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Abstract

Background: COVID-19 accelerated the adoption of health services, with a growing number of psychosomatic patients
turning to the internet for health-related decisions. This study explored changes in communication behavior, information-seek-
ing habits, and post-pandemic consultation preferences among psychosomatic patients during and after COVID-19.

Objective: This study explored changes in communication behavior, information-seeking habits, and post-pandemic
consultation preferences among psychosomatic patients during and after COVID-19.

Methods: In a cross-sectional study, 150 adult patients (>18 y) from the psychosomatic outpatient department in Tiibingen,
Germany, were invited to complete an ad hoc questionnaire to identify e-patients’ preferences related to communication,
information-seeking behavior, subjective explanations, and postpandemic preferences. Group comparisons and multiple linear
regression analyses were conducted.

Results: The study revealed a slight increase in online-based communication between patients and caregivers (eg, caregivers’
system use +10.8%; live video consultations +30.8%), as well as in patient—patient interactions (eg, online correspondence
+16.9%). Significant group differences were observed for social media correspondence by patient age (y>-=17.44, P<.001)
and for live video consultations by gender (y>==70.17, P<.001). For both age and gender, significant group differences were
found in the use of medical videos (age y>—=6.36, P=.04; gender ¥*~=76.70, P<.001). Age, gender, and preferences for live
video consultations were identified as significant predictors (£ 11=14.195, P<.001, R’=0.299) of patients’ future preferences
for on-site versus online consultations.

Conclusions: Although a slight increase in online-based communication was observed, resilience in patient—caregiver and
patient—patient communication indicated relative stability under challenging circumstances. Older adults and female patients
expressed a preference for on-site consultations, emphasizing the significance of in-person care. Male patients demonstrated
greater openness towards online consultations, indicating potential for expansion of eHealth services. Identifying preferences
is a core essential for providing future eHealth implementations that account for diverse patient needs and for designing care
offerings. Incorporating these findings may enhance patient engagement and satisfaction in the evolving landscape of eHealth
services for better health care outcomes.
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Introduction

eHealth refers to the delivery of health services and infor-
mation via the internet or other electronic technologies [1].
During the COVID-19 pandemic, the role of eHealth in
medicine achieved its highest level of importance while
combating the deadly virus [2]. The accompanying social
distancing norms further expedited digital developments in
this field [3]. eHealth has presented promising evidence
for its effectiveness [4,5], improving care quality, while
reducing health care costs [6]. During the pandemic, eHealth
services facilitated communication between caregivers and
patients while maintaining distancing policies, thereby
reducing hospital visits and direct contact [3,7,8]. During
the COVID-19 pandemic, patient—caregiver communication
was conducted via webcam-enabled computers, smartphones,
and telephone conferencing [9,10]. This assisted caregivers in
making patient-centered clinical decisions [11].

Reflecting the growing emphasis on patient involvement
in decision-making, eHealth has enabled patients to use the
internet as a source of empowerment. Consequently, patients
are able to play a more active role in their own medical care,
for example, by presenting information during consultations
[12] and making informed decisions [13]. Patients who use
the internet to inform themselves about health are termed
“e-patients” [14,15]. In this study, e-patients refer to patients
who actively use digital technologies to seek health informa-
tion, which distinguishes them from broader digital health
users who may passively use online health services without
engaging in informed decision-making.

As nonmedical experts, e-patients often seek practical
advice on social media [16,17]. The use of these platforms
is influenced by patients’ awareness of health problems
and their attempts to reduce the risk of illness [3]. Apart
from social media, e-patients use general search engines (eg,
Google), medical sites (eg, UpToDate, WebMD), and medical
journals (eg, BMJ, Lancet) for information [18-20]. More-
over, health apps and wearables provide relevant health-rela-
ted information (eg, tracking COVID-19 infection) that has
been incorporated into medical treatments [21]. This shift
has resulted in a more informed e-patient population than in
previous decades, as is evident in patient—physician interac-
tions [22].

The growing literature on patients’ experiences with
eHealth during COVID-19 indicates high satisfaction rates,
including such factors as dealing with concerns, commu-
nication, usefulness, reliability, time savings, access, and
cost-efficiency [23]. In managed care, eHealth is pivotal in
promoting patient-focused care. However, challenges remain
[24], particularly the technical demands of using eHealth [25].
To ensure that patient involvement remains a core element
in the future implementation of eHealth after the COVID-19
pandemic [26], further investigation into patients’ preferences
and behaviors is required.
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Thus, this study aims to examine patient adoption
of eHealth, changes in patients’ behavior, and patients’
explanations for those changes during and after the
COVID-19 pandemic. Specifically, it focuses on the
dimensions of preferences and experiences in communica-
tion, information acquisition and the use of health apps and
wearables in a German psychosomatic outpatient clinic.

Methods
Study Design

This cross-sectional study was conducted from October 1,
2020, to March 31, 2021, at the Outpatient Department
of Psychosomatic Medicine and Psychotherapy in Tiibin-
gen, Germany. A total of 175 patients aged 18 years
and older were invited to voluntary participate and were
asked to complete a specially-designed questionnaire. It took
approximately 15 to 20 minutes for patients to complete the
written questionnaire.

Patients were seen by a medical doctor or psychologist
in the outpatient department for diagnostic consultations,
including clinical interviews and psychometric assessments.
Admission to the outpatient service was voluntary, and most
patients had been referred by general practitioners, psychia-
trists, or psychologists because of mental health complaints.
Participation in the study was entirely voluntary. Patients with
insufficient German language proficiency or severe psychiat-
ric disorders were excluded, and no responses were excluded
during data analysis.

Ethical Considerations

This study was conducted in accordance with the ethical
standards of the Declaration of Helsinki [27], and was
approved by the Ethics Committee of Tiibingen Medi-
cal Faculty (no. 243/2022B02). Patients provided written,
informed consent prior to participation, after being informed
about the study’s aim, the voluntary nature of participa-
tion, their right to withdraw without consequences, and
the measures taken to ensure data security. For analysis,
data were anonymized to ensure that patients could not be
identified. The authors did not have access to information
that could identify individual participants during or after
data collection. No incentives were provided. No images of
individual participants or users are included in the manuscript
or supplementary material.

Assessment Instruments

Drawing from the literature on current e-patient activities
and changes in physician—patient interactions during the
COVID-19 pandemic [28,29], an ad hoc questionnaire was
created to examine e-patients’ activities and the impact that
COVID-19 had on them. The think-aloud technique was used
in the development of the ad hoc questionnaire items, as
no validated questionnaire on e-patients’ activities existed

JMIR Form Res 2026 | vol. 10 | 74167 | p. 2
(page number not for citation purposes)


https://doi.org/10.2196/74167
https://formative.jmir.org/2026/1/e74167

JMIR FORMATIVE RESEARCH

[30]. The questionnaire assessed four main domains: (1)
changes in communication compared to 2019, (2) changes
in patients’ use of eHealth compared to 2019, (3) patients’
interpretations of changes attributable to COVID-19, and
(4) patients’ preferences post-COVID-19 pandemic. Items
regarding communication and changes in patients’ use of
eHealth explored whether patients’ health-related electronic
activity had changed (eg, decreased, increased, no change)
since December 2019 in terms of communication with
caregivers or other patients, specifying the medium used
(eg, video calls, emails, medical websites, wearable devices,
apps) or the method of information acquisition (eg, medical
books, videos, medical journals, networking). Changes were
quantified on a 3-point Likert scale (1="not at all’, 2=‘some-
what’, 3=‘very’) to evaluate subjective explanations linked
to COVID-19. Patients’ preferences for future interactions
(face-to-face vs eHealth) were assessed using their reaction
to the following statement: “After things return to normal, I
would like to interact with my doctors in the following way:
only face-to-face; mostly face-to-face; face-to-face and online
equally; mostly online; or only online.”

Statistical Analysis

Statistical analyses were run using SPSS software (version
28; IBM Corp) [31]. Sociodemographic data and responses
to the ad hoc questionnaire were evaluated descriptively.
Respondents were categorized into two age groups based
on the mean age (<37 y and =37 y). Group differences
were determined using y? tests. The statistically significance
was set at P<.05. A multiple linear regression analysis was
performed with the consultation format preference (on-site
vs online) as the dependent variable, assessed on a 5-point
ordinal scale (only face-to-face, mostly face-to-face, face-to-
face and online equally, mostly online, and only online). For
analysis, this variable was treated as continuous to approx-
imate the linear trend across levels, enabling the use of
multiple linear regression. This approach was chosen because
the preference scale reflects a spectrum of consultation
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preferences rather than discrete categories. The potential
predictors incorporated in the model included age, gender,
communication preferences, and modes of medication and
information acquisition. These predictors were selected based
on their theoretical relevance from prior studies [25,32].
Multicollinearity was assessed using variance inflation factors
(VIF), and no issues were identified (all VIF <2). Model fit
was evaluated using R? and the Durbin—Watson statistic to
prove autocorrelation in residuals.

Results

Sociodemographic Data

A total of 150 patients participated in the study, yielding a
response rate of 85.7%. The mean age of the participants was
37.06 (SD 12.4) years, with the majority being female (n=88,
58.7%; unspecified n=41, 27.3%). Most patients (92/125,
73.6%) reported undergoing an in-person examination in
the department, while 33/150 patients (22.0%) reported an
online consultation. In-person examinations were cited as the
preferred consultation type by 70.9% of patients (61/86), with
no significant differences observed regarding age or gender.

Changes in Patients’ Communication in
Relation to the Timeframe of 2019

The results indicate an increase in online-based communica-
tion methods since 2019, including both written communica-
tion (eg, email, social media) and direct consultations (eg,
via electronic systems, video calls). However, there was a
noted decrease in live video consultations among 51/133
patients (38.3%). Patient-to-patient communication did not
show significant changes. Significant group differences were
observed for social media correspondence by age (y’=17.44,
P<001). Regarding gender, significant group differences
were found for live video consultations (X2=70-17» P<.001)
(see Table 1).

Table 1. Changes in communication behaviors among patients with mental health complaints attending the outpatient department of psychosomatic

medicine and psychotherapy at Tiibingen University Hospital, Germany (cross-sectional study, October 2020 to March 2021), compared with the

prepandemic year 2019.

Communication partner, eHealth type, and changes in use

Total responses, n (%)

Correspondence with physicians
Changes in email correspondence (n=90)
Indifferent
Increase
Decrease
Social media correspondence (n=83)
Indifferent
Increase
Decrease
Patient—physician communication
Caregivers’ system (n=102)

Indifferent

51 (56.7)
37 (41.1)
2(2.2)

71 (85.5)

5(6.0)
7(8.4)

67 (65.7)
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Communication partner, eHealth type, and changes in use

Total responses, n (%)

Increase
Decrease
Live video consultation (n=133)
Indifferent
Increase
Decrease
Patient—patient correspondence
Internet use (n=83)
Indifferent

Increase

Decrease

11 (10.8)
24 (23.5)

41 (30.8)
41 (30.8)
51 (38.3)

60 (72.3)

14 (16.9)
9 (10.8)

Changes in Patients’ E-Health Use in
Relation to the Timeframe of 2019

Aligned with the results on communication, an increase
was observed for wearables and eHealth apps. However, no
significant changes were observed regarding the purchase
of medication and obtaining medical information via the
internet. However, when closely examining the increase in
obtaining online medical information, the greatest growth is
observed for online medical books and videos compared to
the others.

Significant group differences were detected concerning
online purchase of medication (y?=6.94, P=.03), medical
books (3°=9.43, P=.009), medical videos (}°=6.36, P=.04),
medical journals (¥?=9.53, P<.05), and wearables (y°=8.92,
P<05), in regard to the patient’s age. Regarding gender,
significant group differences were found for medical videos
(*>=76.70, P<.001), medical websites (y’=43.67, P<.001)
(see Table 2).

Table 2. Changes in behavior regarding e-health activities by patients with mental health complaints attending the outpatient Department of

Psychosomatic Medicine and Psychotherapy at Tiibingen University Hospital, Germany (October 2020 to March 2021), compared to the pre-pan-

demic year 2019).

Category, specification, and changes in use

Total ,n (%)

Medication

Online purchase (n=87)
Indifferent
Increase
Decrease

Obtaining medical information

Medical books (n=87)
Indifferent
Increase
Decrease

Medical videos (n=132)
Indifferent
Increase
Decrease

Medical websites (n=107)
Indifferent
Increase
Decrease

Medical journals (n=87)
Indifferent
Increase

Decrease

54 (62.1)
30 (20)
3(34)

62 (71.3)
20 (23.0)
5.7

58 (43.9)
27 (18.0)
47 (35.6)

61 (57.0)
22 (20.6)
24 (22.4)

71 (81.6)
7(8.0)
9 (6.0)
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Category, specification, and changes in use

Total ,n (%)

Networking sites (n=88)
Indifferent
Increase
Decrease

eHealth technology

Wearables (n=133)
Indifferent
Increase
Decrease

Health applications (n=104)
Indifferent

Increase
Decrease

65 (73.9)
13 (14.8)
10 (11.4)

100 (75.2)
21 (15.8)
12 (9.0)

53 (51.0)

46 (44.2)
5(33)

Changes Due to COVID-19

Patients’ communication was moderately affected by the
COVID-19 pandemic, with a mean score of 1.69 (SD
0.53). A similar impact was observed in their search for
online information (mean 1.24, SD 0.47). However, a more

significant change due to the pandemic was observed in two
aspects: the online acquisition of medication (mean 1.70,
SD 0.68) and the use of eHealth technology (mean 2.23,
SD 0.45). For a detailed analysis of the changes caused by
COVID-19, see Figure 1.

Figure 1. Changes in patient communication, information acquisition, online purchase of medication, and wearables and eHealth apps among patients
attending the outpatient department of psychosomatic medicine and psychotherapy at Tiibingen University Hospital, Germany (cross-sectional study,

October 2020 to March 2021) caused by the COVID-19 pandemic.

Changes due to COVID-19

Use of Health Apps

Use of Wearables

Access Medical Websites
Access Online Med Videos 47.3%
Access Online Med Books
Ordering Meds Online 42.0%
Other Online Patients 50.0%
Doctor Live Video

Doctor Mail 32.7%

0,

o

% 20,0%

mnot at all msomewhat

Explanation of Changes Due to COVID-19

In terms of patient communication, changes in email
correspondence were attributed to COVID-19 by 16/90
patients. Social media correspondence was reported to have
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changed due to COVID-19 by 3/83 patients. A total of 8/102
indicated that the caregivers’ system had changed, while
27/102 patients reported alterations in live video consulta-
tions.
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With respect to eHealth use, the online purchase of
medication was identified as having changed due to
COVID-19 by 7/87 patients. A total of 5/87 patients reported
informing themselves more via medical books. Changes in
the use of medical videos were reported by 4/132 patients ,
while 3/107 patients reported changes in the use of medical
websites. A total of 3/87 patients indicated changes in the use
of medical journals. Lastly, the use of wearable technology
was reported to have subjectively increased due to COVID-19
by 5/130 patients.

Patients’ Post-COVID-19 Pandemic
Preferences

After most restrictions due to COVID-19 were lifted, most
patients (n=120/147, 81.7%) stated a preference for seeing a
medical caregiver on-site. Correspondingly, patients preferred
patient—patient interactions to be on-site (n=88/145, 60.7%).
Approximately, one-third of patients (n=48/145, 32.0%)
were open to ordering medication both on-site and online,
although most patients (n=81/145, 55.1%) chose the on-site
option. Finally, when obtaining medical information, patients
regarded on-site and online channels as equal (n=66/146,
45.2%).

Mahling et al

Predictors of Preference for on-Site vs
Online Consultations

The results of the multiple linear regression analysis revealed
a statistically significant model (¥ 1;=14.195, P<.001) that
explained patients’ future preferences regarding on-site versus
online consultations. Significant predictors included age
(B=-0.011, SE=0.005, t=-2.29; P=.02), gender (B=0.491,
SE=0.113, r=4.35; P<.001), and changes in live video
consultation use during COVID-19 (B=0.270, SE=0.084,
t=3.20; P=.002). This finding suggests that patients of
older age are more inclined towards on-site consultations.
Furthermore, the data indicates that males prefer online
consultations, while female patients show a tendency towards
on-site consultations. An increase in the preference for
live video consultations due to COVID-19 was positively
correlated with a willingness to engage in online consulta-
tions. However, online communication via email (P=.95),
online searches for medical information (books (P=.70) or
videos (P=.12)) and online medication purchases (P=.11)
were not found to be statistically significant predictors (see
Table 3).

Table 3. Multiple linear regression analysis identifying predictors of patients’ preferences for on-site versus online consultations in a cross-sectional

study of patients with mental health complaints at the outpatient department of psychosomatic medicine and psychotherapy, Tiibingen University

Hospital, Germany (October 2020-March 2021).

Variables R® SE® B¢ t testd 95% CI P value
Constant 1781 0.344 — 5181 1101 to 2461 <,001¢
Age -011 0.005 -0.169 —2289 —0.020 to —0.001 02
Gender 0491 0.113 0.389 4347 0.268 t0 0.715 <.001¢
Online purchase of medication -0.159 0.099 -0.136 -1599 —0.356 to -0.038 A1
Correspondence via mail -0.006 0.094 -,006 -0.069 -0.192t00.179 95
Live-video consultations 0.270 0.084 0.262 3204 0.104 to 0.437 002f
Information via medical books 0.059 0.151 0.048 0.391 —0.240 t0 0.358 67
Information via medical videos -0.245 0.156 -0.196 -1573 —0.553 t0 0.063 A2

R’ coefficient of determination.

bSE: standard error.

°B: unstandardized regression coefficient.
dT: ¢ statistic.

€P<.001.

fP<.05.

The model demonstrates a sufficient fit with an R? of 0.299,
indicating that 29.9% of the variation can be explained by
the independent variables. The Durbin—Watson test statis-
tic 1.354, suggests no evidence of autocorrelation in the
residuals. Additionally, the collinearity diagnostics did not
indicate any multicollinearity.

Discussion

This study explored alterations in eHealth patients’ behav-
ior and their inclinations towards eHealth throughout and
following the COVID-19 pandemic. This investigation
demonstrated slight variations in how patients and caregivers
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communicated, as well as the interactions between patients
themselves. Two notable shifts due to the pandemic were
evident: an increase in online obtaining of medication and
an increasing deployment of eHealth technology. This study
determined that age and gender were key factors influencing
patients’ future decisions for in-person or virtual consulta-
tions. Older adults and female patients leaned towards on-site
consultations, while male patients preferred online consulta-
tions. Furthermore, a preference for live video consultations
predicted patients’ openness towards online consultations.

eHealth reduces disease transmission and is especially
suitable for self-isolating or high-risk patients [33]. Its
growth, accelerated not only by the COVID-19 pandemic,
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presents several advantages, such as protection, time-sav-
ing, and cost reduction, yet it also carries disadvantages,
such as difficulties in building a stable relationship between
caregivers and patients, assessment challenges, technological
issues, and data protection concerns [34,35].

This study’s findings underlined, on the one hand, a
significant increase in using online-based communication but
also showed no remarkable changes in its overall utiliza-
tion. This resilience of communication indicated that patients
made only minimal changes to their communication behavior
even though social distancing was strongly regulated by
the German government. This is in line with international
discrete choice experiments indicating a top preference for
in-person consultations for most clinical scenarios [36,37]. To
sustain the eHealth revolution in health care delivery [38], an
in-depth understanding of communication, currently lacking,
is necessary.

The research identified crucial points for a successful
implementation of eHealth. First, a clear differentiation
in e-health applications is needed, as some authors sug-
gest (eg, specific diseases, specialties, technologies, clinical
problems [39]). Second, comprehensive investigations must
be conducted to provide evidence (eg, chronic pain [40],
oncology [41], palliative care [42]). Third, eHealth communi-
cation necessitates best practices (eg, use of plain language,
reducing information overload, application of teach-back
[43]), ideally provided by national or international organiza-
tions such as the World Health Organization [44].

While adhering to best communication practices, patients’
information level must be respected. Reasons for information-
seeking vary widely, from discussing specific diseases to
social and emotional support through peer-to-peer interactions
[45]. The increasing health-related internet use by patients
results in both positive and negative effects on the care-
giver—patient relationship [46]. Positive effects were observed
when patients openly discussed their findings with caregiv-
ers, thereby enabling active participation in decision-making,
which alters traditional consultation models [47].

A primary objective of eHealth may also be a central
aspect in guiding patients within the framework of managed
care programs [48]. Conversely, misleading health informa-
tion may have a serious impact on an individual’s health
or mental state [49], such as the phenomenon of cyber-
chondria [50], which involves excessive fear of symptoms
resulting from reviewing of search results and references
on the Web, higher medical costs [51], and overall lower
quality of life due to poor health care management [52]. This
study’s analysis showed only a slight increase in online-based
information-seeking; however, during the pandemic, most
studies found an increased desire to understand the virus’s
risk situation and to cope with uncertainty [53].

Wearables and eHealth apps played a vital role in detecting
the spread of the coronavirus [54], and their usage for
monitoring physical activity has risen [55]. This aligns with
an increase in the use of wearables and e-health apps in
this sample. Wearables and health-related apps are promising
tools for managing long COVID [56] and, in general, for
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empowering patients to take responsibility for their health and
care [57,58]. In research, wearables have become essential
for data collection in population-based research, experimental
outcome assessment, prognostic forecasting, and explorative
analysis of big data sets [59].

In addition to the rise of wearables, online medication
procurement also increased, in line with recent research
[60]. However, a large number of online pharmacies have
failed to comply with regulations [61], leading to deaths [62]
and emphasizing the need for greater awareness and stricter
government laws [63].

Despite substantial literature demonstrating high satisfac-
tion with eHealth across all ages and genders [23,64], this
investigation revealed a clear preference for on-site consul-
tations, in line with recent findings [32]. This may be
specific to the psychosomatic sector, where comprehensive
examinations of both psyche and body are part of daily
practice. To elaborate on these findings, regression analysis
provided more insights: older adults and female patients
expressed a preference for on-site consultations, highlight-
ing the importance of personalized, in-person care. This
aligns with findings from large and international surveys
that especially older people prefer in-person consultations
[65] and also supports the argument that e-health may not
completely replace face-to-face consultations [38]. Con-
versely, male patients demonstrated greater openness towards
online consultations. Recent studies have found a correlation
between male sex and satisfaction with treatment plan or
follow-up via eHealth [66], controversially also female sex
was associated with higher satisfaction of eHealth services
[67]. Further influencing factors, such as positive promotion
of e-health by caregivers [68], as well as personality structure
or cultural background, need to be further explored.

Limitations of this study include its cross-sectional design,
which captures a retrospective snapshot of patient behavior
without enabling the tracking of changes over time. More-
over, while the ad hoc questionnaire addressed context-spe-
cific topics, it was not formally validated, which restricts the
reliability and generalizability of its measures. Although the
think-aloud method was used during development to improve
clarity and content relevance, no psychometric evaluation
was conducted prior to its use. This limitation may limit the
generalizability and interpretability of the findings. However,
evidence suggests that data from ad hoc clinician-generated
patient questionnaires can be aggregated into valid factors
[69] which indicates ad hoc questionnaires may still provide
meaningful insights into patient behaviors and preferences.

Potential selection bias due to the voluntary participation
of patients may also be a limitation. An additional limitation
is missing data regarding the participants’ gender, which
may have introduced bias or reduced the validity of gender-
related analyses. While the regression model still identified
significant associations with gender, the missing data may
have affected the robustness of these results. Patients in
psychosomatic medicine suffer from psychological disorders,
which may have influenced their preferences and behavior.
Nevertheless, recent studies have shown that eHealth services
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are an effective and appropriate therapeutic tool [70] to
reduce mental complaints [71] and stress symptoms [72].

In conclusion, the study indicates that recognition and
accommodation of diverse preferences is critical in design-
ing and implementing future eHealth services, which might
be central in managed care programs. Although this investi-
gation focused on the pandemic context, eHealth services
can be expected to remain an integral component of health

Mahling et al

care delivery [73]. By integrating these findings, especially
accommodating the age and gender of patients, a potential
rise in patient engagement can be anticipated within the
transforming eHealth environment. These results highlight the
need for a tailored approach to diverse patient requirements to
improve health care outcomes as eHealth services continue to
progress and evolve.

Data Availability
The datasets generated or analyzed during this study are available from the corresponding author on reasonable request.
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