
O R I G I N A L  R E S E A R C H

Motivational Interviewing as a Tool to Increase 
Motivation and Adherence to a Long COVID 
Telerehabilitation Intervention: Secondary Data 
Analysis from a Randomized Clinical Trial
Sandra León-Herrera 1,2, Bárbara Oliván-Blázquez1,2, Mario Samper-Pardo3, Alejandra Aguilar-Latorre 1,2, 
Rafael Sánchez Arizcuren 4

1Institute for Health Research Aragón (IIS Aragón), Zaragoza, Spain; 2Department of Psychology and Sociology, University of Zaragoza, Zaragoza, Spain; 
3Department of Health Sciences, University of Zaragoza, Zaragoza, Spain; 4Department of Physiatry and Nursing, University of Zaragoza, Zaragoza, Spain

Correspondence: Bárbara Oliván-Blázquez, C. Violante de Hungría, 23, Zaragoza, 50009, Spain, Tel +34 622719759, Email bolivan@unizar.es 

Background: Although motivational interviewing was originally developed to address abuse disorders, scientific evidence confirms 
that it is an increasingly used and effective approach in a wide range of therapeutic interventions. To date, however, no studies have 
analyzed the use of this tool in patients with persistent symptoms following coronavirus disease 2019, a condition known as Long 
COVID.
Purpose: To analyze the effectiveness of motivational interviewing with regard to the adherence to telerehabilitation for Long 
COVID using a mobile application. As a secondary objective, factors related to greater motivation before and after the motivational 
interviewing techniques were analyzed.
Patients and Methods: This longitudinal design substudy used a sample of 52 adult patients with Long COVID participating in the 
intervention group of a randomized clinical trial. This trial examined the effectiveness of a telerehabilitation program for this 
population using a mobile application. This program included three motivational interviews to achieve maximum treatment adherence. 
In this study, the main variables were motivation and adherence to application use. Sociodemographic and clinical data, personal 
constructs, and affective state were also collected. Subsequently, a descriptive, correlational, and regression statistical analysis was 
performed using the SPSS Statistics program.
Results: The median motivation prior to the first motivational interview was 8 (IQR 2), the median at the end of the last motivational 
interview was 8.5 (IQR 2.75), and the change in motivation levels after the three motivational interviews was 0.5 (IQR 1). Affective 
state and final motivation scores were predictors of greater adherence to telerehabilitation treatment.
Conclusion: A high level of motivation after participating in motivational interviewing appears to be related to higher levels of 
adherence to telerehabilitation in patients with Long COVID. This suggests that motivational interviewing may be an effective tool in 
the treatment of this disease.
Keywords: motivational interviewing, Long COVID, telerehabilitation, motivation, personal constructs, affective state

Background
As the global coronavirus disease 2019 (COVID-19) pandemic has progressed, evidence has emerged showing that while 
most people infected with severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) return to their pre-illness 
baseline within several weeks, some people suffer long-lasting and persistent multi-organ COVID symptoms, which 
could range from mildly distressing to significantly interfering with essential daily activities.1,2 The term Long COVID 
(or post-COVID syndrome or Long-haul COVID-19) has begun to gain recognition in the scientific and medical 
community, with various descriptions of the same having been proposed, the most common of which being “symptoms 

Psychology Research and Behavior Management 2024:17 157–169                                        157
© 2024 León-Herrera et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/ 
terms.php and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing 

the work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. 
For permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

Psychology Research and Behavior Management                                   Dovepress
open access to scientific and medical research

Open Access Full Text Article

Received: 4 August 2023
Accepted: 26 November 2023
Published: 13 January 2024

http://orcid.org/0000-0002-1200-5904
http://orcid.org/0000-0003-2683-7346
http://orcid.org/0000-0001-8176-3306
http://www.dovepress.com/permissions.php
https://www.dovepress.com/terms.php
https://www.dovepress.com/terms.php
http://creativecommons.org/licenses/by-nc/3.0/
https://www.dovepress.com/terms.php
https://www.dovepress.com


that last more than three months after the disease onset”.1 The diverse clinical spectrum of Long COVID includes 
respiratory, physical, neurocognitive, and psychological symptoms.2,3

Medical experts are making every possible effort to manage Long COVID patients. Although several guidelines have 
been published on the management of this disease, a large practical gap remains and treatment options are limited.4–6 

Like all long-term conditions, it impacts numerous aspects of life and is best managed holistically, considering physical, 
psychological, and social factors.7 Therefore, treatment requires a multidisciplinary approach.8 The multisystemic 
damages suffered by these individuals may lead to health conditions causing major functional deterioration, notable 
affectation of emotional well-being, and a decreased quality of life. For this reason, although there is currently no 
established treatment for this syndrome, adequate patient support and the creation of a positive relationship are essential 
for recovery.2,5,9

Medical care increasingly focuses on addressing long-term conditions such as Long COVID syndrome. In this type of 
intervention, motivational aspects are an essential factor, since oftentimes, patients face lifestyle changes in an attempt to 
modify risk factors and optimize adherence to medical advice.10,11 Adherence has been defined as the degree to which a 
person’s behavior (in terms of taking medications, exercising, following a diet, and other lifestyle changes) is consistent 
with health or medical advice.12 In other words, it refers to how the patient follows the treatment plan prescribed by their 
healthcare provider.13

Promotion of treatment adherence is difficult to achieve,14 with certain factors such as emotional problems (eg, 
depression and anxiety) or those related to personal constructs (poor health literacy, limited patient activation, or low 
perceived self-efficacy) increasing this difficulty.15–18 Health literacy (HL), defined as the degree to which patients are 
able to acquire, process, and understand the necessary information to make appropriate decisions about their health, is an 
important determinant of adherence since a low HL level predicts poor clinical outcomes.19–21 However, while HL plays 
a relevant role, other factors should also be considered when addressing non-adherence, such as patient activation.22 An 
activated patient has the necessary skills, knowledge, and motivation to manage their own health.23,24 Highly activated 
patients consider their role in managing their own health to be crucial and have the confidence and knowledge to act 
appropriately to maintain and improve their health.25 Furthermore, the patient’s perception of self-efficacy, defined as 
one’s self-belief in the ability and confidence to successfully perform a task or change behavior, is an important factor 
explaining adherence to health behaviors.26,27

A lack of adherence may result in a reduction in treatment effectiveness and, therefore, more serious health problems, 
as well as financial and social costs.28 Traditional counseling and education-based intervention alone are not sufficiently 
effective in increasing patient adherence to evidence-based lifestyle modifications. There is an urgent need for an 
innovative approach that promotes health-related behavioral changes at an individual level, reducing the development 
of a disease or improving the management and control of other diseases.29

Motivational Interviewing (MI) is a tool used with increasing frequency to elicit motivation for change from the 
individuals themselves, as opposed to change imposed by healthcare providers.30 The MI approach was created by 
William Miller in 1983 help people with alcohol problems to modify their behavior.31 This concept was further advanced 
in the 1990s, being described as “a collaborative conversation style for strengthening a person’s own motivation and 
commitment to change”.32

Miller and Rollnick outlined five basic principles to guide MI: express empathy, develop discrepancy, avoid 
argumentation, overcome resistance, and support self-efficacy.33 That is, this approach encourages providers to be 
collaborative, preventing resistance, eliciting the patient’s own motivation for change, and focusing their attention on 
resources and planning to make and achieve these changes.12 Therefore, it requires the professional to act as an equal 
partner with the client and refrain from offering unrequested advice, instructions, confrontations, or warnings. It is not 
a way to “get people to make changes” or a set of techniques to force a conversation.34

Although originally developed to address abuse disorders, over 120 research studies have provided evidence 
confirming that this is an increasingly implemented, useful, and effective approach in a wide range of therapeutic 
interventions, including brief encounters.34,35 Currently, however, no studies have analyzed the use of this tool in Long 
COVID patients.
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Hence, the objective of this study was to examine the effectiveness of MI on adherence to telerehabilitation for 
individuals diagnosed with Long COVID using a mobile application (APP). As a secondary objective, factors related to 
increased motivation before and after the MI were analyzed.

Methodology
Design
This is a longitudinal study analyzing sociodemographic and clinical data. The findings have been reported in accordance 
with the Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) statement (Guidelines for 
reporting observational studies, Supplementary Material).36

This research is also a sub-study, given that it relies on a sample of patients who make up the intervention group of 
a Randomized Clinical Trial (RCT). The main objective of the RCT was to analyze the effectiveness and profitability of 
a telerehabilitation treatment program using an APP offering therapeutic recommendations and exercises (own development), 
to improve the symptoms and quality of life of patients with Long COVID, in addition to other secondary variables.37,38

Participant Recruitment
Most of the recruitment was performed by healthcare professionals from Primary Health Care (PHC) consultations, but 
members from the Long COVID Association of Aragón (Spain) also participated. Patients meeting the inclusion criteria 
were approached, provided their consent, and were included in the study. Recruitment was carried out between January 
and March 2022, until reaching the sample size.

Participants and Sample Size
All of the study participants were patients diagnosed with Long COVID,39 of legal age (18 years or older), and treated by 
Primary Health Care (PHC) in the Autonomous Community of Aragón (Spain). This study implemented the exclusion 
criteria established in the clinical trial: not having a positive COVID-19 diagnosis in at least the past 3 months; 
participation in a clinical trial over the past six months; engaging in rehabilitative or psychotherapeutic treatment 
structured by health professionals; having a diagnosis of severe uncontrolled disease; significant risk of suicide; being 
pregnant or in a period of lactation; and the presence of any medical, psychological, or social problem that may 
significantly interfere with the patient’s participation in the study.

The study sample consisted of 52 participating subjects. This was a sub-sample of the clinical trial, in which 
a minimum sample size of 78 subjects was estimated, and 100 participating subjects were finally recruited. The 52 
participants in this study were those forming the clinical trial’s intervention group.

Intervention
The intervention group of the original study attended 3 sessions based on the MI methodology, in order to reinforce the 
individual´s motivation and commitment to the telerehabilitation process in which he/she was going to participate. To do 
so, the research team, along with professionals from the field of motivation, created potential model guides for these 
patients, their problems, and their needs.

The motivational methodology proposed by Miller and Rollnick (3rd ed.) was followed, considering four basic processes 
involved in the flow of MI: linking the patient to the therapeutic process, focusing the process on a specific purpose, evoking 
the patient’s own motivations to engage in the process-change and planning what and how to do this. Furthermore, the 
fundamental aspects found in all interventions were collaboration, acceptance, compassion, and evocation.40

The first two sessions were held individually and the third was held in a group. All sessions were guided by one of the 
project researchers, who had prior training and experience in MI. The individual sessions lasted approximately 20–25 
minutes for each patient. Group sessions lasted approximately 50 minutes and were conducted with a minimum of eight 
and a maximum of twelve participants. Therefore, each participant participated in two individual sessions and one group 
session for 3 consecutive weeks, with one session per week.
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In the first session, the phases of linking, focusing, and evoking were developed, through patient presentation, APP 
installation, and initial use of the same. In the second session, after having used the APP for one week, the planning 
phase was carried out, referring to the personalized rehabilitation treatment to be undergone over the upcoming 3 months. 
The purpose of the third and final intervention, which was developed in groups, was to mutually reinforce the 
maintenance discourse and the theme revolving around patient emotional well-being and the exchange of “tricks” to 
improve their physical and mental health by using distinct community resources that were available to them (aspects 
considered in the process rehabilitated through the APP).

Outcomes and Measures
Primary Outcomes
The main study variables were adherence to the telerehabilitation APP and motivation before and after the MI.

– Adherence to the mobile telerehabilitation APP.

“Adherence” refers to the degree to which a patient’s behavior regarding medication or lifestyle changes is consistent 
with therapeutic recommendations.41 In this study, adherence was measured in terms of the time of use of the mobile 
APP. To do this, the seconds of use of the APP were recorded over the three months in which the telerehabilitation 
intervention took place using this device.

– Motivation at the beginning and end of the motivational intervention.

“Motivation” is defined as the process by which goal-directed activities or behaviors are initiated and sustained. It is 
a determining factor in the success of interventions, specifically behavioral ones.42 In this study, a personal registration 
form was prepared, to be completed in each of the sessions. In this file, among other variables, the degree of motivation 
at the beginning and end of the motivational intervention was collected, using a 0–10 Visual Analogue Scale (VAS).

Secondary Outcomes
– Sociodemographic variables:

Age, gender, marital status, educational level, occupational status, and economic income were collected.

– Clinical variables:

The date of contracting COVID-19 and the number and severity of persistent symptoms measured by the Visual 
Analog Scale43 were collected. These symptoms include general, gastrointestinal, urinary, neurological, and other 
symptoms that the participants considered persistent.44–46

– Affective state

The affective state was assessed using the Hospital Anxiety and Depression Scale (HADS) questionnaire, a self-report 
-based scale designed to screen for depression and anxiety disorders in primary care settings. It includes 14 items, 
assessing symptoms of anxiety (HADS-A) and depression (HADS-D), with each item corresponding to a 4-point (zero to 
three) scale. The total score ranges from 0 to 21 for symptoms of both anxiety and depression, and higher scores indicate 
more severe symptoms.47

– Personal constructs
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The Health Literacy Europe Questionnaire (HLS-EUQ16) measured the participant’s health literacy. Health literacy is 
defined as the population’s motivation, knowledge, and individual understanding and the ability to make decisions regarding the 
promotion and maintenance of their health.48 This questionnaire is made up of 16 items, scored between 1 (very easy) and 4 (very 
difficult). The total score is obtained by calculating the sum of the 16-item scores. It can be transformed into a dichotomous 
response: very difficult and difficult =0; or easy and very easy =1. Higher scores indicate worse health literacy.49

Self-efficacy was measured with the Self-Efficacy Scale-12 (GSES12).50 This scale evaluates three factors: willingness to 
initiate the behavior (“Initiative”), willingness to strive to complete the behavior (“Effort”), and persistence in the face of 
adversity (“Persistence”). The original scale consisted of 17 items, scored on a 5-point Likert-type scale. Five items, however, 
were excluded due to low item-rest correlations and ambiguous wording, resulting in a 12-item version of the scale (GSES12).51

Patients’ activation on their own health was measured using the Patient Activation Measure (PAM). This instrument 
evaluates the skills, knowledge, and confidence that patients perceive when engaging in health-related self-management 
activities. It consists of 13 items measured using a Likert Scale from one (totally disagree) to four (totally agree). The 
total score ranges from 13 to 52, with higher scores indicating higher activation levels.52

Table 1 summarizes the description of the outcomes, as well as the measurement times.

Statistical Analysis
Statistical analyses were conducted using the IBMR SPSSR Statistics version 22.0.0.0 software and Microsoft Excel. First, the 
sample distribution was analyzed using non-parametric statistics, obtaining Shapiro–Wilk statistic values below 0.05. 
Subsequently, a descriptive analysis was performed (frequencies and percentages for categorical variables; median and 
interquartile range for continuous variables). Next, a bivariate analysis was performed. The degree of participant motivation 
was analyzed as a quantitative variable. Correlations were evaluated with Spearman’s Rho statistic between the initial, final 
motivation, and the change in motivation, and the rest of the variables. A linear regression model was developed to analyze 
factors related to adherence to the APP intervention (seconds of use). Gender, age, self-efficacy (GSES12), health literacy 
(HLS-EUQ16), patient activation (PAM), number of symptoms, and final motivation were introduced into this model. Linear 
regression was used since the residuals of the model had a finite mean, constant variance, and normal distribution. However, 
a bootstrapping analysis with 2000 samples was also conducted. All significance levels were set at 0.05.

Ethical Considerations
Ethical approval was granted by the Clinical Research Ethics Committee of Aragón (Spain) (PI21/454). The procedures 
carried out for the production of this work were adjusted to the ethical standards of the aforementioned committee and were 
in accordance with the 1975 Declaration of Helsinki.53 All subjects signed a written informed consent form; their data were 
anonymized and used only for research purposes. Clinical Trial Registration: ISRCTN registry ISRCTN91104012.

Results
Of the 52 participants, 44 were women (84.6%) and 8 were men (15.4%). The median age was 47 years (IQR 14.5 years, 
range: 39.5–54). Table 2 below presents a description of the total sample. The sample profile was female, married, aged 

Table 1 Outcomes Description and Measurement Times

Outcome Outcome Description Measurement Time

Primary outcomes

Adherence to the APP Time of use of the mobile APP in seconds. 3-months assessment

Degree of motivation Motivation at the beginning and at the end of the motivational intervention Beginning and end of motivational intervention

Secondary outcomes

Sociodemographic data Age, gender, marital status, educational level, occupational status, and economic income. Baseline and 3-months assessment

Clinical variables Date of contracting COVID-10, number, and severity of persistent symptoms Baseline and 3-months assessment

Affective state Presence of depression and anxiety disorders Baseline and 3-months assessment

Personal constructs Health literacy, self-efficacy, and patient activation Baseline and 3-months assessment

Abbreviations: APP, Application; COVID, coronavirus disease 2019.
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approximately 47 years, with secondary or university studies, in active employment (income 1–2 the MIS), or temporary 
work incapacity. The median number of persistent symptoms was 18 (IQR 6.7).

As for patient motivation levels, the initial motivation median was 8 (IQR 2), the final one (at the end of the MI) was 
8.5 (IQR 2.75), and the changes in motivation levels after conducting the motivational intervention was 0.5 (IQR 1).

Table 3 shows the bivariate analysis related to the initial motivation score and the other variables collected. A relationship 
exists between the initial motivation level (at the onset of the motivational intervention) and the patient activation scores with 
regard to their health care (PAM). The analysis also added the variable seconds of use of the APP to analyze the relationship 
between initial motivation and adherence to the intervention. In this case, no significant relationship is found.

Table 4 shows the bivariate analysis related to the final motivation score, that is, after the motivational intervention, 
and the rest of the variables collected. The variable seconds of use of the APP is also added to analyze the relationship 

Table 2 Description of Sociodemographic and Clinical Variables of the Total Sample

Variables Total Sample
N=52

Gender, N (%)

Men 8 (15.4%)

Women 44 (84.6%)

Age, M±SD; Me (IQR) 48.2 (10.3); 47 (14.5)

Marital status, N (%)

Married or in couple 35 (67.3%)

Single, separated, widowed 17 (32.7%)

Educational level, N (%)

Primary studies 5 (9.6%)
Secondary or university studies 47 (90.4%)

Occupation, N (%)
Employee 20 (38.5%)

Unemployed 4 (7.7%)

TWD 21 (40.4%)
Retired 6 (11.5%)

Other 1 (1.9%)

Minimum Interprofessional Salary (MIS), N (%)

< MIS 9 (17.3%)
1–2 MIS 25 (48.1%)

>2 and <4 MIS 14 (26.9%)

> 4 MIS 4 (7.7%)

Number of persistent symptoms, M±SD; Me (IQR) 17.5 (5.2); 18 (6.7)

Affective state (HADS), M±SD; Me (IQR) 17.8 (7.9); 17 (10.7)

Health Literacy (HLS-EUQ16), M±SD; Me (IQR) 32.9 (7.8); 34 (8)

Self-Efficacy (GSES12), M±SD; Me (IQR) 44.5 (6.4); 46 (7.5)

Patient activation (PAM), M±SD; Me (IQR) 38.9 (7.2); 38 (11)

Initial motivation, M±SD; Me (IQR) 7.8 (1.4); 8 (2)

Final motivation, M±SD; Me (IQR) 6.8 (3.7); 8.5 (2.75)

Change in motivation, M±SD; Me (IQR) 0.6 (0.6); 0.5 (1)

Abbreviations: N, Sample; %, Percentage; M, Mean; SD, Standard Deviation; Me, Median; TWD, Temporal 
Work Disability; MIS, Minimum Interprofessional Salary; IQR, Interquartile range; HADS, Hospital Anxiety and 
Depression Scale; HLS-EUQ16, European Health Literacy Survey; GSES12, General Self Efficacy Scale; PAM, 
Patient Activation Measure.
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between final motivation and intervention adherence. The results suggest a relationship between the final motivation and 
the time of use of the APP, that is, adherence to the intervention. The greater the motivation after the interview, the 
greater the time devoted to the intervention. The final motivation is also related to age.

Table 5 shows the bivariate analysis related to the range of change between the initial and final motivation after 
having completed the motivational intervention and the rest of the variables collected. The results show that the change in 
motivation is related to the time of use of the APP, that is, with adherence to the intervention. Again, a relationship with 
age is found to exist.

In order to respond to the general study objective, adherence (seconds of use of the APP) was included in the 
multivariate analysis as a dependent variable, and was analyzed together with the other study variables. The 
multivariate analysis is shown in Table 6. The affective state (b = 3071.20; p < 0.05) and the level of final 
motivation, after the motivational intervention (b = 6259.87; p < 0.05), are predictors of greater adherence to the 
APP intervention (greater number of seconds of time of use of the APP). This model explains 30% of the overall 
variance [R2 adjusted=0.308, F(8,43) = 3.842, p= 0.002].

Table 3 Correlation Between Initial Motivation and Age, Number of Persistent 
Symptoms, Affective State, Personal Construct (Health Literacy, Self-Efficacy, and 
Patient’s Activation), and Seconds of Use of the APP

Sociodemographic and Clinical Variables Initial Motivation* p-value

Age −0.105 0.459

Number of persistent symptoms −0.133 0.348

HADS −0.043 0.763

HLS-EUQ16 −0.211 0.133

GSES12 0.053 0.709

PAM 0.332 0.016

Seconds of use of the APP 0.256 0.067

Notes: *Spearman Rho coefficient was used. Significant differences (p ≤ 0.05) are highlighted in bold. 
Abbreviations: HADS, Hospital Anxiety and Depression Scale; GSES12, Self-efficacy was measured by 
using the Self-Efficacy Scale-12; HLS-EUQ16, European Health Literacy Survey; PAM, Patient Activation 
Measure; APP, Mobile application.

Table 4 Correlation Between Final Motivation and Age, Number of Persistent 
Symptoms, Affective State, Personal Construct (Health Literacy, Self-Efficacy, and 
Patient’s Activation), and Seconds of Use of the APP

Sociodemographic and Clinical Variables Final Motivation* p-value

Age 0.396 0.004

Number of persistent symptoms 0.188 0.182

HADS 0.072 0.614

HLS-EUQ16 −0.220 0.118

GSES12 0.053 0.711

PAM 0.264 0.058

Seconds of use of the APP 0.799 0.000

Notes: *Spearman Rho coefficient was used. Significant differences (p ≤ 0.05) are highlighted in bold. 
Abbreviations: HADS, Hospital Anxiety and Depression Scale; GSES12, Self-efficacy was measured by 
using the Self-Efficacy Scale-12; HLS-EUQ16, European Health Literacy Survey; PAM, Patient Activation 
Measure; APP, Mobile application.
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Discussion
To the best of our knowledge, this is the first study examining the use of MI as a tool in a telerehabilitation intervention 
for Long COVID patients. Specifically, it has been carried out on individuals from an intervention group within a clinical 
trial in which the effectiveness of the mobile APP is analyzed as a telerehabilitation tool for this population.37

The results of this study show that MI is an effective tool for increasing adherence to the intervention in patients 
diagnosed with Long COVID, since a higher score on the final motivation scale (ie, after the development of the three 
motivational intervention sessions) was associated with more seconds of APP use. In addition, in the bivariate analysis, it 

Table 5 Correlation Between the Change in Motivation Scores After the 
Interview and Age, Number of Persistent Symptoms, Affective State, Personal 
Construct (Health Literacy, Self-Efficacy, and Patient’s Activation), and Seconds of 
Use of the APP

Sociodemographic and Clinical Variables Motivation Change* p-value

Age 0.322 0.020

Number of persistent symptoms −0.098 0.488

HADS 0.040 0.778

HLS-EUQ16 0.114 0.420

GSES12 0.027 0.847

PAM −0.103 0.468

Seconds of use of the APP 0.356 0.010

Notes: *Spearman Rho coefficient was used. Significant differences (p ≤ 0.05) are highlighted in bold. 
Abbreviations: HADS, Hospital Anxiety and Depression Scale; GSES12, Self-efficacy was measured by 
using the Self-Efficacy Scale-12; HLS-EUQ16, European Health Literacy Survey; PAM, Patient Activation 
Measure; APP, Mobile application.

Table 6 Linear Regression Analysis of Adherence (Seconds of Use of the APP) in Relation to Gender, Age, Number of Symptoms, 
Affective State (HADS), Self-Efficacy (GSES-12), Health Literacy (HLS-EUQ16), Patient Activation (PAM), and Final Motivation

Model Unstandardized 
Coefficients

Standardized 
Coefficients

t p 95% CI for B Collinearity 
Statistics

B SE Beta Tolerance VIF

(Constant) −3.1E+5 113,217 −2.702 0.010 [−5.3E+5, −77,596]

Gender −15,571 22,812.5 −0.087 −0.683 0.499 [−61,576, 30,435.2] 0.841 1.190

Age 611.505 827.644 0.097 0.739 0.464 [−1057.6, 2280.61] 0.788 1.260

Number of persistent 

symptoms

513.905 1703.52 0.042 0.302 0.764 [−2921.6, 3949.38] 0.713 1.402

HADS 3071.20 1203.74 0.375 2.551 0.014 [643.625, 5498.78] 0.628 1.591

GSES12 2684.64 1372.07 0.267 1.957 0.057 [−82.397, 5451.68] 0.730 1.370

HLS-EUQ16 2133.76 1426.57 0.256 1.496 0.142 [−743.20, 5010.71] 0.464 2.154

PAM 1452.17 1454.57 0.161 0.998 0.324 [−1481.2, 4385.58] 0.524 1.910

Final motivation 6259.87 2393.98 0.357 2.615 0.012 [1431.94, 11,087.8] 0.728 1.373

Notes: Significant differences (p ≤ 0.05) are highlighted in bold. Dependent variable: Seconds of use of the APP. 
Abbreviations: HADS, Hospital Anxiety and Depression Scale; GSES12, Self-efficacy was measured by using the Self-Efficacy Scale-12; HLS-EUQ16, European Health 
Literacy Survey; PAM, Patient Activation Measure; SE, standard error; CI, confidence interval; VIF, variance inflation factor.
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was also observed that the change in motivation levels after the interviews was related to said adherence. Existing 
scientific evidence has stated that one of the main functions of MI is to increase personal motivation and commitment,11 

and some studies have confirmed that the use of this technique achieves not only change but also the maintenance of 
positive health behaviors, such as smoking cessation, weight loss, or increased physical activity.54,55

Although the Long COVID management guidelines continue to evolve as new scientific evidence emerges, symptom- 
oriented approaches continue to be adopted in routine clinical practice.5,56 Some studies have already confirmed the 
positive impact of the use of MI on health-promoting behaviors related to symptom management for distinct 
pathologies.57–62 In our study, the APP in which MI was applied used this same approach, offering recommendations 
and exercises related to physical activity, respiratory rehabilitation, cognitive stimulation, the Mediterranean diet, sleep 
hygiene, and community resources.

Long COVID is still considered a new and unknown disease,63 and treatment options remain limited,4–6 leading 
patients suffering from this disease to feel frustrated when seeking treatment, willing to try anything to control and 
manage their symptoms and recover their highly deteriorated quality of life.64,65 This could explain the high levels of 
motivation at the beginning of our study.

This motivation to be proactive in disease management is also related to patient activation.66 This positive relation-
ship between the level of patient activation and the degree of motivation at the onset of the motivational intervention is 
reflected in our study. However, patient activation is no longer significantly related to motivation at the end of the 
intervention, nor to the change in motivation levels throughout the sessions. These findings could be due to the fact that 
MI may be less useful in patients with a greater disposition, as Hettema et al previously described.67

In the case of the other two personal constructs measured in our study, health literacy, and self-efficacy perception, no 
significant relationships or associations were observed in the correlation and regression models. Therefore, the effects of 
MI use on these constructs cannot be determined and further studies on this population type are necessary. Scientific 
evidence does however reveal a positive and significant relationship between health literacy and adherence to 
treatment.68–71 Understanding is a motivating factor for patients since the more they know and understand their situation, 
the greater the need to change it.72 Regarding the perception of self-efficacy, studies have related it to health-associated 
behaviors, specifically to promotional activities, such as communication with health professionals or adaptation and 
adherence to disease treatment.73–75

In our correlation analyses, age was also a significant factor. According to our results, older people presented higher 
levels of final motivation, as well as a greater change in motivation levels throughout the motivational intervention. 
These results are in line with the findings of Lundahl et al in their meta-analysis on the use of MI, determining that 
a significant association exists between studies with older participants and better results of MI.76

In addition to the previously mentioned personal constructs, the affective state of the participants was also measured. 
A growing number of studies have confirmed a negative emotional impact of Long COVID.9 Scientific evidence reveals that 
the presence of depression and anxiety can cause deficits in motivation and impair adherence to treatment for different 
diseases.15,77–81 In this study, however, the opposite was observed. A significant relationship was found between higher 
levels of depression and anxiety and increased adherence. A priori, this may appear to be a contradictory result, but it should 
be noted that our sample did not have a high score on the HADS Scale (mean and median of 17 points out of a total of 42). 
These scores do not suggest levels of depression and anxiety that are high enough to do nothing due to their mood, but they 
are sufficiently high to seek solutions. Therefore, the level of anxiety could be a cause of patient activation. Strack et al 
previously stated that, although in most cases anxiety is considered a debilitating factor, it may also be a source of energy, 
activating fighting stress and causing an excitement that facilitates performance and effort in the face of challenges.82

Limitations and Future Research Directions
To date, no past studies have investigated the use of MI as a tool in telerehabilitation interventions for Long COVID 
patients. It is therefore a novel study that sheds light on a complex and heterogeneous pathology. However, this study has 
certain limitations. On the one hand, baseline motivation scores were found to be high, with a significantly low change in 
scores from the baseline until the end of the motivational intervention. For this reason, it was decided to evaluate the 
effectiveness of the motivational interview by including the final motivation within the regression model, and not the 
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change in motivation. On the other hand, the type of persistent symptomatology has not been considered in depth, only 
the number of symptoms. The type of prevalent symptoms (physical, cognitive, respiratory, etc.) could be an influential 
factor in motivation levels. This issue may be explored in future studies.

Conclusion
In conclusion, a high level of motivation after conducting a MI appears to be related to higher levels of adherence to 
interventions by Long COVID patients, and MI seems to be an effective tool for interventions with this type of 
population. Although it is true that this is a highly motivated population seeking solutions for this new disease that is 
significantly reducing their quality of life.
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