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 abstract 
 Background:  ‪�‪Several� benefits� of� physical� exercise� for� health� are� described� in� the� literature� and� knowing� the�

methodology�adopted�by�professionals�is�relevant.�Objective:�Proposal�and�analysis�of�the�psychometric�
properties�of�a�questionnaire�on� the�methodological�practice�of�professionals�working� in� the�fitness�
area.�

 Material and methods:  ‪�‪Design:�Reproducibility�study.�Method:�The�questionnaire�was�prepared�following�the�steps:�search�for�
existing�instruments,�elaboration�of�the�questions,�pretesting�(n�=�30),�face/content�validity�(n�=�5),�
and�reliability�(n�=�333).�The� internal�consistency�(Cronbach's�Alpha),�magnitude�of� the�association�
between� nominal� questions� (Cramer's� V� or� Phi)� and� test-retest� reliability� (Kappa� coefficient)� were�
analyzed.

 Results:  ‪The�Cronbach's�Alpha�value�was�0.78� (95%CI:�0.70–0.83).�The�mean�value�of�Cramer's�V�was�0.16�
(±0.06).� Test-retest� reliability�values� ranged� from� fair� to�good,�with�percentage�agreement� ranging�
from�48.8%�(95%CI:�37.8–59.8)�to�90.3%�(95%CI:�81.3–95.4).�

 Conclusions:  ‪The� questionnaire� serves� the� purpose� for� which� it� was� created� and� can� be� applied� to� identify� how�
professionals�structure�their�practices.

 Key words:  ‪biomechanics;�physical�performance;�countermovement�jump;�sprint;�jumping�ability.�
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introduction 
Organizing guidelines for the prescription of physical exercise has received considerable 
attention among researchers in the field of sport and exercise science, due to the relationship 
between an inactive lifestyle and cardiovascular risk factors, chronic diseases, and mortality, 
among others [1, 2]. Studies have demonstrated a high prevalence of insuffcient physical  
activity practice and high sedentary behavior [3, 4]. 

In this context, the practice of physical exercise is presented as an effective means to 
maintain or improve health conditions. In addition, guided activities seem to provide 
additional benefits compared to unsupervised activities [5].

Evidence considers the importance of controlling other aspects, such as frequency and 
intensity, for an exercise program to be successful [6,7]. Knowledge of the methodology used 
by fitness professionals to prescribe physical exercises is relevant as it allows analysis of the 
adequacy of this methodology, considering the general principles of physical training and the 
public served [5]. Understanding this issue contributes to reformulation of the curriculum 
of higher education courses, as well as directing the development of public policies and 
clinical practices regarding the methodology of physical exercise [8].

Although the current guidelines [5,9] provide information regarding prescription of exercise, 
to the best of our knowledge, there is no instrument aimed at assessing the methodology used 
by physical education teachers. Thus, the current study aimed to verify the psychometric 
properties of a questionnaire on the methodology applied by fitness professionals.

methods 
study design 
In total, 333 professionals from postgraduate courses took part in the study, registered 
with the Federal Council of Physical Education, resident in the capital of the state of São 
Paulo and Londrina, city of the state of Paraná, Brazil. The participants’ mean (standard 
deviation) age and years of professional experience were 32.2 (7.4) years and 6.4 (6.5) 
years, respectively.

The elaboration of the instrument followed the stages. In step I, the following databases 
were searched to identify existing instruments for this purpose: PubMed, Scielo, Lilacs, 
Scielo, Web of Science, and SportDiscus, with the following keywords combined: prescription 
of exercises, exercise training methodology, prescribing exercise, knowledge and physical 
training guidance, questionnaires, and training guidelines. 

In step II, the questionnaire was structured with objective questions considering aspects 
related to exercise training methodology and exercise training structure (60 questions). 
In stage III, pre-testing (n = 30) was carried out in order to assess the coherence between 
proposed questions and answers, in addition to seeking to identify out-of-context or 
misinterpreted questions, the way of filling in the alternatives (if there were questions 
without answer, answered with numbers, or with more than one marked alternative), the 
percentage of answers “I prefer not to answer”, and the average time used to complete the 
instrument. The participants were asked to indicate any questions or doubts in the question. 

In stage IV, the questions that remained on the instrument (46 questions) underwent a face 
and content validation, reviewed by 4 expert researchers in the areas of physical exercise, 
sports training, and scientific research methodology. The last step involved the analysis of 
the instrument psychometric properties (n = 333) [10].
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The questionnaire consists of 46 close-ended multiple-choice questions, related to the 
methodology and structure of exercise training and organized in the following aspects: 
muscle strength, cardiorespiratory fitness and flexibility. The questions address aspects 
related to the training volume and intensity variables, in addition to other issues related 
to the training structure, such as diagnosis, programming, evaluation and control of these 
variables. Thus, questions 1 to 23 and 27 to 36 are related to the training methodology, 
and the remaining questions, 24 to 26 and 37 to 46, refer to the structuring of the training 
(available on: https://www.researchgate.net/publication/357280777_Methodology_of_
physical_exercise_A_proposal_and_reliability_of_a_questionnaire_for_fitness_professionals).

The sample size considered the probability of type I errors of 5%, a power of 80%, number 
of items 6, expected Cronbach's alpha of 0.7, and the null hypothesis 0.5, resulting in 78 
participants.

Participants were instructed to answer all the questions, choosing only one of the alternatives 
and, if in doubt, choosing the alternative "I prefer not to answer." No clarifications were 
provided regarding the interpretation of the questions, to avoid induction of the answers. 
After seven days, the questionnaire was reapplied. The interviews took place at scheduled 
times.

statistical analysis 
Cronbach's alpha and its respective 95% confidence intervals (95%CI) were calculated to 
verify the internal consistency of the ordinal categorical variables of the participants in 
the pre-test, and the alpha values (95%CI) if an item were deleted. For nominal variables, 
the phi (2 × 2 contingency tables) and Cramer’s V (contingency tables greater than 2 × 2) 
were used as effect size measures, and the 95%CI was calculated by the Bootstrap method 
(number of samples = 1000). The phi coeffcient and Cramer's V correlation interpretation  
were realized with the following categories: 0.0 to 0.05: no or very weak; >0.05 to 0.10: 
weak; >0.10 to 0.15: moderate; >0.15 to 0.25: strong; >0.25: very strong [11]. The kappa 
index was used to verify the agreement between the test and retest. Kappa values with linear 
weighting were presented, as well as the percentage agreement (%), with their respective 
confidence intervals (95%CI) for each of the questions. The data were classified as follows: 
<0.20: poor; 0.21 to 0.40: fair; 0.41 to 0.60: moderate; 0.61 to 0.80: good; 0.81 to 1.0: very 
good [12]. The level of significance in this study was set at P<0.05. All statistical analyses 
were conducted using the software IBM SPSS Statistics for Windows, version 20 (IBM 
Corp., Armonk, N.Y., USA).

informed consent 
Informed consent has been obtained from all individuals included in this study.

ethical approval 
The research related to human use has complied with all the relevant national regulations 
and institutional policies; it has followed the tenets of the Declaration of Helsinki and has 
been approved by the research ethics committee of University Center Philadelphia – UNIFIl 
(n.1.013.727).

results 
The overall value of Cronbach's alpha (n = 333) was 0.80 (95%CI: 0.61–0.82). The values for 
each question if the item was deleted ranged from 0.78 to 0.80 (Table 1). The mean value 
for the effect size measures (Phi/Cramer’s V) was 0.16 (±0.06), with 7.7% classified as very 
weak to weak, 46.2% as moderate, 37.4% as strong, and 8.8% as very strong (Table 2).
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Table 1. Cronbach's alpha values and confidence interval (95% CI)

Question α Cronbach (95%CI)* Question α Cronbach (95%CI)*
1 0.791 (0.756–0.821) 17 0.791 (0.756–0.821)
2 0.789 (0.754–0.819) 18 0.796 (0.762–0.825)
3 0.788 (0.753–0.818) 19 0.795 (0.761–0.824)
4 0.783 (0.747–0.814) 20 0.785 (0.749–0.816)
5 0.795 (0.761–0.824) 21 0.794 (0.760–0.824)
6 0.792 (0.757–0.822) 22 0.792 (0.757–0.822)
7 0.790 (0.756–0.821) 23 0.791 (0.756–0.821)
8 0.787 (0.751–0.818) 27 0.783 (0.747–0.814)
9 0.791 (0.756–0.821) 28 0.792 (0.757–0.822)

10 0.796 (0.762–0.825) 29 0.781 (0.744–0.812)
11 0.789 (0.754–0.819) 30 0.796 (0.762–0.825)
12 0.784 (0.748–0.815) 38 0.792 (0.757–0.822)
13 0.795 (0.761–0.824) 39 0.787 (0.751–0.818)
14 0.796 (0.762–0.825) 40 0.787 (0.751–0.818)
15 0.792 (0.757–0.822) 41 0.785 (0.749–0.816)
16 0.792 (0.757–0.822) 42 0.786 (0.750–0.817)

Cronbach’s alpha = 0.775 (0.695 – 0.834)
* Cronbach’s alpha if item deleted refers to pretest (n=333). No values of p <0.05 were observed. 

Table 2. V-Cramer values and confidence interval (95% CI)

Question V-Cramer 
(95%CI) Question V-Cramer 

(95%CI) Question V-Cramer 
(95%CI)

24 vs. 25 0.31 (0.15–0.47) 26 vs. 36 0.13 (0.13–0.23) 33 vs. 45 0.11 (0.10–0.23)
24 vs. 26 0.30 (0.23–0.50) 26 vs. 37 0.09 (0.09–0.18) 33 vs. 46 0.15 (0.14–0.23)
24 vs. 31 0.14 (0.12–0.25) 26 vs. 43 0.15 (0.11–0.25) 34 vs. 35 0.14 (0.14–0.27)
24 vs. 32 0.14 (0.12–0.27) 26 vs. 44 0.19 (0.11–0.30) 34 vs. 36 0.18 (0.13–0.33)
24 vs. 33 0.20 (0.13–0.45) 26 vs. 45 0.12 (0.12–0.22) 34 vs. 37 0.14 (0.13–0.24)
24 vs. 34 0.15 (0.11–0.31) 26 vs. 46 0.18 (0.17–0.28) 34 vs. 43 0.17 (0.10–0.28)
24 vs. 35 0.20 (0.15–0.40) 31 vs. 32 0.18 (0.16–0.30) 34 vs. 44 0.15 (0.09–0.27)
24 vs. 36 0.17 (0.12–0.36) 31 vs. 33 0.18 (0.14–0.35) 34 vs. 45 0.14 (0.14–0.23)
24 vs. 37 0.13 (0.11–0.25) 31 vs. 34 0.13 (0.12–0.25) 34 vs. 46 0.15 (0.14–0.25)
24 vs. 43 0.14 (0.10–0.24) 31 vs. 35 0.23 (0.20–0.34) 35 vs. 36 0.14 (0.13–0.29)
24 vs. 44 0.10 (0.07–0.23) 31 vs. 36 0.14 (0.14–0.24) 35 vs. 37 0.13 (0.12–0.21)
24 vs. 45 0.12 (0.12–0.22) 31 vs. 37 0.15 (0.13–0.27) 35 vs. 43 0.14 (0.09–0.27)
24 vs. 46 0.12 (0.12–0.20) 31 vs. 43 0.10 (0.08–0.23) 35 vs. 44 0.11 (0.08–0.24)
25 vs. 26 0.19 (0.15–0.31) 31 vs. 44 0.07 (0.06–0.21) 35 vs. 45 0.17 (0.16–0.28)
25 vs. 31 0.15 (0.14–0.27) 31 vs. 45 0.16 (0.16–0.28) 35 vs. 46 0.13 (0.13–0.22)
25 vs. 32 0.27 (0.19–0.38) 31 vs. 46 0.12 (0.12–0.21) 36 vs. 37 0.12 (0.12–0.21)
25 vs. 33 0.27 (0.12–0.43) 32 vs. 33 0.27 (0.22–0.44) 36 vs. 43 0.14 (0.09–0.27)
25 vs. 34 0.19 (0.16–0.30) 32 vs. 34 0.16 (0.14–0.29) 36 vs. 44 0.10 (0.07–0.23)
25 vs. 35 0.17 (0.15–0.32) 32 vs. 35 0.20 (0.16–0.33) 36 vs. 45 0.14 (0.14–0.38)
25 vs. 36 0.17 (0.15–0.31) 32 vs. 36 0.25 (0.20–0.36) 36 vs. 46 0.13 (0.13–0.23)
25 vs. 37 0.14 (0.13–0.22) 32 vs. 37 0.14 (0.14–0.26) 37 vs. 43  0.11 (0.08–0.24)
25 vs. 43 0.19 (0.12–0.30) 32 vs. 43 0.13 (0.08–0.24) 37 vs. 44 0.14 (0.09–0.27)
25 vs. 44 0.08 (0.08–0.21) 32 vs. 44 0.09 (0.07–0.20) 37 vs. 45 0.14 (0.14–0.22)
25 vs. 45 0.17 (0.16–0.30) 32 vs. 45 0.16 (0.15–0.28) 37 vs. 46 0.13 (0.13–0.21)
25 vs. 46 0.16 (0.16–0.24) 32 vs. 46 0.16 (0.14–0.26) 43 vs. 44 0.40 (0.32–0.47)*
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Question V-Cramer 
(95%CI) Question V-Cramer 

(95%CI) Question V-Cramer 
(95%CI)

26 vs. 31 0.15 (0.13–0.26) 33 vs. 34 0.18 (0.14–0.32) 43 vs. 45 0.15 (0.10–0.24)
26 vs. 32 0.15 (0.14–0.28) 33 vs. 35 0.24 (0.18–0.41) 43 vs. 46 0.29 (0.20–0.40)
26 vs. 33 0.15 (0.13–0.24) 33 vs. 36 0.16 (0.13–0.34) 44 vs. 45 0.22 (0.15–0.35)
26 vs. 34 0.19 (0.12–0.25) 33 vs. 37 0.12 (0.11–0.21) 44 vs. 46 0.20 (0.13–0.32)
26 vs. 35 0.17 (0.14–0.27) 33 vs. 43 0.17 (0.11–0.25) 45 vs. 46 0.28 (0.25–0.36)

      33 vs. 44 0.04 (0.04–0.18)
Mean = 0.160 (SD = 0.056)

* Phi coefficient

Table 3 presents the kappa index values for all questions. A total of 15.2% of the questions 
were classified as presenting regular agreement, 71.7% moderate agreement, and 13.0% 
good agreement. For kappa with linear weighting, the values were 13.0%, 56.5%, and 
30.4%, respectively. Percentage agreement values ranged from 48.8% (95%CI: 37.8–59.8) 
to 90.3% (95%CI: 81.3–95.4).

Table 3. Kappa index and percentage agreement values (%) between test and retest

Question (n) Kappa K Linear % (95%CI) Question (n) Kappa K Linear % (95%CI)
1 (84) 0.33 0.38 71.4 (60.4–80.5) 24 (84) 0.60 0.70 72.6 (61.6–81.5)
2 (83) 0.46 0.50 67.5 (56.1–77.1) 25 (83) 0.66 0.67 78.3 (67.6–86.3)
3 (84) 0.57 0.62 78.6 (68.0–84.6) 26 (82) 0.49 0.58 65.8 (54.4–75.7)
4 (81) 0.55 0.60 65.4 (54.0–75.4) 27 (84) 0.44 0.50 62.0 (50.6–72.0)
5 (84) 0.54 0.55 72.6 (61.6–81.5) 28 (80) 0.37 0.54 53.7 (42.3–64.8)
6 (84) 0.41 0.54 60.7 (49.4–71.0) 29 (84) 0.45 0.41 58.3 (47.0–68.8)
7 (83) 0.38 0.53 57.8 (46.5–68.4) 30 (84) 0.32 0.42 54.7 (43.5–65.5)
8 (83) 0.44 0.53 62.6 (51.3–72.8) 31 (84) 0.53 0.54 81.0 (70.6–88.4)
9 (83) 0.38 0.40 60.2 (48.8–70.6) 32 (84) 0.56 0.51 77.3 (66.7–85.5)
10 (84) 0.57 0.63 73.8 (62.8–82.5) 33 (84) 0.49 0.39 84.5 (74.6–91.1)
11 (83) 0.42 0.55 53.0 (41.8–63.9) 34 (84) 0.67 0.73 81.0 (70.6–88.4)
12 (84) 0.36 0.45 56.0 (44.7–66.6) 35 (83) 0.55 0.35 69.8 (58.6–79.2)
13 (83) 0.60 0.72 79.5 (68.9–87.2) 36 (84) 0.59 0.61 69.0 (57.8–78.4)
14 (84) 0.60 0.65 77.3 (66.7–85.5) 37 (84) 0.50 0.61 66.6 (55.4–76.3)
15 (84) 0.48 0.56 59.5 (48.2–69.9) 38 (84) 0.63 0.68 76.1 (65.4–84.5)
16 (83) 0.46 0.53 60.2 (48.8–70.6) 39 (82) 0.66 0.65 75.6 (64.6–84.1)
17 (84) 0.46 0.53 63.1 (51.8–73.1) 40 (82) 0.54 0.48 69.5 (58.2–78.9)
18 (83) 0.43 0.54 56.6 (45.3–67.3) 41 (83) 0.60 0.59 72.2 (61.2–81.2)
19 (84) 0.41 0.53 56.0 (44.7–66.6) 42 (82) 0.41 0.36 58.5 (47.2–69.1)
20 (84) 0.38 0.52 48.8 (37.8–59.8) 43 (84) 0.76 0.76 89.1 (19.9–94.6)
21 (84) 0.50 0.59 61.7 (49.3–71.0) 44 (83) 0.75 0.75 90.3 (81.3–95.4)
22 (83) 0.52 0.55 68.6 (57.4–78.1) 45 (84) 0.42 0.35 59.5 (48.2–69.9)
23 (84) 0.42 0.54 57.1 (45.8–67.7) 46 (84) 0.54 0.62 63.1 (51.8–73.1)

95%CI: 95% confidence interval, K linear: Kappa linear

discussion 
In the current study, the psychometric properties of a questionnaire on the methodology 
of physical exercise used by fitness professionals presented acceptable values. Cronbach's 
alpha if item deleted indicated that none of the questions had a negative influence on this 
coeffcient.  eliability for the test and retest was between high and regular for all questions.
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The results confirm the effectiveness of questionnaires of this nature, due to the ease of 
applicability in large groups, considering the context in which the professional is inserted, 
and with a low cost. However, few studies have been performed on the methodology of 
physical exercise, making it diffcult to compare results related to psychometric properties  
for the same issue. However, psychometric capacity can be comparatively analyzed in the 
light of information about other aspects related to health and fitness.

The Cronbach's alpha value corresponds to the recommendations of the specialized 
literature, with the lowest value found being 0.78. Usually, for an instrument to present 
acceptable internal consistency, the values of the questions should be at least 0.7, as quoted 
by Nunnally & Bersntein [13]. However, it should be pointed out that high alpha values are 
not expected for instruments with heterogeneous items, even if there are no measurement 
errors [14]. In addition, values from 0.6 can be acceptable with caution in cases where the 
questionnaire is designed to test a specific population [15, 16].

Heo et al. [17], in an instrument for nutritional assessment, observed alpha values below 
the recommended one for vegetable and fruit intake (0.61), food (0.52), intake of new fruits 
and vegetables (0.59), and milk and cereal intake (0.53). Investigating young Brazilian 
athletes (through a questionnaire on motivation) also maintained the "Fun" factor, which 
presented an alpha below the recommendation (0.54), considering it to be indispensable 
for understanding the researched phenomenon [18].

A similar decision was made by Mota, Matos, & Lemos [19], and the size (affrmation)  
presented an alpha value of 0.55, as well as by  utkowski & Connelly [20] with alpha values 
of parents and children on knowledge of risk factors related to obesity being 0.53 and 0.59, 
respectively. Additionally, Choobineh, Ghaem, & Ahmedinejad [21], whose objective was 
to translate a questionnaire that assesses stress in the workplace, maintained questions 
related to discretion ability and decision authority, despite the fact that they presented 
internal consistency values of 0.54 and 0.58, respectively.

 egarding test-retest reliability, all questions generally presented acceptable values, with 
only 15.2% of the questions classified as regular (questions 1, 7, 9, 12, 20, 28, 30). Question 
1 in this case refers to the percentage of load used to develop the maximum force. However, 
contextual relevance should be considered for understanding the general phenomenon, 
besides which, the structure of the question is similar to questions 2, 3, and 4, which 
presented moderate to good classifications.

Question 7 refers to the number of exercises per muscle group used to develop maximum 
strength. The updated literature is not specific as to the number of exercises to be adopted 
per muscle group, with the recommendations generally focusing on the total number of 
sets per muscle group, from 1 to 2 for global training and 3 to 4 for fractional training [5, 
22, 23] Questions 9 and 12 were also classified as regular and refer to the number of sets 
used to develop resistance strength and muscle power, respectively. These are related to the 
training volume and present small variation in the literature regarding prescription (between 
1 and 2 sets) to develop resistance strength [24]. Despite the observed classification, 
56% of professionals opted for the same alternative between the tests. The muscle power 
corresponding to sports performance is not widely considered by the participants of this 
study who aim at improving the health condition of practitioners and, therefore, it is possible 
that this is a determining factor for different choices regarding the number of sets between 
one test and another. Similarly, this would also justify the regular classification of question 
20 regarding the recovery time used between sets to develop muscle power output.
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Question 28 addresses the average heart rate used to develop aerobic endurance. The use 
of the maximum VO2 percentage is recommended in the literature for the development of 
aerobic resistance [5, 25]. However, in practice, the adoption of the absolute heart rate 
values is observed, as suggested by classical studies, such as those by Astrand &  odahl 
[26] and Zakharov & Gomes [27] and justified by its easy applicability and control.

The fact that question 30, regarding the average aerobic activity time prescribed for fat loss, 
is classified as regular raises the question of the level of professionals’ knowledge about 
the subject, since there are consistent recommendations in the scientific literature which 
indicate values between 250 to 300 minutes per week for this purpose [25].

When the question was classified as moderate by kappa and regular by linear kappa, there 
was a percentage agreement, ranging from 58.5% to 84.5%. In addition, more than 50% of 
participants concentrated their answers between one or two alternatives (questions 33, 35, 
42, and 45). When the question was classified as moderate by linear kappa and regular by 
kappa, there was a lower percentage agreement (48.8% to 57.8%), and the answers were 
distributed among at least four alternatives (questions 7, 12, 20, 28, 30).

The use of instruments such as questionnaires with objective answers may limit understanding 
of the phenomenon as a whole, since it biases the delimitation of the answers. The fact that 
the interviewed professionals could not resort to specialized literature at any time may 
be a limitation of this study, since it does not fully represent the reality experienced by 
professionals, who often resort to consultations on websites or specialized literature when 
discussing and preparing exercise training programs. 

Although sampling was for convenience, the sample size was adequate for the objectives 
established in this study. To date, there is no information on the potential influence of working 
time on methodological choices; however, the working time, as well as sociodemographic 
aspects of these professionals, such as age, sex, and even higher education institution may 
be related to the obtained results.

conclusion 
In general, the proposed instrument is a reliable way to verify the methodological approach 
used by the studied population. Physical exercise is widely used as an intervention strategy 
in health promotion and disease prevention programs. The application of this instrument 
by other researchers would enable identifying trends in methodologies used in different 
regions of the country. In addition, the instrument could help in the proposal of guidelines, 
as well as to verify the adherence of professionals to these recommendations.
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