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A B S T R A C T   

Lockdowns resulting from the COVID-19 pandemic forced fitness centers to quickly adapt their 
entire offering to an online format. The subsequent health situation facilitated the maintenance of 
the online offer and has been a paradigm shift for sports centers. Success in the nowadays situ
ation requires a proper understanding of what factors influence e-service quality and how these 
factors behave in relation to consumer satisfaction, attitudes toward online fitness services, and 
behavioral intentions. This research was conducted in April 2020, with 745 participants (492 
women, 253 men) completing the Carlson and O’Cass e-service quality evaluation battery. The 
results showed that e-service quality during the lockdowns predicted attitudes toward the digital 
platforms and behavioral intentions, and e-service quality predicted attitudes and behavioral 
intentions. However, attitudes did not predict behavioral intentions; the possible influence of 
subjective norms and low perceived control in this particular situation is discussed. When offering 
services on digital platforms, fitness service managers must take into account the importance of 
the quality of the e-fitness service, but also the social context in which it is offered. Psychosocial 
functioning in times of crisis influences users’ perceived control and their future intention to use 
online services.   

1. Introduction 

On January 30, 2020, the World Health Organization (WHO) declared that COVID-19 was an international public health emer
gency; on March 11 of the same year, the WHO upgraded the emergency situation to an international pandemic. This situation caused a 
prolonged lockdown which, according to Chen et al. [1], increased the risk of sedentary behaviors that contributed to the development 
of mood disorders such as anxiety and depression. Specifically in Spain, the decrease in the amount and intensity of physical activity 
practice had more negative impact on women [2]. 
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In this context, fitness centers -as service companies-were forced to adopt strategies that would allow them to adapt and renew 
themselves as the only way to survive in the short and medium term. Taking advantage of the multiple physical exercise prescriptions 
provided to the population and in an attempt to adapt to the new circumstances, some of these centers expanded the offer they already 
had mainly through social media, i.e., Facebook, Twitter, Instagram, YouTube or their own websites [3–6] and others, creating these 
digital platforms in the face of confining circumstances. In this sense, it was intended to take advantage of the digital channel especially 
among young people, who increasingly see in Mobile Apps and YouTube channels a valid alternative for physical exercise [7]. 

According to a report published by Statista [8], the solutions adopted by Spanish gyms during the pandemic were based on offering 
online classes through their social networks (71.1 %), providing content on their website (68.4 %), using their own mobile application 
(58.9 %), employing their YouTube channel (44.7 %) and conducting live sessions through video conferencing (40.8 %). This same 
entity [9] pointed out that in 2021, 90.5 % of fitness centers were still offering online activities after the pandemic. Statistics estimate 
that a third of the users of fitness centers had not returned to them in 2021, and that the sector has not yet recovered 9 % of the 
members it had in 2019 [10]. 

Thus, the objective of this study was to investigate the relationship between the fitness digital platforms offered during lockdown 
due to COVID-19 and the intention to use them after the periods of confinement. This analysis will allow us to understand the changes 
that have occurred in the fitness sector since March 2020. 

2. Theoretical framework 

2.1. Carlson & O’Cass conceptual framework: from E-service quality to behavioural intentions 

To elucidate the intricate relationship between e-service quality and usage/purchase intentions on sports websites, Carlson and 
O’Cass [11] proposed a theoretical model wherein consumer satisfaction and attitudes toward the use of digital platforms moderated 
the relationship. The relationship between the e-service quality perceived by the consumer, the satisfaction he/she shows with the 
service, the attitudes he/she shows about the organization and the behavioral intention toward the products offered has been 
demonstrated in the literature [12] and specifically, in the sports context [11,13–16]. 

E-service quality is understood as the degree to which a service is capable of meeting and satisfying the needs of consumers through 
electronic devices, in which the consumer interacts only with an interface [14]. E-service quality is an antecedent of consumer atti
tudes about digital platforms [17], whether sports content [11,13,14] or e-commerce [18]. Starting from the consideration of attitudes 
as learned predispositions to respond to an object or stimulus in a consistently favorable or unfavorable manner [19,20], the 
importance of different attributes of service quality as a determinant of these toward digital services has been postulated. Different 
studies have pointed out the attributes of e-service quality: Chen and Wells [17] and Chen et al. [21] pointed out the importance of 
entertainment, informativeness, and organization. Vijayasarathy [22] highlighted the importance of usefulness and perceived 
ease-of-use. Carlson and O’Cass [11] identified that perceived usefulness, ease-of-use, entertainment, and a complimentary rela
tionship predicted a positive attitude toward websites. 

E-service quality is a determinant of competitive advantage and firms’ long-term success [23] given its relationship with, among 
other factors, consumer satisfaction [24] in contexts such as sports team websites [11] and in the purchase of Apps [25]. In the case of 
the sports sector, the e-service quality of sports websites was positively associated with web satisfaction, while shoppers’ satisfaction 
with sports commerce websites strengthened subjects’ well-being [26]. 

Consumer satisfaction, on the other hand, has been defined as the set of affective reactions -of varying intensity- and limited 
duration about specific aspects of product acquisition and/or consumption [27], for example, online services [28]. Thus, consumer 
satisfaction with digital services will derive from the overall experience of consumer interaction with the website and its features (for 
example, ease-of-use) [10,29]. In this sense, consumer satisfaction can be underpinned by functional aspects of durability and safety, as 
well as others related to enjoyment, knowledge, novelty, and image [30]. However, e-service companies fail to efficiently convert 
improved safety, awareness, and novelty into consumer satisfaction [30]. 

The literature has related e-services quality to different behavioral intentions such as the likelihood of revisiting a website [12,14, 
28], the intention to purchase online and/or via an App [11,25,28,31], recommending acquaintances to visit websites [11,28], or 
minimizing the probability of access to competing websites [11], achieving greater online competitiveness and establishing itself as an 
e-commerce advantage [28]. In these quality assessments, consumers evaluate different dimensions related to the e-services received 
to form an overall assessment of e-service quality, which in turn influences behavioral intentions [13]. 

Consumer satisfaction with the attributes of a digital platforms (such as response time or ease of navigation) is associated with the 
formation of positive attitudes toward that digital platforms and the confirmation -or not-of prepurchase expectations [17,21,25]. 
From the prism of different sectors, in the hotel sector the quality of the digital platforms service contributes to customer satisfaction 
and to their subsequent engagement and loyalty toward the brand [32]. This relationship was confirmed for sports team websites [11], 
or online commerce websites [18], and e-commerce Apps [25]. Customer satisfaction, in addition to having a direct influence on 
attitudes toward a given digital platforms, plays a mediating role between these and e-service quality [11,13]. 

Consumer satisfaction with digital platforms has been shown to influence behavioral intentions to use websites for sports team 
content [11] or online sales [25]. Specifically, satisfaction with the use of a digital platforms means that purchases on that website are 
more likely [18], information about the service is provided to acquaintances [18] or the website is revisited [11,33]. Customer 
satisfaction, in addition to having a direct influence on behavioral intentions, plays a mediating role between these and e-service 
quality [11,13]. 

Attitudes have a direct bearing on consumers’ behavioral intentions [20,34]. However, attitudes are not the only predictor of 
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behavior, people’s socio-cultural context (the subjective norm) and perceived control also explain the intention to engage in behaviors 
as outlined in the Theory of Planned Action [35,36]. Recent meta-analyses have revealed that, in fact, subjective norms and perceived 
control act as moderating variables in the relationship between attitudes and behavioral intentions [37]. 

In the digital context, the attitude that users of digital platforms have toward them will influence their behavioral intention either 
positively or negatively [11,17,22,25]. A positive attitude toward a particular digital service will be related to the intention to revisit 
the digital platforms and to transact on it [22]. 

2.2. E-fitness services in times of crisis 

The main adaptation strategy of fitness centers during the lockdown established as a result of COVID-19 and their consequent 
closure, as well as in the subsequent periods of mobility restrictions and limited capacity of sports spaces, was to make online classes 
available to their clients and to try to stay connected with them through virtual means [38–42]. 

Hollasch et al. [43] indicates that traditional gyms were ahead of the curve in using new marketing channels to offer live-streamed 
classes and online challenges, as well as in employing social media to boost engagement, postings, and visits to mitigate revenue 
declines and retain their customers. Along the same lines, IHRSA [44], on its China site, indicated that fitness centers’ operations staff 
had made an effort to maintain contact with members through chat groups, encouraging participation through this medium and 
incentivizing follow through on posed daily routines (and their recording) with rewards when they returned to their fitness center. 
Webs, WhatsApp Web, and Zoom are the digital platforms that were most frequently used by physical education professionals to guide 
physical activity during the pandemic [45,46], although other digital platforms have been used in Spain, many of them related to social 
networks [2]. 

Following this line, Romero [47] points out that fitness centers have offered free online classes to the entire population, which has 
meant reconverting and offering virtual services so that their clients could carry out their classes, with their usual sports technician, 
from their homes. In addition, the willingness shown by specialized companies to give away for a limited time this type of services 
[48], added to the forced situation of the initial lockdown, resulted in a large number of fitness centers having a high presence in digital 
platforms through online activities. Romero [47] and González-Serrano et al. [49] points out a digital reconversion of the sector in the 
face of a paradigm shift. In the USA, online e-fitness courses, classes, and subscriptions were incorporated as the third fastest-growing 
trend [50]. This technological shift is likely to continue after the pandemic as the benefits and risks of virtual classes are increasingly 
better understood and work can be done on managing user-service interaction [51]. Along these lines, according to a report by Glofox 
[52], the fitness centers of the future will have to adapt to this new situation and combine the offer of face-to-face activities with the 
offer of virtual services (classes, training sessions, …). 

According to a survey conducted during the pandemic in the USA [53], 74 % of respondents used a mobile application during the 
quarantine. Moreover, in the first two quarters of 2020, at the beginning of the pandemic, downloads of applications for physical 
activity at home grew by 46 % worldwide. In addition, several operators of fitness equipment and material have offered significant 
discounts on the purchase of products to facilitate the practice of physical activity at home, and the national public television offers in 
its television schedule content oriented to physical activity, which will have continuity as happens with content for educational 
purposes (e.g., programs for language learning) or entertainment (e.g., programs aimed at children). 

Consequently, this research means to investigate the relationships established between the e-service quality, consumer satisfaction, 
attitudes toward digital platforms and the behavioral intentions offered online by fitness centers during the end of the COVID-19 
pandemic in Spain. Based on this objective, the following hypotheses were proposed (Fig. 1):  

- H1. The e-fitness service quality will predict the attitudes toward the digital platforms.  
- H2. The e-fitness service quality will predict consumer satisfaction.  
- H3. The e-fitness service quality will predict future behavioral intentions.  
- H4. Consumer satisfaction will predict the attitudes toward the digital platforms. 

Fig. 1. Structural framework.  
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- H5. Consumer satisfaction will predict future behavioral intentions.  
- H6. The attitudes toward the digital platforms will predict future behavioral intentions. 

3. Materials and methods 

3.1. Participants 

The target population of this study was consumers of fitness centers in Spain. A non-probabilistic cross-sectional convenience study 
was carried out for data collection. Specifically, 780 people participated in the study, of whom three were eliminated from the sample 
for not residing in Spain, and 34 for giving a biased response (they always answered all the questions with the same value). The final 
sample included 745 participants, 492 women (66.0 %) and 253 men (34.0 %). In terms of age, similar percentages were obtained in 
three ranges, between 23.9 % and 25.0 %. A high percentage of the participants lived with their partner during lockdown (73.8 %), of 
whom 54.6 % have no children. With regards to academic achievement, almost half indicated having a college education (43.2 %) and 
81.9 % indicated having an average economic level. Regarding online activities, 69.0 % expressed that they already had such services 
available before COVID-19, and 64.4 % stated that the fitness center had implemented a digital platforms for training during lockdown. 
In terms of housing typology, 38.1 % indicated having between 75 and 100 square meters of housing and 39.5 % specified that their 
housing exceeded 100 square meters, with 71.5 % of the participants having an outdoor area, specifically balcony/terrace (46.4 %) or 
garden (25.1 %) (Table 1). 

Table 1 
Profile of participants.  

Characteristics Number of respondents Percentage 

Gender 
Woman 492 66.0 
Man 253 34.0 
Age (years) 
From 18 to 20 45 6.0 
From 21 to 30 178 23.9 
From 31 to 40 182 24.4 
From 41 to 50 186 25.0 
From 51 to 60 120 16.1 
More than 61 34 4.6 
Lives with partner during COVID-19 
No 195 26.2 
Yes 550 73.8 
Have children 
0 407 54.6 
1 104 14.0 
2 197 26.4 
3 or more 37 5.0 
Academic achievement 
Elementary education 46 6.2 
High school 199 26.7 
College 322 43.2 
Master or Doctorate 178 23.9 
Socioeconomic level 
High 103 13.8 
Medium 610 81.9 
Low 32 4.3 
On-line services offered 
No 26 3.5 
Yes, before COVID-19 514 69.0 
Yes, during de COVID-19 123 16.5 
I don’t know 82 11.0 
Training App availability 
No 46 6.2 
Yes, before COVID-19 150 20.1 
Yes, during de COVID-19 480 64.4 
I don’t know 69 9.3 
Square meters of housing (approx.) 
Less than 75 m2 167 22.4 
Between 75 and 100 m2 284 38.1 
More than 100 m2 294 39.5 
Availability of outdoor area 
No 212 28.5 
Terrace or balcony 346 46.4 
Garden 187 25.1  
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3.2. Instruments 

To measure the role of digital platforms services in fitness centers, a questionnaire initially developed by Carlson and O’Cass [11] 
with 48 items was used. It was based on multi-item scales validated in the context of content-driven e-service web sites, and includes 
four variables: e-service quality (composed of a total of thirty-four items and four key constructs, specifically usefulness, ease-of-use, 
entertainment, and complementary relationship) [54], customer satisfaction (a four-item scale) [55], attitudes toward the digital 
platforms (a five-item scale) [17,56,57], and behavioral intentions (a five-item scale) [58]. Responses were based on a seven-point 
Likert-type scale ranging from 1 (strongly disagree) to 7 (strongly agree). 

The questionnaire was translated into Spanish. To do so, a panel of three bilingual experts with more than five years of experience 
in sports management used collaborative back-translation techniques to translate the instrument into Spanish [59]. Next, two in
dividuals with competence in both English and Spanish performed a back-translation of the Spanish items to English to maximize the 
content equivalence and to reduce interpretation difficulties, and the back-translation was the same as the original items and only 
required minor editing to obtain a final Spanish scale. Then, to determine the content validity we used a validation group composed of 
four managers of fitness centers and one consultant specialized in the fitness industry. 

To find out the physical activity habits prior to and during lockdown, the participants were asked: does your fitness center offer 
activities through digital platforms? does your fitness center have a fitness App? approximate habitable square meters of the house in 
which you are confined; does your home have a garden, terrace or exit to outside? 

3.3. Procedure 

A double strategy was organized for data collection. Firstly, we contacted fitness centers to ask about disseminating the link of the 
on-line questionnaire to facilitate personal contact with their costumers; secondly, we published information regarding the study on 
various several specific forums related with fitness and sport. The study complied with all ethical research criteria, as well as the 
voluntary nature of participation, and the anonymity and confidentiality of the participants was guaranteed by requesting their 
participation in the study and obtaining the informed consent of all the participants. 

The questionnaires took approximately 10–12 min to complete. The data was collected over fourteen days, specifically from March 
22 to May 5, 2020, coinciding with the period of lockdown due to COVID-19 in Spain. The data were transferred to a spreadsheet to 
allow a preliminary analysis of them. 

3.4. Data analysis 

Since the original instrument by Carlson and O’Cass [11] evaluated the websites of professional teams and retail sites, for the 
present work it was necessary to carry out an exploratory factor analysis (EFA) and a confirmatory factor analysis (CFA), thus verifying 
the factor structure with respect to the original instrument and validating the resulting structure. These phases were necessary to 
guarantee the validity of the instrument applied to another context, such as digital e-fitness service platforms. The EFA was employed 
to check the factorial structure using principal components extraction and Oblimin oblique rotation. We had previously tested the 
factorization conditions using the Bartlett and Kaiser-Meyer-Olkin (KMO) test. The CFA was estimated to confirm the factor structure 
of the measurement model, using a maximum likelihood (ML) estimator method. Finally, the structural equation model (specifically 
CB-SEM to test and confirm the theory [60]) was conducted to test the hypotheses and empirically validate the structural model. The 
adjustment was assessed through following common practice by examining various indices: χ2 and its differences of degrees of freedom 
(χ2/df ≤ 5) [61], the comparative fit index (CFI ≥ 0.90), the Tucker-Lewis index (TLI ≥ 0.90), the incremental fit index (IFI ≥ 0.90) 
[62], the parsimony comparative of fit index (PCFI ≥ 0.80) [63] and the root mean square of approximation (RMSEA < 0.08) [64]. 

Cronbach’s alpha (α > 0.70) [65] and composite reliability (CR > 0.70) [66] scores for each factor were examined to measure the 
instruments’ internal consistency, and the average variance extracted score for each factor was assessed to examine convergent validity 
(AVE > 0.50) [66]. Discriminant validity was also established when the square root of the AVE for each latent construct exceeded the 
squared correlations between that construct and any other [67]. The Statistical Package for Social Sciences (SPSS) program and 
Analysis of Moment Structures (AMOS) software, version 21.0 (IBM Corp, Armonk, NY), was used for the statistical analyses. 

4. Results 

4.1. Exploratory factor analysis 

The analysis of the measurement model yielded a KMO measure of 0.984 with a significant Bartlett’s test (χ2 (1128) = 48834,92; p 
< 0.001). The communalities measuring the variance of the variables are systematically above 0.50 per cent and the factor loadings 
exceed the minimum acceptable value of 0.40 [66]. These results explain 79.80 % of the total variance explained, indicating that the 
scales had satisfactory factor structures [68], showing sample adequacy and suitability for completing a factorial analysis. 

4.2. Confirmatory factor analysis 

The findings of an initial CFA indicated a poor fit in the measurement model and showed that the model should be adjusted: χ2/df =
7122.39/1059 = 6.72, CFI = 0.876, TLI = 0.868, IFI = 0.876, PCFI = 0.822; RMSEA = 0.088 (90 % CI = 0.086, 0.090). For this 
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purpose, the size of the factor loadings is a criterion used to evaluate the reliability of the indicator with the constructs it intends to 
measure [68]. Thus, after selecting the items whose factor loading was greater than 0.60 [66,69] a new CFA was reconducted. In this 
way, four items were removed, specifically two of the complementary relationship scale (CR_4: λ = 0.409; CR_6: λ = 0.520) and two of 
the behavioral intentions scale (BI_1: λ = 0.512; BI_2: λ = 0.469). Additionally, several items showed high modification indexes (MI). 
Based on these findings and theoretical knowledge, covariances were included between pairs of error of the following items: 
ease-of-use 4 and 5 (MI = 52.45), entertainment 5 and 6 (MI = 31.79), entertainment 7 and 8 (MI = 78.49), complementary rela
tionship 7 and 8 (MI = 23.77), attitude toward the digital platforms 1 and 5 (MI = 31.85), as well as 2 and 3 (MI = 87.19). The scale 
constructed with 44 items appeared to fit the data well, obtaining an adequate model fit: χ2/df = 4199.78/870 = 4.82, CFI = 0.910, 
TLI = 0.902, IFI = 0.910, PCFI = 0.837; RMSEA = 0.078 (90 % CI = 0.070–0.083). 

Table 2 
Mean, standard deviation (SD), factor loading (λ), composite reliability (CR), average variance extracted (AVE) and Cronbach’s alpha (α).  

Construct and Items Mean (SD) λ CR AVE Cronbach’s α 

Usefulness (UF)   0.95 0.62 0.94 
1.I can interact with the digital platforms to get information tailored 4.68 (1.89) 0.64    
2.The digital platforms allows me to interact with it for tailored information 4.50 (1.92) 0.67    
3.The information on the digital platforms is effective 5.49 (1.52) 0.92    
4.Information on the digital platforms is what I need to carry out my tasks 5.24 (1.68) 0.88    
5.The digital platforms adequately meets my information needs 5.29 (1.67) 0.91    
6.The digital platforms have interactive features which help accomplish tasks 4.94 (1.80) 0.81    
7.I trust the digital platforms to keep my personal information safe 5.72 (1.49) 0.75    
8.I trust the digital platforms will not misuse personal information 5.76 (1.55) 0.70    
9.I feel that any information communicated is secure 5.40 (1.54) 0.77    
10.Little waiting time between my actions and the site’s response 5.03 (1.67) 0.75    
11.The digital platforms loads quickly 5.43 (1.58) 0.77    
Ease-of-use (EU)   0.94 0.72 0.94 
1.Display pages within the digital platforms are easy to read 5.61 (1.51) 0.85    
2.The text on the digital platforms is easy to read 5.51 (1.54) 0.89    
3.The digital platforms text/label/menu items are easy to understand 5.54 (1.50) 0.92    
4.Learning to operate the digital platforms is easy for me (C1) 5.80 (1.47) 0.81    
5.It would be easy for me to become skillful at using the site (C1) 5.40 (1.60) 0.73    
6.I find the digital platforms easy to use 5.54 (1.57) 0.86    
Entertainment (ENT)   0.96 0.74 0.95 
1.The digital platforms are visually pleasing 5.41 (1.61) 0.88    
2.The digital platforms look good 5.64 (1.42) 0.88    
3.The digital platforms are visually appealing 5.23 (1.69) 0.89    
4.The digital platforms have innovative features 4.43 (1.83) 0.78    
5.The digital platforms design is innovative (C2) 5.39 (1.63) 0.91    
6.The digital platforms design is creative (C2) 5.44 (1.56) 0.89    
7.I feel happy when I use the digital platforms (C3) 4.82 (1.72) 0.81    
8.I feel cheerful when I use the digital platforms (C3) 4.88 (1.70) 0.83    
9.I feel excited when I use the digital platforms 5.01 (1.67) 0.83    
Complementary relationship (CR)   0.89 0.59 0.88 
1.The website projects an image consistent with the fitness center’s image 5.55 (1.53) 0.84    
2.The website matches my image of the fitness center 5.39 (1.56) 0.92    
3.The website’s image matches that of the fitness center 5.46 (1.58) 0.87    
4.The website allows transactions online 3.68 (1.99) *    
5.All my business can be completed via the digital platforms 4.25 (1.89) 0.61    
6.Most business processes can be completed via the site 3.99 (1.92) *    
7.Easier to use the digital platforms than phone, fax or mail 4.96 (1.75) 0.68    
8.The digital platforms are easier to use than phoning a rep’tive 5.06 (1.68) 0.62    
Consumer satisfaction (CS)   0.98 0.94 0.98 
1.I am satisfied with my decision to use my fitness center’s digital platforms 5.57 (1.64) 0.98    
2.My choice to use my team’s digital platforms was a wise one 5.53 (1.62) 0.98    
3.I think I did the right thing in using my fitness center’s digital platforms 5.55 (1.64) 0.98    
4.The fitness center’s digital platforms do a good job of satisfying my needs 5.34 (1.58) 0.90    
Attitudes toward the digital platform (ATWS)   0.96 0.84 0.96 
1.These are a nice digital platforms (C4) 5.53 (1.54) 0.93    
2.My perception of the fitness center’s digital platforms is good (C5) 5.43 (1.58) 0.92    
3.These are a good digital platforms (C5) 5.40 (1.59) 0.93    
4.I have a positive attitude toward the fitness center’s digital platforms 5.49 (1.54) 0.85    
5.I like my fitness center’s digital platforms (C4) 5.33 (1.68) 0.93    
Behavioral intentions (BI)   0.93 0.82 0.92 
1.I would not consider switching to another related digital platforms 5.07 (1.80) *    
2.I will purchase merchandise from the digital platforms in the future 3.48 (2.03) *    
3.I will revisit my fitness center’s digital platforms in the future 5.36 (1.76) 0.83    
4.I will say positive things about my fitness center’s digital platforms 5.37 (1.70) 0.94    
5.I will recommend the digital platforms to others who seek my advice 5.33 (1.70) 0.93    

Notes: covariances between pairs of items are ordered from C1 to C5; * = deleted items. 
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4.3. Reliability and validity 

The main statistics are detailed in Table 2. Items with factor loadings below 0.60 are deleted in the confirmatory factor analysis of 
the modified model, denoted in Table 2 with an asterisk. 

All the Cronbach’s alpha coefficients were greater than 0.80. The composite reliability for all the constructs was greater than 0.70, 
ranging from 0.89 to 0.96 according to the recommended thresholds, and the average variance extracted values ranged from 0.61 to 
0.94, exceeding the generally recommended cutoff value of 0.50. Finally, discriminant validity can be established if the square root of 
the average variance extracted value for each construct is greater than its interconstruct correlation. The square roots of the average 
variance extracted values for all the seven constructs (diagonal in Table 3) were greater than their correlations with other constructs, 
indicating discriminant validity. 

4.4. Structural equation model 

CB-SEM was performed involving the relationships among e-service quality, consumer satisfaction, attitude toward the digital 
platforms, and behavioral intentions. We checked for possible collinearity issues, regarding it by looking at the variance inflation factor 
(VIF), obtaining values ranging from 1.934 to 3.205. Being less than 5, this indicated that multicollinearity is not a problem [70]. The 
findings showed that the structural relationship model had a moderate level of fit: χ2/df = 4421.68/881 = 5.04, CFI = 0.918, TLI =
0.911, IFI = 0.918, PCFI = 0.845; RMSEA = 0.079 (90 % CI = 0.077–0.081). 

The results indicate support for all the causal relationships except ATWS – BI (β = − 0.47; p = 0.069). In-depth analysis shows that e- 
service had a significant direct positive effect on consumer satisfaction (β = 0.89; p < 0.001) and attitude toward the digital platforms 
(β = 0.84; p < 0.001). It also shows that consumer satisfaction had a significant direct positive effect on attitude toward the website (β 
= 0.17; p < 0.001). In the same way, in relation to behavioral intentions, both consumer satisfaction (β = 0.59; p < 0.001) and e-service 
(β = 0.29; p < 0.001) had significant direct positive effects (Fig. 2). 

5. Discussion 

This research proposed that e-service quality would have a positive influence on attitudes toward the digital platforms, and the 
results confirm this hypothesis [71]. In the electronic world in general, the website design, its reliability, responsiveness, trust, and 
personalization are determinants of consumer attitudes, so the characteristics of the digital service are determinants of the final success 
of the business [31]. Thus, our results are consistent with previous findings by different authors for online services related to the sports 
context [11,13,14,17]. Specifically, the attributes of sports services websites are determinants of e-service quality and, thus, of atti
tudes toward them [11,17,21,22]. 

In addition, it was proposed that e-service quality would determine consumer satisfaction with the service. Our results confirmed 
the hypothesis. These are consistent with those of previous studies analyzing websites of sports teams [11], i.e., the attributes of 
usefulness, ease-of-use, entertainment and complementary relationship are determinants of e-service quality [11,17,21,22]. Different 
studies relating fitness service quality to consumer satisfaction in face-to-face contexts already pointed out as determinants of service 
quality the service convenience [72], the instructor-user relationship and the service’s technical competence [73]. It seems that these 
factors continue to come into play in the relationship between e-service quality and consumer satisfaction in the online context, 
although the characteristics of the online service must also be taken into account. To our knowledge, this relationship has never before 
been analyzed in digital sports services (websites, but also other digital platforms), so our results allow us to extend the scientific 
knowledge needed for sports management. 

It was also hypothesized that e-service quality would influence behavioral intentions, an aspect that our results confirmed, allowing 
us to accept the hypothesis. Knowing that consumers, when evaluating the quality of the service provided digitally, focus on the at
tributes of the digital platforms interface rather than those strictly related to the service itself [74,75], the App, Web, or Social Network 
(one digital platform at least) quality used by fitness centers to offer their digital services is important [76]. This quality will determine 
the probability of employing a website repeatedly [11,14,28], the intention to purchase online and/or in an App [11,25,28,31], 
recommendations to acquaintances about the online service [11,28], or minimize the probability of accessing competing digital 
platforms [11], achieving greater online competitiveness and becoming an advantage of e-commerce [28]. 

Table 3 
Discriminant validity for the measurement model according to the Fornell-Larcker criterion.   

UF EU ENT CR CS ATWS BI 

UF 0.77       
EU 0.58 0.84      
ENT 0.59 0.56 0.86     
CR 0.57 0.67 0.44 0.76    
CS 0.57 0.71 0.72 0.58 0.96   
ATWS 0.59 0.55 0.67 0.56 0.67 0.91  
BI 0.60 0.65 0.70 0.53 0.80 0.74 0.90 

Notes: UF = Usefulness; EU = Ease-of-use; ENT = Entertainment; CR = Complementary relationship; CS = Consumer satisfaction; ATWS = Attitudes 
toward the digital platforms; BI = Behavioral intentions. 
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On the other hand, it was proposed that consumer satisfaction would have a direct influence on attitudes toward the digital 
platforms, an influence shown in our results, thus confirming the research hypothesis. Other authors had already found this rela
tionship in the sports sector [11,17,21,25], although they did not test the relationship in digital sports services platforms. 

Furthermore, it was expected that consumer satisfaction would determine behavioral intentions: This hypothesis is confirmed given 
the results obtained. These are consistent with those shown by Carlson and O’Cass [11] for sports team websites, García-Fernández 
et al. [77] for the use of Fitness Apps, and Choi et al. [78] for online sports practice. However, the relationship, as far as we know, had 
not been previously tested for fitness digital platforms. 

Finally, attitudes toward the digital platforms were expected to determine behavioral intentions. Yet, the results force us to reject 
this hypothesis since in our study having positive attitudes toward the online sports service did not influence users’ intentions to 
continue employing the service later on. These results contradict those offered by different studies of both face-to-face and digital 
services [11,17,22,25,77]. However, these results are consistent with those offered, in the same context of crisis, by Alexandris et al. 
[79], who indicated that users of online e-fitness services had no intention of returning to physical sports centers. Those results could 
be explained by the moderating effect that subjective norms and social norms have on the relationship between attitudes and 
behavioral intentions [37] and which we cannot quantify in this study. As Carpí and Breva [80] point out, the Theory of Planned Action 
is not usually a good framework for predicting those behaviors for which people have a low perception of control. The lockdowns 
resulting from the pandemic generated important consequences related to the population’s perception of low control [81,82], so it is 
possible to suppose that the perception of uncontrollability prevents attitudes from predicting behavioral intentions. 

Thus, the theoretical model of Carlson and O’Cass [11] does not seem to work adequately in crisis contexts in which the subjective 
norm diverges from the usual one. The main strategy of fitness centers during the COVID-19 lockdown was to adapt their face-to-face 
services to digital platforms [38], in many cases in an improvised way [47]. As Veiga et al. [46] point out, among the fitness trends in 
Spain for 2021, exercise Apps for cell phones and online fitness stand out compared to the previous year. This technological change was 
consolidated in the time after the confinements, but this new service has established itself as one more of the current offers in gyms [49, 
51,53], so it is important to know what factors will end up influencing the intention to use it, as well as to adapt the offer to the 
prevailing social vision of these services. These findings imply the necessary adaptation of sports management models in general and 
online service offerings to social situations. That is, (i) it is necessary to quickly obtain information about the prevailing subjective 
social norm in each social moment of fitness centers, and (ii) agility in adapting to these changes will ensure the relevance of service 
offerings in each context. 

The applicability of this study lies in the importance and necessity of obtaining relevant information that can be used in times when 
the population may be subjected to confinement processes and/or inability to leave their homes to practice sports. In this sense, these 
data can provide great information for the sports sector and serve as a model for those times when action is required. 

6. Conclusions 

In conclusion, this study presents a multidimensional model that explains the relationship between e-fitness service quality during 
lockdowns due to COVID-19 in March 2020 and behavioral intentions to use such services in the future. The quality of e-fitness services 
predicts attitudes toward the digital platforms, consumer satisfaction, and behavioral intentions. Similarly, in e-fitness services, 
consumer satisfaction predicts attitudes toward the digital platforms and behavioral intentions. Despite this, in times of crisis, attitudes 
toward the digital platforms do not predict future behavioral intentions to use e-fitness services. 

The conclusions of this study can be summarized as follows:  

- This study presents a multidimensional model that explains the relationship between e-fitness service quality during lockdowns due 
to COVID-19 in March 2020 and behavioral intentions to use such services in the future.  

- The results show us that the quality of e-fitness services predicts attitudes toward the digital platforms, consumer satisfaction, and 
behavioral intentions. 

Fig. 2. Relationship between constructs with path coefficients (the dotted lines p > 0.05).  
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- In e-fitness services, consumer satisfaction predicts attitudes toward the digital platforms and behavioral intentions.  
- In times of crisis, attitudes toward the digital platforms do not predict future behavioral intentions to use e-fitness services. 

6.1. Limitations and future research 

The main limitation of this study lies in not having evaluated the subjective norm about the online practice of physical activity after 
lockdown or the perceived control over this possibility. This lack of information prevents us from obtaining certainty about the 
relationship between attitudes toward digital platforms and behavioral intentions in crisis contexts such as the one that occurred 
during the COVID-19 pandemic. The bibliographical review carried out for the dimensions of Carlson and O’Casśs Model shows an 
imbalance in the studies found for each dimension: while the literature on the relationship between online service quality and con
sumption intentions is extensive, other relationships, such as consumer satisfaction and attitudes, have not been as thoroughly 
examined. Future studies should investigate these moderating factors in the relationship between attitudes and behavioral intentions 
in the digital context in general and in digital e-fitness services in times of crisis in particular. It would also be necessary to obtain, and 
compare, our results with those that could be got once home lockdown has been overcome. 

Future studies should also analyze the influence of the user inter-face and the sports service itself to determine the weight of each of 
them in the evaluation of the e-service quality and, thus, improve the overall user experience. In this line, it would also be interesting to 
analyze the specific characteristics of each type of digital platforms (social network, web, App …) and its influence on e-service quality 
in the first place and on consumer satisfaction, attitudes toward the digital platforms, and behavioral intentions afterward. 

Future studies should re-implement the full model in areas in crisis (e.g., political changes, local epidemics, etc.) to evaluate its 
feasibility. Likewise, it could also focus on special populations (e.g., pregnant women, sick patients, elderly, etc.) who, for different 
reasons, have reduced their mobility options and could resort to the virtual service as a way of staying active. 

Despite the limitations noted and the questions that remain to be answered, this study provides information that has not yet been 
addressed about online e-fitness services: the influence of their digital service quality on future intention to use them, as well as the 
factors that mediate and/or moderate this relationship. Furthermore, knowing how these factors work in situations of home lockdown 
not only allows us to take advantage of the information in times of a pandemic but also to adapt the offer to user profiles that may 
occasionally see their ability to use traditional sports services limited, such as people deprived of their liberty, people temporarily 
displaced from their residence, workers in areas of war, people with medical or psychological disorders who must remain confined to 
their homes, etc. 
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[49] M.H. González-Serrano, M.A. Dos Santos, J. Sendra-García, F. Calabiug, Sports entrepreneurship during COVID-19: technology as an ally to maintain the 
competitiveness of small businesses, Technol. Forecast. Soc. Change 187 (2023) 122256, https://doi.org/10.1016/j.techfore.2022.122256. 

[50] N. Rizzo, COVID’s Impact on the Fitness Industry [35+ Stats and Facts], available at: https://runrepeat.com/pandemics-impact-fitness-industry (accessed on 24 
May 2021).. 

[51] L. Moustakas, A. Szumilewicz, X. Mayo, E. Thienemann, A. Grant, Foresight for the fitness sector: results from a European delphi study and its relevance in the 
time of COVID-19, Int. J. Environ. Res. Publ. Health 17 (2020) 8941, https://doi.org/10.3390/ijerph17238941. 

[52] Glofox, The Impact of COVID-19 on the Fitness Industry. A Glofox Report, available at: https://www.glofox.com/ebook-download/?book=2867 (accessed on 24 
June 2021).. 

[53] N. Rizzo, Fitness Trends 2021: New Trends in Fitness [Global Report], available at: https://runrepeat.com/fitness-trends (accessed on 24 May 2021).. 
[54] E. Loiacono, R. Watson, D. Goodhue, WebQual: an instrument for consumer evaluation of web sites, Int. J. Electron. Commer. 11 (2007) 51–87, https://doi.org/ 

10.2753/JEC1086-4415110302. 
[55] J. Cronin, M. Brady, G. Thomas, M. Hult, Assessing the effects of quality, value and customer satisfaction on consumer behavioural intentions in service 

environments, J. Retailing 76 (2000) 193–221, https://doi.org/10.1016/S0022-4359(00)00028-2. 
[56] G. Bruner, A. Kumar, Web commercials and advertising hierarchy of effects, J. Advert. Res. 40 (2000) 35–42, https://doi.org/10.2501/JAR-40-1-2-35-42. 
[57] J. Stevenson, G. Bruner, A. Kumar, Webpage background and viewer attitudes, J. Advert. Res. 40 (2000) 29–34, https://doi.org/10.2501/JAR-40-1-2-29-34. 
[58] V. Zeithaml, L. Berry, A. Parasuraman, The behavioural consequences of service quality, J. Mark. 60 (1996) 31–46, https://doi.org/10.2307/1251929. 
[59] R.K. Hambleton, Guidelines for adapting educational and psychological tests: a progress report, Eur. J. Psychol. Assess. 10 (1994) 229–244. 
[60] G. Dash, J. Paul, CB-SEM vs PLS-SEM methods for research in social sciences and technology forecasting, Technol. Forecast. Soc. Change 173 (2021) 121092, 

https://doi.org/10.1016/j.techfore.2021.121092. 
[61] P. Bentler, EQS 6 Structural Equations Program Manual, Multivariate Software, Los Ángeles, 2002. 
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[72] J. García-Fernández, P. Gálvez-Ruiz, J. Fernández-Gavira, L. Vélez-Colón, B. Pitts, A. Bernal-García, The effects of service convenience and perceived quality on 

perceived value, satisfaction and loyalty in low-cost fitness centers, Sport Manag. Rev. 21 (2018) 250–262, https://doi.org/10.1016/j.smr.2017.07.003. 
[73] N. Glaveli, D. Papadimitriou, T. Karagiorgos, K. Alexandris, Exploring the role of fitness instructors’ interaction quality skills in building customer trust in the 

service provider and customer satisfaction, Eur. Sport Manag. Q. 23 (2023) 767–788, https://doi.org/10.1080/16184742.2021.1928256. 
[74] J. Cox, B. Dale, Service quality and e-commerce: an exploratory analysis, Manag. Serv. Qual. 11 (2001) 121–131, https://doi.org/10.1108/ 

09604520110387257. 
[75] M. Long, C. McMellon, Exploring the determinants of retail service quality on the internet, J. Serv. Market. 18 (2004) 78–90, https://doi.org/10.1108/ 

08876040410520726. 
[76] J. Hu, W. He, J. Zhang, J. Song, Examining the impacts of fitness app features on user well-being, Inf. Manag. 60 (5) (2023) 103796, https://doi.org/10.1016/j. 

im.2023.103796. 
[77] J. García-Fernández, P. Gálvez-Ruiz, M. Grimaldi-Puyana, S. Angosto, J. Fernández-Gavira, M.R. Bohórquez, The promotion of physical activity from digital 
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