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Abstract

Aim This study evaluates the usability of outpatient video consultations (VCs) at a major Danish university hospital and
examines variations by patient demographics.

Subject and methods We conducted a cross-sectional analysis using a Danish translation of the Telehealth Usability Ques-
tionnaire (TUQ) among patients invited for VCs across 13 departments at Odense University Hospital (June-December 2023).
All scheduled VC patients were automatically sent a questionnaire, including the TUQ and sociodemographic queries. The
TUQ assesses overall usability and five domains: usefulness, ease of use, effectiveness, reliability, and satisfaction. Usability
scores were analyzed using linear regression models.

Results Of 5262 invited patients, 2424 (46%) responded. After excluding repeated and incomplete responses, 1613 patients
were included in the analysis. The overall usability score was 5.8 (on a scale of 1-7). Scores were generally high (>5.8)
across all domains, except for reliability, which had a lower score (4.8). Higher usability was reported among patients aged
30-69 years and those living more than 25 km from the hospital, while infrequent mobile device users reported lower scores.
Usability scores did not differ significantly by sex, education, employment status, or medical specialty.

Conclusion Patients at a major Danish university hospital expressed generally high satisfaction with VCs across various
demographics. However, as the study includes only patients selected for and agreeing to a VC, findings may not reflect the
perspectives of those who declined or were deemed ineligible. Future research should explore these factors. Nonetheless,
our findings suggest that VCs can improve healthcare access when appropriately implemented.
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Introduction

The integration of video consultations (VCs) into hospital
practices represents a significant shift in healthcare deliv-
ery, replacing in-person visits with remote interactions.
While adoption has gradually increased in recent years,
the COVID-19 pandemic markedly accelerated its use
(Greenhalgh et al. 2020; Shaver 2022). The World Health
Organization (WHO) broadly defines VCs as a form of
telemedicine, involving the remote provision of health-
care services through information and communication
technologies to provide health services for treatment and
prevention of disease and injury (WHO 2010). Examining
the use of video consultations is important from a pub-
lic health perspective, as digital healthcare solutions may
enhance accessibility, promote more equitable healthcare
delivery, and contribute to more efficient use of healthcare
resources.

Like many countries, Denmark is experiencing demo-
graphic shifts, with a growing elderly population and a
declining number of young people. This trend increases
demand for hospital services, amidst a workforce that is
not expected to grow proportionally (Christensen et al.
2009). Politically, VCs are seen as a key solution and
are included in the Danish government’s digital health
strategy (The Danish Ministry of Health 2018) and in the
national budget agreements that outline healthcare fund-
ing and priorities between the Danish government and the
regional health authorities (The Danish Government /Dan-
ish Regions 2023). These policies have introduced eco-
nomic incentives for hospitals to expand VCs to improve
access to healthcare services and address demographic
challenges. Consequently, VC use at Danish hospitals has
increased considerably. Internal hospital statistics show
that the number of VCs completed at Odense University
Hospital (OUH) increased from approximately 3000 in
2020 to more than 15,000 in 2023, although they still make
up less than 2% of total outpatient consultations.

As VCs continue to shape the healthcare system, evalu-
ating their effects and perception is essential. Research
links positive patient experiences and satisfaction to bet-
ter engagement and treatment compliance (Barbosa et al.
2012; Hirsh et al. 2005). Hence, understanding patient per-
ceptions is key to effectively implementing and improv-
ing these initiatives. A widely used instrument to measure
patient engagement with VCs is the Telehealth Usability
Questionnaire (TUQ), which evaluates patient usability
across five usability factors (domains)—usefulness, ease
of use, effectiveness, reliability, and satisfaction (Hajes-
maeel-Gohari et al. 2022; Parmanto et al. 2016). While
Danish and international studies generally report high usa-
bility and satisfaction with VCs, they often rely on small
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sample sizes and typically focus on selected patient groups
or specific clinical settings (Barsom et al. 2020; Egmose
et al. 2024; Orlando et al. 2019).

To the best of our knowledge, no studies have examined
patient experiences with VCs in a Danish hospital setting
using a large sample across multiple healthcare departments.
This study aimed to assess VC usability in a hospital setting
and examine how usability varies by patient characteristics.
Although conducted in Denmark with a well-established
digital health infrastructure, the insights are universally rel-
evant as telemedicine solutions continue to expand world-
wide. Understanding patient experiences and influencing
factors can guide more effective, patient-centered telehealth
implementation. The findings provide insights into patient
perspectives on VCs and have the potential to guide health-
care professionals (HCPs) in optimizing the use of VCs for
the most relevant patient groups.

Methods
Setting

This study took place at Odense University Hospital (OUH)
across its locations in the cities of Odense and Svendborg.
OUH, one of Denmark’s largest hospitals, handles over one
million outpatient visits annually (Odense University Hospi-
tal 2024). Patients access VCs through “My Hospital” (Mit
Sygehus), a secure digital platform consolidating treatment
details and hospital appointments. “My Hospital” is acces-
sible via web browsers or mobile apps. At the scheduled
appointment time, app users receive a push notification
directing them to their consultation in “My Hospital.” By
confirming readiness, they enable hospital staff to initiate the
VC. Patients log in using their digital identifier (MitID). VCs
primarily replace face-to-face visits or phone consultations,
though some departments use them alongside a “hospital at
home” model.

Study design and data collection

Patient usability of VCs was studied cross-sectionally using
the Telehealth Usability Questionnaire (TUQ), a validated
tool measuring patient interactions with telemedicine across
21 items and five usability domains (Parmanto et al. 2016).
The TUQ was translated into Danish following ISPOR
[Professional Society for Health Economics and Outcomes
Research] guidelines for translation and cultural adaptation
(Wild et al. 2005) and demonstrated acceptable to excellent
internal consistency, according to the categories by Par-
manto et al. (2016) (Cronbach’s alpha: usefulness = 0.80,
ease of use = 0.91, effectiveness = 0.84, reliability = 0.72,
satisfaction = 0.94).
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From June through December 2023, all patients sched-
uled for VCs in 13 OUH departments were automatically
invited to complete an electronic questionnaire following
their sessions. Departments that did not participate were
either heavily involved in other research projects, did not
use “My Hospital,” had patients who were considered
too vulnerable for survey participation, or had minimal
VC activity (fewer than 10 VCs during the study period).
The survey included the Danish TUQ and demographic
questions. Patients were notified through “My Hospital”
on the day of their VC, with reminders on days 3 and
5. If no response was received by day 7, the question-
naire was deactivated. Clinical staff were informed via
OUH’s intranet and encouraged to remind patients about
the survey.

Table 1 Items and domains in the Telehealth Usability Questionnaire

Primary outcomes

The primary outcomes were five usability factors (each
based on 3-6 items) and an overall usability score (all 21
TUQ items). The usefulness subscale measures the patient’s
perceived benefits of the VCs and the extent to which their
healthcare needs were met. The ease of use subscale evalu-
ates how straightforward it is for patients to learn the system
and their satisfaction with the interaction with the interface.
The effectiveness subscale examines the quality of the tele-
health interaction, focusing on the clarity of audio and visual
communication. The reliability subscale assessed the ease of
managing errors and the extent to which VCs mirror an in-
person visit. Lastly, the satisfaction subscale assesses overall
patient contentment with the system and their likelihood of
using it in future encounters. All item details are displayed
in Table 1.

Item code Question wording No.? SD Mean
Al Video consultations improve my access to treatment in the healthcare system 1585 1.4 55
A2 Video consultations help me save time on transportation to the hospital or other treatment 1589 1.2 6.4
A3 Video consultations contribute to fulfilling my need for contact with the healthcare system 1593 1.3 5.6
A total A: Usefulness 1559 11 5.8
Bl It was easy to learn how to use the Mit Sygehus app for the video consultation 1597 1.3 6.0
B2 It was easy to use the Mit Sygehus app for the video consultation 1594 1.2 6.1
B3 I believe I will be able to quickly become good at using the Mit Sygehus app for video consultations 1581 1.1 6.3
B4 The Mit Sygehus app is simple and easy to understand 1606 1.2 59
B5 The way I interact with the Mit Sygehus app is pleasant 1586 1.2 5.7
B6 I like using the Mit Sygehus app 1592 1.2 5.7
B total B: Ease of use 1542 1.0 6.0
Cl1 The Mit Sygehus app is able to do everything that I want it to do 1572 1.2 5.6
c2 I was able to easily speak with the clinician during the video consultation 1600 1.1 6.1
C3 I could hear the clinician clearly during the video consultation 1598 1.2 6.1
C4 I felt I was able to express myself clearly when using video consultation 1598 1.2 6.0
Cs During the video consultation, I could see the clinician as well as if we had met in person 1582 1.6 5.4
C total C: Effectiveness 1538 1.0 59
D1 I think the contact via the video consultation could be compared to when you meet in person 1587 1.6 4.8
D2 Whenever I made a mistake with the Mit Sygehus app, I was able to fix it easily and quickly 898 1.3 5.0
D3 The Mit Sygehus app gave error messages that clearly stated how to fix the problems 767 1.6 4.6
D total D: Reliability 713 1.2 4.8
El I felt comfortable communicating with the clinician using the video consultation 1600 1.1 6.1
E2 The video consultation was an acceptable way to have contact with the healthcare system 1602 1.2 6.0
E3 I will use video consultations again 1602 1.2 6.0
E4 Opverall, I am satisfied with the video consultation 1602 1.1 6.1
E total E: Satisfaction 1594 1.0 6.1
Overall Overall usability 1590 0.9 5.8

The questions were translated to English from the Danish version of the TUQ. The wording therefore differs slightly from the original question-

naire by Parmanto et al.

*Number of non-missing responses to each item. The overall score accepted up to five missing answers per respondent.
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Items were rated on a seven-point Likert scale (1 =
strongly disagree to 7 = strongly agree), with an option for
“not applicable.” Composite scores for each usability sub-
scale, as well as the overall score, were calculated based on
the average value of the included items, considering only
complete responses within each subscale. For the overall
score, up to five missing items were allowed. Higher aggre-
gate scores indicate greater usability.

Explanatory measures

Sociodemographic measures included sex, age (categorized
into five intervals: 18-29, 30—44, 45-59, 60-74, and 75+
years), employment status (employed, retired, not working
[e.g., student, homemaker, unemployed], or other), and edu-
cational level. Educational level was assessed as the highest
self-reported educational achievement, using the Interna-
tional Standard Classification of Education 2011 (ISCED).
This classification divides education into three levels: low
(ISCED levels 0-2), medium (ISCED levels 3—4), and high
(ISCED levels 5-8) (UNESCO Institute for Statistics 2012).
Distance to the treating hospital was estimated using Google
Maps (https://www.google.com/maps) by calculating the
“fastest route” from the hospital to the postal code of the
patients. Additionally, the survey included a question about
the use of electronic devices: “Do you use your smartphone/
iPad/tablet, etc., to find and read information regarding
your health?” with possible responses being “yes,” “no,”
and “don’t know.” The 13 departments were grouped into
“medicine,” “surgery,” and “other” based on OUH’s internal
classifications.

Data analysis

Descriptive statistics were employed to characterize the
study population and summarize patient ratings of the TUQ,
both overall and across each domain. Linear regression
models were utilized to evaluate the association between
demographic factors and overall usability. Both univariate
models and a fully adjusted model were implemented, with
the adjusted model controlling for sex, age group, employ-
ment status, educational level, distance to hospital, use of
electronic devices, and medical speciality. One department
(the Department of Gynecology and Obstetrics) differed sig-
nificantly from the overall sample and the general patient
group at OUH in terms of sociodemographic characteris-
tics, as their patients were primarily younger women. In a
sensitivity analysis, we therefore repeated the analyses with
two models, (1) one including all participants except those
from the Department of Gynecology and Obstetrics and (2)
one consisting solely of participants from the Department
of Gynecology and Obstetrics. Robust regression was cho-
sen for all models due to deviations from linear regression
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assumptions, specifically concerns about the normality of
residuals and heteroscedasticity. Stata version 17.0 (Stata-
Corp LLC, College Station, TX, USA) (StataCorp 2021) was
used for all analyses.

Results

During the study period, 5262 patients were invited for
a VC, of whom 2424 (46%) completed a questionnaire
(Fig. 1). Among these, 546 did not complete a VC (e.g.,
technical issues or cancellations), leaving 1878 (36%) who
completed both the questionnaire and the VC. The final
study sample included 1613 patients (31%) after excluding
those with missing age/sex data (n = 31) and from depart-
ments with fewer than 10 VCs (n = 19). If patients com-
pleted multiple questionnaires, only the first was analyzed
(n = 215 excluded).

The mean age of the respondents was 43 years
(SD=15.6), and 1316 (82%) were women (Table 2). A
majority reported a high educational level (n = 813, 53%)
and were employed (n = 968, 62%). The mean distance to
the treating hospital was 53 km (SD = 50 km). A vast major-
ity (n = 1569, 98%) of respondents regularly used electronic
portable devices to access health information. Additionally,
most patients (n = 850, 53%) were affiliated with a surgical
department.

Overall usability

Figure 2 illustrates the distribution of the responses for each
item. Overall, the usability was high across all five domains.
In the Usefulness domain, item A2 (“VCs save time on trans-
portation”) had the highest agreement, with over 90% of
respondents at least somewhat agreeing. In contrast, item A1
(“VCs improve access to treatment’’) had the lowest agree-
ment, at around 70%. Across Ease of use, Effectiveness, and
Satisfaction, more than 80% of respondents agreed to some
extent with all items. The Reliability domain showed a dif-
ferent pattern. Items D2 and D3, which related to handling
errors in “My Hospital,” were marked as “not relevant”
by about half of respondents, as they had not experienced
any errors or mistakes with “My Hospital.” Among those
who answered, 57% and 43% agreed that errors were easily
resolvable.

The overall usability score, calculated as the mean score
of all 21 items, was 5.8 (median = 6) on a scale ranging from
1 to 7 (Table 1). Among the five domains, satisfaction, ease
of use, effectiveness, and usefulness had similar mean scores
of 6.1, 6.0, 5.9, and 5.8, respectively, while reliability had
the lowest score (mean = 4.8).


https://www.google.com/maps
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Patients aged > 18 years invited for a video
consultation via "Mit Sygehus™

n=5262

Excluded
* Questionnaire not completed, n = 2,838

Patients with a completed questionnaire

n=2424

\/

Patients with a completed video consultation and
eligible for TUQ

n=1878

Reasons for no video consultation

* Technical issues. n =221

» Consultation cancelled or rescheduled,
n=>55

* Changed to other type of consultation,
n=193

* Other.n=77

N

Final sample

First completed questionnaire with complete data
from TUQ from each patient

n=1613

Excluded

* Patients from departments with <10 video
consultations, n= 19

* Keeping only first completed questionnaire
for reach patient, n excluded = 215

» Patients with missing information on age and
gender, n =31

Fig. 1 Flowchart of the study population
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Table 2 Study population characteristics

Variable No. (%)
No. of respondents 1613

Age (years), mean (SD) 43 (15.6)
Age group (years)

18-29 353 (21.9)
3049 727 (45.1)
50-69 418 (25.9)
70+ 115 (7.1)
Gender

Women 1316 (82.2)
Men 287 (17.8)
Educational level®

Lower 150 (9.6)
Medium 580 (37.2)
Higher 831 (53.2)
Missing 52 (3.2)
Employment status

Employed 968 (61.9)
Homemaker/student/unemployed 127 (8.1)
Retired 247 (15.8)
Other not working 223 (14.2)
Missing 48 (3)
Distance to hospital, km (SD) 52.5 (49.8)
0-24 639 (39.8)
25+ 965 (60.2)
Missing 9 (0.6)
Using portable devices (IT literacy)®

Yes 1569 (97.7)
No 37 (2.3)
Missing 7(0.4)
Medical speciality

Medicine 468 (29.0)
Surgery 850 (52.7)
Other 295 (18.3)

Values are number (%) unless otherwise stated
Missing data are excluded from percentage calculations
SD standard deviation, /T information technology

#According to the International Standard Classification of Education
2011 (ISCED): low (ISCED groups 0-2), medium (ISCED groups
3-4), and high (ISCED groups 5-8)

bSelf-assessed through the question “Do you use your smartphone/
iPad/tablet, etc., to find and read information regarding your health?”

Association between sociodemographic factors
and usability

When examining the association between demographic
factors and the overall usability score, results in the uni-
variate analyses showed that patients aged 30—49 years
(coef.=0.201, 95% CI [0.082; 0.320]), 50-69 years
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(coef.=0.265, 95% CI [0.135; 0.394]), and 70+ years
(coef.=0.225, 95% CI [0.028; 0.422]) had a higher usability
score than the reference group (18-29 years) (Table 3). How-
ever, in the adjusted model, with the inclusion of all vari-
ables, the significance in the oldest group (70+) disappeared.
Patients living more than 25 km from the hospital had a
higher usability score (crude coef.=0.183, 95% CI [0.093;
0.272], adj. coef.=0.187,95% CI [0.097; 0.277]) than those
living closer. Conversely, the few patients (around 2%) who
did not typically use mobile devices to access health infor-
mation had a lower usability score (crude coef.=—-0.556,
95% CI [-0.998; —0.114], adj. coef.=—-0.611, 95% CI
[-1.067; —0.155]). Sex, educational level, and employment
status were not associated with usability scores. Regarding
medical speciality, patients affiliated with medicine speciali-
ties showed a higher score in the crude model (coef. =0.107,
95% CI [0.004; 0.210]) compared to the reference group
(surgery), but the association was not statistically significant
in the adjusted model.

In a sensitivity analysis where patients affiliated with the
Department of Gynecology and Obstetrics were excluded,
the overall usability score remained close to that for the full
sample (5.9 vs. 5.8). For the Department of Gynecology
and Obstetrics alone, the overall usability score was 5.7.
When examining the association with the sociodemographic
factors, the direction of the associations were generally the
same as in the full sample. However, when excluding the
Department of Gynecology and Obstetrics, statistically sig-
nificant results were only seen for the age group 3049 years
and for those not using mobile devices. For the Department
of Gynecology and Obstetrics alone, statistically significant
results were only seen for patients living more than 25 km
from the hospital.

Discussion

This large hospital-based study demonstrated generally
high satisfaction with outpatient VCs, employing a compre-
hensive and validated instrument. Patients rated their VCs
highly across all usability domains, although the “reliability”
domain received slightly lower scores, suggesting that tech-
nical issues may pose an obstacle for some. This is to some
extent corroborated by other studies, suggesting that time
spent by HCPs on managing technical aspects is of nota-
ble concern in VCs (Barsom et al. 2021; Greenhalgh et al.
2020; Liichau et al. 2024). While these challenges can affect
workflow and consultation time, detailed data on the fre-
quency and impact of technical breakdowns remain scarce.
When analyzing overall usability by patient characteristics,
the highest scores were observed among individuals aged
30-69, those living more than 25 km from the hospital, and
those who usually used electronic mobile devices.
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Domain A: Usefulness n
A1: Video consultations improves my access to 1585
treatment in the healthcare system
A2: Video consultations make me save time on 1589
transportation to the hospital or other treatment
A3: Video consultations contribute to fulfil my 1593
need for contact with the healthcare system
r T T T T T
0% 20% 40% 60% 80% 100%
Domain B: Ease of Use n
B1: It was easy to learn how to use the app Mit 1597
Sygehus for the video consultation
B2: It was easy to use the app Mit Sygehus for
the video congultation v "0 1594
B3: | believe | quickly will be able to get good at 1581
using Mit Sygehus for video consultations
B4: The app Mit Sygehus is simple and easy to 1606
understand
B5: The way | interact with the app Mit Sygehus 1686
is pleasant
B6: | like using the app Mit Sygehus 1592
r T T T T T
0% 20% 40% 60% 80% 100%
D in C: Effectiy n
C1: The app Mit Sygehus is able to do
everything that | want it to do 1572
C2: | could easily speak with the clinician during 1600
the video consultation
C3: | could hear the clinician clearly durin
the video consultation y . 1598
C4: | felt | was able to express myself clearly 1598
when using video consultation
C5: During the video consultation, | could see 1582
the clinician as well as if we had met in person
I T T T 1 T
0% 20% 40% 60% 80% 100%
Domain D: Reliability n
D1: | think the contact via the video consultation 1587

could be compared to when you meet in person

D2: Whenever | made a mistake with the app,
Mit Sygehus, | could fix it easily and quickly

D3: The app Mit Sg ehus gave error messages
that clearly stat ow to fix the problems

20% 40% 60% 80% 100%

Domain E: Satisfaction n
E1: | felt comfortable communicating with the

clinician using the video consultation 1600
E2: The video consultation was an acceptable 1602
way to have contact with the healthcare system
E3: | will use video consultations again 1602
E4: Overall, | am satisfied with the video

. 1602
consultation

I T T T T T
0% 20% 40% 60% 80% 100%

Percent of responses

BN BN [ [ (O N N e

Strongly
disagree

Somewhat Somewhat
disagree Neutral agree

Strongly Not

Disagree agree relevant

Agree

Fig. 2 Distribution of the answers across the five usability domains and 21 items. The right column (n) shows the number of answers for each
item excluding those stating “not relevant”
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Table 3 Association between the overall usability score and sociodemographic factors

Crude model Adjusted model®

Coef. SE 95% CI p-value Coef. SE 95% C1 p-value
Age groups (ref: 18-29 years)
30-49 years 0.201 0.061 0.082; 0.320 0.001 0.171 0.063 0.047; 0.295 0.007
50-69 years 0.265 0.066 0.135; 0.394 <0.001 0.195 0.075 0.047; 0.342 0.010
70+ years 0.225 0.100 0.028; 0.422 0.025 0.179 0.119 —0.055;0.414 0.134
Gender (ref: women)
Men 0.011 0.059 —0.104; 0.126 0.856 —0.048 0.064 —0.174; 0.079 0.459
Educational level (ref: high)
Low —-0.116 0.093 —0.298; 0.066 0.211 —0.105 0.088 —0.278; 0.069 0.237
Medium 0.046 0.047 —0.045; 0.138 0.321 0.061 0.046 —0.030; 0.152 0.188
Employment status (ref: employed)
Homemaker/student/ —-0.120 0.081 —0.279; 0.039 0.138 —0.032 0.082 —0.193;0.128 0.691

unemployed

Retired 0.048 0.063 —-0.076; 0.172 0.450 0.008 0.074 —0.137;0.154 0.909
Other, not working —0.053 0.061 —-0.172; 0.067 0.386 —0.026 0.062 —0.147; 0.095 0.671
Distance to hospital (ref: 0-24 km)
25+ km 0.183 0.046 0.093; 0.272 <0.001 0.187 0.046 0.097; 0.277 <0.001
Using mobile devices
No -0.556 0.225 -0.998; -0.114 0.014 —-0.611 0.232 —1.067; —0.155 0.009
Speciality (ref: surgery)
Medicine 0.107 0.052 0.004; 0.210 0.042 0.059 0.061 —0.06; 0.179 0.331
Other 0.065 0.058 —0.049; 0.18 0.264 0.054 0.060 —0.063;0.171 0.366

Linear regression models with robust standard errors. Positive coefficients indicate higher usability. SE standard error

“The adjusted model includes all variables

The overall high satisfaction with VCs in this study (over-
all usability score =5.8) reflects the positive outcomes gen-
erally reported in the literature across various medical speci-
alities (Almathami et al. 2020; Orlando et al. 2019). Similar
results have been reported in other studies using the TUQ.
For example, Layfield and colleagues (Layfield et al. 2020)
reported an overall usability score of 6.01 among patients at
a head and neck outpatient clinic who participated in either
telephone or video consultations. Likewise, Waqar-Cowles
et al. (2021) assessed a pediatric rheumatology telehealth
solution using a five-point Likert scale version of the TUQ,
achieving an overall usability score of 4.18.

To examine patients’ experiences with VCs, patients
must have completed at least one VC. Therefore, all patients
responding to the TUQ in this study had undergone at least
one VC, and were thus deemed eligible by clinicians, and
had agreed to use VC. This selection of patients may have
contributed to the high level of satisfaction observed. Addi-
tionally, the increasing familiarity with video communica-
tion tools (e.g., Teams, Zoom, Facetime), accelerated by
COVID-19, may have further supported patients’ readi-
ness to engage in VCs. Moreover, an Australian study by
Snoswell et al. (2024) on patient preferences for healthcare
delivery found that while face-to-face consultations were
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generally preferred, telemedicine solutions (video or tele-
phone consultations) were favored for shorter consultations
(approximately 5 min). This suggests that the optimal use of
VCs in outpatient care depends on the clinical context and
individual patient needs and preferences.

Although the difference is small, it is worth noting
that two patient groups reported lower usability scores:
those who infrequently used mobile electronic devices and
those living close to the hospital. Although only 2% of
the respondents did not use mobile devices, they repre-
sent a group of patients who are notoriously challenging
to engage in telemedicine (Almathami et al. 2020). Their
aversion to digital tools may stem from personal prefer-
ences or from limitations like low digital skills or eHealth
literacy, both of which are linked to reduced usage (Cheng
et al. 2023) and less favorable attitudes (Dopelt et al.
2021; Elgamal 2024) toward VCs, thus reflecting a need
for HCPs to provide these patients with further support,
such as technical equipment and/or assistance (Greenhalgh
et al. 2020). Similarly, long distance to the hospital has
previously been identified as a facilitator for the use and
positive attitudes toward VCs (Almathami et al. 2020).
When we adjusted the “cutoff” distance in our analyses, it
appeared that everyone living more than 25 km (15 miles)
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from the hospital were similarly satisfied with the VCs,
whereas those residing very close to the hospital exhib-
ited slightly less favorable attitudes toward VCs, possibly
because they have easier access to face-to-face visits and
thus less incentive to value remote interactions.
Interestingly, our findings revealed no distinct relation
between age groups and usability scores, nor any statisti-
cally significant relationship between usability scores and
socioeconomic factors such as sex, educational level, or
employment status. Typically, these socioeconomic factors
are closely associated with health status (Marmot 2005)
and adherence to healthcare (Blackwell et al. 2009). The
lack of differences in usability scores across socioeco-
nomic factors is possibly explained by the selected study
population who were already deemed eligible and had
completed at least one VC. While this limits the general-
izability of our findings, it suggests that VCs can offer a
usable and accessible modality in appropriately selected
patient groups, regardless of socioeconomic background.

Strengths and limitations

This study has several strengths. The inclusion of a large
sample with a relatively high response rate provides suf-
ficient statistical precision to detect differences across
patient groups. The study utilized a widely used and vali-
dated instrument, which captured a broad spectrum of usa-
bility factors, and it had broad representation of patients
from 13 clinical departments, thus enhancing the reliabil-
ity and generalizability of the findings within a hospital
setting.

A limitation of the study is that only patients who had
completed a VC received the TUQ, and additional responses
were excluded before reaching the final analysis sample
(Fig. 1). This may introduce selection bias. As a result, our
findings may not fully reflect the perspectives of those who
declined or were deemed ineligible for VCs, potentially
limiting the generalizability of the results. Furthermore,
some departments were excluded due to research commit-
ments or patient vulnerabilities, which may have led to an
even more selective sample. However, usability varied only
slightly across included departments, suggesting that medi-
cal specialty and patient characteristics were less influential,
provided that VCs were appropriately targeted. Patients from
the Department of Gynecology and Obstetrics differed sig-
nificantly from the overall sample, consisting exclusively of
younger women, making up 42% of the study population.
However, excluding them had only a marginal impact on the
results, likely because their characteristics were not signifi-
cantly linked to usability scores. Finally, the cross-sectional
design limits the ability to infer causality between patient
characteristics and usability ratings.

Conclusion

This comprehensive study at a large Danish university
hospital demonstrated high satisfaction and usability of
outpatient VCs across various medical specialties, with lit-
tle variation across socioeconomic groups. Although con-
ducted in a single country, these findings remain relevant
for healthcare systems worldwide in order to guide the
effective integration of telemedicine solutions. The find-
ings highlight how effectively targeted VCs can improve
healthcare access. However, further research is needed to
understand the perspectives of nonresponders, as well as
patients who decline or are considered unsuitable for VCs,
as these insights could greatly improve the effectiveness
of telemedicine. This research highlights the importance
of continuous evaluation and refinement of patient selec-
tion criteria to ensure that VCs benefit all potential user
groups effectively.
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