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Abstract
Introduction. A vital role in health maintenance and the prevention of non-communicable chronic diseases is played by an 
adequate level of physical activity. In recent decades, numerous guidelines have been developed to determine the criteria 
of physical activity levels that are essential to obtain overall health benefits.  
Objective. The aim of the presented study was evaluation of the physical activity of adult members of non-governmental 
organizations promoting active lifestyle, in compliance with recommendations of the World Health Organization and the 
American College of Sport Medicine.   
Materials and method. The study examined 95 adult members of non-governmental organizations (NGOs) promoting an 
active lifestyle in the Silesian Province of Western Poland. In order to make a comprehensive physical activity evaluation 
(including all criteria of most complex health-recommendations), both an objective tool (ActiGraph GT3X) and a subjective 
tool (Daily Physical Activity Log) were used.   
Results. Compliance with a weekly total time of moderate to vigorous aerobic efforts were observed in 47% of women and 
44% of men with regard to WHO guidelines, and in 29% of women and 23% of men, respectively, regarding ACSM guidelines. 
The criterion for the frequency of strength exercises was met by 24% of women and 15% of men. Flexibility exercises level 
was adequate in 35% of women and 28% of men.   
Conclusions. The most frequent cause of non-meeting the criteria of the above- mentioned organisations were insufficient 
frequency of the weekly resistance (strength) exercises and flexibility exercises. There is a need to create public health 
programmes based on the complex physical activity recommendations, including all types of physical efforts (aerobic, 
strength, flexibility), and to emphasise the fact that meeting all of them is essential to obtain overall health benefits.
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INTRODUCTION

A vital role in health-oriented human behaviours is played 
by an adequate level of physical activity. In recent decades, 
numerous recommendations have been developed to 
determine the criteria for physical activity (PA) levels that 
are essential for maintaining or improving the health status 
[1, 2, 3], and the levels recommended for the prevention and 
treatment of non-communicable chronic diseases (NCDs) 
[4, 5, 6, 7, 8]. A constant evolution of the views in this area is 
being observed, whereas the number of prerequisite criteria 
and their minimal level are being raised [9].

Contemporary recommendations provide the 
comprehensive quantitative (e.g. weekly frequency and 
duration) and qualitative (exercise intensity and type) 

criteria to evaluate the level of physical activity needed 
to improve or maintain an adequate health status. A new 
mainstream has emerged for scientific explorations, with 
real PA in people at different ages being compared with 
the health criteria contained in the recommendations [10, 
11, 12, 13]. For example, these surveys have found that the 
percentage of men and women involved in physical activity 
at the recommended level is on the increase [14, 15, 16], 
although men and women over age of 35 rarely met the 
criteria of healthy physical activity, compared to people from 
younger populations [17], while the lowest number met the 
recommendations concerning vigorous exercise [12, 14, 15, 
17]. The surveys also found that the percentage of people 
who met the physical activity recommendations tended to 
decrease as the number of evaluation criteria rose [11].

Extending knowledge in this area seems to be indispensable 
in the context of searching for good practices for the promotion 
of physical activity in public health prevention programmes. 
This concerns, for example, identification of the individual 
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criteria of the recommended physical activity which are 
mostly neglected across various social and professional 
groups. Consequently, this is likely to substantially facilitate 
the development of physical activity programmes for various 
groups of people.

The most recent recommendations promoted by WHO 
[18] and ACSM [19] emphasize that only moderate-intensity 
exercise can be regarded as providing health benefits (>3 
METs). Adults can be involved in such exercise mostly in 
their leisure time, e.g., in associations which promote healthy 
lifestyles through intentional physical activity. These groups 
are becoming a natural base for scientific explorations in 
this area of research as they are formed by people guided 
by coaches, with a naturally larger-than-average level of 
physical activity.

OBJECTIVES

The study is focused on identification of the percentage of 
people (in the group of members of selected associations 
that promote healthy lifestyles) who meet all the criteria of 
PA level recommended by the WHO and ACSM. Individual 
criteria not met by the respondents were also identified.

The secondary aim of the study was to draw attention to 
the necessity for comprehensive physical activity assessment, 
taking into account all the criteria of health-oriented 
recommendations, enabling comparison of the different 
social groups in terms of PA level, and assessment of the 
effectiveness of public health practices based on its results.

MATERIALS AND METHOD

The study group comprised of women and men who were 
involved in regular physical activity as members of non-
governmental organizations (NGOs) that promote healthy 
lifestyle. These are non-profit organizations focused mainly on 
the popularization of different forms of leisure-time physical 
activity, especially by organizing open recreational training 
sessions, trips (cycling, hiking) and amateur competitions. 
The above-mentioned associations are usually established by 
enthusiasts of recreational sports and associate people looking 
for company to spend their free time. The typical workouts 
in such organizations were scheduled three times weekly and 
lasted 90–120 minutes, with the major part being endurance 
efforts in spring and summer, and general fitness training 
in autumn and winter. Participation in organized training 
sessions is usually complimentary and open to everyone.

The survey was conducted in four out of eight NGOs 
oriented towards physical activity promotion in the 
western part of the Silesian Province of Poland. The study 
group comprised 95 people, accounting for 78% of the all 
members of the above-mentioned organizations. Over 40% 
of participants (11 women and 28 men) did not meet all the 
research procedures. This was mainly due to the requirement 
of wearing an activity monitor for at least one week and 
recording the self-reported activity in the Daily Physical 
Activity Log simultaneously (20 people).

All subjects provided written consent for the use of 
information collected during examination. The study was 
approved by Jerzy Kukuczka Academy of Physical Education 
Research and Ethics Committee (02/2012).

Statistical analysis was performed for 17 women (aged 
31±9 years) and 39 men (37±9 years), who were involved in 
the full research programme, including:
1. Weekly monitoring of habitual physical activity of the 

men and women using the three-axial ActiGraphGT3X 
Plus activity monitor (ActiGraph Company, Pensacola FL, 
USA) and the ActiLife 5.10 software to analyse the data. 
The following information was derived:

 – weekly total time of moderate-intensity aerobic physical 
activity (MPA [min/week]) and vigorous physical activity 
(VPA [min/week]);

 – frequency of physical activity throughout the week with 
the above intensity levels (MPA [day/week], VPA [day/
week]).

2. Self-reported parameters of strength exercises (SE) and 
flexibility exercises (FE). For this purpose, the participants 
were asked to record adequate information in the of Daily 
Physical Activity Log.

Based on the records in the Daily Physical Activity Log, 
the form and type of physical activity (endurance, strength 
and flexibility exercises) and their duration (from … to 
…) were identified. The declared type of physical exercise 
was verified by comparison with the self-reported form 
of exercise (jogging, Nordic walking, cycling, machine 
or  weight workout, stretching and relaxation exercises, 
etc.).

Intensity of endurance exercises was defined using 
ActiLife 5.10 software (low, moderate, vigorous). Duration 
of strength and flexibility exercises declared in the Daily 
Physical Activity Log was verified with activity recorded 
by the activity monitor. Consistency of the declared and 
recorded times of activity was adopted as a criterion of 
credibility of the records in the Activity Log. Non-meeting 
this criterion led to the reduction by 20% in the number 
of people who were included in the full programme of 
the studies The research procedure allowed for a reliable 
evaluation of meeting of all the criteria for healthy level of 
physical activity recommended by the ACSM and WHO, 
which represented the cognitive aim of the study.

3. Measurements of body height, body mass, body fat (%), 
waist circumference and hip circumference were conducted 
with ananthropometer, flexible centimetre tape and BC-
418 Segmental Body Composition Analyzer produced by 
Tannita. The collected data allowed for computation of 
BMI and WHR indices.
Information about parameters of physical activity (points 

1, 2) was compared with individual criteria and their full 
sets from health-oriented recommendations by the WHO 
[18] and ACSM [19].

Statistical analysis. Involved computation of the basic 
parameters of descriptive statistics for all the variables, and 
determination of the percentage of people who met the full 
recommendations and their individual criteria according to 
the WHO [18] and ACSM [19]. The computations were made 
separately for gender groups; however, in consideration of 
the relatively high disproportion between the number of 
women (17) and men (39) who participated in the study, 
which is typical of the associations studied, interpretation 
of the results was based on total data obtained for the entire 
study group. This approach is justified because the men and 
women followed the same training regimens during the 
activities organized by the associations, and the physical 
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activity recommendations for health for both male and 
female adults were the same.

Statistical reasoning was conducted for the significance 
level set at p<0.05. Statistica 10 software (StatSoft, Inc.) was 
used for the computations.

RESULTS

The majority of the study participants had proper body build 
(Tab. 1).

In the monitored week, all the participants performed 
aerobic physical activity, with 32% of them performing 
flexibility exercises and 21% involved in strength workouts 
(Tab. 2).

The study participants of both gender groups performed 
moderate-intensity exercises more often (MPA 10 min bouts 
– 3 days/week) than vigorous exercise (VPA 10 min bouts – 2 
days/week). The same pattern was found for the duration of 
moderate and vigorous-intensity physical activity. Similar 
tendencies were observed for strength exercises (Tab. 2). 
The statistically significant differences between the gender 
groups for time of moderate physical activity (MPA) were 
found only in flexibility exercises (FE), with men obtaining 
better results (Tab. 2).

Basic criterion for healthy physical activity according to 
the WHO (150 min MPA or 75 min VPA/week or equivalent 

of these parameters) was met by 45% of the respondents (47% 
of women and 44% of men). Recommended PA level in terms 
of strength exercises (SE) was found in 18% of participants 
(women 24%; men 15%). All the criteria of the WHO 
recommendations were met by 18% (women 24%; men 15%) 
(Tab. 3).

The ACSM criterion of recommended aerobic exercises 
(AE, 5 days, 30 min MPA or 3 days, 20 min VPA per 
week accumulated in at least 10-min bouts) was met by 
25% of the participants (29% of the women and 23% of the 
men). Recommendations for strength exercise (SE, 2 days/
week) were fulfilled by 18% of the members of associations 
(women 24%; men 15%), whereas flexibility exercises (FE, 
2–3 days/week) were performed by 30% of the participants 
(women 35%; men 28%). All the requirements of ACSM 
recommendations was met by only 2% of the study group 
members (one man) (Tab. 3).

Gender was not a factor that significantly determined 
meeting both individual criteria and full recommendations 
for healthy level of physical education, according to WHO 
and ACSM, with p for chi2 test >0.05 (Tab. 3).

DISCUSSION

In the study, the percentage of members of associations that 
promote healthy lifestyle and who were involved in physical 
activity at the level recommended for health, according to 
WHO and ACSM, was evaluated. The criteria for guidelines 
which were most frequently not met by the participants were 
also identified. Consequently, the opportunities for practical 
application of study results to promote good practices in 
organizations activating local societies, were sought.

There are only a few studies focussed on similar cognitive 
areas [11, 14, 20]. One of the reasons is scarcity of objective 
tools to measure the parameters of strength and flexibility 
exercises, which are currently regarded as necessary for 
maintaining optimal efficiency of the locomotor system. 
They form the strength and power of the muscles, prevent the 
loss of muscle mass, increase joint mobility while preventing 
injuries and chronic illness, such as osteoporosis, back pain 
and faulty posture [21, 22, 23].

Statistical analyses demonstrated that in a typical week, 
less than half of the study participants (45%) met the criteria 

Table 1. Somatic parameters of study participants

Body composition
Female n=17 Male n=39 Total n=56

xx±SD xx±SD xx±SD

Body mass [kg] 57.9±7.5 75.5±9.7 70.2±12.2

Body fat [%] 21.9±6.6 14.8±5.7 16.9±6.8

BMI [kg/m2] 21.9±2.5 24.0±3.1 23.3±3.0

WHR [j.u.] 0.8±0.1 0.9±0.1 0.87±0.08

WHR – waist to hip ratio

Table 2. Parameters of participants’ physical activity

Parameters of physical activity
Female n=17 Male n=39 Total n=56

n xx±SD n xx±SD n xx±SD

AE

MPA [min/week] 17 607±184 39 810±371* 56 749±337

MPA 10 min bouts  
[min/week]

16 143±103 36 150±148ns 52 148±134

MPA 10 min bouts  
[day/week]

16 3.4±1.8 36 3.4±1.7ns 52 3.4±1.7

VPA [min/week] 17 98±90 35 74±96ns 52 82±73

VPA 10 min bouts  
[min/week]

10 70±45 12 117±102ns 22 95±83

VPA 10 min bouts  
[day/week]

10 2.0±1.2 12 2.3±1.4ns 22 2.1±1.2

SE
SE [min/week] 4 135±57 8 156±94ns 12 149±82

SE [day/week] 4 2.3±0.5 8 3.0±1.5ns 12 2.8±1.3

FE
FE [min/week] 8 68±80 10 55±35ns 18 61±49

FE [day/week] 8 2.9±2.4 10 4.0±1.3ns 18 3.5±1.9

AE – aerobic exercises; SE – strength exercises; FE – flexibility exercises; MPA – moderate physical 
activity; VPA – vigorous physical activity;
*p<0.05
ns – no significant differences

Table 3. Percentages of participants meeting the criteria of WHO and 
ACSM health recommendations

Recommen-
dation

Criterion
Female Male Total

(n) % (n) % (n) %

WHO

AE:150 min MPA or 75 min VPA or 
equivalent per week

(8) 47 (17) 44 (25) 45

SE: 2 days/week (4) 24 (6) 15 (10) 18

All recommendation’s criteria (4) 24 (6) 15 (10) 18

ACSM

AE: 5 days 30 min MPA or 3 days VPA 
20 min or equivalent/week

(5) 29 (9) 23 (14) 25

SE: 2 days/week (4) 24 (6) 15 (10) 18

FE:2–3 days/week (6) 35 (11) 28 (17) 30

All recommendation’s criteria – (1) 2 (1) 2

AE – aerobic exercises; MPA – moderate physical activity; VPA – vigorous physical activity; 
SE – strength exercises; FE – flexibility exercises
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contained in WHO recommendations on both intensity 
(MPA or VPA or equivalent) and total weekly time of 
exercise (150/75min). These recommendations, extended 
with the ACSM criteria concerning the frequency of 
exercise throughout the week (5 days MPA or 3 days VPA or 
equivalent), were met by only 25% of the population studied.

The ACSM criteria for the frequency of flexibility and 
resistance exercises were also not met by the majority of 
the study participants (70% and 82%, respectively). All the 
criteria of the WHO recommendation were met by 18% of the 
participants, whereas the ACSM criteria were met by only 2%.

The results of this study demonstrated that the important 
problem in the process of PA evaluation concerning the 
health benefits is not only the evaluation of meeting all 
the whole recommendations, but also the identification of 
their individual criteria which are most often neglected in a 
specific study group. This information represents a valuable 
indication for development of programmes for healthy 
physical activity, both for groups and in individual cases. In 
the light of this study, the need arises for development of PA 
programmes within social and professional groups, based on 
the criteria of recommendations for healthy physical activity.

In previous studies published by other authors, the 
criterion for the frequency of exercise has been the main 
cause of non-meeting the recommendations [24, 25, 17]. The 
minimum frequency of physical exercise should be performed 
three times a week, whereas optimal recommendation for 
contemporary adults is daily minimum physical activity with 
a moderate intensity of at least 30 minutes [18, 25].

The frequency of the exercise as a criterion for the PA level is 
justified by the physiological phenomenon of the elevated rate 
of post-exercise recovery (post-exercise supercompensation) 
that takes up to 48 hours following the exercise. In this time, 
the body recovers with an around 10% excess and is able 
to be involved in higher exercise [27], whereas the training 
sessions performed at least every other day are necessary for 
utilization of the effects of the previous effects.

In this light, ACSM recommendations seem to be more 
restrictive than those proposed by the WHO since they 
determine the minimal frequency of PA throughout the week, 
but they are also the most universal from the aspect of the 
choice of prerequisite criteria for evaluation of the healthy 
physical activity.

The findings of this study are partially consistent with the 
data documented by other authors, e.g., Chastin et al. [11] 
demonstrated that the percentage of people who meet the 
ACSM criterion concerning duration of endurance exercise 
(5×30 min) accumulated in 10-minute sections was 1%. A 
similar low percentage (3.5±0.3%) of adults who met the 
above criterion was documented in a study by Troiano et al. 
[10]. Other studies have shown that the percentage of people 
meeting recommendations for healthy physical activity is 
decreasing as the number of the criteria rises [11, 14], which 
is consistent with the findings of the presented study.

Contrary to the widely documented gender differences 
in physical activity participation [29, 30], there were no 
statistically significant differences in volume and frequency 
of physical activity, nor in meeting individual criteria and 
full recommendations between men and women in this 
study. The possible cause of the lack of such a diversity 
in the current study is the fact that the male and female 
members of examined NGOs regularly met together to 
participate in leisure physical activity. These participants 

are usually more aware of the positive influence of physical 
activity on overall health, and consequently they are more 
determined to undertake physical efforts, regardless of the 
gender differences in the free time budgets indicated as a 
frequent cause of diversity in the implementation of this 
health behaviour [31]. A similar observation was noted by 
Hirvensalo et al [32] in Finnish adults who are considered 
one of the most physically active societies in Europe.

In conclusion, the level of physical activity of the study 
participants with respect to recommendations developed 
by the WHO and ACSM was typically insufficient for 
maintaining or improving health. The negative aspect of 
the above conclusion is magnified by the fact that the study 
participants were people who were involved in regular 
physical activity.

In the view of the above findings, the need for increasing 
the strength and flexibility exercises in NGOs focused on 
the popularization of leisure-time physical activity seems 
to be an important practical conclusion to the current study.

The innovative approach in the study was the combination 
of objective and subjective research procedures to evaluate 
strength and flexibility exercises. Consequently, unlike 
the previous studies conducted in Poland, in the current 
study all the criteria for the healthy level of physical activity 
recommended by the ACSM were evaluated. The usefulness 
of this solution should be verified in further research.

Limitations. The relatively low sample size representing 
one geographical region seems to be the main limitation 
of the study. A limited quantity of Actigraphs, which are 
expensive tools for PA assessment and seldom used in the 
domestic studies, determined the decision to reduce the area 
of investigation. Additionally, in accordance with suggestions 
by the European Comission [33] to raise the reliability of 
PA evaluation, two methods of its diagnosis were used 
simultaneously and the precondition of consistency between 
times of activity declared in the Activity Logs and recorded by 
ActiGraphs as the criterion of inclusion a subject to analysis 
was introduced. Non-meeting this criterion led to a further 
reduction by 20% in the number of subjects finally included 
in analysis. A similar procedure is not entirely feasible in 
population-based studies, but it can be used to support them 
in smaller groups, e.g. in pilot studies or initial research.

CONCLUSIONS

1) The level of physical activity in the men and women who 
participated in the study was insufficient ton comply 
with the recommendations of ACSM and WHO experts. 
The negative aspect of the above findings is magnified by 
the fact that as members of NGOs promoting a healthy 
lifestyle, the study participants were involved in regular 
physical activity.

2) The most frequent cause of non-meeting the criteria of 
the health-oriented physical activity recommended by the 
ACSM was insufficient frequency of the weekly resistance 
exercises and flexibility exercises.

3) For evaluation of the level of physical activity and potential 
health benefits, it is useful to evaluate not only meeting 
all the recommendations, but also the individual criteria, 
which can support the programming of health-oriented 
physical activity in individuals or different social groups.
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