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This is an observational cross-sectional study, conducted in 2019, with the aim of quantifying 
strength, flexibility and quality of life according to the time of practice in an extreme conditioning 
program. 23 women participated, divided into two groups, one including women with less than 
eight months of practice (G1 - 12 participants) and another with those with more than eight months 
(G2 - 11 participants). Even without significant differences, it was possible to observe greater 
scapular strength in G2 (20.94) in relation to G1 (17.75) and greater strength of the lower limbs in 
G2 (84.12) in relation to G1 (67.39). There was a significant reduction in flexibility for shoulder 
rotation (p = 0.012), a slight increase in the final quality of life score and in most domains. Women 
can benefit from the practice of extreme conditioning programs both in the short and in the long 
term. 
Descriptors: Woman’s health; Motor activity; Muscle strength; Quality of life. 
 
Este é um estudo observacional de caráter transversal, realizado em 2019, com o objetivo de 
quantificar a força, a flexibilidade e a qualidade de vida de acordo com o tempo de prática no 
programa de condicionamento extremo. Participaram 23 mulheres, divididas em dois grupos, 
mulheres com prática menor que oito meses (G1 – 12 participantes) e maior que oito meses (G2 – 
11 participantes). Mesmo não apontando diferenças significativas, é possível observar maior força 
escapular no G2 (20,94) em relação ao G1 (17,75) e maior força dos membros inferiores no G2 
(84,12) em relação ao G1 (67,39). Houve uma redução significativa da flexibilidade para rotação de 
ombro (p=0,012), um discreto aumento na maioria dos domínios e no escore final da qualidade de 
vida. As mulheres podem se beneficiar com a prática de programas de condicionamento extremo 
tanto em curto quanto em longo prazo. 
Descritores: Saúde da mulher; Atividade motora; Força muscular; Qualidade de vida. 
 
Este es un estudio observacional de carácter transversal, realizado en 2019, con el objetivo de 
cuantificar la fuerza, la flexibilidad y la calidad de vida de acuerdo con el tiempo de práctica en el 
programa de condicionamiento extremo. Participaron 23 mujeres, divididas en dos grupos, mujeres 
con práctica menor que ocho meses (G1 – 12 participantes) y mayor que ocho meses (G2 – 11 
participantes). Incluso sin señalar diferencias significativas, es posible observar mayor fuerza 
escapular en el G2 (20,94) en relación al G1 (17,75) y mayor fuerza de los miembros inferiores en 
el G2 (84,12) en relación al G1 (67,39). Hubo una reducción significativa de la flexibilidad para 
rotación de hombro (p=0,012), un discreto aumento en la mayoría de los dominios y en la 
puntuación final de la calidad de vida. Las mujeres pueden beneficiarse con la práctica de 
programas de condicionamiento extremo tanto a corto como a largo plazo. 
Descriptores: Salud de la mujer; Actividad motora; Fuerza muscular; Calidad de vida.   
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INTRODUCTION 
 

hysical activity is directly linked to the health situation and to the prevention of non-
communicable diseases such as diabetes, obesity, heart diseases, among others1,2. Its 
insufficiency is considered a public health problem, the 4th largest cause of early death 

in the world3. In addition to being associated with all non-communicable diseases, data 
suggests that 31% of the world population does not practice the recommended amount of 
physical activity4,5.  

According to the IBGE, in Brazil, the practice of physical activity has a direct relationship 
with educational level and income. About 66% of women do not exercise due to lack of time. 
Fitness activities were the fourth most sought physical activity by women. They seek quality of 
life and / or improvement of physical fitness6. 

The World Health Organization (WHO) recommends that adults between 18 and 64 years 
of age should practice a minimum of 150 minutes of light to moderate physical activity or 75 
minutes of intense activity per week. Greater benefits are achieved with 300 minutes of light to 
moderate activity or 150 minutes of intense activity, divided into two or more days of the week, 
which may include strengthening muscle groups 2.  

There is a great diversity of physical activities, such as weight training, walking, sports, 
gymnastics, and others. These activities promote improvements of the practitioner's physical 
conditions, acting on the cardiorespiratory, muscular, visceral, and mental systems. But the lack 
of activities can be linked to obesity, cardiac, neurological, cancerous, physical diseases, and 
premature aging, all of which directly affect the quality of life of the patient7,8. 

In this setting, the practice of intense physical activity, such as extreme conditioning 
programs (PCE), is growing, due to their effectiveness and short-term results9. Within PCE, 
CrossFit® has been on the rise in recent years, increasing the number of practitioners over 
time10. This type of activity promotes health through a program of intense exercises, known for 
mixing exercises from modalities such as Olympic weight lifting, aerobics, gymnastics, among 
others11,12.  

CrossFit® seeks to develop the following skills: cardiovascular / respiratory resistance, 
energy, strength, flexibility, power, speed, coordination, agility, balance, and precision. The 
diversity of training and the sense of community adopted maintains the bond between 
practitioners and promotes mental well-being10.  

Although the activity has been on the rise for some years, most researchers have 
dedicated themselves to quantifying blood markers, injuries, and qualitative factors through 
online questionnaires13-15. In this context, variables such as global strength, flexibility and 
quality of life, which point to physical and subjective capacities, can differentiate this 
population from those who practice another type of activity16,17. Since this is a high intensity 
activity and deals with strength training to a large extent, the maximum overall strength of the 
body is considered to increase with its practice. Another variable indicating physical health is 
flexibility. It also was found at adequate levels, according to the demand of the exercises that 
involve a high load with large ranges of movement18. 

The lack of data regarding strength, flexibility, and quality of life among the benefits of 
this practice indicates the need for studies that access these variables. Such information is 
important for the scientific community to understand the possibilities and benefits that training 
promotes for its practitioners.  

Due to the importance of physical activity for the female public, to define the profile of 
strength and flexibility of this public, it is necessary to analyze the time of practice related to 
changes in these variables, in addition to changes in the general quality of life. The aim of this 
study was to quantify strength, flexibility, and quality of life according to the time of practice in 
the extreme conditioning program.  
 
 

P 
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METHOD 
 

This study has a cross-sectional observational design, with a convenience sample. The 
participants were women practicing PCE (CrossFit®) at a gym in the city of Uberaba - MG. Data 
collection took place at the UFTM Human Movement Analysis Laboratory, from May to July 
2019. 

Participants were recruited at the gym and informed about the study. The participants 
were instructed to read and sign the Free and Informed Consent Form approved by the Ethics 
Committee in Research with Human Beings of the Universidade Federal do Triângulo Mineiro, 
under legal opinion No. 3.290.661. The data was identified by codes in order to avoid bias 
during the analysis and to maintain confidentiality.   

The inclusion criteria were being female, 18 years old or older, to accept participating in 
the research, and to have good health and physical conditions (without severe pain, 
inflammatory or infectious processes, among others) to perform the tests. The evaluations were 
carried at least 24 hours from the last training session, to avoid bias in the results. Participants 
were guided on how to dress for the tests, with flexible clothing and barefoot. 

Initially, a form containing anthropometric and personal data and the questionnaire for 
assessing general quality of life, Whoqol-Bref were filled. The Whoqol-Bref is an abbreviated and 
validated questionnaire for application in Brazil. It has 4 domains (physical, psychological, 
social relations, and environmental) and generates a final score that measures the quality of life 
at a specific moment in life. The 26 questions are assessed using a Likert scale from 1 to 5. Two 
of them are about the general quality of life and the others represent the domains of the original 
instrument, which has 100 questions. Whoqol-Bref is easier and more accessible to apply, and 
has psychometric characteristics similar to those of the original instrument19,20. 

To measure the strength of the lower limbs, a dorsal hydraulic dynamometer (Crown®, 
Brazil), with a capacity of 200kgf and divisions of 1kgf was used. The participant was instructed 
to remain barefoot, positioned on the platform containing a load cell attached, with the spine 
erect, knees flexed at about 20°, keeping the arms extended in front of the thighs, holding the 
puller that would be used. They were asked to pull the handle using the maximum strength of 
their lower limbs (anterior and posterior sets), in a direction perpendicular to the platform, and 
to maintain it for 5 seconds17.  

To measure the scapular force, a scapular hydraulic dynamometer (Crown®, Brazil) with 
a capacity of 50kgf and divisions of 0.5kgf was used. The participant was comfortably seated, 
with the shoulders abducted at 90°, elbows flexed at 90°, forearms in a neutral position, and the 
wrist in a position that could vary from 0 to 30° in extension. Participants were guided to hold 
the handles of the device and, at the signal, to pull it horizontally in the opposite direction, with 
maximum isometric effort maintained for about 5 seconds21. 

The flexibility assessment was performed using a pendulum fleximeter (Sanny®, Brazil), 
which is an easy method to measure this variable, requiring only the correct positioning of the 
subject, the device, and the researcher. The initial position is taken as 0° and the result can be 
read at angles at the end of the movement to be measured22.  

The joint movements analyzed were flexion / extension; horizontal abduction / 
adduction; internal rotation / external rotation of the shoulder; hip flexion / extension. For 
shoulder flexion and extension movements, the participant was seated; for horizontal 
abduction / adduction, external / internal shoulder rotation, and hip flexion / extension the 
participant was positioned lying on a stretcher. After positioning, the fleximeter was fixed distal 
to the joint to perform the movement explained before it started. The data was generated from 
both sides and a mean was generated between the two values for each joint movement. In 
addition, the flexion value was added to the extension value, thus totaling the flexion / 
extension amplitude value. This calculation was performed for all pairs of measurements. 

From an initial descriptive analysis, the sample was divided into two groups: women who 
practiced the activity for less than eight months (G1) and women who did it for eight or more 
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months (G2). The qualitative and characterization data of the sample were presented by 
frequency and the data from the quality of life questionnaire were analyzed in domains and 
compared between groups G1 and G2. Quantitative data were presented using mean and 
standard deviation. Normality tests and Student's t test were performed, considering a 
significance level of 5%. IBM SPSS statistical software, version 23, was used for all analyses.  
 
RESULTS 
 

23 women participated, divided into two groups: women with less than eight months of 
practice (G1 - 12 participants) and those with more than eight months (G2 - 11 participants). 
From those surveyed, 17 (73.91%) had completed or incomplete college education, 6 (26.09%) 
had postgraduate degrees and most were single (60.87%).  

When asked if they had any pain, 6 reported pain in the shoulder (26.09%), 6 in the knee 
(26.09%), 2 in the spine (8.69%), and 1 in the foot (4.35%); 11 (47.82%) reported not 
practicing another activity, 7 (30.43%) practice weight training, and 3 (13.04%) running, 
cycling or Pilates. About their objective, most seek physical conditioning (11 - 47.83%), others 
weight loss (5- 21.74%) and quality of life (4 - 17.39%). As for the satisfaction with the practice 
of the activity, from 0 - 10, 13 (56.52%) reported a score of 10, 8 (34.78%) reported a score of 
9, and 2 (8.69%), a score of 8. 

Table 1 presents the frequency in minutes per week and Table 2 among other aspects the 
pain and flexibility of exercise. 
 

Table 1. Women in extreme training according to frequency of practice, body mass index, age, 
reported pain, and quality of life. Uberaba, 2019. 

  G1 (N=12) G2 (N=11)     

Variables 
Mean 

(standard deviation) 
Mean 

(standard deviation) T Test p value 
Frequency (minutes 
/ week) 

185.00 (47.58) 310.91 (45.04) -6.502 <0.000 

Body mass index 
(BMI) (kg / m²) 

24.62 (3.37) 23.31 (2.53) 1.046 0.308 

Age (years) 32.58 (5.11) 29.64 (4.63) .445 0.163 
Reported pain (0 - 
10) 

1.50 (1.93) 3.09 (3.45) -1.381 0.182 

Quality of life (%) 72.82 (7.03) 75.94 (8.01) -0.996 0.330 

 
Table 2. Women in extreme training according to strength and flexibility. Uberaba, 2019. 

 

Group 1 (n=12) Group 2 (n=11) T Test p value 

Mean/Standard 
deviation 

Mean /Standard 
deviation 

  

Scapular force (kgf) 17.75 (5.97) 20.94 (6.21) -1.255 0.223 
Lower limb strength 
(kgf) 

67.39 (18.42) 84.12 (26.95) -1.751 0.094 

Shoulder F / E (°) 215.54 (20.16) 207.23 (18.85) 1.019 0.320 
Shoulder A / W (°) 172.58 (11.43) 163.64 (12.81) 1.770 0.091 
Shoulder LR/MR (°) 174.12 (15.68) 156.27 (15.56) 2.737 0.012* 
Hip F / E (°) 110.29 (19.88) 104.45 (13.96) 0.807 0.428 

* F / E = flexion + extension; A / A = abduction + adduction; LR / RM = lateral rotation + medial rotation. 

 
DISCUSSION 
 

The results indicated slightly lower values of BMI and age and report a greater pain 
intensity and better quality of life for the G2 (group with longer than eight months practice). 
The training frequency (minutes / week) was significantly higher for G2. 
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As for quality of life, although there was no significant difference between the groups, the 
results were 72.82 ± 2.03 for G1 (group with less than eight months practice) and 75.94 ± 8.01 
for G2. This score reaches the third and fourth quartiles, indicating that both groups have a good 
to excellent quality of life.  

As for flexibility for the shoulder joint, a study that addressed the same methodology to 
measure flexibility23, despite analyzing a population of both genders and with chronic shoulder 
pain, showed values for flexion / extension from 175.98 to 186.14°, for abduction / adduction 
of 147.83 to 155.23°, and for medial / lateral rotation from 151.1 to 158.01°. The values for this 
work were higher, considering that none of the volunteers had any pathology installed.   

A study24 that evaluated the effect of strength training for 10 weeks with healthy and 
sedentary men found values that ranged from 235.5 to 251° for shoulder flexion / extension; 
and for hip flexion / extension, and from 105 to 114° after the intervention24,. This converges 
with the data found regarding the hip and shoulder, even though it is in a different gender and 
with a different intervention.   

There was a decrease in shoulder and hip flexibility in G2. However, this difference was 
significant only for the lateral rotation / medial rotation movements of the shoulder. 

 The PCE is characterized as an activity with global movements. It is understood that, 
depending on the participant's baseline flexibility, there will be gains to reach the minimum 
required to perform certain exercises25. Therefore, the tendency towards reduction observed 
in this sample may be related to strength gain and to the non-specific training for the activity. 
A study indicates that with just one session of strength training it is possible to observe the 
positive effect on the flexibility of that segment18, but it is understood that, in the long term, 
there may be a reduction due to muscle hypertrophy. 

A study that evaluated young and healthy women (aged 26.8 ± 1.6 years old) applied an 
eight-week program with moderate to high intensity activity and found baseline and final 
values from 161 to 174.9° for the group that performed alternate strength training24. The values 
found in this study (215,54°) suggest that, with a longer period of intense activity, the 
participant tends to gain greater flexibility in shoulder flexion / extension. In this context, a 
study reports that activities that involve strength training offer gains in flexibility for middle-
aged women, but that result is not observed for all joints26.  

 Scapular strength was measured in other studies17,27, with values of 9.2 ± 4.2 kgf for 
physically active middle-aged women and 13 ± 4.4 kgf for healthy women. However, the 
measurements were performed in the orthostatic position. For this sample, the values found in 
the scapular dynamometry were 17.75 kgf in G1 and 20.94 kgf for G2. With this result, it is 
possible to observe that the scapular strength of women practicing PCE is greater than that of 
healthy and / or physically active women. This is due to the high intensity of this type of activity. 

There was a slight increase in muscle strength for G2, but this difference was not 
significant in relation to G1. The strength of the lower limbs measured in this study was 
different from that of another research28, since, currently, studies of lower limb strength focus 
on the use of the isokinetic dynamometer. Although this methodology is the standard, it is 
expensive, which makes its use in clinics and gyms unfeasible. Therefore, the values found in 
this sample are the first to be measured in this way, and thus, encourage further studies to be 
carried out in order to validate this methodology. As a result, for this population, the 
methodology used here meets the needs of professionals in their daily activities. 
 
CONCLUSION 
 

A longer training time means more frequent training (minutes / week) and less flexibility 
for lateral rotation / medial shoulder rotation.  

A limitation of this study was its observational design, which prevented cause-effect 
relationships to be investigated. However, the study serves as a base for future investigations 
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involving strength, flexibility, and quality of life, facilitating the methodology for future 
interventions and understanding the effects of this modality for the female audience.  

Given the scarcity of studies defining this modality for this audience, further research is 
needed with a qualitative and quantitative approach for better knowledge and discussion of the 
topic. In addition, the longitudinal monitoring of these women, for a longer period, may show 
the benefits of the practice of PCE.   
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