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Drop out prediction in sport centres. Definition of models and reproducibility
Prediccion de bajas de clients en centros deportivos. Definicion de modeos y reproducibilidad
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Abstract. Purpose: One of the main problems detected in the sport centrefield is abandonment of physical activity by members. The
am of this estudy is to evaluate the reproducibility of predictive models of abandonment in sports centres, based on information
collected through access control and the Customer Relationship Management system. M ethod: Monthly data corresponding to the
actual behaviour of of two sport centresin Spain wererecorded over the course of oneyear (12,545 members). Based on thesevariables,
two predictive models were designed using the absence or permanence in the centre as an independent variable. Subsequently, the
regression formula obtained was applied on al members of the same sports centres a year later (12,986 members), checking the
effectivenessand reproducibility of themodel. Results:. Logistic regression model s based on customer historical behaviour were useful
to predict abandonment. The effectiveness of the modelswas around 70% ayear after. Conclusions: The segmentation of users based
on the likelihood of drop out and the identification of behaviour variables that predict such drop out and the confirmation of the
effectiveness of the predictive model, can hel p to optimize the design of loyalty strategiesto prevent the abandonment in sport centres.
Keywor ds: Fitness, Loyalty, Physica Activity Promotion, Behaviour, Logistic Regression.

Resumen. Objetivo: El abandono delapracticadeportivapor parte de clientesen centros deportivosesuno delos principal sproblemas
en el sector. El objetivo de este estudio esevaluar lareproducibilidad de model os predictivo de abandono en centros deportivos, basados
en informacion recogida a través del control de accesos y € sistema Customer Relationship Management. M étodo: Se recopild
comportamientos mensuales de |os clientes de dos centros deportivos en Espafia durante un afio (12,545 members). En base a dichas
variables sedisefiaron dosmode os predictivos utilizando labaja o permanenciaen € centro como variableindependiente. Posteriormente,
se gplicd la formula de regression obtenida sobre todos |os miembros de los mismos centros deportivos un afio después (12,986
members), comprobando laefectividad y reproducibilidad del modelo. Resultados: Lasestimacionesderegression logisticafueron Utiles
para predecir el abandon en los centros deportivos. Ademés, reproduciendo € mismo modelos en una muestra diferente se consiguio
aproximadamente un 70% de efectividad. Conclusiones: Lasegmentaci on de usuariosen basealaprobabilidad debajay laidentificacion

de variables predictivas de dicha baja pueden optimizar €l disefio de estrategias de prevencion de abanadono en centros deportivos.
Palabrasclave: Fitness, Fidelizacion, Promocidn Actividad Fisica, Comportamiento, Regresion Logistica.

Introduction

Sport has established itself as a clear health promoter
and away of spending leisure time in the current society.
This means that in countries like Spain, an exponential
increase in sport participants over recent years has taken
place (European Commission, 2014; GarciaFerrando & Llopis,
2011; IHRSA, 2014). A greet part of thisdevel opment isbased
ontheincrement ininfrastructure of both fitnessand wellness
centres, each time of a higher quality orientated towards
satisfying user’ sdemands. EuropeActive (2015) reportsthat
in 2014 fitness and wellness centres in European countries
had 50.1 million membersand amembership penetration rate
of 7.4% in 2014. In 2018, 62.2 millions users and a 7.8%
penetration ratio in Europe are quantified (Europe Active,
2019). Worldwide, IRSHA (2019) quantifies atota of 183
millions. In Spain, an average of 3,037 membersper cluband
atotal of 4,350 clubshavebeen caculated (IRSHA & Univer-
sidad deAlca4, 2018). However, thefitnessindustry facesa
major challenge: member loyalty and thehighlevel of dropout
rates(Hillsdon, 2001; IHRSA, 2012; Mecintosh & Law 2015;
McCarthy, 2004). Several studies show that more than 50%
of thoseenrolled in an exercise programmewill abandon the
activity beforetheend of theyear (Bedford, 2009; Dishman,
Sdlis & Orenstein, 1985; Hillsdon, 2001; IRHSA, 2012;
Macintosh & Law 2015). Thisisparticularly important inthe
caseof peopleinscribed infitnesscentres, according to recent
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studies. Thus, Gallardo, Rodriguez-Cafiamero, Hernando-
Barrio and Pefias (2016) indicate that 70% of thosethat enrol
inafitnesscentreleave beforethe end of thefirst year, while
Sperandel, Vieiraand Reis (2016) provethat thereisonly a
3.7% probability that amember will stay for morethan ayesar
in a fitness centre. More recent studies suggest this drop-
out ratio is related to the perception of improvements in
physical condition. They explain that the registration to a
sports centre is associated with the improvement of
parameters related with physical condition, and the fact of
not perceiving improvementsin aprudential time (lessthan
a year), causes the drop-out (Gjestvang, Stensrud &
Haakstad, 2019). Inthissense, Rodriguez-Cafiamero, Garcia-
Unanue, Felipe, Sanchez-Sanchez and Gallardo (2019)
demonstrate how the mgjority of users of sports centres
register to improve their physical condition, and of those
who register for other reasons (such asleisure), continue at
the centreto stay ingood physical condition. VVeiga, Vacarce-
Torrente, King-Clavero and delaCamara (2018, 2019) show
that weight lossisthe third most representative trend in the
fitness sector in 2018, rising from sixth position occupiedin
2017. On the other hand, most of the users choose the gym
by proximity (LifeFitness, 2018, Rodriguez-Caflameroet d.,
2019), adthough this choiceis one of the factors that in the
medium and | ong term generate more dissatisfaction for users
(Rodriguez -Cafiameroet ., 2019).

Furthermore, this sector hasexperienced alargeincrease
in competitiveness, marked by polarization and the
development of business models such as low-cost (Garcia,
Gélvez & Bernd, 2015; Garcia-Ferndndez, Gavez-Ruiz,
Fernandez-Gavira, Véez-Colon, Fitts& Bernd-Garcia, 2018;

Numero 37, 2020 (1° semestre)



Valcarce, LOpez & Garcia-Fernandez 2019), or morerecently
theboutique centres (Va carce, Cordeiro & Garcia-Fernandez,
2017). Itisvery likely that low-cost havefavored the entry of
new users who had not previously been members in any
sports centre, convinced by the price, which leadsto ashort-
term motivation but doesnot guaranteesfor along-term stay
(Garcia -Fernandez, Galvez-Ruiz, Fernandez-Gaviraet a.,
2018). Finally, studiesinthe sport sector suggest that greater
variety of prices and services are related to higher rates of
repentance (Pérez-Gonzalez, Garcia-Unanue, Sanchez-
Sinchez, Sinchez-Burén & Burillo, 2018. However, thisvariety
that is constantly growing in the fitness sector (Estrada-
Marcén, Sanz Gonzalo, Casterad Serd, SSmén Grima& Roso
Moliner, 2019).

Therefore, fitness centres star from very unfavorable
conditions for retention and loyalty, which represents a
problem from adouble perspective. On onehand, theviability
and sustai nability of thefitnesscentre market (Theodorakis,
Howat, Ko and Avourdiadou, 2014), which is becoming a
main pillar for sports practice promotion. On the other hand,
as current physical activity promoters, asthey are the most
popular places to practice sport in cities (IRSHA, 2010;
Sperandei et d., 2016). Therefore, dthough abandonment of
programmes in fitness centres may mean the start of anew
physical activity programme, Gallardo et a. (2016) suggest
that between 19% and 24% of the users stop practising sport
after dropping out of a sport centre.

Literature clearly identifies customer loyalty as an
effective tool to prevent dropouts. However, there is no
consensusin literature regarding measurement and definition
of loydty construct. In this way, customer loyalty can be
analysed from different perspectives (Dimitriades, 2006;
Sbderlund, 2006).

The attitudinal approach approximates the loyalty
measurement through behavioura intentions, which has
been conceptualized asindicatorsthat show what customers
are going to do in the future in terms of recommending the
centre and demonstrating positive repurchase behaviours
(Brady & Rabertson, 2001; Caruana, 2002; Clemes, Gan &
Ren, 2011; Delgado, 2004; Dick & Basu, 1994; L utz, 1991;
Oliver, 1999; Zeithaml, Berry & Parasuraman, 1996; Zeithaml,
Bitner & Gremler, 2009). Thisapproach hasbeenwidely used
inliteraturein sportsservices, relating it to dementssuch as
perceived quality and satisfaction (Alexandris, Zahariadis,
Tsorbatzoudis& Grouios, 2004; Avourdiadou & Theodorakis,
2014; Clemes, Brush & Colins, 2011; Hightower, Brady &
Baker 2002; Howat & Assaker, 2013; 2016; Yoshida& James,
2010), or morerecently with other d ementssuch asperceived
value to take into account monetary and non-monetary
sacrifice(Theodorakiset d., 2014), or theorganizationd culture
itsdlf (Garcia-Fernandez, Martel o-Landroguez, Vé ez-Colon
& Cepeda-Carridn, 2018). This concepts were included in
the quality-value-satisfaction-intentions chain (Crespo-
Hervés, Cdabuig-Moreno, Prado-Gasco, Afid-Sanz & Nufiez-
Pomar, 2019). In addition, recent studies suggested that the
differences in this chain depending on the different busi-
nessmodelsinthefitnesssector, finding the specid influence
of aspects such as service convenience in low-cost centres
(GarciarFernandez, Gélvez-Ruiz, Fernandez-Gavira et a.,
2018), the existence or not of lucrative aims in the sports
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centre(Garcia-Fernandez, J., Gavez-Ruiz, Véez-Colon, Orte-
ga-Gutiérez & Fernandez-Gavira, 2018) or limitation of access
to certain groups such as those exclusive to men or women
(Haro-Gonzédlez, Pérez-Ordéas, Grao-Crueces, Nuvida &
Nuviaa, 2018). However, fiddity meansfavourableattitudes
and overt commitments on behaf of the consumer, but do
not have to correspond with the fina decision (Alexandris,
Dimitriadis & Kasiara, 2001; Bodet, 2012). Thus, Sheeran
(2002) dates in his study that intentions account for only
28% of the variance in behaviour. This makesit difficult to
predict whether a user will leave the sports centre, since
cancellation is usually measured with future behavioural
intentionsand not with respect to current perceptions (Watts,
2012).

Ontheother hand, loyalty hasalso been studied through
the behavioural approach. This perspective of loyalty refers
to repeated purchase of a particular brand. Thus, real
behaviourslikerepetition, frequency or quantity of purchase
areused asindicators(Dick & Basu, 1994; Ferrand, Robinson
& Vaette-Florence, 2010; Hallowell, 1996; Zins, 2001).
However, this approach does not take into account the
emotions and preferences of purchase or the satisfaction
with the purchase, not being ableto extrapol ate the possible
causes of loyalty degree (Delgado, 2004; Ishida & Keith,
2006; Odin, Odin & Vaette-Forence, 2001). Wecantherefore
deducethat thereisno clear consensus on the measurement
of thisconcept in literature.

Another aspect that literature has shown interest in is
theretention concept (Hallowell, 1996; Watts, 2012), witha
greater consensus in its definition and measurement. It is
understood as user survival within asport programme, or as
maybe the case, as their permanence in the centre. Thus,
retentionisgenerally measured asadependent binary varia-
ble, for example continue or cancel (Bolton, Kannan &
Bramlett, 2000), retention or abandonment (East, Gendall,
Hammond & Lomax, 2005).

Usudlly, the measurement takes place after a predefined
time (for example, 12 months), after whichit can beverified
whether the user has maintained the purchase pattern with
theservice provider or hasabandoned (Weatts, 2012). Severd
recent studies have researched in depth into these studies,
taking advantage of behavioural registration of participants
insport programmesover periodslonger than oneyear, using
these variables to be able to create prediction models to be
applied to other users (McDonald, Karg & Leckie 2014;
Sperande et a., 2016). For this type of analysis, different
variantsof logistic variantsareused (Ledn & Linares, 2014;
Rincdn, Vaero & Edava-Schmabach, 2008). However, these
studies are limited to creating the statistica models that
estimate the dependent variable with the best fit, discussing
the coefficients and weights of each of thefactorsthat make
up the regression. This has an important limitation for the
real practice, because adthough they use ex-ante data, it is
not possible to know the results until the event has aready
occurred. Therefore, new studies are necessary to verify the
degree of red utility of these systems, demonstrating the
long-termviahility of themodelsinnew samplesand verifying
their hypothetical applicability in the day-to-day of the cen-
tre, to anticipate users with high risk of drop-out and act in
consecuence.
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Therefore, the aim of this study is to design a dropout
prediction model for a sport centre based on behaviour
recorded by access systems and CRM. For this, an anaysis
hasbeenreplicated intwo different sport centresover ayear
period, applying it again on another sample the following
year to achieve a greater consistency in the results. In this
way, it will be possible to differentiate those variables easy
tofollow that can affect the probability of membersdropping
out of the sports centre.

Method

Sample and Sudy Context

This study has been developed in two sports centres of
public ownership with aprivate management (subcontracted
public sport service), situadosen el segment demid-market.
Both centres are catalogued as large sized, with more than
5000 different membersin the same year. It isimportant to
determine the ownership and characteristics of the centres,
since depending on this, the parameters and characteristics
that affect theretention and loydty of dientsmay vary (Garcia:
Fernandez, GAvez-Ruiz, Ferndndez-Gaviraet d ., 2018 Garcia
Ferndndez, J., GAvez-Ruiz, Véez-Colon, etd., 2018). Thecen-
treswerelocated in Zaragozaand Tudela(Spain). The cen-
tres offer aswimming pool, spa, fitness activities, aswell as
resistance and cardio training rooms. The members paid a
standard price set for the accessto all services. Thesamples
in both the centres were composed by dl of thosewho were
members of the sports club at some point during 2014 and
2015withaminimum duration of amonth (minimumduration
of the type of fees offered in both centres). The data were
provided by themanagement company which permitted their
analysis. The methods and procedures conformed to the
Declaration of Helsinki and Personal Data Protection Law,
and were checked and approved by the Research Committee
of the University of A Corufia.

The sample for testing the reproducibility of the model
was composed of dl sersin 2015, 7076 usersinthe centre 1
and 910 users in the centre 2. The model was previously
designed using assampleall theusersof 2014, 6836 usersin
centre 1 and 5709 usersin centre 2. Thedrop-out ratio at the
end of the year were between 45% and 50%in all cases.

Measures
All monthly vaues registered were taken into account

Table 1.
Definition of the variables

Variables Definition
A Age of the subject in the moment of starting their behaviour registry.
ge
(Years)
Gender Indicates the gender of the subject (0=Male, 1=Femae)
It shows the total changes in membership typology made by the subject
Total changes during the analysed yegr. (Number) ppoo Y J
It registers whether the subject has paid a maintenance fee throughout
Maintenancefee  2014. Thiskind of feeis chosen in summer periods or periods of long
absence. (0=No; 1=Yes)
Ex-member It indicates whether the subject quitted from the sports centre before being
anew member, during or before the analysed year. (0=No; 1=Yes)
Access average It tracks the average accesses per month of every subject throughout the
year. (Number)
g;;atl onof the The average duration of stay (in minutes) of every access. (Minutes)
Averagerenewal  Dayson average included in the advanced payment of every joining fee
period paid throughout the year. (Days)
Averageinvested It showsthe average invested per month throughout the analysed year.
per month (Euros)

It indicates the returned payment receipts per member throughout the
analysed year. (Number)

It quantifies how long a customer has been amember of the sports centre
since they paid their joining fee up to the moment they drop out. (Days)

Returned receipts

Length of
membership
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using the Deporwin management software used by both
centres(T-Innova, Barcel ona, Spain). Thissoftwareincludes
the historical behaviour and consumer habitsof al theusers
of the centre. The variable selection was made based on the
catal oguethat the software offersand by consulting literature
that determine these variables as behaviour predictors. This
information was used to determine the drop-out predicitive
models(Table1).

In the first analysis, the monthly and total values
registered during the period of 2014 of the selected variables
were taken into account for each one of the subjects and as
well astheir period as amember. Finally, users were coded
depending if they had dropped out during the year period or
not, and if they had, the time registered up to the moment
was counted. For the second analysis, theformulagenerated
from the first analysis was used and was applied to all the
records of all the membersduring 2015, following the same
processwith the aim of testing the robustness of themodels.

Data Analysis

The purposein the creation of the predictive model isto
develop the regression formula that best fits the levels of
sensitivity and specificity intent to decrease the number of
variables as far as possible, to facilitate its reproducibility.
For this, asmplemode will be sought with areduced number
of variables, to be ableto apply it to other samplesand make
it useful for management (Hosmer & Lemeshow, 2004).
Therefore, a manual input logistic regression has been
chosen, introducing all the variables initially selected and
eliminating one by one the possible combinations until
obtaining the best fit.

Theestimatesare presented including theoddsratio (OR)
which canidentify thedirection of theassociation, aswell as
its magnitude of the association. The OR is defined as the
ratio of the odds of an event occurring in agroup compared
tothe oddsthat it happensin areference group. Thus, inthe
case of categorical dependent variables, an OR lower than
onewill indicateagreater chanceof it occurringinthereference
group, an OR higher than onewill indicate more of achance
of it occurring in the group compared to the reference group
and an OR equal to one will indicate the event is equaly
likely in both groups.

Given the size of the sample and the search of a better
results interpretation, the scale variables were transformed
into exclusive categories, creating adummy variable. Thus,
thevariable quartileswereinitially selected as cut-off points.
Inthisway, the odds comparison between big groups can be
calculated instead of unitary changes, which losses utility if
thescaesaretoo broad (Grenn & Salkind, 2010).

For this, amanua construction of the regression model
was performed, initialy including all the selected variables.
Thedimination criteria, varidbleby variable, wasthesd ection
of regression coefficients that presented a likelihood ratio
test with no statistical significance (Sanchez-Villegas &
Martinez-Gonzalez, 2006). Inthe case of transformed varia-
blesin quartiles, they were modified in fewer subgroups if
any of them lacked significance.

Once the models were defined based on the sample
collected in 2014, it wasthen applied on therecords obtained
in 2015 on each centre, obtai ning the probability of drop out
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of each subject in this new sample. The cut-off point
established to consider that asubject will drop out based on
theresultsof themode wasaprobability of morethan 0.5. In
addition, this cut-off point was checked with the optimum
point based onthe COR curve (Kumar & Indrayan, 2011). In
this way, the relationship of the classifications estimated
according to both points and those observed through
contingency tables were analysed, thus verifying the
discriminant capacity of themodel.

Results

Table 2 showsthe estimation madefor themode of sports
centre 1, based on the best fit found with the variables
collected. The overal modd is significant (x2=1466.918;
p<0.001), and al thevariables present asignificant association
(p<0.05). In the rest of the variables, the condition of ex-
member and having returned a receipt, double the chances
of abandoning the sport centre (OR 2.234; p<0.001 for ex-
members and OR 2.500; p<0.001 in the case of returning a
receipt). On the other hand, an increase in the frequency of
practice (entrance), expenditure and the average time spent
on each entrance, significantly decrease the chances of
dropping out (p<0.05). Equally, users over 35 yearsold and
women are significantly more likely to stay within a sport
programme (p< 0.05). Finally, an increase in antiquity also
decreases the chances of abandoning the sport centre,
finding the antiquity variables greater than 637 days as the
onethat most decreasesthe probability of dropping out (OR
0.180; p<0.001). As for fit and modd fit, the estimation
presentsaCox R? and Snell of 0.195 and aNagelkerke R2of
0.260 in both cases far from the unit, which shows the
existenceof other explanatory variablesthat arenot included
inthemodd. Despitethis, themode adequately discriminates
68.6% of users who continued to practice at the centre and
69.7% that abandoned (di scriminant power of 69.1%).

Table2.
Influence of clients habits on the probability of drop out in SCZ

B ET Wad Sg OR

1.C.95% for OR
Low  High

Not ex-member (base)

Yes ex-member 0.804 0.067 144.333 p<0.001 2.234 1.960 2547
Accesses (<1,33 accesses) (base)

Accesses (1,34-4,25 accesses) -0.397 0.094 17.845 p<0.001 0.672 0.559 0.808
Accesses (4,26-8 accesses) -0.567 0.107 27.961 p<0.001 0.567 0.460 0.700
Accesses (morethan 8 accesses)  -0.780 0.113 47.667 p<0.001 0.458 0.367 0.572
Spent (<23,55 euros) (base)

Spent ( 23,56-31,08 euros) -0.189 0.079 5650 0.017 0.828 0.709 0.967
Spent (31,09-42 euros) -0.340 0.079 18530 p<0.001 0.712 0.610 0.831
Spent (more than 42 euros) -0.694 0.080 75934 p<0.001 0500 0.427 0.584
Receiptsreturned (base)

Receipts returned 0916 0.091 102.359 p<0.001 2.500 2.093 2.986
Gender male (base)

Gender woman -0.141 0.055 6.623 0010 0.868 0780 0.967
Antiquity (<168 days) (base)

Antiquity (168,01-637 days) -0.476 0.066 51.685 p<0.001 0.621 0546 0.707
Antiquity (morethan 637 days)  -1.714 0.074 534.918 p<0.001 0.180 0.156 0.208
Stay (<48 minutes) (base)

Stay (48,01-81 minutes) -0.211 0.089 5561 0.018 0.810 0.680 0.965
Stay (more than 81 minutes) -0.347 0.097 12.889 p<0.001 0.707 0.585 0.854
Age <35 years (base)

Age (>35years) -0.503 0.056 81.839 p<0.001 0.605 0.542 0.674
Constant 1.619 0.093 304.051 p<0.001

In terms of its consistency and reproducibility, the for-
mula obtained of the logistic regression is applied to other
sample, al of themembersof the 2015 year period, obtaining
the probability of abandonment for each user. Setting the
classification of the user asadrop out from a probability of
0.5, 72.7% can be adequately classified as permanency and
67.5% as drop outs (discriminant power of 70.1%). The
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optimal cut-off pointinthismodel wasof 0.48, classifying as
a drop out those subjects with a greater probability and
obtaining atota discriminant power of 69%. Figure 1 presents
the ROC curveof thereproducibility of themodd incentre 1.

ROC Curve

Sensitivity

T T T T
o0 0.2 o4 0.6 0.8 10
1 - Specificity

Diagonal segments are produced by ties,

Figure 1. ROC curve for reproducibility of centre 1.

Following the same process, table 3 shows the results
for the model corresponding to centre 2. The model as a
wholeis significant (x3=2006.243; p<0.001), and al of the
variables presented have asignificant association (p< 0.05).
Aswith the previous case and with therest of the variables,
the condition of having been an ex-member is the one that
most increases the chances of dropping out of the centre,
tripling it (OR 3.432; p<0.001), followed by users that
accumulateareturned receipt, with anincreaseinthe chance
of dropout of 81% (OR 1.807; p<0.001). Equally, moreaccesses
and alonger stay in each one of them significantly influence
inalower probability of dropping out (p<0.05). Antiquity is
also associated in asignificant manner with the permanence
at the centre, being the most influent (OR 0.032; p<0.001 for
users with more than 546 days of antiquity). However, the
model presents some discrepancies compared to the other
case. Thus, expenditure presents a contrary tendency. The
user group that spend the most are significantly morelikely
to abandon compared to the group that spendsless (p<0.05).
Onthe other hand, anew significant variableisobserved, in
away that the userswith higher periodsgreater than 30 days
of renewd aresignificantly morelikely to abandon (OR 2.863;
p< 0.001). Onthecontrary, gender isnot included withinthe
variables with a significant association with abandonment
or permanence at the centre. Asfor the fit of the mode, the
estimation presents values of R? Cox and Snell of 0.297 and
R? Nagelkerkeof 0.397, dso far fromthe unit. However, the
model adequately discriminates 74.5% of those who stayed

Table 3.
Influence of clients habits on the probability of drop out in the SCT

B ET Wwad Sg OR

1.C.95% for OR
Inferior Superior

Not ex-member (base)
Yes ex-member
Renewal period (base)

1233 0.070 311.881 p<0.001 3432 2993 3.936

Renewal period (30 days) 1052 0.287 13.466 p<0.001 2.863 1.632 5.021
Antiquity (<149 days) (base)

Antiquity (149,01-302 days) -1.002 0.091 122.077 p<0.001 0.367 0.307 0.438
Antiquity (302,01-546 days) -2096 0.094 492.971p<0.001 0.123 0.102 0.148
Antiquity (>546 dias) -3430 0.114 901.606 p<0.001 0.032 0.026 0.041
No returned reciepts (base)

Yes returned receipts 0591 0.184 10311 0.001 1.807 1259 2592
Accesses (<1,91 accesses) (base)

Accesses (1,92-5,64 accesses) -0.357 0103 12.154 p<0.001 0.699 0572 0.855
Accesses (>5,64 accesses) -0.782 0.117 44.644 p<0.001 0.457 0.364 0.575
Stay (<46,81 minutes) (base)

Stay (46,82-83,19 minutes) -0.208 0101 4219 0.040 0.812 0666 0.991
Stay (>83,19 minutes) -0.505 0.115 19.137 p<0.001 0.604 0.481 0.757
Spent (<19,87 euros) (base)

Spent (19,88-34 euros) 0.886 0.083 114.017 p<0.001 2.424 2.061 2.852
Spent (>34 euros) 0.178 0.804 4428 0035 1194 1012 1.409
Constant 1.181 0.098 144.569 p<0.001
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and 73.8% of those that abandoned (discriminant power of
74.1%).

The appliance of the obtained formulaonthe 2015 users,
considering the result of drop out from a probability of 0.5,
showed that the model adequately detected 71.6% of those
who stayed at the centre and 67.8% of those that abandoned
(discriminant power of 69.7%). Theoptimal cut-off point of
thismodd wasof 0.49, classifying asadrop out those subjects
with asuperior probability and obtaining atotal discriminant
power of 70.1%. Figure 2 presents the ROC curve of the
reproducibility of themodel incentre 2.

ROC Curve

Sensitivity

Top ) 0 06 08 10
1 - Specificity
Diagonal segments are produced by ties.

Figure 2. ROC curve for reproducibility of centre 2.
Discussion

Under the knowledge of the authors, this study is a
pioneer in comparing predictive modelsof member drop outs
in fitness and wellness centres over different years. In
addition, the variables used are rea behaviours registered
without the use of questionnaires obtained through internal
information sources of daily use of current sport centres.
Theconstruction of predictivemodel susing amanua method
allowed to reduce the number of variables and categories,
maintaining the subset of variables that produce the most
information but maintaining or improving discriminant power.
In this way, numerous studies analyze the predictive value
and the association of each one of these variables
independently with dropping ouit.

Regarding the main purpose of the study, the results
demonstrate the consistency of the models when applied to
different samples. Specifically, when the predictiveformula
isappliedtothenew sample, we can find that both sensitivity
and specificity are maintained. Although no studies have
been found that confirm the results obtained in the current
study, we can establish that the model s generated in each of
the sports centres are useful and effective, asthey maintain
their discriminatory power in different samplesin different
years compared to the sample the model was created on.

However, regression models vary between two centres
analyzed, despite being of similar characteristics, being
located in aclose environment, bel onging to the same busi-
nesssegment (mid-market) and using the samedatarecording
system. Thesefindingsimply important implicationsfor the
professional field since they demonstrate the intra-centre
utility initspossible gpplication to anticipate customer losses.
However, athough the modd is consistent in time for the
same centre, it is not consistent between different centres,
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soitisnecessary for each sportsfacility to generateits own
model based on the parameters and variables obtained from
its system. access control and CRM.

In addition, these results contrast with those obtained
by Watts (2012), because it was not possible to achieve
consistency in its predictive model when it is applied in
another sample from the same sports centre. However, this
estimate was made with a attitudinal approach, based on a
questionnaire. Thisstudy also suggestsasuperiority of drop-
out prediction models based on behavioral approach. The
relationship between the quality questionnaire results and
perceived satisfaction with users future intentions at sports
centres has been demonstrated (Alexandris et a., 2004;
Avordiaou & Theodorakis et d., 2014; Howat & Assaker,
2013). Nonetheless, inredl lifeit isnecessary that the centre
conduct regular questionnaireswith memberswith two clear
negative aspects: the need to interrupt the user and most
importantly theinability to havereal timecontrol over users
obtaining only partial data from members. Therefore, the
implicit advantage in the method used is the ease and
simplicity to control the variablesincluded, asthey represent
habitsthat are registered day to day at the centre. In most of
the cases, the centres have comprehensive management
softwarethat perform thisautomaticaly.

However this method presents some limitations. For
example, this study has not differentiated the sample
depending on their motivation for attending the fitness cen-
tre, in spite of the importance of not abandoning sport
practice. Equally, lifestylescaninfluenceon membersloyalty
in this type of sports centre (Suresh, Ravichandran &
Ganesan, 2011), dthough in this study they have not been
taken into account. We understand that these and other
psychological variables like perceived quality, satisfaction
or perceived value will modify the final behaviour of the
individual. Therefore, existing literature showsthat tangible
factorslikefacility quality, equipment and cleanlinessor in-
tangiblefactorsliketreatment perceived or empathy areclear
factors for predicting future intentions related with the
individuals satisfaction (Afthinos, Theodorakis & Nassis,
2005). Therefore, both methods are not exclusive but
complementary, although the method proposed in thisstudy
may have more limitations in its goodness of fit, it culd be
easier to put into practice within the sector.

Secondly, it is also possible to interpret the differences
and implicationsof the explanatory variablesincludedinthe
models. Thevariablesincluded in both model swere access,
stay, antiquity, expenditure, ex-member and rece ptsreturned
with the two last variables being the ones with the most
importancein both models. Themode coincideswith other
studiesinthe predictivevaueof theaccessvariable (Bedford,
2009; Bodet, 2012; Ferrand et d., 2010; Hurley, 2006), antiquity
(Ferrand et d., 2010; Watts, 2012), expenditure (Bedford, 2009;
McCarthy, 2004) and receiptsreturned (Chen, Fox, Haase &
Wang, 2006). Point out that neither the changein membership
or guota maintenance fee were significant in the fina
configuration of the models. Therefore, it can beinterpreted
that loyalty actions based on the offer of economic feesto
avoid user drop out may not be effective. Although this
study hasbeen carried out in centreslocated in the so-called
mid-market sector, theseresultsarelinked to the conclusions
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of Garcia-Fernandez, Gdvez-Ruiz, Fernandez-Gaviraet a.
(2018) in the low-cost sector, suggesting that price doneis
not akey e ement in the competition for user loyalty.

The models obtained coincide with those found in other
studies in the predictive values of access, antiquity and
returned receipts(Chen et a. 2006; Triadd & Aparicio, 2004).
However, themodelsobtained in each centreare different so
it seemsthat the centre regul ations and specific management
aspects condition the behaviour of their members. Thus, we
find that gender, age or offers of anticipated fees (quarterly,
semi-annual, annual) are only significant for one of the
models. Therefore, according to theresults of thisstudy itis
not possible to define a general mode for all centresif the
aimistomaintainthe highest level of goodnessof fit possible
withtheinformation of their access systems, since depending
on their characteristics, it may vary the factors that lead to
user loyalty (Garcia-Fernandez, Gavez-Ruiz, Véez-Colon et
d., 2018).

Furthermore, gender has not been significant for
predicting member drop outsin other studies(Bedford, 2009;
Triadd & Aparicio, 2004). Park (1996), discarded demographic
variables(gender, sex and occupation) asloyalty behavioural
predictors. Garcia, Bernal, Laraand Galan (2013) did not find
significant gender differences in the study on Andalucian
sport service users.

Although older people and anticipated quota fees have
been traditionally associated with greater loyalty (Bedford,
2009; Ferrand et d., 2010; IHRSA, 2012; Triadd & Aparicio,
2004), theinclusion of morevariablesinthe predictivemodeds
has led to these two not being significant in drop out
prediction. Therefore, it appears that behavioural variables
explain the variance of drop out, assuming the differences
between ages. Likewisg, it seems necessary to analyse in
depth the benefits of anticipated fees as there is a great
predominance of monthly feesin these centres avoiding in
thisway longer commitments between the company and its
users.

With the methodology and variables selected in this
study, a predictive model with adiscriminant power near to
70% isachieved whichisdetermined asoptimal accordingto
Seyerbergetd., (2001) and Tengaet d. (2010). Theresultsin
specificity and sensitivity are similar to those obtained by
Chenet d. (2006) who obtained apredictive effectiveness of
62.5% for those who drop out (sensitivity) and of 86.6% for
thosewho do not (specificity). Onthe other hand, Sperandei
et al. (2016) established a predictive drop out model which
concludesthat member profilesolder than 25 yearsthat have
never exercised regularly before, are motivated for losing
weight and are not motivated for exercising for health,
aesthetics or hypertrophy reasons are those who are more
likely to drop out each month.

It must be pointed out that although the moddls have
good discrimination power, the goodness of fit was limited,
which could indicate the need to include other types of va-
riablessuch asantiquity, motivation or member lifestylewhich
explaindrop out behavior inthefitnesscentres. Inthisregard,
our sample is formed by members with different antiquity
within in the club, allowing to integrate in the model the
different perceptions and usesamong experimented and new
users. Thus, Watts (2012) showed differences between new
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and old members, being able to predict drop outs easier in
new membersthan memberswith more antiquity in the cen-
tre. The new members show more intention of cancelling
their fee, alower evauation of the quality of service, aswdll
as alower perception of quality-price and intention of use
than the membersthat have belonged to the centrelonger. In
thismanner, theantiquity of the membershel psto determine
the reasons why members continue or drop out of the cen-
tre

Also Avourdiadou and Theodorakis (2014) find
differences in the influence of the quality and satisfaction
perceptions on the loyalty between experts and novice
membersinafitnesscentre. Themorenovicemembersvaue
asafundamental aspect the quality perceived, whilst for the
more veteran members the generd satisfaction isthe factor
that most influences on the future behaviour of permanence
within the centre. In low-cost centres, the study by Garcia-
Ferndndez, GAvez-Ruiz, Ferndndez-Gaviraand Véez-Colon
(2016), showsthat the relation between satisfaction, quality
and perceived val uevariablesand futureintentionis stronger
in the group that has been amember for lesstime (Iessthan
three months).

Conclusions

Through the use of sport centre data base, predictive
modelscan beobtained. Thisallowstoidentify those subjects
that are likely to drop out and those who probably will not,
using just behaviour history without taking into account
psychological variables. The effectivenessof itsapplication
thefollowing year iscorrect, asit does not show big changes
in its power discrimination. In addition, the search for the
optimal cut-off point confirms the results obtained finding
similar valuesin specificity and sensitivity. Finaly, the present
study showsthat each sport centre have their own predictive
model composed of different variables with different
importance within each mode , thus each centre must obtain
their own model.

Themainlimitation of thisstudy isthat the model spresent
low fit values, thereforein spite of correct discrimination, the
inclusion of other variables would improve the models
effectiveness. Ontheother hand, the datacollection process
of thevariables could register computer or manual errorsby
the centres management.

Future lines of research should evaluate whether the
models effectiveness decreases as time passes since its
creation. In addition, the identification in this study of two
different modelsalowsfutureresearch tofocuson comparing
models from different centres, of different management
modelsand from different cities.
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