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Background: We are currently undergoing a profound process of digital 
transformation that has favoured the development and use of apps in multiple 
facets of people’s daily lives. In the fitness industry, this situation has facilitated the 
control of exercise and the maintenance of healthier lifestyles. However, it is not 
known how the perceived quality and importance of fitness apps vary for users 
based on gender and age, which is the objective of this study conducted among 
users of fitness centres.

Methods: By means of a convenience sample, 321 users from different centres 
of the boutique fitness chain Sano Centre (238 females and 83 males) took 
part in the study. They answered the 16 items of the MARS scale, distributed in 
four dimensions, in terms of importance and perceived quality. The existence 
of significant differences was analysed using non-parametrical statistics such 
as the U-Mann-Whitney (gender) and the H-Kruskal-Wallis (age). In addition, 
a cluster analysis, combining hierarchical and non-hierarchical methods, was 
analysed considering as a dependent variable the level of recommendation of 
fitness apps.

Results: Considering gender, in importance-performance analysis (IPA), credibility 
was the most important attribute for females and quality of information for males. 
In the case of age, credibility was the most important attribute in all the ranges. 
The cluster analysis established two groups (high and low recommendations 
of the fitness app). In importance, the first group scored better on all factors 
except entertainment and interest. In valuation, the scores were lower than on 
importance, especially in the low recommendation group.

Conclusion: Regarding usage behaviour, credibility is the factor to which users 
attach the highest importance and rating, regardless of gender and age. The main 
demand focuses on improving the gestural design and visual appeal, which will 
facilitate a better user experience.
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1. Introduction

Today’s society is immersed in a major process of digital 
transformation, accelerated by the global pandemic caused by 
COVID-19, in which technology and its different devices are here to 
stay. The lockdown imposed by the vast majority of countries led to a 
decrease in the levels of physical activity of the population, which 
began to use fitness apps to be  able to exercise and combat 
psychological problems such as anxiety or depression (1). Analysing 
the current impact of technology on society, we are social (2) estimates 
that 67.1% of the world’s population has a mobile phone, 96.2% of 
which are smartphones. Furthermore, it also specifies that 92.1% of 
the population accesses the internet via a mobile device.

Digitalisation allows consumers a greater accessibility and 
increased interaction and control of products and services regardless 
of the access device (i.e., mobile, tablet, television, or computer). In 
addition, it enables the sharing of customer interests and needs, 
optimising resources in a more economical, efficient, and sustainable 
way, typically through Apps (3). In fact, Apps allow users to perform 
a multitude of functions and tasks related to organization, 
management, communication, and entertainment (4). Thus, according 
to App Annie (5), 230 billion Apps were downloaded in 2021, 
representing a revenue of 170 billion dollars. Specifically in the fitness 
industry, Sensor Tower (6) states that fitness and health-related app 
downloads in Europe in 2021 reached a total of 290 million 
downloads. Recent reports highlight that among health and fitness 
apps, those related to physical activity and fitness are among the top 
ten apps in terms of downloads and spending in recent years (6, 7). 
However, a recent review found that there is a huge gap in the market 
between the existing offer and the needs of fitness app users, with 
much potential for improvement (8).

The main function of these Apps is to send and receive data 
through the Internet of Things or other users (9). Moreover, 
considering existing theories of technology use behaviour, they 
provide information to analyse human behaviour by adapting the 
services offered to the needs of their users (10). In fact, recently 
Caparrós et al. (11) affirmed the importance of technology in a greater 
efficiency and degree of compliance with physical activity programmes 
if Apps were used.

Therefore, technological advances have made it possible to 
facilitate the formation and maintenance of healthier lifestyles 
through a greater control of physical exercise via an App. Likewise, 
the fitness industry has become a global business that is progressively 
expanding at all levels in which managers and fitness centres must 
renew themselves through a continuous digital transformation. 
Thus, the popularity of fitness Apps among users is so great that 
predictions estimate that they will reach revenues of around 13 
billion dollars in 2025, i.e., an increase of 134% compared to 2020 
(12). Moreover, in parallel to this technological development, the 
scientific literature linked to fitness Apps has been evolving, 
considering aspects such as behavioural theories, technological 
characteristics, human behaviour concerning health, and the social 
influence surrounding users who employ this type of Apps. However, 
it has not been studied which are the functions and characteristics 
that users of this technology value and give importance to. In fact, 
the perceptions according to gender and age, and therefore the 
specifications in line with different population niches, are so far 
unknown. In this sense, the aim of this study is to find out the 

perception and importance of fitness Apps according to gender and 
age in users of fitness centres.

1.1. The perceived quality in fitness apps

The perceived quality of an App is complex to establish as it can 
be a subjective aspect and linked to a personal opinion when users 
evaluate it. Montazami et al. (13) state that to measure the perceived 
quality of Apps it is necessary to take into account general and specific 
aspects shared by Apps in the same field (for example, all those 
focused on fitness and health).

The concept of “perceived quality” associated with technologies 
does not have a definition that clearly contemplates objectivity as it is 
a personal opinion that depends on various factors (14). Considering 
various definitions of this concept, within the technological field in 
general it can be understood as the evaluation of the content, strategies 
and technical and functional characteristics offered by digital tools 
and devices to users (15, 16). In the context of Apps (app store), 
perceived quality “refers to the app’s user interface design and the 
performance and stability of the software program” (17), p. 1052. 
Similarly, the perceived quality of Apps can be  understood as an 
overall assessment of the different criteria proposed by the users 
themselves and the performance of the App with respect to these 
established criteria (18). The importance of the perceived quality of 
the Apps lies in the fact that if it is perceived positively, users will show 
a greater intention to download it and to use it in the future (19). In 
turn, and in the case of fitness Apps, this perception of the App could 
be  linked to factors such as the schedules of sports activities, the 
supervision by the virtual trainer, the content of the sessions, or an 
approach to fun and entertaining workouts (20).

Regarding the instruments used to measure the perceived quality 
of Apps, the proposal by Stoyanov et  al. (21), who developed the 
Mobile app Rating Scale (MARS), an instrument that assesses the 
perceived quality of health Apps, stands out. This tool makes it 
possible to evaluate health Apps in a reliable and multidimensional 
way (a characteristic that it shares with the concept of perceived 
quality), moving away from the scoring system based on the stars of 
user reviews. While this tool has been used in different contexts, 
recently Roberts et al. (22) used it to evaluate health Apps and found 
it useful in guiding health professionals in their exploration of apps 
for clinical use. Among their results, they found that aspects such as 
training for use, time or skill of use could become facilitators for the 
perceived quality.

In turn, this tool has also been used in fitness Apps, such as the 
study by Park et al. (23), where they found that relevant elements 
related to the functionality of fitness Apps were self-efficacy, 
innovativeness, outcome expectancy and engagement. Also, Paganini 
et al. (24) concluded that the perceived quality of fitness Apps depends 
on the importance of objective quality, such as engagement, 
functionality, aesthetics and information quality, and the subjective 
quality of the user. However, it has to be  taken into account that 
according to the World Health Organisation (25), health Apps, 
including fitness Apps, should be accessible to everyone and therefore 
those of any gender, age or culture. As a result, the analysis of the 
perceived quality of the Apps could shed light on their accessibility 
(26). In addition to perceived quality, other variables have been shown 
to be influential for users to utilise them. In fact, Damberg (27) found 
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multiple factors that could influence fitness app usage intention such 
as health consciousness, habit, perceived enjoyment, performance 
expectancy, and price value.

1.2. The perceived quality of fitness apps by 
gender and age

It is also important to note that within the marketing and scientific 
literature, the different variables have always been analysed according 
to different socio-demographic factors, especially gender and age. On 
the one hand, gender has always been used to target the population 
due to the differences in opinion and perception that often exist 
between males and females (28, 29). On the other hand, the age factor 
has become a determining factor in recent years due to the digital 
divide, which is manifested in the lower use of technology in middle-
aged and older adult audiences (30). Finally, the Unified Theory of 
Acceptance and Use of Technology 2 (UTAUT2) model suggests that 
both gender and age are two contextual factors that influence 
technology adoption and use (31).

In the sport context, gender and age are key factors for the use of 
fitness Apps, mainly because of the importance of people’s 
characteristics (32), in addition to other factors, such as facilitating 
conditions or habit. The literature reviewed on perceived quality 
shows that gender is a factor affecting consumer behaviour. Several 
studies found that males are more likely to use fitness apps than 
females (33, 34). With the growth of Apps and social media in recent 
years, gender has become an influential variable in global marketing 
strategies (35). Although there is a lack of research on the subject, it is 
known that users with greater knowledge about a field or sector are 
more aware of its perceived quality (36). In addition, these authors 
found that males perceived their favourite brand as having a better 
perceived quality compared to females. However, females were more 
interested in perceived quality as a concept, seeking more information 
to evaluate it.

Oyibo et al. (37) found differences between males and females in 
App responsiveness, where females were less responsive to rewards 
and cooperation compared to males. Another difference found was 
that males were more likely to be motivated by competitive physical 
activities compared to females (38). Therefore, depending on the 
target audience of the fitness App, those factors that have more 
persuasive power than others should be taken into account, such as 
cooperation, which will be a factor that mainly motivates females, 
while for males’ competition will be more motivating. However, Baer 
et al. (30) recently claimed that the existence of gender differences 
might depend on the App itself and therefore would not be a general 
difference for all people. In terms of information and system quality, 
Park et  al. (39) found gender differences where females are more 
concerned about safety and the potential risk while using technologies.

In another study Junker et al. (40) assessed the intention to use 
health promotion apps at work, finding gender differences, with 
females having a higher normative belief in the apps than males. On 
the other hand, females were welcomed gamification features more in 
fitness apps than males (8). Yet, considering the COVID-19 pandemic 
period, both females and males showed similar factors in fitness app 
usage during the lockdown (41). However, these authors indicated 
that females had more influential moderating factors than males with 
respect to affiliation, security and privacy risks. For these reasons, the 

gender gap in the adoption of new technologies via smartphones is 
decreasing, although both genders have different motives in the 
process of adopting the technology (42). In fact, there are also studies 
that reported no gender differences in technology adoption (27, 30, 
43, 44).

Regarding age, Yu et al. (45) stated that the perceived quality is 
linked to age and that it allows intervening in attracting, maintaining 
and increasing the number of customers. This is justified on the 
grounds that the older the users, the more experienced, knowledgeable, 
better planned and treated they are as customers. Therefore, this 
transforms them into more demanding and critical people in their 
sports consumption, determining a value of the perceived quality 
which is different from that of younger users (46). In particular, 
middle-aged and older adults have a lower acceptance of fitness apps 
than younger users (30). This is because middle-aged and older people 
are less interested in using apps as they perceive them as not very 
useful (47).

In fact, it should be kept in mind that most fitness Apps are geared 
towards young adults (48). Thus, Oyibo et  al. (37) found that, 
following the use of Apps, younger people (less than 24 years old) were 
more receptive to competitiveness, comparison and social learning in 
contrast to older people (24 years old or more). Similarly, Shih and 
Jheng (49) stated that age influenced the reception of persuasive 
strategies used in fitness Apps, and therefore their perceptions vary 
across age groups. For example, rewards as a strategy to continue using 
the App were more persuasive for young adults (under 40 years) than 
for older adults (40 years or more). Also, young users are more 
receptive to gamification features in fitness apps than older adults (8), 
while young people under the age of 25 have a higher perceived 
usefulness concerning fitness app usage intention than users over the 
age of 30 (50).

However, self-monitoring and cooperation in fitness Apps were 
more persuasive factors for older adults. Another interesting finding 
was social comparison, which was more motivating for younger 
people but had the opposite effect on older people (51). Thus, it could 
be said that age is a factor in the intention to use technologies and 
therefore in the perceived quality of fitness Apps (52). So, an effort 
should be made to guide studies that analyse the needs and perceptions 
of fitness Apps according to age (30). However, other studies such as 
that of Chiu et al. (44) did not find age to be a determining factor in 
the intention to remain using the fitness app.

Therefore, although gender and age have been found to influence 
the perceived quality of technology and especially Apps, the long-term 
appropriation of these devices is subject to many conditions, such as 
the acceptance of the App standards or the ability to do sport. 
However, it should be noted that people who consistently use fitness 
Apps have a more active lifestyle and therefore maintain the use of 
Apps (53). In other words, regular users of fitness Apps are generally 
already physically active and are long-lasting users (54). In contrast, 
for other users, the success of these Apps is the change of behaviour 
to a healthier or more physically active habit. For example, if 
abandonment of the App occurs, this could lead to disengagement 
from the adopted behaviour (55). Thus, determining the perceived 
quality of the App’s features could influence further use by both 
current and potential future consumers.

In summary, some of the other factors that have been found to 
be determinants beyond gender and age indicate that fitness app users 
with a higher level of income or social status are more likely to use 
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fitness apps (27, 33, 34), while people who are overweight or obese 
have a better consideration of the app’s gamification function (8). The 
size of the social network also influences how users rate themselves 
and the app (56). In relation to health, Kim and Han (43) found that 
health status is not a differential factor for physical activity through 
health apps.

1.3. The importance-performance analysis

The importance-performance analysis (IPA) is an underutilised 
method in the literature on technology and perceived quality (57, 58). 
The IPA developed by Martilla and James (59) is a method or 
technique for measuring consumer perception by analysing the reality 
sensed by consumers compared to their expectations. This method 
uses two dimensions (importance and valuation) to provide 
information on those aspects that require improvement and which 
have a direct effect on user satisfaction, or on their use in the case of 
Apps (58). According to Rial et al. (60), the IPA method is an approach 
for measuring user perception that allows a simple and functional 
identification of strengths and weaknesses, or areas for improvement. 
In addition, it also provides an insight into areas where resources are 
over-invested, elements where resources should be maintained, or 
those that are of no relevance to the user (61).

The IPA diagram consists of four quadrants, in which the different 
dimensions that comprise it are established, where the vertical axis 
represents the values of importance and the horizontal axis the values 
of valuation (62). The quadrants identified in the IPA are: quadrant 
I determines those elements with a relatively high level of importance 
but whose performance is low. Here the elements need to improve 
their performance. Quadrant II determines those elements with a 
relatively high level of importance and a relatively high level of 
performance. The items in this quadrant are considered as a factor 
supporting user satisfaction and should be maintained. Quadrant III 
determines the items with a relatively low level of importance and a 
relatively low level of performance. Items that fall into this quadrant 
have a low priority. Quadrant IV determines items with a relatively 
low level of importance and relatively high performance. Elements in 
this quadrant may indicate a possible excess of resources.

This analysis technique has been used in marketing strategies to 
analyse and compare those aspects that are of high importance in the 
services provided to consumers in fitness centres (63, 64). In this way, 
it allows a very intuitive visual assessment of fitness centre 
management and corresponding advice for a better allocation of 
organizational resources. However, it is not known which aspects are 
the most important and highly valued by fitness app consumers, even 
though we are aware of the increased use of these digital tools (65). 
Thus, trainers, managers and developers could know more precisely 
the needs of their consumers in order to improve, maintain and 
encourage the use of fitness Apps.

A recent study found that males had perceived enjoyment as a 
predictor and the most prominent exogenous variable was system 
quality (58). For females, perceived enjoyment was the most 
predictive factor and the most influential exogenous variable. 
Regarding the IPA analysis, Won et  al. (58) found that the 
relationships of the quality dimensions (information and quality) and 
the determinants of the technology acceptance model (perceived 
usefulness, perceived ease of use and perceived enjoyment) varied 

between males and females in predicting users’ intention to use 
fitness apps.

Finally, Grundy et al. (17) concluded the need to use innovative 
methods that evaluate the content and functions of fitness Apps and 
which are currently successful for the consumers who use them. 
Therefore, the use of this technique in fitness Apps could help, on the 
one hand, to establish better digital tools, and, on the other hand, to 
encourage their use and therefore the promotion of healthy habits. 
Consequently, gender and age have been found to be  two key 
determinants of perceived fitness app quality and intention to use. The 
UTAUT2 is a theoretical model being increasingly more used by 
expert authors in the field when assessing the adoption and use of 
technologies, specifically fitness apps. Venkatesh et al. (31) highlighted 
that the main determinants of attitude and intention to use 
technologies in addition to gender and age were user experience and 
willingness. Hence, further contributions to the literature related to 
IPA analysis and perceived quality of fitness app according to these 
determinants are needed.

2. Methodology

2.1. Data collection

Using a convenience sampling technique, the sample included a 
total of 321 participants, specifically 238 females and 83 males. With 
regard to the age, similar percentages of participation were obtained 
in both genders in all the age ranges used, concentrating the largest 
volume of participants between 31 and 40 years, as well as between 41 
to 50 years (Table 1).

2.2. Survey instrument

The questionnaire used for this research was the MARS scale (21), 
a tool adapted and validated in Spain by Martín-Payo et  al. (66), 
showing adequate psychometric properties to assess the perceived 
quality of health Apps from the user perspective. The scale is 
composed of 16 items distributed in four dimensions to evaluate in 
this study the perceived quality and importance of the elements of the 
Fitbe® App: commitment (five items), functionality (four items), 
aesthetics (three items) and information (four items) (Table 2). The 
response format for all the items was a 5-point Likert scale. To evaluate 
the importance, the Likert scale ranged from not at all important (1) 
to really important (5), and in the case of perceived quality, responses 

TABLE 1 Age range of the participants.

Women Men Total

n % N % n %

Age (years)

From 17 to 30 46 19.33 9 10.84 55 16.98

From 31 to 40 78 33.19 32 39.76 113 35.49

From 41 to 50 78 33.19 30 36.14 108 33.64

From 51 to 65 34 14.29 11 13.25 45 13.89

Total 236 73.46 82 25.62 321 100
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ranged from totally disagree (1) to completely agree (5). In the first 
place, we  asked about the importance that each item had for the 
participants, and then, in the same order as the previous ones, about 
the perceived quality that they gave to each item.

2.3. Procedure

The data were collected during 1 month, after obtaining the 
approval of the chain of personal training centres “Sano Centre” 
(currently it has 60 fitness centres in Spain), to send the proposal to 
participate in the study to the customers. The choice of the Sano 
Centre chain was motivated by the fact that it is one of the fitness 
centre chains with the largest number of sports facilities in Spain, and 
with the greatest personalisation of the sports service. In turn, this 
chain was chosen because its services include the use of Fitbe, which 
is the fitness App that was analysed. Fitbe is a software as a service 
linked to a fitness App whose main features are the booking of a sports 
activities agenda, the administrative management of users, the 
monitoring and control of sport training, the nutritional control, and 
the management of gamification actions. For data collection, a Google 
Form was built with all the items, and Sano Centre was in charge of 
sending it to its customers. Prior to completing the questionnaire, 
informed consent was obtained from the participants after initially 
reading the description of the study, and the confidentiality and 
anonymity of their responses were guaranteed. After consent was 
accepted and the objectives of the study were explained, the 
participants agreed to answer the questionnaire. The questionnaire 
took about 7–8 min to complete.

2.4. Data analysis

The IPA analysis was used to identify the values of the importance 
and the perceived quality of the different items in terms of the general 
mean, the discrepancy, and the segmented values according to the age 
range and gender. In the case of the discrepancy (difference between 
two figures that should be the same, but are obtained from different 
information sources), this was calculated using the difference in the 
score between importance and perceived quality. The representation 
was carried out through a scatter plot of points in a biaxial 
representation (y axis: importance; x axis: perceived quality), where 
each item measured in the quadrant was positioned, determining the 
importance-performance of each of them according to the 
IPA analysis.

The normality of the data was tested by univariate skewness and 
kurtosis, without values smaller than the criteria 3 and 7, respectively 
(67). The results showed the no parametric data of the variables. 
A comparative analysis was performed to observe possible significant 
differences for both gender (U-Mann–Whitney test) and age variables 
(Kruskal–Wallis test). The significance level was set at a value of 
p < 0.05.

Finally, a cluster analysis was carried out to identify possible 
groups of fitness App users with similar opinions about the perceived 
quality and the IPA analysis of a fitness App, taking as a dependent 
variable, the item ‘Recommendation of the fitness App to others’ (66). 
To obtain the cluster solutions, two methods were combined, 
hierarchical and non-hierarchical, with the aim of optimising the 
results. The cluster analyses were carried out using the guidelines 
proposed by Romesburg (68). The hierarchical cluster was analysed 
employing Ward’s Method, and for the similarity measures the 
Euclidean distance squared was used. Then, a non-hierarchical cluster 
was performed through the K-means method, taking as a reference the 
centroids of the cluster solutions of the hierarchical method for each 
period. All the data were analysed with IBM SPSS version 22.0.

3. Results

3.1. Discrepancy analysis

As a first step, a discrepancy analysis was carried out using a 
global sample, as well as according to gender and age ranges (Table 3). 
Considering the global sample, the greatest discrepancies were 
observed in the functionality and information dimensions (2 items 
each dimension), specifically, ease of use (−0.48), and navigation 
(−0.47) of the functionality dimension, and quality of information 
(−0.44), and visual information (−0.40) of the information dimension. 
The most positive discrepancies were for 4 of the 5 items in the 
commitment dimension: entertainment (0.94), personalisation (0.21), 
interest (0.17), and interaction (0.10).

3.2. Importance-performance analysis by 
gender

Next, an IPA analysis was carried out, thus verifying both the 
importance and performance of the different items of the 
questionnaire (Figure  1). To do this, the mean score was used, 

TABLE 2 Dimensions and items of the uMARS scale.

Item Dimension and item

Commitment

1 Entertainment

2 Interest

3 Personalization/Customization

4 Interaction

5 Targed audience

Functionality

1 Performance

2 Ease of use

3 Navigation

4 Gesture design/Gestural design

Aesthetic

1 Provision/Disposal

2 Graphics

3 Eye appeal/Visual appeal

Information

1 Quality of information

2 Quantity of information/Amount of information

3 Visual information

4 Credibility
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obtaining with the global sample the lowest importance and 
performance in item entertainment (2.19 and 3.13, respectively), with 
the highest mean score corresponding to item credibility for both 
importance and performance (4.71 and 4.38, respectively). When 
performing the analysis segmented by gender, for both females and 
males, entertainment was the attribute with the least importance and 
performance. As for the attribute that showed the greatest importance, 
for females this was credibility, while for males it was quality of 
information, although with a slightly higher value than credibility; 
regarding the performance, credibility was the highest attribute in 
both genders (Table 4).

After the global analysis, the results for the different factors based 
on gender were verified, although it is important to consider the 
difference in samples. Significant differences were found in 
functionality and aesthetics, both for importance and performance, 
while commitment and information were only so in performance  
(p < 0.05). Considering the items, for the importance scale significant 
differences were obtained in the target audience and credibility items, 
while in the performance scale the differences were located in the 
items interaction, performance, gesture design/gestural design, 
provision/disposal, eye appeal/visual appeal, quantity of information/
amount of information, and visual information. In addition, in both 
scales (importance and performance) there were significant differences 
in the items navigation and graphics.

Later, the means were employed for positioning the different 
attributes in the scatter plot. Figures  2, 3 show the IPA matrix 
according to gender. In the case of low-priority attributes, 
entertainment, personalisation/customisation, interest and interaction 

were obtained for both genders, although graphics were also found for 
males. The attributes of high importance and low satisfaction were eye 
appeal/visual appeal and gesture design/gestural design in both 
genders, in addition to provision/disposal in the case of males.

3.3. Importance-performance analysis by 
age

The last step was to check the IPA analysis and the data matrix 
based on the different age ranges used. The entertainment attribute is 
the one that shows the lowest score both in importance and 
performance for all ranges, except for the range of 51–65 years 
(personalisation/customisation). The highest score obtained is focused 
in all the cases on the credibility attribute (See Table 5).

Analysing the possible differences between age groups, it was 
observed that there were statistically significant differences only in the 
performance scale (p < 0.05). Specifically, statistically significant 
differences were found in the interaction item between the 17–30 and 
31–40 age groups. Also, statistically significant differences were found 
in the entertainment, and navigation items between the 17–30 and 
51–65 age groups. On the other hand, the 31–40 age group had 
statistically significant differences to the 51–65 age group concerning 
the commitment factor and the entertainment, interest and eye 
appeal/visual appeal items (p < 0.05).

When analysing the scatter plot, in the attributes that show low 
priority we  find entertainment, interest, and personalisation/
customisation in the four age ranges. The interaction attribute was also 

TABLE 3 Discrepancy analysis.

Items General Female Male 17–30 years 31–40 years 41–50 years 51–65 years

Commitment

Entertainment 0.94 1.05 0.70 0.56 0.77 1.16 1.29

Interest 0.17 0.29 −0.11 0.13 −0.10 0.41 0.31

Personalization/Customization 0.21 0.29 0.07 0.40 0.00 0.25 0.40

Interaction 0.10 0.17 −0.08 0.20 −0.05 0.18 0.16

Targed audience 0.05 0.01 0.24 −0.16 0.03 0.10 0.27

Functionality

Performance −0.15 −0.13 −0.18 −0.45 −0.23 0.06 −0.09

Ease of use −0.48 −0.44 −0.51 −0.64 −0.57 −0.30 −0.47

Navigation −0.47 −0.44 −0.47 −0.58 −0.68 −0.31 −0.18

Gesture design/Gestural design −0.32 −0.28 −0.35 −0.55 −0.31 −0.26 −0.24

Aesthetic

Provision/Disposal −0.10 0.03 −0.37 −0.11 −0.03 −0.22 0.04

Graphics 0.01 0.00 0.16 0.00 0.03 −0.10 0.22

Eye appeal/Visual appeal −0.30 −0.19 −0.48 −0.24 −0.45 −0.28 0.00

Information

Quality of information −0.44 −0.41 −0.47 −0.35 −0.45 −0.44 −0.49

Quantity of information/

Amount of information

−0.24 −0.20 −0.29 −0.07 −0.24 −0.35 −0.18

Visual information −0.40 −0.34 −0.47 −0.42 −0.53 −0.28 −0.33

Credibility −0.33 −0.35 −0.27 −0.25 −0.37 −0.30 −0.36
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placed in this quadrant for the age range of 31–40 and over, and so was 
the graphics attribute in the age ranges of 17–30 and 41–50. The lowest 
age range 17–30 also placed eye appeal/visual appeal as a low priority. 
Finally, regarding attributes of high importance and low satisfaction, 
and therefore those on which attention must be  focused, gesture 
design/gestural design appeared in all the age ranges, eye appeal/visual 
emerged in the age ranges of 31–40 and 41–50 years, and navigation 
in the youngest age range (17–30) (Figures 4–7).

3.4. Cluster analysis

The cluster analysis was determined according to the variable of 
recommending the fitness App to other people. Cluster 1, labelled 
“High Recommendation,” made up  71.3% of the sample, 77.9% 
females, 35.9% between 31–40 years, and represented the fitness App 
users who had a high intention of recommending the App to other 
people who could benefit from it (M = 4.40). Cluster 2 was designated 
“Low Recommendation” because the score of recommendation to 
other people shown by fitness App users was low (M = 2.61). This 
represented 28.7% of the sample. 62.3% were females, and 40.9% 
between 41–50 years old.

Table 6 shows the descriptions of the variables of perceived quality 
of the fitness App considering the IPA analysis according to the two 
cluster groups obtained. The results show two clear differences in 
accordance with the importance and the rating given by both groups. 
While the “High recommendation” group generally scores higher  
on all the factors and items in importance than the “Low 
recommendation” group, this is not the case for the items 
entertainment and interest. For both groups the most important item 

was credibility, followed by quality of information. Statistically 
significant differences were observed for the items performance, 
graphics and credibility (p < 0.05).

On the other hand, the results of the perceived quality rating of 
the fitness App performance showed clearly lower scores than the 
importance, especially in the “low recommendation” group. In the 
“High recommendation” group the scores did not vary much from the 
importance rating. There were statistically significant differences in all 
the items according to recommendation in performance, while in 
importance these were only so in the items related to performance, 
graphics and credibility (p < 0.05).

4. Discussion

The aim of this study was to find out how sports users behave in 
terms of the importance and value they attach to the perceived quality 
of fitness Apps according to the consumer’s gender and age. To date, 
no studies have been found in the scientific literature that have 
analysed fitness Apps from the perspective of this method of analysis 
are in line with these two decision-making variables (65).

Aicher et  al. (69) state that the IPA method has been used 
sparingly in sports research, where most studies that have evaluated 
perceived quality in the sports context have only focused on the 
evaluation of performance. Therefore, this work becomes one of the 
first studies to offer valuable information for fitness App developers 
and sport managers as they can learn what aspects consumers value 
best in a fitness App in order to increase its use, and possibly the users’ 
frequency of physical activity (11). A recent study found that 
according to importance, the most relevant factors for predicting 

FIGURE 1

IPA Matrix general.
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fitness app intention to use were perceived enjoyment, followed  
by perceived system quality and perceived usefulness (58). For 
performance, the most relevant factors were also perceived enjoyment 
and perceived quality of system, while the third factor in this case was 
perceived ease of use.

Following the guidelines of Ferreira-Barbosa et  al. (10) and 
Gómez-Ruiz et al. (70), this study has identified the aspects that 
fitness App users consider most important, as well as those that are 
most highly rated. In this way, developers could adapt the features 
and content of the fitness App according to the needs of the target 
user. Wang et al. (8) found that when comparing the current fitness 
app market offerings and the preferences of fitness app users, there 
is a mismatch in user perceptions. This implies that there is 
currently much room for improvement within the app market when 
it comes to developing specific apps that match user preferences 
and needs.

The results obtained in the total sample highlighted that users 
consider the credibility of the information they receive from the 
fitness App to be more important. In this line, Valcarce and Díez (20) 
obtained, to a certain extent, similar results in their study on adherence 
to sports services through fitness Apps, finding that the aspects most 
valued by users when using a fitness App occur when it collects 
accurate, meaningful and useful data. Fitness app developers should 
focus on the usability and quality of apps by creating online training 
courses on the use of technologies and apps (41).

Therefore, considering existing behavioural theories, the different 
studies determine that the usefulness of the App is the main factor 
when considering its use (10, 71–75). In other words, sports users seek 
continuous improvement of their fitness through challenges or goals 
that are set by the data they receive through the fitness App. For 
example, Oyibo and Vassileva (76) found that perceived usefulness 
and perceived aesthetics were highly correlated with users’ 
receptiveness to the persuasive features of a fitness App, which can 
be reaffirmed by considering that the aspect that scored lowest in the 
results of this study in both importance and rating was training. In 
other words, users are not looking for a fitness App to be fun and 
entertaining, but for it to be useful and to show accurate information 
about different parameters of their physical activity. In line with Zhang 
and Xu’s study (77), the entertainment of fitness Apps turned out not 
to be of great importance when using them, as users were not looking 
for fun, but rather to achieve health and fitness goals. In contrast, Zhu 
et al. (41) consider the promotion of games through gamification, as 
their results highlighted the role of fun when using fitness apps.

These data can provide usage behavioural clues as to what factors 
determine the perceived quality of fitness Apps to a greater or lesser 
degree by users. It is also important to keep in mind that both 
credibility and entertainment are subjective and difficult to measure 
(14). These factors can be  key to consolidating the basis of what 
predisposes to the use of a fitness App and generates a higher 
perceived quality in its sports users (78). Considering gender, females 

TABLE 4 Importance and performance scores by gender.

Items Total Women Men U-Mann–Whitney

Imp. Perf. Imp. Perf. Imp. Perf. Imp. Perf

Commitment 3.33 3.62 3.32 3.68 3.32 3.48 9737.5 8018.5**

Entertainment 2.19 3.13 2.15 3.20 2.27 2.06 9293.5 8856.5

Interest 3.42 3.59 3.37 3.66 3.53 3.42 9131.5 8642.5

Personalization/Customization 3.28 3.48 3.25 3.54 3.29 3.36 9741.0 8918.0

Interaction 3.83 3.83 3.73 3.90 3.72 3.64 9831.5 8518.5*

Target

audience 4.04 4.09 4.12 4.13 3.77 4.01 8378.5* 8777.5

Functionality 4.35 4.00 4.40 4.08 4.20 3.82 8393.5* 8046.0*

Performance 4.26 4.10 4.30 4.17 4.12 3.94 8856.0 8578.0*

Ease of use 4.58 4.10 4.63 4.19 4.41 3.90 8809.5 8595.0

Navigation 4.44 3.97 4.50 4.06 4.25 3.78 8629.5* 8347.5*

Gesture design/Gestural design 4.14 3.81 4.18 3.89 4.00 3.65 8973.5 8523.0*

Aesthetic 4.02 3.89 4.06 4.01 3.85 3.62 8299.0* 7442.5***

Provision/Disposal 4.09 3.99 4.09 4.12 4.05 3.67 9534.5 7639.0***

Graphics 3.87 3.88 3.98 3.97 3.52 3.67 7690.0** 8333.0*

Eye appeal/Visual appeal 4.10 3.80 4.12 3.93 3.99 3.51 9271.5 7798.0**

Information 4.49 4.13 4.52 4.20 4.33 3.96 8793.5 7943.0**

Quality of information 4.60 4.17 4.63 4.21 4.53 4.06 9474.5 8918.5

Quantity of information/

Amount of information

4.27 4.03 4.32 4.12 4.11 3.82 9222.0 8478.0*

Visual information 4.33 3.93 4.37 4.03 4.18 3.71 8776.5 8214.0*

Credibility 4.71 4.38 4.78 4.43 4.51 4.24 8323.0** 8763.5

Highlights in bold; Imp, importance; Perf, performance. *p < 0.05, **p < 0.01, and ***p < 0.001.
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attach greater relative importance to the quality of fitness app 
information than males (58).

Similar to the data obtained in the total sample, credibility scores 
the best and entertainment the worst when analysed by age group or, 
in the case of gender, in the female sample. However, although the 
male group rated credibility as the highest rated item, it was the 

quality of information that was the most important item for the male 
group. Females scored significantly higher on the factors of 
functionality, aesthetics and information than males. These results 
may be due to the fact that the females had been enrolled in the fitness 
centre for less time than the males, who had more experience but no 
significant differences in length of stay. These results are consistent 

FIGURE 2

IPA matrix according to gender. Women.

FIGURE 3

IPA matrix according to gender. Men.
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with Lee and Cho’s (79) study in which users placed high importance 
on the credibility and quality of information in fitness Apps. Yet, male 
users tend to have a higher perceived usefulness of fitness apps than 
females and are less concerned about the use of fitness apps (80).

Furthermore, these researchers identified that credibility 
positively predicted the intention to continue using these Apps. This 
was supported by Zhang and Xu (77), who identified that users who 
employed fitness Apps rated credibility as one of the most important 
factors for them, although no gender distinctions were made. Another 
study showed that the perceived credibility of fitness Apps depended, 
to some extent, on the aesthetics they display to their users, even 
irrespective of their gender and age (81).

In this study, the variable most closely related to aesthetics was 
the visual appeal item. This aspect is of great importance for the 
users considering the total sample, although it did not receive a good 
rating, placing visual appeal in quadrant I of the IPA, where the 
focus of the work to be done to improve the App should be placed. 
These results are also reflected in the analysis according to gender, 
as for the female group visual appeal was placed in quadrant III of 
low priority.

With regard to age, it was observed that the most valued aspect 
in all the age groups was credibility. In turn, the quality of information 
was the second most highly rated aspect in all the groups except the 
oldest age group, 51–65 years, where ease of use was the second most 
highly rated aspect. On the other hand, among the aspects with the 
lowest ratings and importance was entertainment, which became less 

important as the user’s age increased. However, performance 
increased as the age range increased. Another aspect worth 
highlighting is the item of personalisation, which had the lowest 
score. Its behaviour is observed to decrease in importance and value 
from the youngest age group to the oldest age range. Personalisation 
is the aspect with the lowest performance for the 51–65 age group, 
behind entertainment.

As we have seen, age is a relevant factor when developing fitness 
Apps (30, 52). Older users attach greater importance to the accuracy 
of the information and the ease of use of the App than to the design 
and personalisation of the fitness App or entertainment. Therefore, 
the usability of the fitness App is more influenced by the perceived 
usefulness of the user than by the look and feel of the App. These 
results may also be justified to the extent that the time spent in the 
sports centre by the 51–65 years old group was significantly longer 
than the younger age group. In terms of age, older people are less 
interested in using fitness apps, perceive them to be less useful and 
have greater privacy concerns than younger people (30).

The cluster analysis showed the existence of two well-
differentiated groups with respect to the dependent variable of 
recommending the fitness App to third parties. On the one hand, 
there is a high proportion of users with high intentions of 
recommending the fitness App as they consider that it can benefit 
these people. On the other hand, approximately three out of ten users 
consider that recommending the fitness App to others is not favoured. 
Within the literature, no studies have been identified that have 

TABLE 5 IPA analysis and the data matrix based on the different age ranges used.

Items 17–30 years 31–40 years 41–50 years 51–65 years H-KW(df)

Imp. Perf. Imp. Perf. Imp. Perf. Imp. Perf. Imp. Perf.

Commitment 3.41 3.64 3.33 3.46 3.25 3.67 3.44 3.92 1.50(3) 15.00(3)**

Entertainment 2.24 2.80 2.17 2.94 2.09 3.25 2.44 3.73 3.15(3) 15.61(3)***

Interest 3.33 3.45 3.50 3.40 3.28 3.69 3.67 3.98 3.51(3) 12.34(3)**

Personalization/Customization 3.40 3.80 3.27 3.27 3.26 3.50 3.20 3.60 0.68(3) 7.55(3)

Interaction 3.95 4.15 3.71 3.66 3.61 3.79 3.84 4.00 2.86(3) 11.54(3)**

Target audience 4.15 3.98 4.00 4.03 4.04 4.14 4.02 4.29 0.47(3) 4.51(3)

Functionality 4.40 3.84 4.37 3.92 4.30 4.10 4.40 4.16 0.272(3) 5.689(3)

Performance 4.42 3.96 4.29 4.05 4.15 4.20 4.27 4.18 4.47(3) 1.97(3)

Ease of use 4.58 3.95 4.60 4.03 4.51 4.21 4.69 4.22 1.73(3) 4.32(3)

Navigation 4.38 3.80 4.50 3.83 4.43 4.12 4.38 4.20 1.50(3) 8.19(3)*

Gesture design/Gestural design 4.20 3.65 4.08 3.77 4.12 3.86 4.27 4.02 1.61(3) 3.73(3)

Aesthetic 3.95 3.84 4.01 3.86 4.04 3.84 4.06 4.15 0.994(3) 6.499(3)

Provision/Disposal 4.04 3.93 4.03 4.00 4.18 3.96 4.07 4.11 1.74(3) 1.63(3)

Graphics 3.85 3.85 3.82 3.85 3.92 3.82 3.91 4.13 0.50(3) 5.21(3)

Eye appeal/Visual appeal 3.96 3.73 4.18 3.73 4.03 3.74 4.20 4.20 3.15(3) 8.33(3)*

Information 4.49 4.21 4.49 4.09 4.44 4.10 4.53 4.19 1.310(3) 3.614(3)

Quality of information 4.67 4.33 4.62 4.17 4.55 4.11 4.62 4.13 1.57(3) 3.99(3)

Quantity of information/

Amount of information

4.16 4.09 4.29 4.04 4.29 3.94 4.31 4.13 1.28(3) 1.87(3)

Visual information 4.38 3.96 4.35 3.82 4.22 3.94 4.47 4.13 4.21(3) 4.21(3)

Credibility 4.73 4.47 4.70 4.32 4.71 4.40 4.73 4.38 0.78(3) 1.25(3)

Highlights in bold; Imp. = importance; Perf. = performance; H-KW=H-Kruskal-Wallis. * p < 0.05; **p < 0.01; ***p < 0.001.
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conducted a cluster analysis considering the intention to recommend 
a fitness App. These results may corroborate to some extent the 
results of the IPA analysis on the satisfaction of the fitness App 
attributes placed mostly within quadrant II (65). Ultimately, a high 
perceived quality may be indicative of a high intention to recommend 
the fitness App.

In summary, agreeing with Aicher et al. (69), the results of the IPA 
analysis are useful and allow us to measure both the importance and 
the performance benefits to understand fitness app users’ attitudes 
towards fitness app attributes. Furthermore, the results show that with 
regard to the direction fitness apps are currently taking, they need to 

take into account the target audience they are aimed at. This would 
allow them to focus more on one aspect or another depending on the 
characteristics of the user, including the ability of the app itself to 
adapt to the behaviour and singularities of the person who is going to 
use it (70).

4.1. Limitations and future research

The main limitations encountered when carrying out this 
study were, firstly, the small sample size given that the fitness 

FIGURE 4

IPA analysis in the age range of 17–30.

FIGURE 5

IPA analysis in the age range of 31–40.
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centres analysed are boutique fitness centres. On the other hand, 
we  analysed the data extracted through a specific fitness App, 
without considering those that may be the most used by users and 
downloaded from Android or IOS shops. Another limitation is the 
lack of scientific literature on the subject. There are no similar 
previous studies that set out specific guidelines to follow and that 
provide data on the aspects studied to compare the results 
obtained with other similar studies. Finally, convenience sampling 
prevents the results of the study from being generalised. 
Furthermore, the sample obtained is distributed in an unbalanced 
way with respect to the higher proportion of females and a lower 

proportion of older adult participants. As for future lines of 
research, it is proposed that a study be conducted with a larger 
sample that allows for a better understanding of the fitness app 
user population. In future research, it is encouraged to continue 
applying this type of analysis to different apps in order to establish 
evidence. Stratified probability sampling should also be conducted 
to obtain similar proportions of the sample by gender or age. 
Finally, further study of fitness Apps usage behaviour in older 
adults is advocated. As indicated, most fitness Apps are targeted 
at younger adults, and few are personalised for older adults. In 
relation to the fitness App used, future studies need to 

FIGURE 7

IPA analysis in the age range of 51–65.

FIGURE 6

 IPA analysis in the age range of 41–50.
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be conducted with it to compare the data with those of the present 
study and corroborate the results and conclusions. On the other 
hand, it is necessary to carry out new studies with other apps to 
collect new data and establish the fundamentals of the usage 
behaviour of current and future older adults, as they belong to 
different technological generations.

5. Conclusion

In relation to the objective of this study, it is concluded that, 
regarding the usage behaviour of a fitness App, credibility is the most 
important and valued factor for users, regardless of their gender or 
age. The second factor was quality of information and the third ease 
of use. This is important as credibility was the highest rated and most 
important aspect in terms of gender and age. The cluster analysis 
corroborates the degree of satisfaction of the attributes, showing the 
existence of two groups according to the intention to recommend the 
fitness App, highlighting that around 70% have a high intention to 
recommend the use of the fitness App because of the benefits it can 
bring to other people. The findings show two groups in accordance 
with the perception of the fitness App. The high recommendation 
group scored higher on all factors and items in importance than the 
low recommendation group, except for the items entertainment and 
interest. For both groups the most important item was credibility, 
followed by quality of information. Also, the results showed 

significant differences for the items performance, graphics 
and credibility.

On the other hand, those responsible for the Fitbe fitness App 
should take into account the data obtained in this study to adapt to the 
needs demanded by their audience, in particular, to improve the 
gestural design and the visual appeal of the app. In conclusion, a 
fitness App that offers the user what they are looking for will allow 
them to have a high positive perceived quality and, therefore, a better 
experience during its use, which will result in greater satisfaction in 
this use. To this end, knowledge of the variables that influence fitness 
App usage behaviour will be key. Finally, the findings have shown that 
age is a factor to be  borne in mind, as older users may feel less 
identified when using a fitness App.

5.1. Practical implications

Based on the results obtained in this study, the target audience of 
a fitness App must be taken into account, from the development to the 
content of the app. On the other hand, consumers are primarily 
looking for a credible, easy-to-use fitness App with a good quality of 
information and navigation. In contrast, sports users do not mind if it 
is not entertaining or if the presentation of the information helps them 
to meet their fitness and health goals. In the case of the Fitbe fitness 
App, the IPA analysis shows that they should focus efforts on 
improving the gestural design and visual appeal of the App.

TABLE 6 Cluster analysis descriptive of IPA analysis.

Items High recommendation Low recommendation U-Mann–Whitney

Imp. Perf. Imp. Perf. Imp. Perf

Commitment 3.34 3.88 3.32 3.00 10574.0 4003.5***

Entertainment 2.17 3.42 2.24 2.41 10416.0 5938.5***

Interest 3.40 3.89 3.46 2.84 10421.5 5314.5***

Personalization/Customization 3.28 3.69 3.28 2.97 10652.5 7014.0***

Interaction 3.76 4.04 3.68 3.32 10386.5 6998.0***

Targed audience 4.07 4.34 3.96 3.48 10014.5 5390.0***

Functionality 4.40 4.24 4.23 3.40 9659.0 4687.5***

Performance 4.35 4.31 4.04 3.59 9212.0* 6675.0***

Ease of use 4.63 4.37 4.46 3.43 9894.5 5482.5***

Navigation 4.47 4.23 4.37 3.33 10193.5 5693.0***

Gesture design/Gestural design 4.17 4.05 4.06 3.23 10338.5 5872.0***

Aesthetic 4.05 4.19 3.94 3.15 9963.0 3519.5***

Provision/Disposal 4.03 4.24 4.23 3.37 9440.5 5796.5***

Graphics 3.97 4.14 3.62 3.23 8862.0** 5278.5***

Eye appeal/Visual appeal 4.15 4.17 3.97 2.87 9981.5 3560.5***

Information 4.52 4.34 4.37 3.60 9854.5 4157.5***

Quality of information 4.65 4.38 4.51 3.65 9983.0 5667.5***

Quantity of information/Amount 

of information

4.30 4.25 4.20 3.48 10595.5 5967.5***

Visual information 4.38 4.21 4.19 3.24 9754.5 4559.0***

Credibility 4.76 4.52 4.58 4.03 9551.5* 7295.5***

Highlights in bold; Imp, importance; Perf, performance. *p < 0.05, **p < 0.01, and ***p < 0.001.
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There is a niche fitness market in older adults, so it is essential to 
take into account the needs and characteristics of this population in 
order to offer a fitness App adapted to them. According to the data 
obtained in this study, older adults gave the worst score to the 
personalisation of the Fitbe fitness App. In short, developers and 
managers of fitness Apps should consider carrying out an IPA analysis 
that shows the strengths and weaknesses of their Apps. In addition, an 
IPA analysis would allow them to better understand their users and 
their needs, being able to select the content shown in the App 
according to the registered profile, which is essential for fitness app 
managers in the quest to consolidate a greater number of customers 
in their services through technology.

Data availability statement

The raw data supporting the conclusions of this article will 
be made available by the authors, without undue reservation.

Author contributions

FM and JG-F: conception of the study and collected data. 
PG-R and SA-S: statistical analysis. MV-T and AB-G: literature 
review and writing the first draft of the manuscript. FM, JG-F, 
and PG-R: review and edition of the draft of the manuscript. All 
authors contributed to the article and approved the 
submitted version.

Funding

This research was funded by the Junta de Andalucía, Regional 
Ministry of Economic Transformation, Industry, Knowledge and 
Universities (grant number AT 21_00031).

Acknowledgments

The authors would like to thank the Spanish personal training 
centre chain Sano Centre and the University of Seville spin-off Fitbe 
for their collaboration in the study.

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors 
and do not necessarily represent those of their affiliated organizations, 
or those of the publisher, the editors and the reviewers. Any product 
that may be evaluated in this article, or claim that may be made by its 
manufacturer, is not guaranteed or endorsed by the publisher.

References
 1. Guo Y, Ma X, Chen D, Zhang H. Factors influencing use of fitness apps by adults 

under influence of COVID-19. Int J Environ Res Public Health. (2022) 19:15460. doi: 
10.3390/ijerph192315460

 2. We are Social. (2022). Digital 2022. Global Overview Report. (2022). Available at: 
https://wearesocial.com/uk/blog/2022/01/digital-2022/ (Accessed February 18, 2022).

 3. Bellman S, Potter RF, Treleaven-Hassard S, Robinson JA, Varan D. The effectiveness 
of branded mobile phone apps. J Interact Mark. (2011) 25:191–200. doi: 10.1016/j.
intmar.2011.06

 4. Joo E, Kononova A, Kanthawala S, Peng W, Cotten S. Smartphone users’ persuasion 
knowledge in the context of consumer mHealth apps: qualitative study. JMIR Mhealth 
Uhealth. (2021) 9:e16518. doi: 10.2196/16518

 5. Annie App. The state of mobile 2022. (2022). Available at: https://www.data.ai/en/
go/state-of-mobile-2022 (Accessed February 18, 2022)

 6. Tower Sensor. The state of health and fitness 2022. (2022). Available at: https://
go.sensortower.com/state-of-health-and-fitness-europe-2022 (Accessed February 18, 
2022)

 7. Data.AI. State of Mobile 2023. (2023). Available at: https://www.data.ai/en/go/state-
of-mobile-2023/ (Accessed July, 04, 2023)

 8. Wang Y, Collins WB. Systematic evaluation of mobile fitness apps: apps as the tutor, 
recorder, game companion, and cheerleader. Telem Inf. (2021) 59:101552. doi: 10.1016/j.
tele.2020.101552

 9. Corno F, De Russis L, Monge RA. How do end-users program the internet of 
things? Behav Inf Technol. (2022) 41:1865–87. doi: 10.1080/0144929X.2022.2071169

 10. Ferreira JJ, Fernandes CI, Rammal HG, Veiga PM. Wearable technology and 
consumer interaction: a systematic review and research agenda. Comput Hum Behav. 
(2021) 118:106710. doi: 10.1016/j.chb.2021.106710

 11. Caparrós T, Fernández M, Moizé V, Sánchez JA, Carrión C, Aurin E. Effectiveness 
and adherence to physical activity and physical exercise mHealth interventions: a 
systematic review. Apunts Educación Física y Deportes. (2023) 151:1–16. doi: 10.5672/
apunts.2014-0983.es.(2023/1).151.01

 12. Huang G, Sun M, Jiang LC. Core social network size is associated with physical 
activity participation for fitness app users: the role of social comparison and social 
support. Comput Hum Behav. (2022) 129:107169. doi: 10.1016/j.chb.2021.107169

 13. Montazami A, Pearson HA, Dubé AK, Kacmaz G, Wen R, Alam SS. Why this app? 
How parents choose good educational apps from app stores. Brit J Educ Technol. (2022) 
53:1766–92. doi: 10.1111/bjet.13213

 14. Semerádová T, Weinlich P. Looking for the definition of website quality. Website 
Qual Shopping Behav. (2020) 3:5–27. doi: 10.1007/978-3-030-44440-2_2

 15. Kang S. Factors influencing intention of mobile application use. Int J Mob 
Commun. (2014) 12:360–79. doi: 10.1504/IJMC.2014.063653

 16. Morales-Vargas A, Pedraza-Jiménez R, Codina L. Website quality: An analysis of 
scientific production. El Profesional De La Información. (2020). doi: 10.3145/epi.2020.
sep.08

 17. Grundy QH, Wang Z, Bero LA. Challenges in assessing mobile health app quality: 
a systematic review of prevalent and innovative methods. Am J Prev Med. (2016) 
51:1051–9. doi: 10.1016/j.amepre.2016.07.009

 18. Kanthawala S, Joo E, Kononova A, Peng W, Cotten S. Folk theorizing the quality 
and credibility of health apps. Mob Media Commun. (2019) 7:175–94. doi: 
10.1177/2050157918796859

 19. Yang J, Kanthawala S, Joo E, Kononova A. Can brand sponsorship increase 
download intention for mHealth apps? The role of issue relevance, brand involvement, 
and perceived app quality. J Promot Manag. (2021) 28:869–92. doi: 
10.1080/10496491.2021.2015513

 20. Valcarce M, Díez C. Influencia de una app en la adherencia a la práctica deportiva: 
protocolo de estudio [Influence of an app on adherence to sports practice: a study 
protocol]. E-Motion: Rev Educ Motric Invest. (2018) 11:16–34. doi: 10.33776/remo.
v0i11.3416

 21. Stoyanov S, Hides L, Kavanagh D, Zelenko O, Tjondronegoro D, Mani M. Mobile 
app rating scale: a new tool for assessing the quality of health Mobile apps. JMIR Mhealth 
Uhealth. (2015) 3:e27. doi: 10.2196/mhealth.3422

 22. Roberts AE, Davenport TA, Wong T, Moon HW, Hickie IB, LaMonica HM. 
Evaluating the quality and safety of health-related apps and e-tools: adapting the Mobile 
app rating scale and developing a quality assurance protocol. Internet Interv. (2021) 
24:100379. doi: 10.1016/j.invent.2021.100379

 23. Park M, Yoo H, Kim J, Lee J. Why do young people use fitness apps? Cognitive 
characteristics and app quality. Electron Commer Res. (2018) 18:755–61. doi: 10.1007/
s10660-017-9282-7

https://doi.org/10.3389/fpubh.2023.1226888
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.3390/ijerph192315460
https://wearesocial.com/uk/blog/2022/01/digital-2022/
https://doi.org/10.1016/j.intmar.2011.06
https://doi.org/10.1016/j.intmar.2011.06
https://doi.org/10.2196/16518
https://www.data.ai/en/go/state-of-mobile-2022
https://www.data.ai/en/go/state-of-mobile-2022
https://go.sensortower.com/state-of-health-and-fitness-europe-2022
https://go.sensortower.com/state-of-health-and-fitness-europe-2022
https://www.data.ai/en/go/state-of-mobile-2023/
https://www.data.ai/en/go/state-of-mobile-2023/
https://doi.org/10.1016/j.tele.2020.101552
https://doi.org/10.1016/j.tele.2020.101552
https://doi.org/10.1080/0144929X.2022.2071169
https://doi.org/10.1016/j.chb.2021.106710
https://doi.org/10.5672/apunts.2014-0983.es.(2023/1).151.01
https://doi.org/10.5672/apunts.2014-0983.es.(2023/1).151.01
https://doi.org/10.1016/j.chb.2021.107169
https://doi.org/10.1111/bjet.13213
https://doi.org/10.1007/978-3-030-44440-2_2
https://doi.org/10.1504/IJMC.2014.063653
https://doi.org/10.3145/epi.2020.sep.08
https://doi.org/10.3145/epi.2020.sep.08
https://doi.org/10.1016/j.amepre.2016.07.009
https://doi.org/10.1177/2050157918796859
https://doi.org/10.1080/10496491.2021.2015513
https://doi.org/10.33776/remo.v0i11.3416
https://doi.org/10.33776/remo.v0i11.3416
https://doi.org/10.2196/mhealth.3422
https://doi.org/10.1016/j.invent.2021.100379
https://doi.org/10.1007/s10660-017-9282-7
https://doi.org/10.1007/s10660-017-9282-7


Martín et al. 10.3389/fpubh.2023.1226888

Frontiers in Public Health 15 frontiersin.org

 24. Paganini S, Terhorst Y, Sander LB, Catic S, Balci S, Küchler AM, et al. Quality of 
physical activity apps: systematic search in app stores and content analysis. JMIR 
Mhealth Uhealth. (2021) 9:e22587. doi: 10.2196/22587

 25. World Health Organization. Physical inactivity: a global public health problem 
(2020). Available at: http://www.who.int/dietphysicalactivity/factsheet_inactivity/en/ 
(Accessed January, 28, 2022).

 26. Haggag O, Grundy J, Abdelrazek M, Haggag S. A large scale analysis of mHealth 
app user reviews. Empir Softw Eng. (2022) 27:196. doi: 10.1007/s10664-022-10222-6

 27. Damberg S. Predicting future use intention of fitness apps among fitness app users 
in the United Kingdom: the role of health consciousness. Int J Sports Mark Sponsors. 
(2022) 23:369–84. doi: 10.1108/IJSMS-01-2021-0013

 28. Abdullahi A, Orji R, Oyibo K. Personalizing persuasive technologies: do gender 
and age affect susceptibility to persuasive strategies?, Adjunct publication of the 26th 
conference on user modeling, adaptation and personalization (329–334). New York, NY, 
United States. (2018).

 29. Kitchen PJ. Marketing communications: principles and practice. Cherinton House, 
United Kingdom: Cengage Learning EMEA (1999).

 30. Baer NR, Vietzke J, Schenk L. Middle-aged and older adults’ acceptance of mobile 
nutrition and fitness apps: a systematic mixed studies review. PLoS One. (2022) 
17:e0278879. doi: 10.1371/journal.pone.0278879

 31. Venkatesh V, Thong JY, Xu X. Consumer acceptance and use of information 
technology: extending the unified theory of acceptance and use of technology. MIS 
Quart. (2012) 36:157–78. doi: 10.2307/41410412

 32. Ferreira-Barbosa H, García-Fernández J, Pedragosa V, Cepeda-Carrion G. The use 
of fitness centre apps and its relation to customer satisfaction: a UTAUT2 perspective. 
Int J Sports Mark Spons. (2021) 23:966–85. doi: 10.1108/IJSMS-01-2021-001

 33. Bol N, Helberger N, Weert J. Differences in mobile health app use: a source of new 
digital inequalities? J Inf Soc. (2018) 34:183–93. doi: 10.1080/01972243.2018.1438550

 34. Seifert A, Schlomann A, Rietz C, Schelling HR. The use of mobile devices for 
physical activity tracking in older adults’ everyday life. J Dig Health. (2017) 
3:205520761774008–12. doi: 10.1177/2055207617740088

 35. Manrai AK. Role of gender in global marketing. J Glob Mark. (2017) 30:111–3. doi: 
10.1080/08911762.2017.1324123

 36. Lee SH, Workman JE. Trendsetting and gender matter: brand loyalty, perceived 
quality, and word-of-mouth. J Glob Fash Mark. (2021) 12:16–31. doi: 
10.1080/20932685.2020.1835523

 37. Oyibo K, Orji R, Vassileva J. Investigation of the persuasiveness of social influence 
in persuasive technology and the effect of age and gender. R Orji, M Reisinger, M Busch, 
A Dijkstra, M Kaptein and E Mattheiss, (Eds.) Proceedings of the personalization in 
persuasive technology workshop, Persuasive Technology. Amsterdam, Netherlands 
(2017). 32–44

 38. Van Uffelen JG, Khan A, Burton NW. Gender differences in physical activity 
motivators and context preferences: a population-based study in people in their sixties. 
BMC Public Health. (2017) 17:624–11. doi: 10.1186/s12889-017-4540-0

 39. Park J, Amendah E, Lee Y, Hyun H. M-payment service: interplay of perceived 
risk, benefit, and trust in service adoption. Human Fact Ergon Manufact Serv Indust. 
(2019) 29:31–43. doi: 10.1002/hfm.20750

 40. Junker M, Böhm M, Franz M, Fritsch T, Krcmar H. Value of normative belief in 
intention to use workplace health promotion apps. BMC Medic Inform Dec Mak. (2022) 
22:30. doi: 10.1186/s12911-022-01760-6

 41. Zhu Y, Wang R, Zeng R, Pu C. Does gender really matter? Exploring determinants 
behind consumers' intention to use contactless fitness services during the COVID-19 
pandemic: a focus on health and fitness apps. Int Res. (2023) 33:280–307. doi: 10.1108/
INTR-07-2021-0454

 42. Chiu W, Kim T, Won D. Predicting consumers’ intention to purchase sporting 
goods online: an application of the model of goal-directed behavior. Asia Pac J Mark 
Log. (2018) 30:333–51. doi: 10.1108/APJML-02-2017-0028

 43. Kim E, Han S. Determinants of continuance intention to use health apps among 
users over 60: a test of social cognitive model. Int J Environ Res Public Health. (2021) 
18:10367. doi: 10.3390/ijerph181910367

 44. Chiu W, Cho H, Chi CG. Consumers' continuance intention to use fitness and 
health apps: an integration of the expectation–confirmation model and investment 
model. Inf Technol People. (2020) 34:978–98. doi: 10.1108/ITP-09-2019-0463

 45. Yu HS, Zhang JJ, Kim DH, Chen KK, Henderson C, Min SD, et al. Service quality, 
perceived value, customer satisfaction, and behavioral intention among fitness center 
members aged 60 years and over. Soc Behav Pers. (2014) 42:757–67. doi: 10.2224/
sbp.2014.42.5.757

 46. Nuviala RN, Ordás RP, Gámez GM, Miguel DF. Incidencia del género y la edad 
sobre la calidad, satisfacción y valor percibido de los usuarios de actividades deportivas 
organizadas [Impact of gender and age on the quality, satisfaction and perceived value 
of users of organised sports activities]. Retos: nuevas tendencias en educación física, 
deporte y recreación. (2021) 42:37–46. doi: 10.47197/retos.v42i0.83480

 47. Cabrita M, Tabak M, Vollenbroek-Hutten MM. Older adults’ attitudes toward 
ambulatory technology to support monitoring and coaching of healthy behaviors: 
qualitative study. JMIR Aging. (2019) 2:e10476. doi: 10.2196/10476

 48. Vieira WO, Lopes T, Morais MS, Leite N, Zuniga V. Profile of adults users of 
smartphone applications for monitoring the level of physical activity and associated 
factors: a cross-sectional study. Front Public Health. (2022) 10:10. doi: 10.3389/
fpubh.2022.966470

 49. Shih LH, Jheng YC. Selecting persuasive strategies and game design elements for 
encouraging energy saving behavior. Sustainability. (2017) 9:1281. doi: 10.3390/
su9071281

 50. Angosto S, García-Fernández J, Valantine I, Grimaldi-Puyana M. The intention to 
use fitness and physical activity apps: a systematic review. Sustainability. (2020) 12:6641. 
doi: 10.3390/su12166641

 51. Oyibo K, Vassileva J. Persuasive features that drive the adoption of a fitness 
application and the moderating effect of age and gender. Multimodal Technol Interact. 
(2020) 4:17. doi: 10.3390/mti4020017

 52. Yau Y, Hsiao CH. The technology acceptance model and older adults’ exercise 
intentions: a systematic literature review. Geriatrics. (2022) 7:124. doi: 10.3390/
geriatrics7060124

 53. Soulé B, Marchant G, Verchère R. Sport and fitness app uses: a review of 
humanities and social science perspectives. Eur J Sport Soc. (2022) 19:170–89. doi: 
10.1080/16138171.2021.1918896

 54. Litman L, Rosen Z, Spierer D, Weinberger-Litman S, Goldschein A, Robinson J. 
Mobile exercise apps and increased leisure time exercise activity: a moderated mediation 
analysis of the role of self-efficacy and barriers. J Med Internet Res. (2015) 17:e4142. doi: 
10.2196/jmir.4142

 55. Renfree I, Harrison D, Marshall P, Stawarz K, Cox A. Don’t kick the habit: the role 
of dependency in habit formation apps. Proceedings of the 2016 CHI conference 
extended abstracts on human factors in computing systems (2932–2939), San Jose, CA, 
United States. (2016)

 56. Sun M, Jiang LC, Huang G. Improving body satisfaction through fitness app use: 
explicating the role of social comparison, social network size, and gender. Health 
Commun. (2023) 38:2087–2098. doi: 10.1080/10410236.2022.2054099

 57. Wu CH, Lai CW, Chen SC. The perspective of information system success with 
social interaction on online game continuance: the moderating role of gender, age, 
and play frequency. Int J Mob Commun. (2020) 18:571–97. doi: 10.1504/
IJMC.2020.109972

 58. Won D, Chiu W, Byun H. Factors influencing consumer use of a sport-branded 
app: the technology acceptance model integrating app quality and perceived 
enjoyment. Asia Pac J Mark Logist. (2023) 35:1112–33. doi: 10.1108/
APJML-09-2021-0709

 59. Martilla J, James J. Importance-performance analysis. J Mark. (1977) 41:77–9. doi: 
10.1177/002224297704100112

 60. Rial A, Rial J, Varela J, Real E. An application of importance-performance analysis 
(IPA) to the management of sport centres. Manag Leis. (2008) 13:179–88. doi: 
10.1080/13606710802200878

 61. Wijaya I, Triandini E, Kabnani E, Arifin S. E-commerce website service quality and 
customer loyalty using WebQual 4.0 with importance performances analysis, and 
structural equation model: an empirical study in Shopee. J Teknol Sist Inform. (2021) 
7:107. doi: 10.26594/register.v7i2.2266

 62. Lusianti D. Pengukuran Kepuasan Peserta Jkn Melalui Pendekatan Importance-
Performance Analysis. J Sains Pemasaran Indonesia. (2017) 16:17–25. doi: 10.14710/jspi.
v16i1.17-25

 63. León-Quismondo J, García-Unanue JF, Burillo P. Análisis de Importancia-
Valoración (IPA) y Modelo Kano aplicados a centros fitness de la Comunidad de Madrid 
[Importance-Performance Analysis (IPA) and Kano Model applied to fitness centres in 
the Community of Madrid]. Cult Cienc Deporte. (2020) 15:223–34. doi: 10.12800/ccd.
v15i44.1464

 64. Zamorano-Solís S, García-Fernández J. El análisis importancia valoración 
según género y permanencia: el caso de los centros de fitness [Gender and 
membership analysis: the case of fitness centres]. Mat para la Hist del Dep. (2018) 
16:24–35.

 65. Yu N, Huang YT. Important factors affecting user experience design and 
satisfaction of a Mobile health app – a case study of daily yoga app. Int J Environ Res 
Public Health. (2020) 17:6967. doi: 10.3390/ijerph17196967

 66. Martín-Payo R, Carrasco-Santos S, Cuesta M, Stoyan S, Gonzalez-Mendez X, 
Fernandez-Alvarez MDM. Spanish adaptation and validation of the user version of the 
Mobile application rating scale (uMARS). J Am Med Inform Assoc. (2021) 28:2681–6. 
doi: 10.1093/jamia/ocab216

 67. Finney SJ, DiStefano C. Nonnormal and categorical data in structural equation 
modeling. GR Hancock and RO Mueller (Eds.), Quantitative methods in education and 
the behavioral sciences. Structural equation modeling: A second course (439–492), 
Greenwich, CO, USA: Information Age Publishing (2006)

 68. Romesburg HC. Cluster analysis for researchers. Belmont, California: Lifetime 
Learning Publications (1984).

 69. Aicher TJ, Heere B, Odio MA, Ferguson JM. Looking beyond performance: 
understanding service quality through the importance-performance 
analysis. Sport Manag Rev. (2022) 26:448–70. doi: 10.1080/14413523.2022. 
2119722

https://doi.org/10.3389/fpubh.2023.1226888
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.2196/22587
http://www.who.int/dietphysicalactivity/factsheet_inactivity/en/
https://doi.org/10.1007/s10664-022-10222-6
https://doi.org/10.1108/IJSMS-01-2021-0013
https://doi.org/10.1371/journal.pone.0278879
https://doi.org/10.2307/41410412
https://doi.org/10.1108/IJSMS-01-2021-001
https://doi.org/10.1080/01972243.2018.1438550
https://doi.org/10.1177/2055207617740088
https://doi.org/10.1080/08911762.2017.1324123
https://doi.org/10.1080/20932685.2020.1835523
https://doi.org/10.1186/s12889-017-4540-0
https://doi.org/10.1002/hfm.20750
https://doi.org/10.1186/s12911-022-01760-6
https://doi.org/10.1108/INTR-07-2021-0454
https://doi.org/10.1108/INTR-07-2021-0454
https://doi.org/10.1108/APJML-02-2017-0028
https://doi.org/10.3390/ijerph181910367
https://doi.org/10.1108/ITP-09-2019-0463
https://doi.org/10.2224/sbp.2014.42.5.757
https://doi.org/10.2224/sbp.2014.42.5.757
https://doi.org/10.47197/retos.v42i0.83480
https://doi.org/10.2196/10476
https://doi.org/10.3389/fpubh.2022.966470
https://doi.org/10.3389/fpubh.2022.966470
https://doi.org/10.3390/su9071281
https://doi.org/10.3390/su9071281
https://doi.org/10.3390/su12166641
https://doi.org/10.3390/mti4020017
https://doi.org/10.3390/geriatrics7060124
https://doi.org/10.3390/geriatrics7060124
https://doi.org/10.1080/16138171.2021.1918896
https://doi.org/10.2196/jmir.4142
https://doi.org/10.1080/10410236.2022.2054099
https://doi.org/10.1504/IJMC.2020.109972
https://doi.org/10.1504/IJMC.2020.109972
https://doi.org/10.1108/APJML-09-2021-0709
https://doi.org/10.1108/APJML-09-2021-0709
https://doi.org/10.1177/002224297704100112
https://doi.org/10.1080/13606710802200878
https://doi.org/10.26594/register.v7i2.2266
https://doi.org/10.14710/jspi.v16i1.17-25
https://doi.org/10.14710/jspi.v16i1.17-25
https://doi.org/10.12800/ccd.v15i44.1464
https://doi.org/10.12800/ccd.v15i44.1464
https://doi.org/10.3390/ijerph17196967
https://doi.org/10.1093/jamia/ocab216
https://doi.org/10.1080/14413523.2022.2119722
https://doi.org/10.1080/14413523.2022.2119722


Martín et al. 10.3389/fpubh.2023.1226888

Frontiers in Public Health 16 frontiersin.org

 70. Gómez-Ruiz AA, Gálvez-Ruiz P, Grimaldi-Puyana M, Lara-Bocanegra A, García-
Fernández J. Investigating the intention to use fitness app: the role of the perceived 
attractiveness of fitness center customers. Sport Bus Manag: Int J. (2022) 12:537–53. doi: 
10.1108/SBM-12-2021-0145

 71. Baubonyté S, Deliautaité K, Narkevičienė KM, Valantiné I. The use of sports apps 
for engaging in physical activity. Balt J Sport Health Sci. (2021) 2:28–33. doi: 10.33607/
bjshs.v2i121.1085

 72. Cai J, Zhao Y, Sun J. Factors influencing fitness app users’ behavior in China. Int J 
Hum Comput Int. (2022) 38:53–63. doi: 10.1080/10447318.2021.19211483

 73. Guo J. Influencing factors of college students’ use of sports apps in mandatory 
situations: based on UTAUT and SDT. Biomed Res Int. (2022) 2022:9378860–12. doi: 
10.1155/2022/9378860

 74. Kim B, Lee E. What factors affect a User’s intention to use fitness applications? The 
moderating effect of health status: a cross-sectional study. INQUIRY-J Health Car. (2022) 
59:004695802210958–11. doi: 10.1177/00469580221095826

 75. Yang Y, Koenigstorfer J. Corrigendum to: determinants of physical activity 
maintenance during the Covid-19 pandemic: a focus on fitness apps. Transl Behav Med. 
(2022) 12:611. doi: 10.1093/tbm/ibab145

 76. Oyibo K, Vassileva J. Relationship between perceived UX design attributes and 
persuasive features: a case study of fitness app. Information. (2021) 12:365. doi: 10.3390/
info12090365

 77. Zhang X, Xu X. Continuous use of fitness apps and shaping factors among college 
students: a mixed-method investigation. Int J Nurs Sci. (2020) 7:S80–7. doi: 10.1016/j.
ijnss.2020.07.009

 78. Zhao Y, Ni Q, Zhou R. What factors influence the mobile health service adoption? 
A meta-analysis and the moderating role of age. Int J Inf Manag. (2018) 43:342–50. doi: 
10.1016/j.ijinfomgt.2017.08.006

 79. Lee HE, Cho J. What motivates users to continue using diet and fitness apps? 
Application of the uses and gratifications approach. Health Commun. (2017) 32:1445–53. 
doi: 10.1080/10410236.2016.1167998

 80. Chiu W, Cho H. The role of technology readiness in individuals intention to use 
health and fitness applications: a comparison between users and non-users. Asia Pac. J. 
Mark. Log. (2021) 33:807–25. doi: 10.1108/APJML-09-2019-0534

 81. Oyibo K, Vassileva J. The interplay of aesthetics, usability and credibility in mobile 
website design and the effect of gender. J Interact Syst. (2017) 8:4–19. doi: 10.5753/
jis.2017.679

https://doi.org/10.3389/fpubh.2023.1226888
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1108/SBM-12-2021-0145
https://doi.org/10.33607/bjshs.v2i121.1085
https://doi.org/10.33607/bjshs.v2i121.1085
https://doi.org/10.1080/10447318.2021.19211483
https://doi.org/10.1155/2022/9378860
https://doi.org/10.1177/00469580221095826
https://doi.org/10.1093/tbm/ibab145
https://doi.org/10.3390/info12090365
https://doi.org/10.3390/info12090365
https://doi.org/10.1016/j.ijnss.2020.07.009
https://doi.org/10.1016/j.ijnss.2020.07.009
https://doi.org/10.1016/j.ijinfomgt.2017.08.006
https://doi.org/10.1080/10410236.2016.1167998
https://doi.org/10.1108/APJML-09-2019-0534
https://doi.org/10.5753/jis.2017.679
https://doi.org/10.5753/jis.2017.679

	Importance-performance analysis in fitness apps. A study from the viewpoint of gender and age
	1. Introduction
	1.1. The perceived quality in fitness apps
	1.2. The perceived quality of fitness apps by gender and age
	1.3. The importance-performance analysis

	2. Methodology
	2.1. Data collection
	2.2. Survey instrument
	2.3. Procedure
	2.4. Data analysis

	3. Results
	3.1. Discrepancy analysis
	3.2. Importance-performance analysis by gender
	3.3. Importance-performance analysis by age
	3.4. Cluster analysis

	4. Discussion
	4.1. Limitations and future research

	5. Conclusion
	5.1. Practical implications

	Data availability statement
	Author contributions
	Funding
	Conflict of interest
	Publisher’s note

	References

