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Adherence to Physical Activity in an Unsupervised
Setting: The Case of Lapse and Return to Practice in a
Brazilian Fitness Center
By Sandro Sperandei*, Marcelo Carvalho Vieira† & Arianne C. Reis‡
This study aims to evaluate adherence, dropout, lapse and return rates of members of a
fitness center in the city of Rio de Janeiro, Brazil, and the potential explanatory variables
for these phenomena. The study was exploratory and observational, using a retrospective
longitudinal frame of reference. The records of 5242 individuals, members of the fitness
center between Jan-2005 and Jun-2014, were monitored for 12 months after cancellation
of membership or until re-enrolment, whichever occurred first. A Cox proportional hazard
regression model was adjusted to identify variables associated with higher probability of
returning to activities. The general survival curve shows that 38% of members who drop
out will return to activities within 12 months. Of those who return, more than half return
within the first month. The regression model showed that age, previous level of physical
activity and length of membership before dropout are related to the probability of
returning earlier to activities after an interruption. Combined, those variables represent
an important difference between individuals with the best and worse combination of
significant variables. Our results can assist in the identification of high risk individuals
and therefore help in the development of strategies to prevent abandonment of physical
activity and to increase return after interruption.
Keywords: Exercise, Chronic Disease, Health Clubs, Survival Analysis.

Introduction
The most recent report by the International Health, Racquet and Sportsclub
Association (International Health Racquet and Sportsclub Association 2018)
confirms that Brazil presents the second highest number of health clubs and
fitness centers (HCFC) per capita in the world (34,000 HCFCs), sitting only
behind the United States of America with about 38,500 HCFCs. The report
indicates that more than 9 million Brazilians belong to private and public
HCFCs. Despite the impressive numbers, the same report suggests that the
retention rate in these facilities is less than 4% (International Health Racquet
and Sportsclub Association 2018), a worrying statistic given that it is well
established that only continued physical activity (PA) practice provides the
desired physiological and psychological benefits (Biddle and Mutrie 2007,
Kubo et al. 2010). In fact, individuals who train for a very short period of time
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may not even reach the desired physiological adaptations, which disappear
wholly or partly after discontinuation (Kubo et al. 2010). For this reason,
adherence, retention and dropout rates in PA programs have been increasingly
researched internationally (Cañamero et al. 2019, Clavel San Emeterio et al.
2019, Hooker et al. 2016, Kinnafick et al. 2014, Masuki et al. 2015, Teychenne
et al. 2015, Viljoen and Christie 2015).
Progress has been made in understanding the motivational factors
associated with adoption of PA practice generally (Courneya et al. 2012, Jones
et al. 2005, Pridgeon and Grogan 2012, Smith and Biddle 1999), but much
remains to be learned about the factors underpinning consistent and long-term
adherence to PA (Kinnafick et al. 2014, Viljoen and Christie 2015). It is well
established in the literature that personal factors play a role in the adoption and
maintenance of recommended levels of PA (Hooker et al. 2016, Jones et al.
2005, Vlachopoulos and Neikou 2007). For instance, research suggests that PA
rates decrease with age and differ across gender, social status and educational
attainment – with women, low socio-economic status individuals and
individuals with less formal education tending to face more constraints to
participation (McNeill et al. 2006, Mullen and Whaley 2010, Trost et al. 2002).
Social and environmental factors also are important contributors to PA
adoption and adherence (Titze et al. 2005, Vieira et al. 2013), with research
suggesting that, for instance, women favor group exercise programs because of
the social support system developed in these settings (Hanlon et al. 2014,
Viljoen and Christie 2015).
However, despite the growing popularity of HCFC worldwide, and in
Brazil in particular, these spaces have not received a great deal of attention
from researchers investigating adherence, retention and dropout rates in PA
programs, with most efforts in this field being concentrated on supervised
interventions, randomized controlled trials, and established group exercise
programs outside HCFC settings (Berry et al. 2018, Kuehl et al. 2016, Lorenz
et al. 2015). Alternatively, some research has looked at these rates within
HCFC settings but from a marketing perspective, establishing satisfaction
levels and intention to repurchase as some of the main variables to understand
PA adherence as consumer behavior (Cañamero et al. 2019, Ferrand et al.
2010, Gonçalves et al. 2016, Hurley 2004). While this body of work has
provided invaluable insights into external and internal factors impacting on
individual’s initiation, adherence and long-term maintenance of PA practice,
still very little is known about dropout, lapse and return patterns and its
implications on adherence to exercise programs in the unsupervised setting of a
HCFC (Clavel San Emeterio et al. 2019, Costa et al. 2009, Garay et al. 2014).
Recent research by the authors involving a sample of 5240 members of a
fitness center in Brazil found that the timeframe in which engagement with PA
takes place is an important factor when considering adherence to an exercise
program (Sperandei et al. 2016). For instance, the study found that even though
weight loss was the most prevalent motivation to start the PA program, it was
also significantly related to presenting a greater probability of an early drop
out. This result suggests that identifying motivation for initiation alone is not
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enough to achieve a more complete understanding of what is involved in longterm adherence to PA practice, and that including temporal aspects in the
analysis, particularly the timeframe comprising adoption, adherence, dropout,
lapse and return, may help in this process (Kinnafick et al. 2014).
The present study aims to analyze the explanatory variables related to
return to an exercise program after interruption. The study intends to close an
important gap in the literature, namely the temporal dynamics of adherence to
exercise programs. The study was conducted in a fitness center in the city of
Rio de Janeiro and is intended to provide researchers with further insights into
the subtleties involved in long-term adherence to exercise programs. For many
years, research has consistently shown that at least 50% of adults who initiate
an exercise program will abandon the activity within one year of commencement
(Dishman et al. 1985, Sperandei et al. 2016). What researchers have not yet looked
into is what happens afterwards – do these dropouts return? If so, after how long?
What variables impact on the chance of return?

Methodology
A medium-sized fitness center, with a monthly number of users ranging
between 550 and 700 members, located in the central business district of the
city of Rio de Janeiro, Brazil, was selected for the study. It operates between
6am and 10pm, Monday to Friday, and offers a variety of fitness-related
equipment and facilities, such as resistance training and cardio rooms, as well
as group fitness classes. Members pay a monthly fee for access to all
equipment and classes offered any time of day or day of the week.
The study was exploratory and observational, using a retrospective
longitudinal frame of reference. It is based on data collected by the fitness
center enrollment system and includes all individuals (appropriately deidentified) who enrolled between January 2005 and June 2014. It comprises
demographic information as well as details of the initial physical and
motivational assessment (i.e. reasons for joining) completed within the first
week of membership. Given data was collected from, and included, all enrolled
individuals, there is no potential source of bias in the selection or participation
criteria for this study. All database entries were used, with no missing data
being present.
Only individuals who registered for the first time in this period were
included in the sample. Additionally, only the first dropout and re-enrolling
process was considered in the analysis. The interruption of monthly payment
records was used as indicative that a dropout occurred, and the re-start of
payments was considered as re-enrollment. All temporal analyses were
measured in months. Each individual was monitored for 12 months or until reenrollment, whichever occurred first. The time during which the individual
remained away from the fitness center was considered, regardless of the year or
month the drop out or re-enrollment occurred.
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A total of 5242 individuals, with a mean age of 31.1 ± 8.23 years, were
included in the study.
The following data were selected as co-variables:
 Sex.
 Age (up to 25 years, 26-35 years and over 35 years). The division of
this variable was established to create categories with representative
size, avoiding spurious results associated with very small categories.
 Level of PA before commencement (inactive or active). This variable
was established through self-reporting, where inactive was defined as
not having engaged in any form of regular PA for at least the preceding
30 days.
 Smoking habit (smoker, former smoker or never smoked).
 Body Mass Index (BMI) (normal - up to 25 kg/m2; high - above 25 kg/m2).
Height and weight were obtained by standard methods, using a
mechanical Welmy 110 CH scale.
 Motivation for practicing PA at the fitness center (weight loss, physical
fitness, physical training, leisure, wellness, hypertrophy, health,
musculoskeletal rehabilitation, posture and aesthetics; allowed multiple
answers).
Except from height and weight, all variables were obtained by selfreporting.
The Kaplan-Meier method (Kaplan and Meier 1958) was used to establish
the overall survival curve in the first step of the nonparametric analysis.
Following, a series of Harrington-Fleming (Harrington and Fleming 1982) tests
was performed, with the r parameter varying between 0, 0.5 and 1. This
procedure is equivalent to executing the log-rank, Tarone-Ware and Wilcoxon
tests, respectively. Those variables with P-value equal or less than 0.25 were
included in a Cox Proportional Hazards model (Bendel and Afifi 1977).
Variables that were not significant (p> 0.05) were subsequently removed, one
by one, until the most parsimonious model was obtained (Sperandei 2014). A
likelihood ratio test was used to assess the significance of the final model.

Results
Table 1 presents the general characteristics and distribution of the sample
according to the selected 16 variables. Following a general trend in the HCFC
sector (International Health Racquet and Sportsclub Association 2018),
membership of the fitness center comprised mostly women (58.8%).
Conversely, the general trend of an increasing membership rate for individuals
aged 55 years and older to reach up to 25% of HCFC members worldwide
(International Health Racquet and Sportsclub Association 2018, Mullen and
Whaley 2010) is not evidenced in this gym, with results showing a clear
predominance of the 26-35 years age group (50.1%). Similar to findings from a
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study in the city of Pelotas (Da Silva et al. 2008), in the southern region of
Brazil, the vast majority of fitness center members were non-smokers (83.3%),
a result which aligns also with previous research that suggests fitness center
membership is associated with healthy behaviors (Ready et al. 2005, Schroeder
et al. 2017).
Table 1. Sample Characteristics
Variables
Sex
Female
Male

Final Model
exp(Coef)
CI-95%

n

%

p

3,081
2,161

58.8
41.2

1,399
2,627
1,216

26.7
50.1
23.2

1
1.14
1.34

--1.02 – 1.27
1.18 – 1.52

--0.021
<0.001

Level of Physical Activity Before Joining
Inactive
3,916
74.7
Active
1,326
25.3

1
1.34

--1.22 – 1.48

--<0.001

1
1.59

--1.42 – 1.78

--<0.001

Age
Up to 25 years
26-35 year
36 years and older

Length of Membership Before Dropout
Up to 6 months
4,530
86.4
More than 6 months
712
13.6
Smoking Habits
Smoker
528
10.1
Former Smoker
346
6.6
Non-Smoker
4,368
83.3
Body Mass Index
High
2,360
45.0
Normal
2,882
55.0
Motivation: Weight Loss
No
1,662
Yes
3,580
Motivation: Physical Fitness
No
3,559
Yes
1,683

31.7
68.3
67.9
32.1

Motivation: Physical Training
No
5,078
Yes
164

96.9
3.1

Motivation: Leisure
No

98.8

5,179

99

Sperandei et al.: Adherence to Physical Activity …

Vol. 6, No. 2
Yes
Motivation: Wellness
No
Yes
Motivation: Hypertrophy
No
Yes
Motivation: Health
No
Yes

63

1.2

4,736
506

90.3
9.7

3,557
1,685

67.9
32.1

4,139
1,103

79.0
21.0

Motivation: Musculoskeletal Rehabilitation
No
4,976
94.9
Yes
266
5.1
Motivation: Posture
No
Yes
Motivation: Aesthetics
No
Yes

4,963
279

94.7
5.3

2,815
2,427

53.7
46.3

Other highlights of the sample’s characteristics include a high proportion
of inactive individuals before starting their activities, weight loss being the
most cited motivation for enrolling in the fitness center – a finding consistent
with a population study in southern Brazil (Da Silva et al. 2008) – and physical
training and leisure being cited by only 3% of individuals as their motivation
for joining.
The overall analysis of individuals’ return to the fitness center is presented
in Figure 1. Here, the cumulative returning probability is used instead of the
traditional Kaplan-Meier survival curve because the event of interest (i.e.
returning) is desirable, unlike the usual “death event” used in this kind of
analysis. In total, only 38% of individuals who dropped out in the period of
analysis returned to the fitness center within 12-months. The curve shows that
the probability of an individual returning to the fitness center after an
interruption of one month was 0.22; for a period of two months, the probability
was 0.27, and so on. In summary, the probability of an individual returning by
the end of 12 months was only 38%. Of those who return, more than half
(22%) return within the first month after cessation, which means that after the
first month the probability of an individual returning is approximately only
16%.
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Figure 1. Overall Probability of Returning to the Fitness Center. Dashed Lines
Represent 95% Confidence Intervals

The final model fitted to these data presented the following variables as
significantly related to the likelihood of an individual returning to the fitness
center after dropout: age, being physically active before joining the fitness
center, and length of membership before dropout. No other variable, including
the motivational factors, significantly impacted on return rates.
Results show that older individuals (36 years and older) have a higher
chance of returning to their exercise program after an interruption of their
membership. Individuals who were inactive before starting at the fitness center
have a lower chance of return. In addition, the longer the individual stays
active the higher the chance of them returning to the fitness center.
A profile of representative individuals who possess the significant
characteristics was created to determine the probability of return of different
profiles. Figure 2 presents the estimates for the profile of the best prognosis
(aged over 35 years, active, and a member for more than 6 months) and of the
worst prognosis (age up to 25 years, inactive, and a member for no more than 6
months).
Figure 2 shows that less than 30% of individuals fitting the worst
prognosis profile will return to the fitness center within 12 months after
cessation. On the other hand, approximately 63% of those who fit the best
prognosis profile are likely to return within 12 months. In addition, 41% of
those who fit the best prognosis profile return within the first month after
cessation, a rate considerably higher than those with the worst prognosis profile
can achieve within 12 months.
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Figure 2. Probability of Returning According to Different Profiles

Discussion
Among the drop out group, only 38% returned to fitness center activities in
a 12-month period. The majority of those (57.9%) returned within one month.
Depending on personal characteristics, the overall 12-month return rate was as
low as 29% of individuals, or significantly higher, with more than 60% of
individuals returning to the fitness center.
Research by the American College of Sports Medicine (2013) has found
that only 5% of sedentary adults who initiate an exercise program in a HCFC
setting adhere to the practice. A population study conducted in a Brazilian city
found that 60.1% of individuals had been members of a HCFC in the past but
only 7.8% were members at the time of the study (Da Silva et al. 2008). These
numbers highlight not only low adherence rates but also point to the fact that
there is a high turnover of HCFC members, a scenario that McCarthy (2007)
labels as a triple loss: financially, for HCFCs owners, an opportunity loss for
HCFC managers and an experiential loss for members. We add that,
significantly, it is also a lost opportunity for achieving personal and public
health goals.
Findings from a previous study investigating the factors contributing to
dropout among this sample (Sperandei et al. 2016) found a very similar pattern
to the one described above for return rates. In the former study, the best
prognosis profile associated with adherence was also composed of individuals
aged over 35 years and who were active before becoming a member of the
fitness center, although motivational factors such as hypertrophy, health and
aesthetics were also positively related to longer-term adherence, while weight
loss as a motivation negatively impacted on adherence. At the other end of the
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spectrum, the worst prognosis profile associated with adherence was composed
of individuals aged up to 25 years who had never engaged in PA before joining
the fitness center, a similar profile to the one found here for lower likelihood of
return after interruption. The combination of the two sets of findings suggests
that younger and previously inactive individuals not only have a higher chance
of dropping out from their exercise program, but also a lower chance of
returning after an interruption. This outcome is aggravated by the fact that,
given they have a higher chance of dropping out and they are likely to stay
active for a shorter period of time, this will further reduce the chance of their
return. It is important to highlight that this cohort represents more than one
fifth (20.5%) of the total membership, showing how significant this group is to
the fitness center as a sustainable business.
Furthermore, combining the present findings with those previously
published that showed that less than 5% of members stay active for more than
12 months (Sperandei et al. 2016), the present results suggest that the fitness
center will lose almost all its membership within 12 months, as those who
dropout are not likely to return. This means extensive resources need to be
constantly invested by the business to attract new members who may never
reap the benefits associated with PA, given they are likely to dropout within 3
months of commencement (Hurley 2004, Sperandei et al. 2016). Studies
conducted in HCFC settings have found similar dropout rate patterns and have
reported on investments made by managers to continually recruit new members
(Gonçalves and Diniz 2015, Gonçalves et al. 2016, Hurley 2004). Surprisingly,
however, previous research has found that only half of senior HCFC managers
reported being more concerned with keeping customers than with attracting
new ones (Hurley 2004), a worrying statistics that suggests a disregard by
HCFC managers for the benefits their service is supposed to deliver.
Interestingly, return rates were not impacted by motivational factors for
initial adherence, suggesting that once the individual drops out, the motivation
to initiate in the first place becomes less relevant, emphasizing the significance
of establishing a habit or routine in maintaining long-term adherence
(Cañamero et al. 2019, Kinnafick et al. 2014, Neal et al. 2013, Pridgeon and
Grogan 2012, Teychenne et al. 2015), even when an interruption from practice
is experienced.
In addition, common barriers to PA practice identified in previous studies
include lack of time, lack of enjoyment, lack of social support and,
significantly for this study, lack of past exercise behavior (Trost et al. 2002).
Our results show that individuals who maintain their membership for longer,
and who therefore are expected to have developed a habit of exercising, are
less likely to dropout and more likely to come back to activities after an
interruption. Cañamero et al. (2019) highlight that individuals who attend a
HCFC with the purpose of staying fit or having a healthier lifestyle were more
likely to continue membership than those whose objectives were to lose weight
or improve their body image. These results reinforce the importance of creating
mechanisms to help individuals sustain PA practice for longer than 6
consecutive months to ensure long-term adherence to exercise practice. Our
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results emphasize also the need for HCFC to create strategies to re-attract
quickly individuals who interrupt membership, as the longer they are away
from their spaces of practice the less likely they are to return.
In regards to the association between demographic variables and the
likelihood of return after an interruption in PA practice, in contrast to other
studies that indicate women face more barriers to engage in PA (Cousins and
Gillis 2005, Sørensen and Gill 2008), our results did not show a significant
difference in return rates between males and females. Indeed, the previously
published study using the same database also did not find sex to be correlated
to dropout. One potential explanation for such difference is that previous
studies have focused more on adoption and adherence than on dropout, lapse
and return (Kinnafick et al. 2014), which, this study suggests, may present
differing patterns. Also, given that HCFCs tend to attract more women than
men, as industry data confirms (International Health Racquet and Sportsclub
Association 2018), it might be a setting that not only presents more appeal to
this group but also offers services that support adoption and adherence, such as
childcare facilities, for instance. It is an issue, however, that deserves further
investigation.
It is important to note that this study did not explore the reasons for drop
out/interruption, or the motivation to return, although we have taken into
account the initial motivation to join the fitness center. Gjestvang et al. (2019)
found that, in a population of 125 HCFC members in Europe, 44.2% reported
dropping out from the previous HCFC due to lack of motivation, which the
authors suggested could be explained by little to no change in physical fitness,
body composition and weight. A report by IHRSA suggested that almost 30%
of former HCFC members intend to join another similar establishment within
12 months of discontinuing membership with their former club (Hurley 2004),
although there is no confirmation that this intention will translate into actual
behavior. In addition, marketing research at HCFCs has suggested that
satisfaction with service delivery, among other service-related variables, affect
membership (Ferrand et al. 2010, Gonçalves et al. 2016, Hurley 2004),
implying that members might leave a fitness center to move to another one, and
therefore continue their practice, as IHRSA’s report suggests. It is
recommended, therefore, that future research should explore these temporal
dynamics now incorporating information on subsequent movement of members
to other HCFCs or other PA practices and settings to confirm if these dropout
rates reflect only a short interruption in practice or long term cessation.
Other important limitations of the present study are that data on frequency
of attendance were not recorded and that monthly payment of fitness center
fees was used as the measure of adherence. In regards to the former, research
has consistently shown a correlation between frequency of participation and
adherence to PA practice (Clavel San Emeterio et al. 2019, Ferrand et al. 2010,
Garay et al. 2014, Tsitskari et al. 2014). However, a study conducted in a
fitness center in Portugal found that weekly frequency of attendance did not
predict retention (Gonçalves et al. 2016), emphasizing the need for further
work in this field. Regarding the latter, although it is possible that individual

104

Athens Journal of Sports

June 2019

members make payments for one or more months but not attend the fitness
center before cancelling their membership, we assume that not a considerable
number will do so, being negligible in a sample of more than 5000 individuals.
If that is the case, however, it only provides further evidence of lack of
continued engagement in an exercise program, making our results even more
alarming.
Overall, although data presented here were obtained from only one fitness
center, similar results from a similar study (Garay et al. 2014) conducted in a
different fitness center in Brazil confirm findings. The results also align with
general predictions found in the international literature reviewed above. Even
though some probabilities and percentages may vary from one fitness center to
another, the robustness of the data presented here suggests that the profiles
described above will be consistent across locations and should be taken into
consideration by managers and trainers. Nonetheless, given the paucity of
research investigating the temporal dynamics associated with adherence,
dropout, lapse and return to exercise programs in unsupervised settings, it is
recommended that more studies in this field be conducted to further
corroborate our findings.

Conclusion
In this paper, we have presented data that provide a novel contribution to
research in the field of adherence to PA practice. In particular, we have brought
to the fore the temporal dynamics associated with adherence, dropout, lapse
and return to exercise programs in the unsupervised setting of a fitness center.
A ten-year analysis involving more than five thousand individuals showed
that the probability of members of a fitness center returning to activities after
an interruption was less than 40%. More than half of returning individuals will
return in the first month after dropout. After the first month, the probability of
returning is approximately 16% only. The study found that young adults, who
comprise a considerable proportion of fitness center membership, are less
likely to return to their activities once they dropout. This situation is
aggravated by other characteristics, namely level of prior PA engagement and
length of membership of the fitness center. In addition, this study found also
that the profile of those less likely to return was very similar to that of those
more likely to dropout, as presented in previous work using the same dataset
(Sperandei et al. 2016). It is therefore very important that PA professionals and
managers working in HCFC settings pay especial attention to those presenting
the characteristics described here and develop strategies to prevent, first, the
dropout and, second, to achieve a swift return, given that the probability of
returning after the first month’s absence is very low.
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