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Abstract

Fitness coaches seem to play an essential role in the field of exercise as they help prevent

sedentary lifestyles and promote overall health, quality of life, and well-being. This study

aimed to explore the effects of fitness coaches’ behavior perceptions, intrinsic motivation,

and enjoyment of exercisers on their long-term fitness and health, as well as their commit-

ment to exercise. A total of 202 individuals participated in the study that was developed over

three data gathering occasions (baseline, three months and six months). To this end, three

psychometric scales were used as part of a multi-section survey: FCBS-Fit (perception of

the fitness coach’s behavior), IMIp (intrinsic motivation of exercisers), and PACES (enjoy-

ment in exercise), along with the assessment of four health/fitness variables: anthropometry

(i.e., waist-hip ratio), strength (i.e., handgrip strength), flexibility (i.e., sit-and-reach), and

cardiorespiratory fitness (i.e., VO2máx.). Overall, the results suggested that the perception

of the fitness coach’s behavior, the exerciser’s intrinsic motivation, and enjoyment were pre-

dictors of the health/fitness outcomes, and seemed to be related to the exercise commit-

ment at the end of three and six months. The novelty of this study is the examination of

psychological and physiological factors in an integrated and longitudinal manner within the

scope of exercise in fitness and health clubs. Therefore, these findings shed light on fitness

coaches as an important element in the propagation and maintenance of exercise habits,

accomplishment of tangible outcomes by exercisers, health promotion and the fitness sec-

tor’s growth.

Introduction

There is nowadays an agreement that engaging in regular and adequate physical activity and

exercise across the lifetime can have a dramatic positive influence on health and well-being [1].

However, the population in general fails to reach the recommendations [2], which has become

a significant public health issue [3]. Despite the initiatives conducted with the intent of
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enhancing exercise habits, the result ends in moderate and unsustained gains [4]. Hence, a

more detailed understanding of the variables involved is needed to maximize the likelihood of

successful involvement and adherence [5]. Once fitness coaches are at the forefront of health

[6], the fitness sector and its body of professionals can become a game changer [7].

The enrollment and rates of abandonment at a fitness center are connected to improve-

ments in fitness parameters. Failure to observe progress in less than a year leads to dropout

[8]. It is expected that 40%-65% of individuals who start exercising dropout over the first 3–6

months [9–11] and only 30%-60% of members continue attending in the second year [12].

With withdrawing from exercise routines being one of the main challenges in the fitness sector

[13], the quality of fitness coaches’ behavior can be important in fostering better levels of

intrinsic motivation in exercisers [14–16], enjoyment as one of the most essential concerns

regarding exercise [17–20], supporting interpersonal behaviors [21,22], and satisfaction of

basic psychological needs [23].

Self-determination theory

This study uses Self-determination theory (SDT) as a conceptual framework [24–26]. SDT is a

prevalent contemporary social-cognitive motivation theory in the fields of physical activity,

sport, and exercise. According to this approach, social environments can either support or hin-

der human performance based on how well they meet individuals’ basic psychological needs.

SDT proposes that humans possess three fundamental psychological needs: autonomy (i.e., the

ability to engage in behavior willingly), competence (i.e., the feeling of mastery and effective-

ness), and relatedness (i.e., the desire for meaningful connections with others) [24,25]. Based

on this notion, these basic needs are seen as crucial elements for people’s adaptation, integrity,

and development [27,28].

Moreover, the theory postulates that need-supportive social environments boost human

beings’ internal motivating sources and well-being. The combination of need-depriving

(neglecting needs) and need-thwarting (actively undermining needs) social environments has

a negative impact on the external sources of motivation in humans, leading to maladaptive

outcomes such as ill-being [24,28]. Therefore, the social conditions mentioned above exist at

contrasting extremes of a spectrum that establish the foundation for human motivation. Moti-

vation to participate in an activity can be autonomous or controlled [25,26]. Autonomously

motivation includes activities driven for inherent interest, enjoyment, and satisfaction (intrin-

sic motivation), or aligned with personal beliefs and valued outcomes (identified and inte-

grated regulation, respectively).

Conversely, controlled motivation involves activities to avoid internal conflict (introjected

regulation) or to react to external pressures (external regulation). Thus, motivation forms a

continuum from lack of motivation to various levels of extrinsic and intrinsic motivation.

Researchers have established that intrinsic motivation is the primary factor influencing long-

term adherence to exercise [29]. Individuals with greater intrinsic motivation tend to exhibit

more successful behaviors, such as increased adherence, and experience higher levels of health

and psychological well-being [26]. Thus, this study examined the relationships between exer-

cisers’ intrinsic motivation, enjoyment, and the behavior of fitness coaches, considering that

one of the key aspects of SDT is the evaluation of contextual factors [26].

In organized social environments (e.g., exercise), a social agent (e.g., fitness coach) can

intentionally influence the social environment. As a result, the agent may support or influence

the participants’ motivation process through their behavior. In exercise settings, the coach’s

instruction style impacts participants’ motivation [30]. The perception that the fitness coach

has a supportive interaction style can favorably influence intrinsic motivation [31] and exercise
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outcomes [32]. The behavior and emotional consequences of exercise can explain an individu-

al’s reasons for regularly engaging in exercise [33]. Individuals ought to perceive fitness

coaches as supportive and exercising as an enjoyable activity to advocate long-term exercise

commitment [34]. Hence, it is crucial to comprehend the factors involved to encourage regular

and enduring engagement [35,36].

Health and fitness

Achieving desired health benefits and improving physical fitness are the main drivers of long-

term exercisers’ use of health/fitness club [37]. Traditionally, health-related physical fitness

involves four components: body composition, muscular fitness, flexibility, and cardiorespira-

tory fitness [38]. The waist-to-hip ratio [39] is a rapid and simple anthropometric assessment

to identify an individual’s body composition and degree of abdominal fat. Along with the

Body Mass Index, it is a metric that quantifies obesity [40]. Nevertheless, the waist-to-hip ratio

has been recommended as a superior predictor of cardiovascular disease [41].

Among the methods for testing muscle strength, handgrip strength has been widely used

because it is a simple, rapid, cheap, and effective test that uses portable equipment [42]. Grip

strength has been reported to be a consistent and valid predictor of health, muscular fitness,

dexterity, and overall strength [43], among healthy and clinical populations [44]. This assess-

ment could be used as a general indicator of overall muscle strength, including those of the

lower limbs [45]. Flexibility pertains to the inherent characteristics of bodily tissues that estab-

lish maximal joint range of motion without resulting in injury [46]. Evaluating the flexibility of

the hamstring muscles is crucial in the field of sports medicine because of its frequent correla-

tion with prevalent non-contact injuries that can have both immediate and prolonged effects

[47]. Hamstring flexibility should be incorporated into health-related testing protocols because

of its significant relevance to both daily living activities and performance [38].

Cardiorespiratory fitness is a key predictor of mortality and morbidity [48]. It is considered

one of the most significant measures of health, even above other traditional indicators such as

body mass, blood pressure, and cholesterol levels [49]. Maximal oxygen consumption

(VO2máx.) is defined as the greatest rate at which oxygen can be transported, metabolized,

and used during exercise. It is the best metric to define the overall ability of the cardiorespira-

tory system to supply oxygen during exercise [50]. Testing this physical capacity can help iden-

tify primary preventive needs and health promotion initiatives [51]. Given that the direct

estimation of VO2máx. has various restrictions (e.g., expensive and specialized equipment),

this technique is impracticable in many cases. Field tests can be a viable option for estimating

VO2máx. with The Rockport Fitness Walking Test [52] being one of the submaximal assess-

ments having the greatest validity [53].

To the best of our knowledge, no investigations have been undertaken utilizing this specific

research design to examine the effects of fitness coaches on individuals’ commitment to regu-

lar exercise. Therefore, the novelty of this study lies in its integrated and longitudinal analysis

of both psychological and physiological aspects within the framework of exercise in health/fit-

ness clubs. Thus, the purpose of this study is to analyze the influence of exercisers’ perceptions

of fitness coaches’ behavior, intrinsic motivation, and enjoyment while exercising on over time

fitness and health outcomes, specifically concerning anthropometry, strength, flexibility, and

cardiorespiratory fitness. Additionally, the study aims to observe the relationship between

these factors and adherence to exercise routines.

Based on the evidence provided [8,17,18,22,33,54], it is hypothesized that fitness coaches’

behavior perceptions, intrinsic motivation, and enjoyment of exercisers might have the poten-

tial to influence health/fitness and, consequently, the sustainability of exercise routines.
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Materials and methods

Participants

The research was conducted with Portuguese gym-goers engaged in fitness group classes (Aer-

obics, Cycling and Pilates), and/or in cardio-resistance training (which involved lifting weights

or cardiovascular activities). Participants were selected on the basis of convenience from a

pool of individuals judged relevant to the study’s inquiry (i.e., their selection was driven by

availability and their desire to participate). The study involved 202 participants recruited from

September 2022 through June 2023, including both genders and varied age groups, all of

whom actively volunteered to participate in the research. The dataset consists of 106 males

(52.5%) and 96 females (47.5%), with ages spanning 18 to 64 years (Mage = 36.17; SD = 12.30).

On average, participants reported 7.45 years of exercise experience (SD = 8.93) and an average

weekly attendance of 3.52 training sessions (SD = 1.35).

Design and procedures

This research has a longitudinal quantitative design, considering three assessment stages (i.e.,

baseline (A1), three months (A2), and six months (A3)) to analyze the characteristics of the

variables under study, identify their effects on the health/fitness results of the exercisers, and

their commitment to exercise routines. The schedule of assessments is based on the significant

known dropout rates that occur during these time periods [9–11].

Initially, potential exercisers in the fitness context were approached and requested to freely

engage in the study (Fig 1). Of the 634 individuals who were first contacted, either directly or

via email, 217 responded to the request. Throughout the recruitment process, 15 individuals

were rejected because they displayed physical constraints that made it impossible for them to

participate in the study or because they could not be scheduled. The remaining individuals

were included after a sports anamnesis was performed. Subsequently, after streamlining the

first proceedings, the assessments were arranged according to each participant’s availability. In

addition, the participants were requested to fill out a multi-section online survey.

A permanent contact channel was created between participants and researchers so that any

questions could be answered swiftly. Participants were informed of the parameters and objec-

tives of the study, their anonymity, and confidentiality. An informed and enlightened written

consent to participate was provided. The participants completed the consent form expressing

their agreement to participate in the study by answering affirmatively to the question: “I have

read the information and give my authorization for my involvement in the study. Upon perus-

ing the text, I comprehended the objectives of the investigation and was afforded the opportu-

nity to clarify any doubts I may have had”.

The study was approved by the Polytechnic Institute of Maia Research Center Scientific

Committee (Ref. No. 003/06/22), and was conducted in accordance with the Declaration of

Helsinki.

Measures

To develop the design and implementation of the study, a multi-section survey was created to

assess the independent variables. The instrument included three psychometric scales: percep-

tion of the fitness coach’s behavior (i.e., FCBS-Fit), intrinsic motivation of the exerciser (i.e.,

IMIp), and enjoyment (i.e., PACES). Standardized and validated tests were employed to mea-

sure the dependent variables, which included: anthropometry (i.e., waist-hip ratio), strength

(i.e., handgrip strength), flexibility (i.e., sit-and-reach), and cardiorespiratory fitness (i.e.,

VO2máx.).
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Fig 1. Flowchart of the study participants.

https://doi.org/10.1371/journal.pone.0310931.g001
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Fitness coach behavior. The Fitness Coaching Behavior Scale (FCBS-Fit) [55] aims to

evaluate the quality of fitness coaches’ behaviors by theoretically adopting the Coaching Model

[56], which is commonly used in sports training. This measure comprises 22 items and is spe-

cifically designed for fitness coaches. The frequency of these events was measured using a

6-point Likert scale, including 1 (never does it), 2 (rarely), 3 (occasionally), 4 (many times), 5

(nearly usually), and 6 (always does it).

It is divided into four distinct dimensions: 1) Technical and positive rapport (providing

demonstrations and instructions for exercises, offering corrective feedback, using positive

reinforcement, encouraging continuous development, and fostering trust in the given instruc-

tions; 2) Goal setting (assist in establishing and defining both short- and long-term objectives

and provide assistance in achieving them); 3) Exercise planning and prescription (involves cre-

ating customized, demanding, well-structured, and specific fitness programs for training ses-

sions); and 4) Negative rapport (refers to behaviors such as yelling showing favoritism toward

others, making ironic comments about one’s inability, and making negative comments during

exercise).

In general, the results from the different phases of psychometric analysis of FCBS-Fit con-

firm the validity and reliability of the data. In this study, the scale revealed the following inter-

nal consistency values: Cronbach’s α was 0.82 for Technical and positive rapport; 0.88 for Goal

setting; 0.77 for Exercise planning and prescription; and 0.73 for Negative rapport.

Exerciser’s intrinsic motivation. Considering that intrinsic motivation is the primary fac-

tor influencing long-term exercise adherence [29], the Portuguese version of the Intrinsic

Motivation Inventory (IMIp) [57] was used to evaluate the intensity of exercisers’ intrinsic

motivation in the context of physical sport and physical activity. The scale consists of 18 items

grouped into four subscales: Pleasure (e.g., “I absolutely enjoy doing activities in the gym”;

Competence (e.g., “I’m pleased with my performance in gym activities”); Effort (e.g., “I work

hard in the gym”); and Pressure (e.g., “I feel under pressure while doing activities at the gym”).

Participants expressed their motivation to practice one or more activities in the gym by agree-

ing or disagreeing with each of the statements and responded on a 5-point Likert scale

(1 = Strongly disagree to 5 = Strongly agree).

This instrument has been frequently adopted in the realm of sports and exercise primarily

because of its reliability and construct validity. In this study, the scale revealed the following

internal consistency values: Cronbach’s α was 0.79 for Enjoyment; 0.81 for Competence; 0.72

for Effort, and 0.88 for Pressure.

Enjoyment. For this purpose, the Portuguese version of the Physical Activity Enjoyment

Scale (PACES) [58] was used. This measure consists of eight statements and assesses the

amount of agreement with exercising enjoyment, based on a 7-point Likert scale ranging from

“1-Strongly disagree” to “7-Strongly agree”. This scale was originally developed to assess the

enjoyment of physical activity using an 18-item scale [59]. More recently, Mullen and col-

leagues [60] validated an 8-item version with good psychometric properties from which the

Portuguese validation was developed. In this study, the internal consistency determined by α
was 0.87.

Waist-hip ratio. The ratio between waist and hip circumference is a superior clinical mea-

sure for predicting all-cause mortality from cardiovascular disease [61], and a reliable predic-

tor of type II diabetes mellitus [62]. Previous research indicates that a waist-to-hip ratio greater

than 0.90 cm for men and 0.85 cm for women is associated with an increased risk of diabetes

mellitus and hypertension [63]. The buildup of excessive fat in the abdominal areas is related

with a larger risk of diseases related to habits and body weight, while measuring the waist-to-

hip ratio is an appropriate metric for this stratification [64].
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Waist and hip circumferences were measured using a fabric tape measure, which normal-

izes the tension of the tape on the skin and increases the consistency of the measurement. The

average of two measures was utilized as long as they did not vary by more than five millimeters;

otherwise, the assessment would be repeated. As recommended, duplicate measurements at

each site were obtained in rotation, rather than consecutively (i.e., taking a measurement at all

the locations to be analyzed and then repeating the sequence) [38].

Waist circumference was determined by the participant standing, arms at their sides and

along their body, feet together, and abdomen relaxed. A horizontal measurement was taken in

the narrowest section of the torso (above the navel and below the xiphoid process). Concern-

ing the hip circumference, with the individual standing and feet together, a horizontal mea-

surement was obtained at the place of the greatest circumference of the glutes [38]. The ratio

value of these two perimeters is the product of dividing the waist perimeter by the hip

perimeter.

Handgrip strength. Handgrip strength is a measure of the functional condition of the

upper extremity and is widely reported for a range of disorders [44]. In the clinical arena, it

has been proven to be a significant instrument for detecting upper extremity impairments and

a suitable guideline for treatment orientation [65,66]. It is favorably connected to bone mineral

density [67] and has been suggested as a screening tool for osteoporosis concerns [68].

Longitudinal studies [69,70] reveal that low handgrip strength is a predictor of increased

mortality from cardiovascular disease and cancer in males, even when characteristics related

to muscle mass and body mass index are corrected. Handgrip strength is inversely associated

with physical frailty, even when the effects of Body Mass Index and arm circumference are

removed [71]. Researchers have hypothesized that factors connected to frailty and disability

throughout life are related to muscular issues, which can be measured by handgrip dynamom-

etry [71].

Measurements were conducted using a Jamar Hydraulic Hand Dynamometer (Sammons

Preston Rolyan, Bolingbrook, IL, USA). Participants were asked to remain seated with their

shoulders in a neutral position, one hand resting on the thigh and the elbow of the limb to be

assessed flexed, forming a right angle, with the forearm in a neutral position [72] with the

wrist between 0˚ and 30˚ of flexion and between 0˚ and 15˚ of ulnar deviation [73]. For all par-

ticipants, the dynamometer handle was individually adjusted according to the size of their

hands. The individuals were instructed to grasp the dynamometer with maximum effort in

response to a standardized voice order and to press the handle for three seconds [74].

Measures for the dominant and nondominant limb were obtained in a randomized order.

The rest period between each set was at least one minute and the highest value of the three

attempts was selected for statistical analysis [75]. For the purposes of multiple linear regres-

sion, as the aim was to formalize a representative strength metric, the results of both limbs

were averaged to calculate a total score.

Flexibility. The flexibility test was selected on the basis of its reliability and reproducibility

[76,77]. The use of angle tests appears to be restricted in several situations because of the

requirement for advanced apparatus, skilled specialists, and time limitations [78]. The assess-

ment of fingertip distance in linear tests offers various benefits, such as it involves a straightfor-

ward technique, requires easily accessible materials, is simple to administer, and requires

minimum application skills [79]. The sit-and-reach test is widely employed in physical fitness

test batteries for measuring flexibility [80].

The examination was carried out using a box for the sit and reach test (40 cm×40 cm×34.5

cm). A scale was fastened to the top, perpendicular to the width of the box, for measurement.

Participants sat on the floor with their legs extended at shoulder width and the balls of their

feet against the box. With an overlapping hand, they flexed their hip joint and trunk to reach

PLOS ONE Fitness coach behaviour and exercise commitment

PLOS ONE | https://doi.org/10.1371/journal.pone.0310931 December 30, 2024 7 / 20

https://doi.org/10.1371/journal.pone.0310931


as forward as possible, maintaining their knees, arms, and fingers completely extended. Partic-

ipants completed three sets, resting for one minute between attempts, the best of which was

utilized for statistical analysis. The recordings were made following a preliminary warm-up

that comprised two initial practice attempts [38].

Cardiorespiratory fitness. The Rockport Fitness Walking Test [52] is one of the submaxi-

mal assessments with the greatest validity [53]. This test requires people to walk one mile

(1600 m) as quickly as possible. After completing the test, the subject’s age, height, body mass,

terminal heart rate, and total trial length were entered into a regression equation developed to

predict VO2máx. [VO2máx. = 132.853 - (0.0769 × body mass)—(0.3877 × age) + (6.315 × gen-
der)—(3.2649 × trial time)—(0.1565 × final heart rate)]. The test has been validated for several

populations, including healthy adults [81], women aged 65 and over [82], and high school stu-

dents [83].

The test employed was the modified version suggested by Widrick and colleagues [84].

Employing this test on a treadmill enables a more practical and controlled evaluation, employ-

ing an ecological approach that is equally accurate as the field version. The strong correlation

(r = 0.91) with a small total error of 5.26 ml/kg/min of oxygen indicates that the predictive

equation previously developed for the field can be equally successful when applied to the modi-

fied version conducted on the treadmill. The ergometer utilized in this investigation was a

FFITTECH RUN-T100 (Taipei, TW, China).

The protocol entailed a short duration of initial adjustment and speed determination, last-

ing approximately five minutes. The participants were directed to choose a rapid tempo that

they could sustain for 15–20 minutes. Thus, the test could be conducted while maintaining a

constant pace. Continuous monitoring of heart rate was conducted using a Polar H7 Wireless

Heart Rate Sensor Band (Bethpage, NY, USA). The final trial time and heart rate were

recorded once the specified distance was reached. One attempt is deemed adequate because

the walking test results demonstrate high test-retest reliability, yielding findings almost similar

to those obtained from a single test [52].

Statistical analysis

Previous to data collection, an a priori statistical power analysis was performed to determine

the required sample size. The primary objective of this analysis was to ensure that the research

had sufficient statistical power to identify significant effects, if they occurred within the vari-

ables being investigated, while considering the specific features of this research. The software

employed for this purpose was G*Power version 3.1.9.7 [85].

The analysis incorporated a medium effect size (d = 0.5) to depict the difference between

two dependent means and multiple linear regression (f2 = 0.15). The employed values were

determined considering previous findings, which indicated effect magnitudes ranging from

small to medium magnitudes [33,86]. The significance level (α) was established at 0.05, acting

as the cutoff point for rejecting the null hypothesis. The statistical power (1–β) was calculated

at 0.80, suggesting an 80% likelihood of uncovering a real effect. Two-tailed tests were utilized

for the analysis. The paired sample t-test suggested a sample size of 34 participants; however,

multiple linear regression analysis with four predictors showed that 85 individuals were

needed.

Once the data had been collected, it was processed and analyzed using the IBM SPSS Statis-

tics software. For analyzing the descriptive statistics, data were acquired on sociodemographic

factors (mean, minimum, maximum and standard deviation). A paired sample t-test was

employed to analyze the research variables’ dynamics over time. For the predictive analysis,

multiple linear regression was performed to evaluate whether independent variables could
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predict the dependent variables (health/fitness) investigation and what the impact would be in

terms of exercise routines maintenance.

Results

Table 1 provides general data on the descriptive statistics of the variables under study at the

three evaluation moments.

To examine the characteristics of the variables over time (after three months and after six

months), an analysis was carried out using the paired sample t-test, which showed that the per-

ception of the fitness coach’ behavior (e.g., goal setting; [t(198) = -5.45; p< 0.01; d = 0.39]–A2;

[t(186) = -5.76; p< 0.01; d = 0.44]–A3), the exerciser’s intrinsic motivation (e.g., competence;

[t(198) = -6.34; p< 0.01; d = 0.44]–A2; [t(186) = -3.30; p< 0.01; d = 0.37]), and enjoyment [t
(198) = -5.14; p< 0.01; d = 0.37]–A2; [t(198) = -3.78; p< 0.01; d = 0.28]) seem to be related to

exercise commitment in both time frames (Tables 2 and 3).

Subsequently, a multiple linear regression analysis was conducted to examine whether the

perception of the fitness coach’s behavior and the exerciser’s intrinsic motivation and enjoy-

ment were able to predict the health/fitness outcomes (i.e. anthropometry, strength, flexibility,

and cardiorespiratory fitness). As demonstrated in Tables 4–7, the analysis resulted in statisti-

cally significant models for the variables at three and six months.

Considering the period of three months (A2), the categories “pressure” of the exerciser’s

intrinsic motivation (β = 0.18; t = 2.52; p< 0.01) and “enjoyment” related to the exerciser’s

enjoyment of the exercise (β = 0.29; t = 4.30; p< 0.01) are the best predictors of the results

obtained in the independent variable related to anthropometry (i.e., waist-to-hip ratio). The

“competence” dimension of the exerciser’s intrinsic motivation (β = 0.24; t = 2.88; p< 0.01)

was the strongest predictor of the results obtained in the handgrip strength test.

The categories “goal setting” regarding the perception of the fitness coach’s behavior (β =

0.34; t = 3.05; p< 0.01), “competence” regarding the exerciser’s intrinsic motivation (β = 0.17;

Table 1. Statistics of the different variables (M ± SD).

Variables A1 A2 A3

n M ± SD n M ± SD n M ± SD

FCBS-FIT TPR 202 4.35±1.70 198 4.59±1.48 186 4.82±1.18

GS 3.79±1.81 4.12±1.60 4.54±1.27

EPP 4.31±1.79 4.52±1.54 4.74±1.27

NR 1.32±0.83 1.25±0.64 1.22±0.58

IMIp P 202 4.15±0.91 198 4.25±0.83 186 4.25±0.83

C 3.13±0.68 3.45±0.84 3.46±0.86

E 3.05±0.59 3.27±0.69 3.27±0.71

P 2.44±0.70 2.21±0.83 2.20±0.84

PACES EJ 202 4.70±0.82 198 4.91±0.86 186 4.94±0.87

ANTH WHR 202 0.82±0.08 198 0.81±0.08 186 0.81±0.08

STR HS 202 37.21±11.86 198 38.41±11.58 186 39.71±10.72

FLX SR 202 18.62±4.62 198 20.19±4.40 186 20.37±4.16

CFIT VM 202 37.77±9.89 198 39.95±9.26 186 41.27±8.66

Note: n = sample size; M = mean; SD = standard deviation; TPR = technical and positive rapport; GS = goal setting; EPP = exercise planning and prescription;

NR = negative rapport; P = pleasure; C = competence; E = effort; P = pressure; EJ = enjoyment; WHR = waist-hip ratio; HS = handgrip strength; SR = sit-and-reach;

VM = VO2máx.; ANTH = anthropometry; STR = strength; FLX = flexibility; CFIT = cardiorespiratory fitness; A1 = assessment 1 (baseline); A2 = assessment 2 (three

months); A3 = assessment 3 (six months).

https://doi.org/10.1371/journal.pone.0310931.t001
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Table 2. Paired sample t-test data (three months).

Variables CI (95%)

M ± SD Inf. Sup. t Δ% P d
FCBS-FIT TPR -0.25±0.79 -0.36 -0.14 -4.37 5.52 0.00** 0.32

GS -0.34±0.88 -0.47 -0.22 -5.45 8.71 0.00** 0.39

EPP -0.22±0.80 -0.33 -0.11 -3.83 4.87 0.00** 0.28

NR 0.08±0.45 0.01 0.14 2.37 5.30 0.02* 0.18

IMIp P -0.11±0.57 -0.19 -0.03 -2.60 2.41 0.01** 0.19

C -0.32±0.72 -0.42 -0.22 -6.34 10.22 0.00** 0.44

E -0.21±0.60 -0.29 -0.13 -5.04 7.21 0.00** 0.35

P 0.23±0.61 0.14 0.31 5.26 9.43 0.00** 0.38

PACES EJ -0.22±0.59 -0.30 -0.13 -5.14 4.47 0.00** 0.37

ANTH WHR 0.01±0.04 0.01 0.02 3.56 1.22 0.00** 0.25

STR HS R -1.60±3.35 -2.07 -1.13 -6.73 3.23 0.00** 0.48

HS L -0.79±2.46 -1.14 -0.45 -4.55 8.43 0.00** 0.32

FLX SR -1.55±2.99 -1.97 -1.13 -7.29 5.77 0.00** 0.52

CFIT VM -2.15±4.60 -2.79 -1.51 -6.60 5.52 0.00** 0.47

Note

*. p< 0.05

**. p< 0.01; M = mean; SD = standard deviation; CI = confidence interval; Inf = inferior; Sup = superior; t = t-value; Δ% = percent variance; p = p-value; d = effect size;

TPR = technical and positive rapport; GS = goal setting; EPP = exercise planning and prescription; NR = negative rapport; P = pleasure; C = competence; E = effort;

P = pressure; EJ = enjoyment; WHR = waist-hip ratio; HS R = handgrip strength (right limb); HS L = handgrip strength (left limb); SR = sit-and-reach; VM = VO2máx.;

ANTH = anthropometry; STR = strength; FLX = flexibility; CFIT = cardiorespiratory fitness.

https://doi.org/10.1371/journal.pone.0310931.t002

Table 3. Paired sample t-test data (six months).

Variables CI (95%)

M ± SD Inf. Sup. t Δ% P d
FCBS-FIT TPR -0.21±0.90 -0.34 -0.08 -3.19 5.01 0.00** 0.23

GS -0.43±1.02 -0.57 -0.28 -5.76 10.19 0.00** 0.44

EPP -0.18±0.75 -0.29 -0.07 -3.33 4.87 0.00** 0.24

NR 0.03±0.37 -0.03 0.08 1.00 2.40 0.32

IMIp P -0.10±0.42 -0.16 -0.04 -3.30 0.25 0.00** 0.24

C -0.19±0.51 -0.16 -0.04 -3.30 0.29 0.00** 0.37

E -0.08±0.33 -0.13 -0.03 -3.36 0.20 0.00** 0.24

P 0.20±0.54 0.12 0.28 5.04 0.45 0.00** 0.37

PACES EJ -0.11±0.39 -0.16 -0.05 -3.78 0.61 0.00** 0.28

ANTH WHR 0.00±0.05 0.01 -0.01 0.01 0 0.60

STR HS R -1.01±3.16 -1.46 -0.55 -4.35 3.39 0.00** 0.32

HS L -1.01±3.08 -1.45 -0.56 -4.46 0.89 0.00** 0.33

FLX SR -0.10±1.14 -0.26 0.07 -1.15 3.30 0.25

CFIT VM -1.31±3.59 -1.82 -0.79 -4.97 5.01 0.00** 0.36

Note

*. p< 0.05

**. p< 0.01; M = mean; SD = standard deviation; CI = confidence interval; Inf = inferior; Sup = superior; t = t-value; Δ% = percent variance; p = p-value; d = effect size;

TPR = technical and positive rapport; GS = goal setting; EPP = exercise planning and prescription; NR = negative rapport; P = pleasure; C = competence; E = effort;

P = pressure; EJ = enjoyment; WHR = waist-hip ratio; HS R = handgrip strength (right limb); HS L = handgrip strength (left limb); SR = sit-and-reach; VM = VO2máx.;

ANTH = anthropometry; STR = strength; FLX = flexibility; CFIT = cardiorespiratory fitness.

https://doi.org/10.1371/journal.pone.0310931.t003
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t = 2.11; p< 0.05), and “enjoyment” (β = 0.26; t = 3.72; p< 0.01) were the best predictors of

the results obtained in the flexibility test (sit-and-reach). The categories “goal setting” (β =

0.31; t = 2.71; p< 0.01) and “exercise planning and prescription” (β = 0.21; t = 1.96; p< 0.05),

both linked to the perception of the fitness coach’s behavior, are the best predictors of the

results obtained in cardiorespiratory fitness (VO2máx.).

With regard to the six-month period (A3), the “enjoyment” dimension connected to the

exerciser’s enjoyment in exercising (β = 0.16; t = 2.25; p< 0.05) is the one that best predicts

Table 4. Multiple linear regression data (anthropometry).

Variables Three months Six months

R2 F p β t p R2 F P β t p
FCBS-FIT TPR 0,05 2,48 0,05* -0,09 -0,78 0,44 0.04 1.83 0.13 -0,18 -1,72 0,09

GS -0,14 -1,20 0,23 0,05 0,50 0,62

EPP 0,01 0,07 0,94 -0,05 -0,45 0,65

NR 0,07 0,91 0,36 0,04 0,51 0,61

IMIp P 0,08 4,22 0,00** 0,04 0,50 0,62 0.02 0.93 0.45 -0,03 -0,36 0,72

C -0,14 -1,76 0,08 -0,07 -0,91 0,37

E -0,14 -1,73 0,09 -0,08 -0,98 0,33

P 0,18 2,52 0,01** 0,05 0,60 0,55

PACES EJ 0,09 18,49 0,00** -0,29 -4,30 0,00** 0.02 5.06 0.03* -0,16 -2,25 0,03*

Note

*. p< 0.05

**. p< 0.01; R2 = explained variance; F = F-value; β = standardized beta coefficient; t = t-value; p = p-value; TPR = technical and positive rapport; GS = goal setting;

EPP = exercise planning and prescription; NR = negative rapport; P = pleasure; C = competence; E = effort; P = pressure; EJ = enjoyment.

Three months: [F(4,194) = 2.48; p< 0.05; R2 = 0.05]–Fitness coach behavior; [F(4,194) = 4.22; p< 0.01; R2 = 0.08]–Exerciser intrinsic motivation; [F(1,197) = 18.49;

p< 0.01; R2 = 0.09]–Enjoyment.

Six months: [F(1,185) = 5.06; p< 0.05; R2 = 0.02]–Enjoyment.

https://doi.org/10.1371/journal.pone.0310931.t004

Table 5. Multiple linear regression data (strength).

Variables Three months Six months

R2 F p β t p R2 F P β t p
FCBS-FIT TPR 0,00 0,13 0,97 0,03 0,23 0,82 0,04 4,37 0,00** -0,09 -0,82 0,02*

GS 0,03 0,26 0,79 0,00 0,02 0,98

EPP -0,00 -0,02 0,99 0,14 1,33 0,03*
NR 0,01 0,13 0,90 0,03 0,36 0,72

IMIp P 0,06 3,10 0,02* -0,01 -0,08 0,93 0,03 1,18 0,32 0,02 0,32 0,75

C 0,24 2,88 0,00** 0,11 1,43 0,16

E 0,03 0,34 0,73 0,08 1,01 0,31

P 0,01 0,09 0,93 0,01 0,09 0,93

PACES EJ 0,00 0,45 0,50 0,05 0,67 0,50 0,00 0,00 0,99 0,00 0,01 0,99

Note

*. p< 0.05

**. p< 0.01; R2 = explained variance; F = F-value; β = standardized beta coefficient; t = t-value; p = p-value; TPR = technical and positive rapport; GS = goal setting;

EPP = exercise planning and prescription; NR = negative rapport; P = pleasure; C = competence; E = effort; P = pressure; EJ = enjoyment.

Three months: [F(4,194) = 3.10; p< 0.05; R2 = 0.06]–Exerciser intrinsic motivation.

Six months: [F(4,182) = 4.37; p< 0.01; R2 = 0.04]–Fitness coach behavior.

https://doi.org/10.1371/journal.pone.0310931.t005
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the results obtained in the waist-hip ratio. With relation to handgrip strength, the dimensions

“technical and positive rapport” (β = 0.09; t = 0.82; p< 0.05) and “exercise planning and pre-

scription” (β = 0.14; t = 1.33; p< 0.05), on the perception of the fitness coach’s behaviors, were

the greatest predictors of the results observed.

The “enjoyment” (β = 0.15; t = 1.99; p< 0.05) is the strongest predictor of the results

achieved in the sit-and-reach test. Finally, the categories “technical and positive rapport” (β =

0.06; t = 0.59; p< 0.05) and “exercise planning and prescription” (β = 0.04; t = 0.38; p< 0.01),

both relating to the perception of the fitness coach’s behavior, and the “competence”

Table 7. Multiple linear regression data (cardiorespiratory fitness).

Variables Three months Six months

R2 F p β t p R2 F P β t p
FCBS-FIT TPR 0,06 2,81 0,03* -0,01 -0,12 0,91 0,05 3,27 0,00** -0,06 -0,59 0,05*

GS 0,31 2,71 0,01** 0,17 1,60 0,11

EPP -0,21 -1,96 0,05* -0,04 -0,38 0,01**
NR -0,11 -1,53 0,13 -0,12 -1,64 0,10

IMIp P 0,02 1,20 0,31 -0,05 -0,65 0,52 0,06 4,53 0,03* -0,01 -0,18 0,86

C 0,09 1,10 0,27 0,04 0,56 0,03*
E 0,10 1,24 0,22 0,06 0,77 0,44

P -0,06 -0,82 0,41 0,01 0,13 0,90

PACES EJ 0,01 1,45 0,23 0,31 2,71 0,23 0,01 1,61 0,21 0,09 1,27 0,21

Note

*. p< 0.05

**. p< 0.01; R2 = explained variance; F = F-value; β = standardized beta coefficient; t = t-value; p = p-value; TPR = technical and positive rapport; GS = goal setting;

EPP = exercise planning and prescription; NR = negative rapport; P = pleasure; C = competence; E = effort; P = pressure; EJ = enjoyment.

Three months: [F(4,194) = 2,81; p< 0,05; R2 = 0,06]–Fitness coach behavior.

Six months: [F(4,182) = 3,27; p< 0,01; R2 = 0,05]–Fitness coach behavior; [F(4,182) = 4,53; p< 0,05; R2 = 0,06]–Exerciser intrinsic motivation.

https://doi.org/10.1371/journal.pone.0310931.t007

Table 6. Multiple linear regression data (flexibility).

Variables Three months Six months

R2 F p β t p R2 F P β t p
FCBS-FIT TPR 0,06 3,14 0,02* -0,13 -1,16 0,25 0,02 1,12 0,35 -0,03 -0,32 0,75

GS 0,34 3,05 0,00** 0,17 1,67 0,10

EPP -0,03 -0,33 0,74 -0,11 -1,01 0,32

NR 0,04 0,53 0,60 0,08 1,07 0,29

IMIp P 0,05 2,67 0,03* 0,00 0,01 0,99 0,02 0,93 0,45 0,05 0,63 0,53

C 0,17 2,11 0,04* 0,03 0,43 0,67

E 0,06 0,73 0,47 0,03 0,37 0,71

P -0,09 -1,25 0,21 -0,10 -1,40 0,16

PACES EJ 0,07 13,80 0,00** 0,26 3,72 0,00** 0,02 3,95 0,05* 0,15 1,99 0,05*

Note

*. p< 0.05

**. p< 0.01; R2 = explained variance; F = F-value; β = standardized beta coefficient; t = t-value; p = p-value; TPR = technical and positive rapport; GS = goal setting;

EPP = exercise planning and prescription; NR = negative rapport; P = pleasure; C = competence; E = effort; P = pressure; EJ = enjoyment.

Three months: [F(4,194) = 3,14; p< 0,05; R2 = 0,06]–Fitness coach behavior; [F(4,194) = 2,67; p< 0,05; R2 = 0,05]–Exerciser intrinsic motivation; [F(1,197) = 13,80;

p< 0,01; R2 = 0,07]–Enjoyment.

Six months: [F(1,185) = 3,95; p< 0,05; R2 = 0,02]–Enjoyment.

https://doi.org/10.1371/journal.pone.0310931.t006
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dimension of the exerciser’s intrinsic motivation (β = 0.04; t = 0.56; p< 0.05), are the best pre-

dictors of the results obtained in cardiorespiratory fitness (VO2máx.).

Discussion

This manuscript aimed to investigate the impact of exercisers’ perceptions on fitness coaches’

behavior, intrinsic motivation, and enjoyment during exercise on over time health and fitness

outcomes (i.e., anthropometry; strength; flexibility; cardiorespiratory fitness). Furthermore,

this study seeks to examine the relationship between these factors and the long-lasting nature

of exercise routines. The primary hypothesis was confirmed by the main outcomes, which

revealed that exercisers’ perceptions of the fitness coach’s behavior, intrinsic motivation, and

enjoyment during exercise seem to have an important influence on health/fitness, and conse-

quently the continual upkeep of exercise routines.

After the first three-month period (AV2), both independent variables (perception of the fit-

ness coach’s behavior, the exerciser’s intrinsic motivation and enjoyment) showed similar pre-

diction ability for the dependent variables (i.e. waist-hip ratio, handgrip strength, flexibility

and cardiorespiratory fitness). Three of the dimensions were related to the fitness coach’s

behavior (“goal setting” twice, and “exercise planning and prescription”), three were related to

the exerciser’s intrinsic motivation (“competence” twice, and “pressure”), and two were related

to the exerciser’s enjoyment.

However, after six months (AV3), the perception of the fitness coach’s behavior emerged

more prominently. Overall, four categories emerged (“technical and positive rapport” and

“exercise planning and prescription” twice). The exerciser’s intrinsic motivation was repre-

sented once by the dimension “competence”. The exerciser’s enjoyment was represented

twice. It should be highlighted that over time, the perception of the fitness coach’s behaviors

were the variable with the highest power to predict the outcomes for exercisers. “Technical

and positive rapport” emerges more prominently in the analysis over time, whereas “goal set-

ting” were of greater importance in the initial period (three months).

Overall, competence, enjoyment, and exercise planning and prescription are the categories

with the greatest predictive capacity for exercisers’ outcomes. Competence (i.e. a person’s abil-

ity to be efficient in interacting with the environment) is one of the essential nutrients of basic

psychological needs that is important in the development of intrinsic motivation [25,26] and

consequently determines how a person regulates their behavior when engaging in structured

physical activities [15,87].

Satisfying this need, which is crucial for psychological health, by engaging in physical activi-

ties has a direct influence on the enjoyment of those who exercise [26]. Being innate in all

human beings, an individual will attempt to engage in activities that produce experiences and

sensations of competence. This underlying desire is called intrinsic motivation. An individual

whose basic psychological needs are addressed will be naturally motivated toward that activity

[29].

Enjoyment is positively associated with several psychological and behavioral factors among

exercisers, including intrinsic motivation [58,88]. It has been claimed that enjoyment is a vital

factor for understanding and clarifying motivation and individuals’ experiences in the realm

of exercise [5,89,90]. It is distinguished by a positive attitude towards exercise being one of the

most essential factors [20], a predictor and outcome [20,91].

Also, is substantially connected with fitness coach skills [92]. Exercisers’ perceptions of the

coaches’ interaction style alter their intrinsic motivation, depending on their perceived compe-

tence and motivation [93]. The feeling that the fitness coach has a supportive interaction style

can favorably improve intrinsic motivation to exercise [22]. Individuals who are more
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intrinsically motivated tend to enjoy things more, have greater well-being, and exhibit better

adaptive behavior. In this approach, intrinsic motivation can impact exercise consistency

[14,15], and the ensuing outcomes [94].

Of the total number of participants who started the study, only 16 were lost throughout the

process. These results seem to contrast with the high rates reported in the literature within

three and six months [9–11]. Thus, the findings of this study may strengthen the academic dis-

cussion regarding the potential impact of the fitness coach’s behavior on individuals’ commit-

ment to exercise regimens, encompassing their intrinsic motivation, enjoyment, and

enhancement of their health and fitness parameters.

Study limitations and recommendations for future research

The findings arising from this research can contribute valuable insights to the field by delving

into how specific dimensions of fitness coach behavior, exerciser intrinsic motivation, and

enjoyment are associated with health/fitness outcomes, thus enriching the understanding of

this critical aspect of exercise commitment within the realm of fitness and health club day-by-

day dynamics. Nevertheless, this study has limitations. First, this study did not control for how

long the exercisers had been active in health/fitness clubs exercise routines at the outset of the

study (i.e. whether they were novices or already got involved in exercising). This may have

interfered with the exercisers’ perceptions, given the length of time they have been in contact

with the fitness coaches and the fact that individuals who have been dealing with them for lon-

ger may be more acquainted with them.

In addition, concerns connected to the exerciser’s own intrinsic motivation and enjoyment,

whether they are more or less experienced, or just beginning out. With relation to the concept

of dropout, it would also be crucial to enroll only individuals who were starting to exercise at

the exact moment that the study began. However, the insertion of inclusion and/or exclusion

criteria on what is characterized as the limiting features would impact the number of partici-

pants available. In the future, it may be interesting to recruit participants from different loca-

tions, milieus, and circumstances (e.g., studios, boxes, at-home exercise, and outdoor exercise).

This will make it possible to broaden geographic coverage and enable a more comprehensive

knowledge of the effects of fitness coach behavior, intrinsic motivation, and enjoyment in

many different settings.

Regarding the scope of the study, raising it to one year may be meaningful, as coupled with

the time frame of three and six months, it is regarded as a critical period in the literature

[11,12]. Likewise, with a longer length, new data may emerge, which would allow a more exact

identification of changes in health/fitness outcomes over time, helping to determine the causal

relationship between the variables evaluated and enrollment in exercising programs. Addition-

ally, future research should explore experimental study designs aiming to examine the effects

of coaching strategies and motivation- and/or enjoyment-building programs in health/fitness

outcomes, and consequently in exercise maintenance. With reference to health/fitness vari-

ables, other indicators such as the rate-pressure product (i.e., product of heart rate and systolic

blood pressure), which is a commonly used trustworthy clinical mark of myocardial oxygen

demand, could be explored.

Practical applications

This study highlights the importance of fitness coaches adopting supportive interpersonal

behaviors and a motivational climate because its role as a predictor of adherence to exercise is

well known [5,18,95], so that exercisers can acquire more self-determined (intrinsic) forms of

motivation to provide them with a better experience that fosters long-term commitment
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[29,33,93]. By the other hand, a dynamic link between exercise and health-related parameters

is known [96]. One of these elements is physical fitness, which refers to the ability to perform

exercises. Physical fitness is a multidimensional notion and incorporates health-related com-

ponents such as cardiorespiratory fitness, strength, and flexibility [97]. Current research

[98,99] has indicated positive relationships between physical fitness and several health-related

outcomes.

Some factors connected to health and fitness are related to the risk of withdrawing from

exercise [11,100]. In this sense, this study presents some information that could be beneficial

for the daily endeavors of fitness coaches, with repercussions for the exercisers’ experiences

and their outcomes from exercise.

Conclusions

To the best of, no research has explored psychological and physiological variables in an inte-

grated and longitudinal way in the scope of exercise in health/fitness clubs. Hence, the data

gathered through this investigation have the potential to bring a novel perspective to current

research in the field. According to the findings of this research, the fitness coach seems to be a

central character in the individual’s involvement with exercise, their outcomes, and adherence.

These data arises from the evidence of their potential to have a direct impact on the exerciser’s

intrinsic motivation and enjoyment. In general, the categories with the highest predictive

capacity for exercisers’ outcomes are competence, enjoyment, and exercise planning and pre-

scription. The results reaffirm the possibility of the fitness coaches being considered as impor-

tant elements in ensuring the spread and sustainability of exercising habits, public health

promotion, and the expansion of the sector.
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67. Kärkkäinen M, Rikkonen T, Kröger H, Sirola J, Tuppurainen M, Salovaara K, et al. Physical tests for

patient selection for bone mineral density measurements in postmenopausal women. Bone. 2009; 44

(4):660–665. https://doi.org/10.1016/j.bone.2008.12.010 PMID: 19138768

68. Di Monaco M, Di Monaco R, Manca M, Cavanna A. Handgrip strength is an independent predictor of

distal radius bone mineral density in postmenopausal women. Clin Rheumatol. 2000; 19(6):473–476.

https://doi.org/10.1007/s100670070009 PMID: 11147759

69. Gale CR, Martyn CN, Cooper C, Sayer AA. Grip strength, body composition, and mortality. Int J Epide-

miol. 2007; 36(1):228–235. https://doi.org/10.1093/ije/dyl224 PMID: 17056604

70. Rantanen T. Muscle strength, disability and mortality. Scand J Med Sci Sports. 2003; 13(1):3–8.

https://doi.org/10.1034/j.1600-0838.2003.00298.x PMID: 12535311

71. Syddall H, Cooper C, Martin F, Briggs R, Sayer AA. Is grip strength a useful single marker of frailty?

Age Ageing. 2003; 32(6):650–656. https://doi.org/10.1093/ageing/afg111 PMID: 14600007

72. Hillman TE, Nunes QM, Hornby ST, Stanga Z, Neal KR, Rowlands BJ, et al. A practical posture for

hand grip dynamometry in the clinical setting. Clin Nutr. 2005; 24(2):224–228. https://doi.org/10.1016/

j.clnu.2004.09.013 PMID: 15784482

73. Mathiowetz V, Kashman N, Volland G, Weber K, Dowe M, Rogers S. Grip and pinch strength: norma-

tive data for adults. Arch Phys Med Rehabil. 1985; 66(2):69–74. 93 PMID: 3970660

74. Johansson CA, Kent BE, Shepard KF. Relationship between verbal command volume and magnitude

of muscle contraction. Phys Ther. 1983; 63(8):1260–1265. https://doi.org/10.1093/ptj/63.8.1260

PMID: 6878436

75. Schlüssel MM, dos Anjos LA, de Vasconcellos MT, Kac G. Reference values of handgrip dynamome-

try of healthy adults: a population-based study. Clin Nutr. 2008; 27(4):601–607. https://doi.org/10.

1016/j.clnu.2008.04.004 PMID: 18547686

76. Bozic PR, Pazin NR, Berjan BB, Planic NM, Cuk ID. Evaluation of the field tests of flexibility of the

lower extremity: reliability and the concurrent and factorial validity. J Strength Cond Res. 2010; 24

(9):2523–2531. https://doi.org/10.1519/JSC.0b013e3181def5e4 PMID: 20802292

77. Ayala F, Sainz de Baranda P, De Ste Croix M, Santonja F. Reproducibility and criterion-related validity

of the sit and reach test and toe touch test for estimating hamstring flexibility in recreationally active

young adults. Phys Ther Sport. 2012; 13(4):219–226. https://doi.org/10.1016/j.ptsp.2011.11.001

PMID: 23068896

78. Castro-Piñero J, Chillón P, Ortega FB, Sjöström M, Ruiz JR. Criterion-related validity of sit-and-reach

and modified sit-and-reach test for estimating hamstring flexibility in children and adolescents aged

6–17 years. Int J Sports Med. 2009; 30(9):658–662. https://doi.org/10.1055/s-0029-1224175 PMID:

19585399

79. Castro-Piñero J, Artero EG, España-Romero V, Ortega FB, Sjöström M, Suni J, et al. Criterion-related
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