation.
Considering that there is growing demand and acceptance for different approaches to engage with health care providers,
additional steps should be taken to establish video consultation as a genuine alternative.
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Introduction
Health care systems around the world have faced major
challenges since the first cases of severe acute respiratory
syndrome coronavirus 2 occurred in December 2019 in
China.1 The World Health Organization (WHO) declared
the outbreak of coronavirus disease 2019 (COVID-19) a
pandemic in March 2020.2 To this date (February 2022),
more than 5.7 million deaths caused by COVID-19 have
been confirmed.3 Non-pharmaceutical interventions have
been proven to be one of the most important measures to
prevent the spread of COVID-19.4 This has not only led
to a temporal reduction of social interactions but also to a
lower number of face-to-face in-office visits of patients in
general practitioner (GP) surgeries. Consequently, an
increase in care through nonphysical encounters, such as
telemedicine, became visible.5,6

Telemedicine or telehealth (hereinafter referred to only
as telemedicine) is defined by the WHO as ‘the delivery
of health care services, where patients and providers are
separated by distance. Telehealth uses information and
communications technology (ICT) for the exchange of
information for the diagnosis and treatment of diseases
and injuries, research and evaluation, and for the continuing
education of health professionals’ (WHO, 2010).7 An
increasing number of patients with chronic diseases, a
shortage of GPs especially in rural or deprived areas as
well as a steadily aging population will generate a rising
demand for different health care solutions in the
future.8,10 Telemedicine is one possible solution for the
existing shortcomings of the current health care system
and can change the way patients engage with their health
care providers.11 It can provide more adaptable methods
for patients to interact with their doctor and include commu-
nication via e-mail, phone or video.12 With the constant
growth of digitization in other fields calls for the adoption
of large-scale telematic services in the entire health care
system have become louder.13,14 Therefore, the German
Federal Ministry of Health has passed the ‘e-Health Law’
in 2015 aiming for the implementation of ICT in healthcare
and demanding the promotion of telemedical services.15

Especially video consultation (VC), as part of these tech-
nologies, has become of greater interest over the last
years.16 It enables medical consultation between patient
and physician using synchronous online video and audio
transmission as an alternative to face-to-face in-office
visits.17 Technical requirements are web-enabled devices,
stable internet connection, and supporting software.18 The
implementation of VC has been described in several
medical disciplines such as family medicine, mental
health care, palliative care, dermatology, urology, and
others.19,23 Prior studies revealed that VC is cost-efficient,
is able to increase primary care accessibility, reduces hospi-
talization rate and decreases travel expenses, and waiting
time.24,27 It can also help to lower appointments

failure-to-appear rates, absence of work, and can contribute
to save resources.28,29 In selected situations that don’t
require physical examination, it can substitute or supple-
ment in-office visits and provide comparable clinical
outcome.25 Despite these advantages, potential difficulties
could be patients’ privacy issues, reduced therapeutic
potentials, technical problems, misdiagnosis, and unequal
access to online communication devices.30,31

Although previous studies have examined patients’ view
of different telemedical services extensively,17 there is little
research into patients’ acceptance of applying standardized
and validated research methods and no study examined
patients’ acceptance of VC in general practice in
Germany in particular. As it is likely that the use of VC
in GP will play an increasingly important role in the
future, it is essential to identify factors and predictors that
influence patients’ acceptance of these technologies and
to understand potential barriers that discourage patients
from using VC.32

The most prominent model to predict users’ motivation
to use technology is the unified theory of acceptance and
use of technology model (UTAUT) by Venkatesh et al.33

The UTAUT combines key aspects of eight established
research models.34 One of these models is the widely
known and acclaimed technology acceptance model
(TAM) by Davis et al.35 It claims a person’s intention to
use technology is dependent on two main determinants:
Perceived ease of use and perceived usefulness.35 The
UTAUT adopted these predictors as performance expect-
ancy (perceived usefulness) and effort expectancy (per-
ceived ease of use) and incorporated two additional
factors from other models: social influence and facilitating
conditions. The first three constructs directly predict accept-
ance, which is operationalized as behavioural intention. The
actual utilization is influenced by facilitating conditions and
behavioural intention. Venkatesh et al.36 postulate that the
predictive validity of the UTAUT could be enhanced by
including additional variables such as sociodemographic
and health-related data. Furthermore, they stressed that
future research should focus on identifying additional influ-
encing factors and validate the model in various technolo-
gies and target groups. Thus, an extended model with
sociodemographic data, medical data, and ICT-related
data as additional predictors of acceptance was developed
to further enhance generalizability of the UTAUT in the
context of VC usage. Nevertheless, the UTAUT model
has received some criticism. Van Raaij and Schepers con-
sidered the model‘s parsimony in comparison to the TAM
model.37 Additionally, according to the authors heteroge-
neous items were grouped together to build the model‘s
constructs. Thus, the use of several items per predictor
has to be reconsidered to ensure that explained variance is
not increased artificially.
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Literature overview

The need for and feasibility of VC implementation. The need
for new ways to interact with health care providers
became apparent well before the COVID-19 pandemic.38,39

As early as 2000, a systematic review by Mair et al.40

demonstrated an increasing interest in the use of tele-
medicine. In 2010, Stahl and Dixon41 demonstrated
both patients’ and clinicians’ willingness to use VC as
an alternative to face-to-face consultation. In particular,
patients who were younger and had proficient computer
skills showed strong interest in VC in a study by Leng
et al.42 Although Huygens et al.19 reached similar con-
clusions, they also showed that a group of patients
were reluctant to use VC, mainly because they were
unaware of its availability. This was also identified as a
barrier in a study by Bradford et al..43 Several studies
have examined the feasibility of telemedicine in different
health care systems around the world.18,44,45 For
example, Angrish et al. demonstrated, that patient–pro-
vider communication via VC is feasible in India,46 and
Nord et al. found that the use of VC constitutes a cost-
saving opportunity.24

Patient experiences, benefits and barriers associated with VC.
Many studies have examined patients’ experiences with
VC.18,47,48 A systematic scoping review by Thiyagarajan
et al. in 2020 showed that patients described both posi-
tive and negative experiences with VC. Although VC
appears to be more convenient for patients, it is not con-
sidered superior to face-to-face in-office visits.17 The
existing literature revealed that timesaving and access
to primary care in rural areas are the main advantages
of VC,38,49,50 whereas technical issues, safety issues
and the lack of physical examinations are the leading
barriers.51,52

Predictors of VC acceptance. One key objective of this study
is to explore predictors of acceptance using the UTAUT, a
validated research method.53,54 Previous studies on predic-
tors of telemedicine acceptance that applied the UTAUT
mostly focused on the perceptions of the elderly.55,57

Cimperman et al. examined older users’ acceptance of
home telehealth services by applying an extended
UTAUT model with additional contextual constructs.
Effort expectancy was identified as the leading acceptance
predictor.55 Similar findings were obtained by Quaosar
et al.56 in their empirical study of elderly individuals’ inten-
tion to use mobile health services. Here, likewise, perform-
ance expectancy, effort expectancy and social influence
were determined to be potential predictors of acceptance.
This was also confirmed in a study by de Veer et al.,57 in
which older people‘s intention to use e-Health was exam-
ined. Again, those who believed that e-Health would help
them (performance expectancy) or would be easy to use

(effort expectancy) were more likely to use e-Health than
those who did not.

Telemedicine during the COVID-19 pandemic. The COVID-
19 pandemic has not only significantly affected how
patients and health care providers communicate; it has
also accelerated research on this topic.58 However, we
found no studies that examined patients’ acceptance of
VC during the pandemic. Instead, studies on telemedicine
during this time focused mainly on two topics: the first
was the increase in usage, and the second was patient and
physician satisfaction. Gilson et al.6 demonstrated a
51.4% increase in virtual visits (both video and telephone)
during the COVID-19 pandemic in 2020 compared to the
preceding year at an urban medical centre in the United
States. Overall, satisfaction with VC was high during the
pandemic. A study by Barkai et al. showed that patients
reported high levels of satisfaction, whereas clinicians
were more sceptical due to technical and administrative
barriers.59

Aim of this study. The research goal is to investigate partici-
pants’ acceptance of VC as an alternative to face-to-face
in-office visits in GP practices in Germany and to assess dif-
ferences in acceptance depending on sociodemographic and
medical variables. Although people with chronic diseases
pose a particular burden for health care systems, little
research has been conducted to explore their attitudes
towards VC usage. As patients with chronical illness
could specifically benefit from using remote VC services,
their acceptance of VC compared to non-chronically ill
people is investigated in particular. In this study, it was
also examined if the applied extended UTAUT model is
suited to predict acceptance of VC and which underlying
factors are potential positive as well as negative predictors.
In order to analyse a parsimonious UTAUT model (follow-
ing Van Raaij and Schepers37) and to focus on possible add-
itional predictors based on sociodemographic, medical, and
ICT-related data, a restricted version of the UTAUT model
was used. In addition, the suggested applied extended
model was compared to the restricted UTAUT model, in
order to investigate if the applied extended model is super-
ior in predicting acceptance.

The existing and constantly expanding body of knowl-
edge has allowed us to gain insight into patients’ percep-
tions and satisfaction with VC. However, literature on VC
acceptance using validated research methods, like the
UTAUT, is scarce. Consequently, this impedes the compar-
ability of these studies. Therefore, the purpose of this study
is to address the current knowledge gap on patients’ accept-
ance and predictors by using the validated UTAUT model.
In contrast to prior research, this study aims to assess
acceptance in a heterogeneous patient collective, including
different age groups, healthy persons, as well as patients
with minor or major diseases. This approach enables
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conclusions on VC acceptance in the average population
attending a GP. Exploring facilitators and barriers that
affect the acceptance of VC enables the evidence-based
implementation of potential enhancements that could con-
tribute to support future VC usage. Especially in the
context of the ongoing COVID-19 pandemic, this could
accelerate the transformation of the way patients interact
with their health care providers in the near future.

Methods

Design and study population

A cross-sectional study was conducted in order to assess
patients’ acceptance of VC based on an online survey
among patients in GP practices. Figure 1 shows the concep-
tual framework diagram of this study. The study was con-
ducted in the region of North-Rhine-Westphalia,
Germany. Participants were recruited among patients in
16 general practitioner practices. Initially 25 general practi-
tioner practices were asked to support the recruitment
process. No inclusion or exclusion criteria for the general
practitioner practices were applied. In these practices,
patients were invited to participate in the online survey
via an informative flyer. Eligibility requirements were a
good command of the German language, internet access,
and an acute or chronic medical problem that led to the
GP consultation. No further exclusion criteria were
applied. Participants were also required to be aged 18 or
above. Participation was voluntary, anonymous and no
monetary compensation was offered. Electronic informed
consent was obtained prior to the start of the questionnaire.
The survey was available via the online platform Unipark
(Questback GmbH) and the data collection took place
from December 2020 to April 2021. Of 437 participants
starting the survey, 89.47% completed it. To further
improve data quality five percent of the respondents (n=
19) who completed the survey the quickest were excluded
as this could be an indicator of careless or inattentive
responding.60 In total, 371 participants were included in
the final data analysis. The study was conducted in accord-
ance with the Declaration of Helsinki and was approved by
the Ethics Committee of the Medical Faculty of the
University of Duisburg-Essen (19-89-47-BO).

Assessment instruments

The questionnaire was divided into three parts. In the first
part, questions concerning sociodemographic aspects such
as age, sex, marital status, educational level, occupational
and insurance status and the population size of their place
of residence were inquired. Participants were also asked
for how long they have been with their GP, how often
during the year they usually see their GP and if they
received inpatient treatment in the last ten years.

Afterwards questions about pre-existing medical condi-
tions, mental disorder and medication were added. To
assess participants’ anxiety and depression symptoms the
Patient Health Questionnaire (PHQ-4)61 was applied,
which is a short self-report questionnaire that includes the
Patient Health Questionnaire-2 (PHQ-2) and the
Generalized Anxiety Disorder-2 (GAD-2). The PHQ-2 con-
tains two items screening for symptoms of depression over
a period of two weeks on a four-point Likert scale (0=
‘never‘ to 3= ‘nearly every day’). A cutoff score of three
or more is described to have the highest sensitivity and spe-
cificity for screening for depression.62 The GAD-2 screens
for symptoms of generalized anxiety over a period of two
weeks using two items on a four-point Likert-scale (0=
‘never to’ 3= ‘nearly every day’). A cutoff score of three
or more is found to be an indicator for presence of general-
ized anxiety.63

In the second part of the survey self-generated questions
referred to ICT usage (computer and mobile phone profi-
ciency, internet usage behaviour, use of video telephony).
Knowledge about digital health care solutions was assessed
with three self-generated items. Cronbach‘s α of this scale
was α= 0.85.‘ Participants were then asked if their GP
already offers VC services and if they had previously
used VC and, if not, if they were planning to do so in the
future. The respondents were then asked if it would be
important to know the GP personally before communicat-
ing via VC. It was also questioned if VC could also be
used from other places than home (e.g., work place).

The third part of the questionnaire intended to under-
stand participants’ acceptance to use VC with their GP by
applying a restricted version of the UTAUT model. Three
items were used to assess acceptance, which was operatio-
nalized as behavioural intention (‘I would like to try video
consultation with my general practitioner’, ‘I would use
video consultation with my general practitioner if offered
to me’, ‘I would recommend video consultation to my
friends’). Cronbach‘s α in this sample was α= .91. For
each construct predicting acceptance one item was
chosen. The item ‘Using video consultation with my
general practitioner could improve my state of health‘
was used to assess performance expectancy, the item
‘Using video consultation with my general practitioner
would be easy to learn‘ was used to measure effort expect-
ancy and social influence was assessed via the item ‘Those
close to me (e.g family, friends) would approve using video
consultation’. Answers were given on a five-point Likert
scale, ranging from 1= ‘strongly disagree‘ to 5= ‘strongly
agree’.

Statistical analyses

For statistical analysis, raw data collected from the ques-
tionnaire were extracted and processed using SPSS 26
(IBM, New York) and the software R (version 4.0.3).
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Sum scores for PHQ-2 and GAD-2 were computed, as well
as a mean score of three self-generated items regarding
knowledge about digital health care solutions. The behav-
ioural intention scale of the UTAUT model was calculated.
Acceptance (= behavioural intention) scores were divided
into three parts: Scores between 1 and 2.34 indicated low
acceptance, scores between 2.35 and 3.67 indicated moder-
ate acceptance, and scores between 3.68 and 5 indicated
high acceptance. Due to sufficiently large sample sizes, nor-
mality of the sampling distribution was presumed.64 For
sociodemographic data, extent of general and mental
health, as well as ICT variables descriptive statistics were
performed. A tertial split was used to divide the sample
into three age categories. Differences in acceptance
between age groups, female and male participants, and
between chronically ill and non-chronically ill participants
were tested with analysis of variance (ANOVA) and inde-
pendent t-tests. Levene’s test was used to test for homosce-
dasticity. Multiple hierarchical regression was applied to
analyse predictors of acceptance. Therefore, the following
predictors were included blockwise: (a) sociodemographic
data, (b) medical data, (c) ICT-related data, (d) UTAUT
predictors (performance expectancy, effort expectancy,
social influence). Breusch-Pagan tests were calculated to
test for homoscedasticity and Durbin–Watson tests were
used to eliminate autocorrelation. Normal distribution of
residuals was assumed since visual inspection of qq-plots
of residuals showed no signs of violations against

normality. In a final step, the extended UTAUT model
was tested against the restricted UTAUT model via an
ANOVA. The level of significance was set to 0.05 for all
tests.

Results

Sociodemographic and medical data

Of the 371 participants in this study, 51.5% (n= 191) were
female. The mean age was M= 42.28 years (Mdn= 36, SD
= 16.09). The youngest participant was 18 years old and the
oldest was 85 years old. Most of the respondents were
married or in a relationship (68.5%). In total, 97 (26.1%)
participants stated being single at the time of the assess-
ment. The substantial majority of the participants had a
high standard of education, with 187 (50.4%) reporting
that they graduated from college and 111 (29.9%) gradu-
ated from high school. Only 7 (1.9%) of the participants
reported being currently unemployed. The remaining parti-
cipants were either employed (66%), had retired (11.6%) or
were still in education (14.8%). Most respondents (68.2%)
were living in a city with a population size of over 100,000
residents.

In total, 255 (68.7%) of the participants suffered from a
chronic condition, such as musculoskeletal disorders
(36.7%, n= 136), cardiopulmonary diseases (34.5%, n=
128), ophthalmic diseases (15.9%, n= 59) or skin

Figure 1. Conceptual framework diagram of this study.
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Table 1. Sociodemographic, medical and ICT data.

Variable n % M (SD)

Age 42.28 (16.09)

18–30 123 33.2

31–51 120 32.3

>51 128 34.5

Marital status

In a relationship/married 56 15.1

Divorced/separated 14 3.8

Widowed 5 1.3

Others 1 0.3

Educational level

University education 187 50.4

Higher education entrance qualification 111 29.9

Secondary education 52 14.0

Lower secondary education 18 4.9

No qualification 3 0.8

Community size

100,000 residents 253 68.2

20,000 residents 80 21.6

5000 residents 27 7.3

<5000 residents 11 3.0

Insurance status

Statutory health insurance 291 78.4

Private health insurance 73 19.7

Other 7 1.9

Same GP for more than 5 years 200 53.9

Number of visits per year

None 128 34.5

1–2 151 40.7

(continued)
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Table 1. Continued.

Variable n % M (SD)

3–5 65 17.5

6–10 16 4.3

>10 11 3.0

Inpatient treatment

Yes, once 102 27.5

Yes, more than once 73 19.7

No 196 52.8

Chronic disease

Yes 116 31.3

No 255 68.7

Regular medication

Yes 145 39.1

No 226 60.9

Computer proficiency

Very insecure 23 6.2

Rather insecure 55 14.8

Rather confident 170 45.8

Very confident 123 33.2

Mobile phone proficiency

Very insecure 16 4.3

Rather insecure 49 13.2

Rather confident 159 42.9

Very confident 147 39.6

Daily internet usage time 2.90 (1.05)

Current use of video telephony

Yes 292 78.7

No 79 21.3

Possibility of VC with current GP

Yes 30 8.1

(continued)
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conditions (15.4%, n= 57). Taking the medication on a
regular basis was reported by 39.1% (n= 145). The vast
majority (88.4%, n= 328) stated that they had not
received treatment due to a mental disorder in the last
10 years. Almost half of the participants (47.2%,
n= 175) underwent inpatient treatment before. In total,
65.5% (n= 243) of the respondents consulted their GP on
one or more occasions throughout the last year. Screening
for generalized anxiety disorder with the GAD-2 (Msum=
1.01, SD= 1.14) revealed that 7.81% of the respondents
reached the cutoff scores for generalized anxiety symptoms.
Symptoms of major depression were present in 8.89% of the
participants (PHQ-2, Msum= 1.10, SD= 1.16).

Around 80% (n= 293) of the participants felt confident
in their skills regarding the use of the computer (n= 293)
and mobile phone (n= 306) applications. Most partici-
pants stated using the internet for about three to four
hours a day (M= 2.9, Mdn= 3, SD= 1.05). Only 79
(21.3%) of the respondents reported that they do not use
video telephony in a private or work-related setting. In
contrast, almost all participants (97%, n= 360) stated
that they have never used VC with their GP before –
even though 66.9% (n= 248) could imagine using VC

with their GP in the future. 90.8% (n= 360) of the partici-
pants consider it important to know their GP personally
prior to using VC. For a detailed overview see Table 1.

Overall acceptance of VC by socio-demographic
and medical data

Overall, the acceptance of this sample was moderate with
a mean of M= 3.45 (SD= 1.02). For 76 participants
(20.5%) acceptance was low, 153 participants (41.2%)
showed moderate acceptance, and high acceptance was
found in 142 participants (38.3%). An ANOVA showed
no significant differences in acceptance between the
three age groups, F2,368= 0.106, p= 0.899. Independent
t-tests revealed no significant difference in acceptance
of VC regarding gender, t369= 0.308, p= 0.758, or
between chronically ill and non-chronically ill partici-
pants, t369= 0.474, p= 0.636.

Predictors of acceptance of VC

Sociodemographic data included in the first step of multiple
hierarchical regression analyses explained variance in

Table 1. Continued.

Variable n % M (SD)

No 124 33.4

Not sure 217 58.5

Prior use of VC

Yes, more than once 0 0.0

Yes, once 11 3.0

No 360 97.0

Would use VC in the future

Very likely 93 25.1

Rather likely 155 41.8

Rather unlikely 87 23.5

Very unlikely 36 9.7

VC usage location

At workplace also 50 13.5

Other places, but not at work 93 25.1

Only at home 228 61.5

GP: general practitioner; VC: video consultation; PHQ-2: Patient Health Questionnaire-2; GAD-2: generalized anxiety disorder-2.
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acceptance of VC by 0.01%. (R2= 0.001, F5,365= 0.07, p=
0.997). No variable in the first step significantly explained
acceptance. The addition of medical data in the second
step (R2= .039, F10,360= 1.47, p= 0.150) increased the
explained variance to 3.9% (Δ R2= 0.038, F5,360= 5.66, p
< 0.001). The PHQ-2 sum score (β= 0.16, p= 0.009) and
no regular medication (β=−0.36, p= 0.013) were found
to significantly predict acceptance. In the third step, vari-
ables regarding ICT were included (R2= 0.159, F17,353=
3.94, p < 0.001), which resulted in an increase to 15.9%
of explained variance in acceptance (Δ R2=0 .120, F7,353

= 12.74, p <0.001). Computer proficiency (β= 0.28, p=
0.003), knowledge about digital health care solutions (β=
0.12, p= 0.021) and no prior use of VC (β=−0.78, p=
0.011) significantly predicted acceptance. The UTAUT pre-
dictors, added in the last step (R2= 0.528, F20,350= 19.56, p
<0.001), changed the explained variance significantly to
52.8% in total (Δ R2= 0.369, F3,350= 91.03, p <0.001).
Performance expectancy (β= 0.23, p <0.001), effort expect-
ancy (β= 0.21, p <0.001) and social influence (β= 0.49, p
<0.001) were significant predictors of acceptance of VC.
Table 2 contains the results of multiple hierarchical regres-
sion analysis predicting acceptance of VC.

Comparison between restricted UTAUT and applied
extended UTAUT model

Given the fact that the restricted UTAUT (three predictors
only: performance expectancy, effort expectancy, social
influence) reached 48.5% of explained variance in accept-
ance (R2= 0.485), it was examined if the applied extended
model (R2= 0.528) is able to explain more variance in
acceptance of VC. There was a significant difference in
explained variance (F17,350= 1.87, p= 0.020), indicating
that the extent of explained variance could further be
increased by adding context-specific variables.

Discussion

Principle results

In this study, patients’ acceptance of VC as an alternative to
face-to-face consultations with their GP was examined and
potential predictors of VC acceptance were determined.
Overall moderate acceptance of VC could be found among
the respondents. The majority of the participants showed
moderate to high acceptance. In contrast to previous studies,
there was no significant difference in acceptance regarding
age, gender and no significant difference between chronically
ill and non-chronically ill patients.47,65,66 Patients’ acceptance
of VC was significantly predicted by their performance
expectancy, effort expectancy, social influence. The PHQ-2
sum score, chronic medication and earlier use of VC, as
well as computer proficiency and knowledge about digital
health care solutions were significant predictors of

acceptance. The applied extended model (consisting of the
UTAUT predictors and additional variables) was superior
in explaining variance of acceptance compared to the
restricted model (only including performance expectancy,
effort expectancy, social influence). This underlines the
need to further adapt the UTAUT to increase the extent of
explained variance, for instance by adding further context-
specific variables.

Comparison to prior work

Although research on telemedical services has accelerated
in recent years, only a little research has been conducted
on the acceptance of VC in particular.17,67,68 This study
was able to examine patients’ acceptance of VC with
their GP across different age groups and applying standar-
dized and validated research methods like the UTAUT
model. Van Houwelingen et al. (2018) studied people‘s
behavioural intention to use VC with their health care pro-
viders using the UTAUT, but only among the elderly popu-
lation (aged 65 or older).69 De Veer et al.57 examined
acceptance of e-Health applications using elements of the
UTAUT,57 but again only among the older population
(aged 57–77) and VC was not explicitly mentioned.
Huygens et al.19 also investigated acceptance of internet
services to communicate with the GP, but VC was not
ultimately included in their UTAUT model. A study by
Gardner et al.39 indicated high acceptance of VC but
lacked in valid measurement instruments.

This study supports previous findings that the UTAUT
has high predictive power with its construct‘s performance
expectancy, effort expectancy, and social influence being
significant predictors of patients’ intention to use telemedi-
cine.19,56,57,69 Performance expectancy refers to the percep-
tion that patients will use telemedicine because they think
that they can enhance their subjective health by doing
so.36 Considering that performance expectancy has been
identified as one of the strongest predictors of acceptance
of telemedicine by numerous studies, healthcare providers
should clearly demonstrate the possible benefits of using
VC as an alternative to face-to-face in-office visits.55,70

By doing so, patients’ acceptance could be increased even
further. Effort expectancy refers to the perception that
using VC is easy and does not require too much effort.36

This may be especially vital for older users with no or
little experience with ICT and in particular telemedicine.
Healthcare providers and decision-makers should focus
on providing easy access and offering older patients guid-
ance and assistance to enhance acceptance. Social influ-
ence, as the third UTAUT predictor, refers to a person’s
belief that important others (e.g., family or friends) would
approve using VC.36 Literature showed mixed results con-
cerning the relevance of social influence as a predictor of
acceptance. The original UTAUT (model) by Venkatesh
et al.36 stated that social influence is only significant in a
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mandatory context. Even though VC usage was not manda-
tory, social influence was a significant predictor in the
present study. Some studies came to similar results regard-
ing the intention to use e-Health,56,71 whereas social

influence was not significant in a study by de Veer
et al.57 Prior research revealed that female gender is sup-
posed to be associated with higher acceptance.47 In con-
trast, no difference in VC acceptance between female and

Table 2. Results of multiple hierarchical regression analysis predicting acceptance of VC.

Predictor β B T R2 Δ R2 p value

Step 1: Socio-demographic data 0.001 0.001

Sex: male −0.07 −0.07 −0.88 0.381

Age 0.00 0.05 0.86 0.390

Educational level 0.01 0.01 0.31 0.754

Occupational status −0.07 −0.09 −1.90 0.058

Same GP > 5 years −0.08 −0.08 −0.97 0.335

Step 2: Medical data 0.039 0.038

Mental disorder 0.16 0.16 1.10 0.274

No chronic condition 0.14 0.14 1.31 0.191

No regular medication −0.29 −0.29 −2.79 0.006

PHQ-2 0.06 0.07 1.28 0.201

GAD-2 −0.08 −0.09 −1.72 0.086

Step 3: ICT-related data 0.159 0.120

Computer proficiency 0.12 0.10 1.67 0.095

Mobile phone proficiency 0.03 0.02 0.40 0.688

Daily internet usage time 0.00 0.00 0.01 0.989

No prior use of video conferencing −0.09 −0.09 −0.88 0.380

Knowledge about digital health care solutions 0.00 0.00 0.01 0.991

No prior use of VC −0.33 −0.33 −1.44 0.152

Important to know GP in person −0.24 −0.24 −1.79 0.075

Step 4: UTAUT predictors 0.528 0.369

Effort expectancy 0.21 0.18 4.05 <0.001

Performance expectancy 0.23 0.24 5.44 <0.001

Social influence 0.49 0.45 9.63 <0.001

Note: N= 371. In Steps 2, 3 and 4 only the newly included variables are presented. β: standardized coefficient beta; B: unstandardized coefficient beta; R2:
determination coefficient; ΔR2: Changes in R2. GP: general practitioner; VC: video consultation; PHQ-2: Patient Health Questionnaire-2; GAD-2: generalized
anxiety disorder-2; ICT: information and communications technology; UTAUT: unified theory of acceptance and use of technology.
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male patients could be found in this study. Although several
studies have demonstrated differences in technology
acceptance between young and older users (often referred
to as ‘digital divide’),72,74 age was not a significant pre-
dictor in the present survey.

There were no significant differences in acceptance
ratings among chronically ill and non-chronically ill
patients in this sample. A study by Salgado et al. (2020)
described similar results regarding the acceptance of
mobile health by chronically ill patients.75 This finding
seems surprising, given the fact that especially chronically
ill patients could benefit from using VC to maintain their
health, particularly in view of the ongoing COVID-19 pan-
demic. VC offers the possibility of minimizing the risk of
infection and remotely still be in contact with their GP.
One possible explanation is that patients who need to see
their doctor frequently because of a chronic condition are
more likely to insist on a personal relationship with their
doctor. The doctor is seen as a kind of companion
through long suffering and VC may convey the impression
of an impersonal atmosphere. In addition, the lack of
regular physical examination, which is necessary for
various chronic conditions may be a decisive aspect.

Depressive symptoms are associated with higher
acceptance of VC in the present study. Other studies
demonstrated that patients who suffer from depression
often avoid seeking professional treatment, because of pos-
sible stigmatization.76,77 By using VC patients are offered
the possibility to receive treatment in their own homes,
which can contribute to an improved feeling of discretion
and privacy. This can therefore lead to an increase in treat-
ment adherence of people with depression. VC has been
proven to be as effective as face-to-face visits in the treat-
ment of depressive disorders.78,80 The use of regular medica-
tion was also a significant predictor of acceptance in the
extended model of this study. A study by Ebbert et al.81

showed that a large proportion of patients are willing to
use telemedical services to refill their prescriptions.
Especially patients who rely on regular prescriptions could
benefit from the advantages of VC like avoided travel
expenses and reduced waiting times.

Leng et al.42 demonstrated in their study a positive link
between increasing computer proficiency and patients’
intention to use VC. This is in line with the results of the
proposed study, which showed that computer proficiency
and existing knowledge about digital health care solutions
were significant predictors of VC acceptance.

Facilitating conditions, as the fourth predictor of the
UTAUT by Venkatesh et al.,36 were not included in the
model of this study because it was intended to be a signifi-
cant predictor of the actual usage, not the intention to use
(= acceptance). Although different studies showed that
intention can be an indicator of actual behaviour, there is
still a discrepancy between intention and actual usage,
which is referred to as ‘intention-behavior gap’.82

Even though the survey was conducted during the
COVID-19 pandemic, which led to an increase in remote
consultations,5 only 3% of the respondents had prior experi-
ence with VC at the time of the survey. This is in accord-
ance with previous studies, which demonstrated that VC
was not frequently used by patients before the pandemic,
although most of the patients would be generally willing
to use VC if the possibility was offered to them.18,19,83

Besides organizational and infrastructural barriers,84,85

which led to slow implementation of VC in the broad popu-
lation, missing knowledge about the availability of VC with
their GP may be another reason for slow uptake. Only 8.1%
of the participants stated that their GP offered VC, and
58.1% were not aware of the possibility. It is necessary to
increase awareness and knowledge of VC technologies and
their functions. Mittmann et al. suggested targeted marketing
campaigns as a way to further promote the implementation of
VC.86 Other studies have revealed high satisfaction with tele-
medicine during the pandemic.5,52 The COVID-19 pandemic
has revealed shortcomings in the digitization of health care,
and the need for improvement became visible. The current
window of opportunity should be seized to overcome exist-
ing barriers and further push the implementation of VC also
in a post-pandemic setting.

Theoretical implications

This study contributes important findings to the growing
body of literature on telemedicine and VC. The applied
extended UTAUT model was proven to be suitable for pre-
dicting VC acceptance. The identified context-specific pre-
dictors could contribute to increasing VC acceptance in the
future. Future research should focus on exploring further
suitable and specific predictors to enhance the viability of
the UTAUT in a health-related context. The proposed pre-
dictors could also easily be applied in studies on the actual
use of VC in clinical practice, enabling researchers to retro-
spectively examine its ultimate predictive power. One
strength of this study is that it also assessed the perceptions
of patients who declined to use VC, unlike most existing
studies on VC, which only focused on patients’ and clini-
cians’ experiences after using VC. This study’s approach
to predicting acceptance instead of retrospectively analys-
ing satisfaction allows to use the findings of this study in
other health-related research fields and offers additional
value for the implementation of VC in health care.

Practical implications

This study provides valuable implications for fostering the
future implementation of VC in clinical practice. Based on
the identified predictors of acceptance, the following impli-
cations are proposed to further increase acceptance ratings.
As computer proficiency was identified as a predictor of VC
acceptance, it is essential that health care providers and
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decision-makers focus on people with little to no knowl-
edge of computers or related technology. Demographic
change, which is leading to a population with an increas-
ingly high average age, might further aggravate this
issue.87 Consequently, it is important to offer tailored pro-
grammes to increase digital knowledge to these groups
and to ensure that using VC applications is easy and
simple (effort expectancy). Future research should therefore
concentrate on approaches to simplifying VC usage and
removing technical barriers. Performance expectancy also
significantly predicted acceptance. This indicates that it is
vitally important to demonstrate the advantages and benefits
of VC to a larger group of patients. Additionally, further
research is required to determine the clinical conditions in
which VC is primarily perceived to improve personal
health. The presence of symptoms of depression was a pre-
dictor of acceptance in this study. This may indicate that
VC is particularly suitable for vulnerable groups and
people with mental illnesses. Treatment of these patients
often requires many hours of psychotherapy and waiting
lists are long. As physical contact is not necessary, thera-
peutic counselling by the GP through VC could offer an
alternative for those patients and at the same time relieve
the health care system. This study also confirmed that VC
was not frequently used before the pandemic. Other
studies have demonstrated that VC usage has increased sig-
nificantly during this extraordinary time; however, it
remains unclear whether VC use will remain at this
level.6 Therefore, steps should be taken not only to
further raise awareness of VC availability but also to estab-
lish trust in its safety. Decision makers and health care pro-
viders could use this study‘s findings to increase the
adoption of VC in the future.

Limitations and future research directions
Given that the study was conducted via an online survey, the
main limitation is the requirement for internet access. As pre-
vious studies showed internet access is significantly lower in
the elderly population younger participants were overrepre-
sented in this study (mean age: 44.4 years).88 This could
have led to an overestimation of the VC acceptance
because age is ascertained to be related to the intention to
use telemedicine. Furthermore, people with lower level of
education are underrepresented in this study. This may be
due to the fact that higher educated people are more likely
to participate in research questionnaires and have a greater
interest in maintaining and improving their state of health.
It should also be noted that people who are willing to partici-
pate in an online survey are already more likely to use tele-
medical services such as VC. Thus, these selection biases
could limit the generalizability of the results of this study.

Data collected in this survey were self-reported. To
avoid or minimize possible emerging common-method
variance, the questionnaire had a reasonable length, the

participants were informed that the survey was anonymous,
and their answers were treated confidentially. In order to
further improve data quality, five percent of the respondents
who completed the survey the quickest were excluded
as this could be an indicator of careless or inattentive
responding.

The UTAUT model was applied via a restricted version
of the questionnaire which might have impacted the reli-
ability of the results. Future studies should investigate the
parsimony of the UTAUT model.

As stated previously this study was conducted during the
COVID-19 pandemic. This could have influenced partici-
pants’ perspectives on VC usage in a positive way consid-
ering the possibility of seeking advice or treatment from
their GP without the risk of infection. At this time, it is
uncertain if patients’ acceptance of VC will remain at this
level post-COVID-19.

Future research should include other sections of the popu-
lation, especially the elderly and people with lower educa-
tion. Other context-specific predictors should be examined
to further improve explained variance. Moreover, the long-
term effects of the COVID-19 pandemic on usage behaviour
should be studied.

Conclusion
The findings of this study indicate moderate acceptance
of VC as an alternative to face-to-face in-office visits.
The applied UTAUT model has proven itself as a suit-
able and efficient method to determine the acceptance
of VC. The three UTAUT constructs performance
expectancy, effort expectancy, and social influence are
significant predictors of patients’ acceptance to use VC
and explained a high level of variance of acceptance.
Furthermore, the context-specific predictors (computer
proficiency, knowledge about digital health solutions,
prior use of VC, symptoms of depression and regular
medication) could explain a significant part of the vari-
ance of VC acceptance.

Given the fact that there is apparent demand and accept-
ance for alternate ways to engage with their health care pro-
viders, additional measures should be taken by
decision-makers and clinicians to establish VC as a safe
and viable alternative in the foreseeable future.
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Analyzing older users’ home telehealth services acceptance
behavior-applying an extended UTAUT model. Int J Med
Inform 2016; 90: 22–31.

56. Quaosar G, Hoque MR and Bao Y. Investigating factors
affecting elderly‘s intention to use m-health services: an
empirical study. Telemed J E Health 2018; 24: 309–314.

57. de Veer AJ, Peeters JM, Brabers AE, et al. Determinants of
the intention to use e-health by community dwelling older
people. BMC Health Serv Res 2015; 15: 03.

58. James HM, Papoutsi C, Wherton J, et al. Spread, scale-up, and
sustainability of video consulting in health care: systematic
review and synthesis guided by the NASSS framework.
J Med Internet Res 2021; 23: e23775.

59. Barkai G, Gadot M, Amir H, et al. Patient and clinician
experience with a rapidly implemented large-scale video con-
sultation program during COVID-19. Int J Qual Health Care
2021; 33: mzaa165.

60. Greszki R, Meyer M and Schoen H. Exploring the effects of
removing “too fast” responses and respondents from web
surveys. Public Opin Q 2015; 79: 471–503.

61. Kroenke K, Spitzer RL, Williams JB, et al. An ultra-brief
screening scale for anxiety and depression: the PHQ-4.
Psychosomatics 2009; 50: 613–621.

14 DIGITAL HEALTH



62. Kroenke K, Spitzer RL and Williams JB. The patient health
questionnaire-2: validity of a two-item depression screener.
Med Care 2003; 41: 1284–1292.

63. Spitzer RL, Kroenke K, Williams JB, et al. A brief measure
for assessing generalized anxiety disorder: the GAD-7. Arch
Intern Med 2006; 166: 1092–1097.

64. Schmidt AF and Finan C. Linear regression and the normality
assumption. J Clin Epidemiol 2018; 98: 146–151.

65. Nunes A, Limpo T and Castro SL. Acceptance of Mobile
health applications: examining key determinants and modera-
tors. Front Psychol 2019; 10: 2791.

66. Rodriguez JA, Betancourt JR, Sequist TD, et al. Differences in
the use of telephone and video telemedicine visits during the
COVID-19 pandemic. Am J Manag Care 2021; 27: 21–26.

67. Barsom EZ, van Hees E, Bemelman WA, et al. Measuring
patient satisfaction with video consultation: a systematic
review of assessment tools and their measurement properties.
Int J Technol Assess Health Care 2020; 36: 356–362.

68. Almathami HKY,Win KT and Vlahu-Gjorgievska E. Barriers
and facilitators that influence telemedicine-based, real-time,
online consultation at patients’ homes: systematic literature
review. J Med Internet Res 2020; 22: e16407.

69. van Houwelingen CT, Ettema RG, Antonietti MG, et al.
Understanding older people‘s readiness for receiving telehealth:
mixed-method study. J Med Internet Res 2018; 20: e123.

70. Gücin NÖ and Berk ÖS. Technology acceptance in health
care: an integrative review of predictive factors and interven-
tion programs. Procedia – Soc Behav Sci 2015; 195: 1698–
1704.

71. Damerau M, Teufel M, Musche V, et al. Determining accept-
ance of e-mental health interventions in digital psychodiabetol-
ogy using a quantitative web-based survey: cross-sectional
study. JMIR Form Res 2021; 5: e27436.

72. Chung JE, Park N, Wang H, et al. Age differences in percep-
tions of online community participation among non-users: an
extension of the technology acceptance model. Comput
Human Behav 2010; 26: 1674–1684.

73. Kim S and Choudhury A. Comparison of older and younger
adults’ attitudes toward the adoption and use of activity track-
ers. JMIR Mhealth Uhealth 2020; 8: e18312–e18312.

74. Song Y, Qian C and Pickard S. Age-Related digital divide
during the COVID-19 pandemic in China. Int J Environ Res
Public Health 2021; 18: 11285.

75. Salgado T, Tavares J and Oliveira T. Drivers of mobile health
acceptance and use from the patient perspective: survey study
and quantitative model development. JMIR Mhealth Uhealth
2020; 8: e17588.

76. Cooper-Patrick L, Powe NR, Jenckes MW, et al. Identification
of patient attitudes and preferences regarding treatment of
depression. J Gen Intern Med 1997; 12: 431–438.

77. Barney LJ, Griffiths KM, Jorm AF, et al. Stigma about depres-
sion and its impact on help-seeking intentions. Aust N Z J
Psychiatry 2006; 40: 51–54.

78. Thompson DA, Leimig R, Gower G, et al. Assessment of
depressive symptoms during post-transplant follow-up care
performed via telehealth. Telemed J E Health 2009; 15:
700–706.

79. Choi NG, Marti CN, Bruce ML, et al. Six-month postinter-
vention depression and disability outcomes of in-home tele-
health problem-solving therapy for depressed, low-income
homebound older adults. Depress Anxiety 2014; 31: 653–661.

80. García-Lizana F and Muñoz-Mayorga I. Telemedicine for
depression: a systematic review. Perspect Psychiatr Care
2010; 46: 119–126.

81. Ebbert JO, Ramar P, Tulledge-Scheitel SM, et al. Patient pre-
ferences for telehealth services in a large multispecialty prac-
tice. J Telemed Telecare 2021. DOI: 10.1177/1357633×
20980302.

82. Faries MD. Why we don‘t “just do it”: understanding the
intention-behavior gap in lifestyle medicine. Am J Lifestyle
Med 2016; 10: 322–329.

83. Brant H, Atherton H, Ziebland S, et al. Using alternatives to
face-to-face consultations: a survey of prevalence and attitudes
in general practice. Br J Gen Pract 2016; 66: e460–e466.

84. Atherton H, Brant H, Ziebland S, et al. The potential of alter-
natives to face-to-face consultation in general practice, and the
impact on different patient groups: a mixed-methods case
study. Health Serv Deliv Res 2018; 6. DOI: 10.3310/
hsdr06200.

85. Saiyed S, Nguyen A and Singh R. Physician perspective and
key satisfaction indicators with rapid telehealth adoption
during the coronavirus disease 2019 pandemic. Telemed J E
Health 2021; 27: 1225–1234.

86. Mittmann CB K and Hoffmann F. The video consultation in
the scope of the statutory health insurance – implementation,
dissemination and development opportunities from a patient’s
perspective.Gesundheitsökonomie und Qualitätsmanagement
2020; 25: 291–296.

87. Nowossadeck E, Prütz F and Teti A. Population change and the
burden of hospitalization in Germany 2000-2040: decompos-
ition analysis and projection. PLoS One 2020; 15: e0243322.

88. Huxhold O and Otte K. Internetzugang und Internetnutzung
in der zweiten Lebenshälfte. Berlin: Deutsches Zentrum für
Altersfragen, 2019.

Esber et al. 15

https://doi.org/10.1177/1357633&thinsp;&times;&thinsp;20980302
https://doi.org/10.1177/1357633&thinsp;&times;&thinsp;20980302
https://doi.org/10.1177/1357633&thinsp;&times;&thinsp;20980302
https://doi.org/10.3310/hsdr06200
https://doi.org/10.3310/hsdr06200

	 Introduction
	 Literature overview
	 The need for and feasibility of VC implementation
	 Patient experiences, benefits and barriers associated with VC
	 Predictors of VC acceptance
	 Telemedicine during the COVID-19 pandemic
	 Aim of this study


	 Methods
	 Design and study population
	 Assessment instruments
	 Statistical analyses

	 Results
	 Sociodemographic and medical data
	 Overall acceptance of VC by socio-demographic and medical data
	 Predictors of acceptance of VC
	 Comparison between restricted UTAUT and applied extended UTAUT model

	 Discussion
	 Principle results
	 Comparison to prior work
	 Theoretical implications
	 Practical implications

	 Limitations and future research directions
	 Conclusion
	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


