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Latent profiles of telehealth care satisfaction during
the COVID-19 pandemic among patients with cardiac
conditions in an outpatient setting
Dinah van Schalkwijk, MSc,* Paul Lodder, PhD,*† Jonas Everaert, PhD,*‡

Jos Widdershoven, MD, PhD,*x Mirela Habibovi�c, PhD*
From the *Department of Medical and Clinical Psychology, Tilburg University, Tilburg, The Netherlands,

†Department of Methodology and Statistics, Tilburg University, Tilburg, The Netherlands, ‡Research
Group of Quantitative Psychology and Individual Differences, KU Leuven, Leuven, Belgium, and
xDepartment of Cardiology, Elisabeth-TweeSteden Hospital, Tilburg, The Netherlands.
BACKGROUND During the COVID-19 pandemic, telemedicine was
advocated and rapidly scaled up worldwide. However, little is known
about for whom this type of care is acceptable.

OBJECTIVE To examine which patient characteristics (demo-
graphic, medical, psychosocial) are associated with telehealth
care satisfaction, attitude toward telehealth, and preference
regarding telehealth over time in a cardiac patient population.

METHODS In total, 317 patients were recruited at the Elisabeth-
TweeSteden Hospital in The Netherlands. All patients who had
received telehealth care (telephone and video) in the previous 2
months were approached for participation. Baseline, 3-month,
and 6-month questionnaires were administered online. A 3-step
latent class analysis was conducted to identify trajectories of
telehealth use over time and the possible association of the found
trajectories with external variables.

RESULTS Five trajectories (classes) were identified for satisfaction
with telehealth and 4 for attitude toward telehealth. Patients with
higher distress, lower physical and mental health, higher scores on
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Box 90153, 5000LE, Tillburg, The Netherlands. E-mail address: d.l.
vanschalkwijk@tilburguniversity.edu.
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pessimism, and negative affectivity were more likely to be less satis-
fied. Patients with no partner, more comorbidities, higher distress,
lower physical and mental health, and higher scores on pessimism
were more likely to hold a negative attitude toward telehealth.
For the future application of telehealth, marital status, comorbid-
ities, digital health literacy, and pessimism were significantly
related.

CONCLUSION Results show that patients’ profiles should be
considered when offering telehealth care and that the “one size
fits all” approach does not apply. Results can inform clinical practice
on how to better implement remote health care in the future while
considering a personalized approach.

KEYWORDS Telehealth; COVID-19; Cardiac patients; Personalized
healthcare; Latent class analysis

(Cardiovascular Digital Health Journal 2023;-:1–11) © 2023 Heart
Rhythm Society. This is an open access article under the CC BY-NC-
ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction
During the COVID-19 pandemic, which reached Europe in
spring 2020, many countries restricted routine hospital visits
to serve the increasing number of COVID-19-infected pa-
tients andminimize virus transmissions.1,2 To ensure the con-
tinuity of care, telehealth was advocated and rapidly upscaled
worldwide.3 Telehealth, such as remote monitoring, e-mails,
text messages, and telephone or video consultations, enabled
healthcare providers to provide safe and continuous care
while at the same time reducing in-person clinic visits.4,5

During this period, numerous other benefits of telehealth
use as part of standard care became evident and warranted
for further upscaling. For example, healthcare providers
were able to reach more (underserved) patients by reducing
the travel burden to the hospital.6,7 According to cardiac pa-
tients, telehealth was experienced as less time-consuming
and more convenient, especially for regular check-ups.8

Although telehealth use during the pandemic was
perceived as beneficial,8,9 studies have shown that patients
of higher age, male sex, and lower socioeconomic status
might be more reluctant to adopt remote care.10–12 In
addition, patients’ medical profile (eg, type of disease and
disease severity) may also affect their telehealth
preferences.13 These findings indicate that a personalized
approach toward the implementation of remote care might
be warranted. However, more research is needed to establish
an evidence base.

Besides demographic and medical profiles, patients’
psychological profile could be of great importance when it
C BY-NC-ND https://doi.org/10.1016/j.cvdhj.2023.11.022
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KEY FINDINGS

� Patients’ individual characteristics should be taken into
consideration when offering telehealth care.

� The current study indicates that patients who experi-
ence higher levels of distress, negative affectivity,
lower physical and mental health, and pessimism are
more likely to be less satisfied with telehealth care.

� Similarly, patients with no partner, more comorbidities
(lower 10-year survival rate), higher levels of distress,
lower physical and mental health, and higher scores
on pessimism are more likely to hold a negative attitude
towards telehealth care.

� On the other hand, being married, optimistic, and hav-
ing higher digital literacy is associated with a prefer-
ence to implement telehealth in standard clinical
practice.

� Therefore, it is important for healthcare providers to
consider patients’ individual needs and characteristics
when offering telehealth care.
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comes to uptake of and satisfaction with remote care. Patient
characteristics such as personality and psychological state
(eg, distress) could be related to motivation to use telehealth
modalities in routine care. For example, patients who are
more psychologically flexible or overall more optimistic
are more likely to engage in new behaviors (such as using tel-
ehealth) and might thus be more likely to have a positive atti-
tude toward telehealth as compared to less flexible or more
pessimistic patients.14 Furthermore, it is known that distress
(eg, depression and anxiety) is related to more dissatisfaction
with overall care.15,16 Therefore, distress may also be nega-
tively associated with telehealth satisfaction and preferences.

To date, research examining telehealth satisfaction, attitudes,
and preferences in relation to psychological profiles is lacking.
Moreover, previous studies on telehealth satisfaction employed
a cross-sectional design, providing only a snapshot of the
construct such that the course over time remains unclear. To
elucidate the longitudinal course of satisfaction, acceptance,
and preferences, this study used 3 repeated measures to identify
different trajectories over time during the COVID-19 pandemic.
Therefore, the current study will investigate which demo-
graphic, medical, and psychological patient profiles are related
to trajectories of telehealth care satisfaction, acceptance, and
preference (phone- and video-based telehealth). This is para-
mount to advancing telehealth adoption and patient satisfaction
in postpandemic health care. The first hypothesis was that
different trajectories of telehealth care satisfaction and accep-
tance during the COVID-19 pandemic could be identified.
The second hypothesis was that demographic factors (eg, age,
sex) and psychological profiles (eg, psychological flexibility,
distress, personality) were associatedwith telehealth satisfaction
and acceptance trajectories.
Methods
Participants
In total, 550 cardiac outpatients (coronary heart disease, heart
failure, and arrhythmias) were approached for participation at
the Elisabeth-TweeSteden Hospital between June 2020 and
September 2021. Inclusion criteria were age between 18
and 75 years and having had at least 1 phone or video consul-
tation with the cardiologist (due to COVID-19 regulations) in
the past 2 months. Participants were excluded when having a
life-threatening condition (life expectancy ,1 year), psychi-
atric illness history (other than depression or anxiety), or
insufficient knowledge of the Dutch language. A total of
381 participants started the first questionnaire, of which 40
did not sign the informed consent and 36 were excluded
because they did not complete at least 99% of the question-
naire (response rate 60%). The second questionnaire was
fully completed by 235 participants (response rate 43%)
and the last questionnaire by 227 participants (response rate
41%).
Design and procedures
The AFSTAND study was set up to investigate patients’
satisfaction, needs, and preferences regarding telehealth use
at the cardiology clinic during the COVID-19 pandemic in
the Netherlands. All included participants had had at least 1
telephone or video consultation with their cardiologist in
the past 2 months. For the teleconsultation, patients received
a date and time slot (eg, morning), during which the cardiol-
ogist would call. In the current study, only 6 participants re-
ported an online video consultation. Video consultations
were planned on a specific date and time via Microsoft
Teams.

Patients who met the inclusion criteria were approached
by the research assistant. If patients gave verbal consent, a
link was sent by e-mail leading to the online information let-
ter, informed consent, and questionnaires (Qualtrics; https://
www.qualtrics.com). Three and 6 months after the baseline
questionnaire, the link for the follow-up questionnaires was
sent by e-mail. If the questionnaire was not completed within
1 week, the patients received up to 2 reminder phone calls (at
all measurement points).

The study was approved by the Ethical Board of
Elisabeth-TweeSteden Hospital (L1038.2020) and Tilburg
University (RP291). All participants provided online
informed consent.
Measures
Sociodemographic variables such as age, sex, marital status,
and education level were assessed at baseline by self-report.

Three questions measuring perception of telehealth usage
were designed for the current study and were assessed at
baseline and at 3- and 6-month follow-up: (1) Satisfaction
was assessed with the following question: “How satisfied
are you with the type of telehealth you have received? Please
rate from 0 (very dissatisfied) to 10 (very satisfied).” (2) Atti-
tudewas assessed with the following question: “What is your

https://www.qualtrics.com
https://www.qualtrics.com
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attitude towards telehealth? Please rate from 0 (very nega-
tive) to 10 (very positive).” (3) Application was assessed
with the following question: “Do you think that telehealth
should be applied more often in healthcare? Choose between
‘no’ or ‘yes.’”

Distress, a state of emotional discomfort, was measured by
summing the scores of the 7-item Generalized Anxiety Dis-
order (GAD-7) questionnaire17 and the 9-item Patient Health
Questionnaire Depression (PHQ-9).18 Summed scores
ranged between 0 and 48, with higher scores indicating
higher levels of distress.19 The combined distress score as
proposed by Kroenke and colleagues19 was used because
we were interested in the effect of distress as a whole and
not in the individual constructs of depression and anxiety.
The distress score showed a Cronbach’s alpha of 0.92 in
the current study.

Health-related quality of life, one’s overall well-being and
functioning, was measured with the Short-Form Health
Survey (SF-12).20 The 12 items are derived from the SF-36
questionnaire21 and assess mental and physical health. The
total score on both subscales ranges between 0 and 100,
with higher scores indicating better mental or physical health.
Previous validating studies have shown that the SF-12 is a
reliable questionnaire.20,21

Optimism and pessimism were assessed using the Revised
Life Orientation Test (LOT-R).22 The optimism scale and the
pessimism scale are calculated by summing their correspond-
ing item scores and both range from 0 to 12, with higher
scores indicating higher optimism and pessimism. In the cur-
rent study, Cronbach’s alpha averaged across 3 measure-
ments is 0.77 for pessimism and 0.65 for optimism.

Type D personality was measured with the DS14 ques-
tionnaire,23 which measures a negative affectivity (NA) sub-
scale (feelings of negative emotions and thoughts) and a
social inhibition (SI) subscale (difficulties in expressing feel-
ings). The DS14 is a valid instrument to measure NA and SI
in the general population.24 In the current study, the esti-
mated reliability in terms of Cronbach’s alpha is 0.88 for
NA and 0.89 for SI. To assess the effect of type D personality,
the continuous method suggested by Lodder25 was applied,
modeling the NA and SI main effects (mean-centered sub-
scales SI and NA), as well as their interaction, while investi-
gating a possible confounding influence of the NA and SI
quadratic effects. As such, it is possible to evaluate whether
there is a true type D effect or only main effects of either
NA or SI.

Psychological flexibility refers to the ability to be open to
changes and to adjust behavior according to these changes.
This construct was measured with the 20-item Psychological
Flexibility Questionnaire (PFQ).26 Total scores were calcu-
lated and ranged between 20 and 120, with higher scores
indicating better psychological flexibility. In the current
study, Cronbach’s alpha is 0.93.

The Charlson comorbidity index measures the estimated
10-year survival by combining the risk of age and the risk
of comorbid conditions.27 The Charlson comorbidity index
consists of 17 different comorbidities, such as myocardial
infarction, dementia, diabetes, and liver disease. All comor-
bidities have different weights based on the mortality risk
and disease severity. The summed weighted scores were
calculated, followed by the 10-year survival rate. Higher
weighted scores indicate more comorbid conditions and
will lead to a lower 10-year survival rate.

Telehealth literacy refers to skills such as searching, se-
lecting, appraising, and applying online health information.
This was measured with the 21-item Digital Health Literacy
Instrument, which includes 7 subscales (eg, information
searching skills, navigation skills, evaluating online informa-
tion).28 A mean score was calculated and used as a contin-
uous control variable. Cronbach’s alpha in the current
study is 0.93.
Statistical analysis
Repeated measures latent class analyses (RMLCA) were per-
formed in Latent Gold 6.029 to identify latent classes repre-
senting time-dependent telehealth use patterns during the
COVID-19 pandemic. Hence, each class represents a distinct
trajectory of a measured outcome variable (satisfaction, atti-
tude, or application) over 3 time points. A 3-step approach
was used to relate class membership to the sociodemo-
graphic, medical, and psychological predictors.30 In the first
step, separate RMLCA models were built for each outcome
variable satisfaction, attitude, and application. Application
was modeled as a nominal variable, while satisfaction and
attitude were modeled as continuous variables. Models
were estimated in the range of 1–10 latent trajectory classes.
Missing values were addressed with the full information
maximum likelihood approach.31 To determine the best-
fitting model the Bayesian Information Criteria (BIC) were
interpreted, with a lower BIC value indicating better model
fit.32 In addition, we required class sizes to be at least 5%
of the sample.33 Nonlinear trajectories were allowed by
modeling time as a nominal variable. In the second step, par-
ticipants were assigned to latent classes based on their class
membership probabilities (proportional class assignment).
In the third step, the identified class memberships were re-
gressed on the sociodemographic, medical, and psychologi-
cal predictors using a multinomial logistic regression. The
classes with highest satisfaction and highest positive attitude
were set as reference group. The association between class
membership and the medical and psychological predictors
was additionally investigated before controlling for the
demographic variables.

Sociodemographic predictors included age, sex, marital
status, being employed, psychological medication use, and
digital health literacy. For the medical predictor, we included
the estimated 10-year survival rate. Psychological predictors
included distress (eg, anxiety and depression), physical and
mental well-being, optimism and pessimism, psychological
flexibility, and type D personality.

RMLCA with a nominal model for the outcome variable
application resulted in a 2-class solution (1 group that was
consistent across time in favor of telehealth vs 1 that was



4 Cardiovascular Digital Health Journal, Vol -, No -, - 2023
not). Hence, this 2-class solution did not add additional rele-
vant information to the observed outcome variable, which
was already dichotomous. In addition, in each class, a per-
centage of assigned participants was in favor of telehealth
while the others were not. This could complicate the compre-
hension and interpretation of the multinomial logistic regres-
sion in the third step. To overcome this issue, we directly
analyzed the observed dichotomous scores with a repeated
measures logistic regression to investigate which variables
can predict the attitude toward telehealth in general
(measured over 3 time points). Three assumptions of repeated
measures logistic regression (linearity, no outliers, and no
multicollinearity) were evaluated and were met. The predic-
tor variables were entered as fixed effects and a random inter-
cept model was used. Interaction effects between time and
predictor effects were not modeled, so each predictor’s effect
can be interpreted as the overall effect of a predictor on
telehealth application across all time points.
Table 1 Means and standard deviations of demographics, medical and p
months

Baseline
N 5 305*

3 Month
N 5 235

Mean or N SD or % Mean or

Demographics and medical
Age, years 64.07 9.98
Female 112 32%
Male 193 55%
Partner (yes) 263 74%
Employed (yes) 94 27%
Psychological medication (yes) 42 12%
Estimated 10-year survival 0.62 0.32
Myocardial infarction‡ 77 22%
Heart failure‡ 132 37%
Digital health literacy 2.97 0.60 1.96

Type of telehealth visit
Telephone-based
Video-based

Outcomes
Satisfaction 7.07 2.35 6.52
Attitude 6.39 2.32 6.26
Application (yes) 126 36% 106

Psychological predictors
Distressx 6.91 7.53 14.76
Physical healthx 42.28 11.62 42.64
Mental healthx 45.77 10.60 44.81
Pessimismx 4.28 2.32 4.08
Optimismx 7.46 2.21 7.19
Psychological flexibilityx 84.88 16.31
Type Dx

Negative affectivity 7.47 5.87
Social inhibition 7.43 5.91

Most demographic and medical variables were only administered during the ba
*Reported N represents total completed questionnaires for baseline, 3 months, an
†In total, 317 patients completed at least 1 questionnaire.
‡Only 2 cardiac diseases were measured by the Charlson Comorbidity Index. Howe
cardiac diseases: coronary heart disease, heart failure, and arrhythmias.
xHigher scores on the questionnaires indicated higher distress, better physical an
flexibility, higher negative affectivity, and higher social inhibition, respectively.
In total, 9 models were fitted: 1 with all the covariates, 7 for
each psychological predictor while controlling for covariates,
and 1 overall model with all the covariate and predictor vari-
ables. These analyses were carried out using the generalized
linear mixed model procedure for binary logistic regression
of SPSS, version 24. In all analyses, statistics were considered
statistically significant at a P value smaller than .05.
Results
Sample characteristics and descriptions
Table 1 presents the means (standard deviations [SD]) and
frequencies (%) of the demographic, medical, psychological,
and outcome variables. The mean age of the sample was
64.07 (SD 5 9.98) years and 31% were women. In total,
74% were with partners, 27% were employed, and 12% re-
ported using psychological medications. The mean estimated
10-year survival rate was 0.62 (SD 5 0.32), which indicates
sychological predictors, and outcomes at baseline, 3 months, and 6

s
*

6 Months
N 5 227*

Overall
N 5 317†

N SD or % Mean or N SD or % Mean or N SD or %

0.53 3.07 0.51 2.69 0.42

317 100%
6 2%

2.80 6.23 2.86 6.60 2.21
2.18 6.11 2.30 6.16 2.17
30% 99 28%

8.32 14.03 7.06 11.54 7.48
12.12 42.82 11.77 42.23 11.41
12.12 45.38 11.65 44.98 10.77
2.48 4.18 2.40 4.24 2.20
2.15 7.21 2.12 7.30 1.93

seline questionnaire.
d 6 months.

ver, included patients were selected on having at least 1 of the following 3

d mental health, higher pessimism, higher optimism, higher psychological



Table 2 Fit statistics for the identification of the number of
classes

Models Log-likelihood Npar BIC

Satisfaction with telehealth
1-class -1838, 3812 4 3699, 7979
2-class -1670, 3299 9 3392, 4899
3-class -1638, 0429 14 3356, 7104
4-class -1624, 8198 19 3359, 0588
5-class* -1609, 1757 24 3356, 5650
6-class -1595, 2190 29 3357, 4462

Attitude
1-class -1718, 6470 4 3460, 3296
2-class -1565, 9474 9 3183, 7249
3-class -1510, 7524 14 3102, 1294
4-class* -1491, 1873 19 3091, 7937
5-class -1482, 7969 24 3103, 8075

Application
1-class -515, 5539 3 1048, 3845
2-class* -435, 3783 7 911, 0690
3-class -435, 3756 11 934, 0991

Data marked with an asterisk (*) indicates best model fit based on the
lowest BIC criterium.

BIC 5 Bayesian information criterion; LL 5 log-likelihood; Npar 5
number of estimated parameters.
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that, overall, participants have a chance of 62% to be still
alive after 10 years. All participants used telephone-based tel-
ehealth and 6 participants (2%) reported the use of
video-based telehealth.

On a scale from 0–10, the mean satisfaction with provided
telehealth was 6.60 (SD 5 2.21) and the mean attitude was
6.16 (SD 5 2.17). Overall, 102 (32%) participants agreed
that telehealth should be more often implemented.

Latent class selection and classification for
satisfaction and attitude
Fit measures for the estimated latent class models are shown
in Table 2. Based on the lowest BIC criterion, the 5-class and
4-class model solutions best fitted the data for the satisfaction
and attitude outcomes, respectively.

Figures 1 and 2 show the latent class trajectories over time
for satisfaction and attitude. For satisfaction, the 5 classes
represent the following latent groups: (1) extremely high
satisfaction (mean 5 9.43; 10%), (2) moderately high
Figure 1 Latent class trajectories f
satisfaction (mean 5 8.10; 29%), (3) high satisfaction
(mean 5 6.78; 25%), (4) instable low satisfaction (mean 5
4.23; 29%), and (5) decreasing satisfaction (mean 5 5.56;
7%). For attitude, the following classes were identified: (1)
highly positive attitude (mean 5 8.84; 16%), (2) moderately
to highly positive attitude (mean 5 7.45; 22%), (3) moder-
ately positive attitude (mean 5 6.17; 40%), (4) negative
attitude (mean 5 3.15; 22%).
Multinomial logistic regression
In step 3, demographic, medical, and psychological variables
were related to class memberships with multinomial logistic
regressions. The mean and distribution of the covariates and
predictor variables across class membership are shown in
Tables 3 and 4. For each predictor showing significant overall
differences between the classes based on the Wald test, the
superscriptions (eg, a,b) indicate which class significantly dif-
fers from another class based on post hoc paired comparisons
testing.
Correlates of telehealth satisfaction
Overall, when not controlling for other covariates, relations
between the predictors and class membership were signifi-
cant for all predictors except for estimated 10-year survival,
health literacy, SI, and type D personality. After controlling
for demographic covariates, the effect of psychological
distress (Wald 5 13.63; P 5 .009), mental (Wald 5 10.26;
P 5 .036) and physical health (Wald 5 14.47; P 5 .006),
optimism (Wald 510.37; P 5 .035), and NA (Wald 5
11.50; P 5 .021) remained significant (Table 3).

Participants experiencing higher distresswere more likely
to be in the instable low satisfaction class (class 4) than in the
extremely and moderately high satisfaction classes (classes 1
and 2). Patients with higher physical health were more likely
to be in the high satisfaction class and the decreasing satisfac-
tion group (class 2 and class 5) than in the instable low satis-
faction group (class 3). Furthermore, patients who were
extremely highly satisfied (class 1) showed higher mental
health than patients in the moderately high (class 2), high
(class 3), and instable low (class 4) satisfaction groups.
Patients scoring higher on optimism were more likely to be
or satisfaction with telehealth.



Figure 2 Latent class trajectories for attitude regarding telehealth.

Table 3 Mean and distribution of the covariates for each class (satisfaction)

Class size

Class 1 Class 2 Class 3 Class 4 Class 5

Wald P value

Extremely high
satisfaction

Moderately high
satisfaction

High
satisfaction

Instable low
satisfaction

Decreasing
satisfaction

10% 29% 25% 29% 7%

Demographic
covariates

Age, years 60.69 67.48 61.73 63.38 64.80 5.85 .21
Sex 6.95 .14
Male 66% 69% 51% 53% 88%
Female 33% 28% 44% 43% 7%

Marital status 2.98 .56
No partner 1% 16% 9% 19% 5%
With partner 98% 81% 85% 76% 90%

Employed‡ 3.17 .53
No 71% 75% 56% 65% 69%
Yes 29% 22% 38% 31% 26%

Psychological
medication

3.67 .45

No 75% 90% 69% 89% 85%
Yes 25% 7% 25% 7% 10%

Estimated 10-year
survival

0.68 0.56 0.64 0.62 0.69 3.51 .48

Digital health
literacy

3.11 2.94 2.97 2.91 3.21 4.67 .32

Predictors
controlled for
demographics
Distress‡ 8.26a 9.43b 12.10 13.10ab 10.21 13.63* .009*
Physical health‡ 46.05 44.30a 40.92 39.34ab 49.37b 10.26* .036*
Mental health‡ 52.19abc 47.31a 42.64b 42.15c 48.31 14.47* .006*
Pessimism‡ 2.84 4.06 4.22 4.77 4.20 7.18 .13
Optimism‡ 8.33ab 7.62c 7.15 6.84ac 7.19b 10.37* .035*
Psychological
flexibility‡

88.54 87.24 81.16 82.35 95.20 7.48 .11

Type D†,‡

NA -3.25a -1.37b 1.42a 1.55b -1.52 11.50* .021*
SI -2.08 0.16 -1.36 1.45 -0.08 3.78 .44
NA*SI 27.59 13.00 19.42 12.40 8.84 3.40 .49

Cluster 1 (extremely high satisfaction) was set as reference group for the multinomial logistic regressions. Corresponding superscriptions (a.b) indicate which
class significantly differs with another class based on post hoc paired comparisons testing.

Data marked with an asterisk (*) indicates significant class differences.
NA 5 negative affectivity; SI 5 social inhibition.

†According to Lodder.25 For type D the mean centered values for NA and SI, interaction, and quadratic effects were tested.
‡Higher scores on the questionnaires indicated higher distress, better physical and mental health, higher pessimism, higher optimism, higher psychological flex-
ibility, higher negative affectivity, and higher social inhibition, respectively.

6 Cardiovascular Digital Health Journal, Vol -, No -, - 2023



Table 4 Mean and distribution of the covariates for each class (attitude)

Class size

Class 1 Class 2 Class 3 Class 4

Wald P value

Highly positive
attitude

Moderately to
highly positive
attitude

Moderately positive
attitude

Negative
attitude

16% 22% 40% 22%

Demographic covariates
Age 61.17ab 65.69ac 65.22bd 62.53cd 17.44* .001*
Sex 5.11 .16
Male 67% 62% 57% 63%
Female 31% 36% 40% 29%
Marital status 10.77* .013*
No partner 3%a 18% 9%b 23%ab

With partner 95% 80% 87% 69%
Employed† 3.54 .32
No 64% 74% 67% 60%
Yes 34% 24% 30% 32%

Psychological medication 3.41 .33
No 74% 92% 84% 80%
Yes 24% 7% 13% 13%
Estimated 10-year survival 0.69a 0.64 0.61b 0.55ab 11.25* .01*
Digital health literacy 2.98 3.23a 2.90 2.84a 6.88 .076

Predictors controlled for demographics
Distress† 11.07 8.54a 10.95 14.01a 10.55* .014*
Physical health† 42.69 47.96ab 41.43a 38.97b 11.65* .009*
Mental health† 45.60 49.93ab 44.18a 41.80b 8.79* .032*
Pessimism† 3.55ab 3.55c 4.34a 5.11bc 15.03* .002*
Optimism† 7.81a 7.86b 7.14 6.70ab 12.21* .007*
Psychological flexibility† 89.10 89.19 82.58 81.69 5.31 .15
Type D‡,†

NA -1.24 -1.67 0.37 2.03 4.01 .26
SI -0.36 -2.06 0.60 1.38 1.90 .59
NA*SI 20.21 10.48 15.95 15.38 2.14 .54

Cluster 1 (highly positive attitude) was set as reference group. Corresponding superscriptions (abc) indicate which class significantly differs with another class
based on post hoc paired comparisons testing. However, for digital health literacy (not significant) post hoc testing showed significant differences between class
2 and 4.

Data marked with an asterisk (*) indicates significant class differences.
NA 5 negative affectivity; SI 5 social inhibition.

†Higher scores on the questionnaires indicated higher distress, better physical and mental health, higher pessimism, higher optimism, higher psychological
flexibility, higher negative affectivity, and higher social inhibition, respectively.
‡According to Lodder.25For type D the mean centered values for NA and SI and interaction effects were tested.

van Schalkwijk et al Cardiac Telehealth Care Satisfaction During COVID-19 7
in the extremely high satisfaction group (class 1) compared to
the instable low satisfaction group (class 4) and the
decreasing satisfaction group (class 5). In addition, the
moderately high satisfaction group (class 2) experienced
significantly higher optimism scores compared to the instable
low satisfaction group (class 4). Patients with lower scores on
NA are more likely to be in the extremely and moderately
high satisfaction groups (class 1 and class 2) than in the
high and instable low satisfaction groups (class 3 and class 4).

Correlates of telehealth attitudes
Overall, when not controlling for other covariates, relations
between the predictors and class membership were signifi-
cant for all predictors except for age, estimated 10-year sur-
vival, NA, SI, and type D personality. After controlling for
demographic covariates, the effect of age (Wald 5 17.44; P
5 .001), marital status (Wald 5 10.77; P 5 .013),
psychological distress (Wald 5 10.55; P 5 .014), mental
(Wald 5 8.79; P 5 .032) and physical health (Wald 5
11.65; P 5 .009), optimism (Wald 512.21; P 5 .007),
and pessimism (Wald 5 15.03; P 5 .002) remained
significant.

Patients with a high positive attitude (class 1) toward tele-
health were younger compared to those with a moderate-to-
high (class 2) and moderate (class 3) positive attitude. Like-
wise, patients in the negative attitude group (class 4) were
younger compared to those with moderate-to-high positive
(class 2) and moderate positive attitudes (class 3). Further-
more, patients with no partner were more likely to be in
the negative attitude group (class 4) as compared to highly
(class 1) and moderately (class 3) positive attitude groups.

Participants with a negative attitude toward telehealth
tended to experience higher distress as compared to partici-
pants with a moderately to highly positive attitude. Patients
in the moderately to highly positive attitude group (class 2)
tended to have better physical functioning as compared to
the moderate (class 3) and negative attitude (class 4) groups.
Similar results were found for mental health.
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Patients scoring higher on optimism were more likely to
be in the highly (class 1) and moderately to highly positive
(class 2) attitude groups than in the negative attitude group
(class 4). Participants scoring higher on pessimism were
more likely to be in the moderately positive (class 3) and
negative attitude (class 4) groups as compared to the high
(class 1) and moderate-to-high (class 2) classes.
Correlates of telehealth application
A repeated measures logistic regression was used to investi-
gate the predictors of the dichotomous outcome variable
application. Table 5 shows the parameter estimates, the esti-
mated odds ratios (OR) with 95% confidence interval (CI),
and the P values.

Controlled for demographic variables, marital status and
telehealth literacy were significantly related to whether pa-
tients favor the implementation of telehealth in the clinical
practice. Hence, patients who are married were more likely
to be in favor of applying telehealth compared to unmarried
patients (OR 5 2.90, 95% CI 5 1.47, 5.75). Similarly, pa-
tients who have better digital health literacy were more often
in favor of telehealth use (OR5 2.33, 95% CI5 1.51, 3.60).

Next, a separate model was fitted for each psychological
predictor variable while only controlling for demographic
variables. Significant associations were found for pessimism
and optimism. While more optimistic (OR 5 1.10) patients
were more likely to favor the implementation of telehealth,
pessimistic (OR 5 0.84) patients showed the contrary of be-
ing less in favor of increased implementation of telehealth.

Lastly, a total model (Table 5) was fitted that simulta-
neously included all demographic, medical, and psychologi-
cal predictors. Results show that marital status, digital health
literacy, and pessimism remain significant. Estimated
10-year survival and mental health also became significant
predictors of application of telehealth. Higher estimated
10-year survival rates were associated with an increased
preference for applying telehealth (OR 5 2.16).
Discussion
This is the first study to examine patients’ demographic, med-
ical, and psychological profiles in relation to different trajec-
tories of telehealth satisfaction, attitude, and implementation
preferences over time. Current results revealed that certain
patient characteristics were significantly associated with
satisfaction with telehealth use. Patients with elevated
distress levels were classified as less satisfied, while a trend
was observed for patients with higher optimism, better qual-
ity of life (physical and mental), and lower NA scores to be
highly satisfied with telehealth use. These findings could
possibly be explained by the perceived doctor-patient
communication deficit during telehealth consultations. Previ-
ous studies showed that patients with depressive symptoms
report a deficit in doctor-patient communication during
face-to-face interaction.34,35 Patients with underlying
psychological disorders are more likely to report unmet ex-
pectations,36,37 are less likely to have their symptoms
understood by the physician,38,39 are less involved in shared
decision making,40 and are in general less satisfied with
care.15,16 Hence, they might consider the doctor-patient
communication through telehealth as less personal and thus
fear that they will not receive the care that is needed.

The trend toward quality of life and optimism as factors
associated with higher satisfaction could be explained by
the fact that optimistic people generally expect positive
things to happen in the future and are more likely to evaluate
situations as positive,41 and thus most likely also telehealth
care. Second, people with a better quality of life might also
have better health and may perhaps require only routine
check-ups without medical procedures; this may contribute
to their preferences, as we have demonstrated in our previous
study, where telehealth usage was associated with type of
consultation.8

Regarding attitudes toward telehealth in general, younger
patients were more likely to have either a highly positive atti-
tude or a negative attitude. In addition, patients who were not
with a partner and patients with higher distress levels were
more often classified as having a negative attitude. A trend
was observed for patients with better quality of life to have a
more favorable attitude toward telehealth while pessimistic pa-
tients tended to have a more negative attitude. Although previ-
ous studies showed that older age might be perceived as a
barrier to telehealth uptake, current findings show the oppo-
site.12,42 Here, younger patients were shown to have a negative
attitude toward telehealth. These results may indicate that
older patients are also able and willing to use telehealth ser-
vices. These findings are also in line with our previous study
showing that older cardiac patients are positive toward imple-
mentation of telehealth in clinical practice.8 The differences in
results can also be explained by the type of telehealth used in
the studies. In the current study, most contacts were remote via
telephone, whereas in the study by Cho and colleagues12 tele-
health visits were defined as a visual and audio encounter via a
mobile smartphone or tablet application. Programs with both
visual and audio facilities are based on more advanced tech-
nologies that may be more difficult to use by older persons,
whereas using a phone is perceived as easier. Conversely,
younger patients, expected to be more technologically profi-
cient, may prefer technological devices with visual features
over telephone consultation, as they more closely resemble
face-to-face consultations.8 In essence, it might be argued
that these findings may not fully be related to age but might
also be explained by specific circumstances, such as the
technological tools used in the current study.

Finally, current results showed that being married and
having higher digital literacy was associated with a prefer-
ence to implement telehealth in standard clinical practice.
A trend was observed toward optimistic patients being in
favor of telehealth implementation while pessimistic patients
reported being against the preference. These findings are
comparable to findings regarding satisfaction and attitude
and could be explained in the same way.

Being married was associated with a favorable attitude
and with being in favor of telehealth implementation. These



Table 5 Effect estimates in repeated measures logistic regression predicting application of e-health

Effect Logit SE Odds ratio

95% CI

P valueLower upper

Demographic covariates
Age, years 0.01 0.02 1.01 0.98 0.20 .530
Sex -0.28 0.23 0.76 0.48 1.04 .226
Marital status (yes/no) 1.07 0.35 2.90 1.47 5.75 .002*
Employed (yes/no) -0.25 0.27 0.78 0.45 1.19 .357
Psychological medication (yes/no) 0.18 0.35 1.20 0.61 2.36 .605
Estimated 10-year survival 0.82 0.43 2.27 0.98 5.28 .056
Digital health literacy 0.85 0.22 2.33 1.51 3.60 ,.001*

Psychological predictors†

Distress -0.01 0.01 0.99 0.96 1.02 .398
Physical health 0.01 0.01 1.01 0.99 1.02 .347
Mental health 0.00 0.01 1.00 0.99 1.02 .683
Pessimism -0.17 0.04 0.84 0.78 0.91 ,.001*
Optimism 0.09 0.04 1.10 1.01 1.20 .037*
Psychological flexibility 0.01 0.01 1.01 0.99 1.02 .348
Type D
NA -0.04 0.02 0.96 0.93 1.00 .060
SI 0.02 0.02 1.02 0.98 1.05 .412
NA*SI 0.00 0.00 1.00 0.99 1.01 .865

Total tested model‡

Age, years 0.01 0.01 1.01 0.98 1.03 .510
Sex -0.25 0.19 0.78 0.54 1.12 .172
Marital status (yes/no) 1.05 0.27 2.86 1.69 4.85 ,.001*
Employed (yes/no) -0.18 0.22 0.84 0.55 1.28 .408
Psychological medication (yes/no) 0.36 0.30 1.44 0.80 2.58 .219
Estimated 10-year survival 0.77 0.34 2.16 1.11 4.23 .024*
Digital health literacy 0.80 0.19 2.22 1.54 3.20 ,.001*
Distress 0.00 0.02 1.00 0.95 1.05 .980
Physical health 0.02 0.01 1.02 0.99 1.04 .149
Mental health -0.04 0.02 0.96 0.93 1.00 .061
Pessimism -0.18 0.05 0.83 0.75 0.92 ,.001*
Optimism 0.04 0.06 1.04 0.92 1.16 .531
Psychological flexibility 0.00 0.01 1.00 0.98 1.01 .654
Type D
NA -0.03 0.02 0.97 0.93 1.02 .290
SI 0.01 0.02 1.01 0.97 1.04 .648
NA*SI 0.00 0.00 1.00 0.99 1.00 .358

Data marked with an asterisk (*) indicates significant prediction.
NA 5 negative affectivity; SE 5 standard error; SI 5 social inhibition.

†All psychological predictor effects were controlled for demographic covariates.
‡All predictors and covariates were tested in 1 model.
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findings can be explained by social support theory. This the-
ory states that social support has a positive effect on health
and coping with illness through given support, such as
providing reassurance and advice.43,44 In addition, previous
studies indicate that more social support is associated with
lower healthcare utilization.45,46 Therefore, one might hy-
pothesize that patients who are married may experience
more social support and therefore have a lower need of phys-
ical contact with their physician as compared to nonmarried
patients.

The findings and implications of the current study should
be interpreted in light of the study limitations, which provide
directions for future research. First, the outcome measures
satisfaction, attitude, and implementation were each assessed
with a single, purpose-designed question. The questions were
not validated previously. (The review by Hawrysz and col-
leagues47 offers an insightful discussion on defining and
measuring patient satisfaction with healthcare services dur-
ing the COVID-19 pandemic.) Second, the generalizability
to telehealth applications other than telephone calls and to
different cardiac patient groups is questionable. Third, the
primary treated cardiac diagnosis during the teleconsultation
could not be specified. It could be speculated that depending
on the disease type and severity the preferences could be
somewhat different.8 Fourth, we did not measure other
contextual factors that might have influenced the degree of
satisfaction, attitude, and overall preferences. In our previous
study we found that certain factors such as a too-wide
appointment time slot for the teleconsultation, missing social
interactions, and type of consultation (eg, first vs regular
check-up consultation) are important factors for the degree
of satisfaction, attitude, and overall preferences.8 Finally,
the RMLCA primarily identified classes with stable attitude
or satisfaction scores across follow-up. RMLCA can be
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especially useful compared to predicting satisfaction or atti-
tude in a multiple regression model, when 1 or more classes
involve a change in the outcome measure across time. How-
ever, this is the first study to tap into the demographic, med-
ical, and psychological correlates of patient telehealth use/
satisfaction/attitude among a large, real-life cardiac sample.

To conclude, it is most likely that patients with lower age,
without a partner, and with higher distress levels are less likely
to prefer telehealth while optimistic patients and those with
good quality of life are more likely to use it. This study shows
that a personalized approach toward implementation of remote
care is warranted and that the clinical practice should be aware
of patients’ preferences depending on their individual profile.
Hence, a personalized approach is still warranted. Patient de-
mographic, clinical, and psychological profiles should be
considered when offering telehealth modalities. To increase
patient satisfaction with offered care, brief screening could
be performed (eg, using a short checklist) in order to identify
patients who might be reluctant to use this type of care.
Finally, these results help to tailor the care to patients’ needs
and preferences and increase patient satisfaction. In turn, this
will lead to better uptake and efficient use of remote care,
and possibly to better health outcomes in the long term.
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