
Skurvydas et al. BMC Public Health         (2024) 24:3364  
https://doi.org/10.1186/s12889-024-20866-2

RESEARCH Open Access

© The Author(s) 2024. Open Access This article is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 
International License, which permits any non-commercial use, sharing, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if 
you modified the licensed material. You do not have permission under this licence to share adapted material derived from this article or 
parts of it. The images or other third party material in this article are included in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To 
view a copy of this licence, visit http://creativecommons.org/licenses/by-nc-nd/4.0/.

BMC Public Health

Men and women choose 
moderate‑to‑vigorous physical activity 
and sedentary behaviors with a “hot” mind 
rather than a “cold” one
Albertas Skurvydas1, Natalja Istomina2, Ruta Dadeliene1, Dovile Valanciene3, Ausra Lisinskiene4, 
Ieva Egle Jamontaite1, Asta Sarkauskiene5 and Daiva Majauskiene1,6* 

Abstract 

Background  The primary aim of our study is to explore how moderate-intensity physical activity (MPA), vigorous-
intensity physical activity (VPA), moderate-to-vigorous physical activity (MVPA), and sedentary behavior (SB) in men 
and women (ages 18–74; 4545 females and 1824 males) are associated with age, education, psychological factors 
(cognitive reflection/”cold” mind, emotional intelligence (E), impulsivity, perceived stress), health behaviors (overeat-
ing, breakfast consumption, smoking, alcohol use), body mass index (BMI), and sleep duration.

Methods  The information was collected by means of an online survey (https://​docs.​google.​com/​forms/) to ensure 
the anonymity of participation and confidentiality of data.

Results  MVPA and SB in men and women are significantly influenced by education, age, BMI, lifestyle, and psycho-
logical factors, with some gender differences. Higher education reduces MVPA and increases SB, while age lowers 
SB and raises MVPA in women. BMI inversely affects MVPA and VPA, and breakfast supports higher activity levels, 
while overeating and alcohol (in men) are linked to lower MVPA and higher SB. Sleep duration weakly affects activity 
structure but inversely relates to SB. While Cognitive Reflection Test (CRT) scores—an indicator of logical reasoning—
do not show a significant positive impact on physical activity levels (MPA, VPA, or MVPA) in either gender, they are 
associated with increased sedentary behavior in women. Emotional Intelligence (EI), however, plays a clear and posi-
tive role: higher EI is strongly associated with increased VPA and MVPA in both men and women, especially in women, 
and inversely related to SB in both genders.

Conclusions  The results of our study suggest that enhancing EI (“hot” mind) may be more effective than reasoning 
skills (“cold” mind) in promoting physical activity and reducing sedentary behavior, particularly in women. These find-
ings highlight EI’s potential as a key driver of active lifestyles, while logical reasoning appears to have a lesser impact.
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Background
There is growing evidence that Various forms and doses 
of physical activity (PA) have been proven to be effec-
tive in the prevention of many chronic diseases[1–4], 
strengthening the immune system [5] improvement of 
mental health and well-being [6–9], lowering all-cause 
mortality risk [10–13], and increasing life expectancy [14, 
15]. It has been clearly demonstrated that irrespective of 
physical activity, sedentary behavior is the risk factor of 
comorbidities [11, 16–20]. In addition, sedentary behav-
ior (SB) has been shown to increase all-cause mortality 
risk in individuals with chronic diseases or high body 
mass index (BMI), whereas PA is likely to reduce this risk 
[20].

PA has a specific effect on various body functions as it 
has a nonlinear relationship with the intensity, duration, 
and load of muscle work [1, 3, 4, 12, 14, 20–22]. Moreo-
ver, individuals of different age, sex, health condition, 
and BMI experience different benefits of PA [3, 6, 11, 
23–26]. For example, one of the recent systematic analy-
ses showed that only in people aged > 50 years, moderate 
to intense PA (MVPA) improves cognition: this effect is 
weaker in people of other ages [6].

While the human health benefits of MVPA are well 
established, there is now ample evidence that both light 
PA and moderate PA (MPA) (important for minimiz-
ing SB) are also highly beneficial in strengthening and 
maintaining a person’s health [3, 4, 19, 20]. For example, 
increasing the dose of low-intensity PA from 3 to 7 h 
per day, regardless of MVPA, reduced mortality rates in 
adults and the elderly [27].

According to almost 2 million reports, physical inactiv-
ity of Europeans, both men and women, increased sig-
nificantly from 2001 to 2016 [27]. Physical activity (PA) 
choices involve decision-making influenced by various 
interrelated factors, including demographic characteris-
tics, health behaviors, overall health, social and environ-
mental factors, and psychological determinants relevant 
to intervention strategies [28–30]. Moreover, our recent 
research clearly shows that some individuals are more 
physically active during and after work, while others 
accumulate higher levels of physical activity during lei-
sure time and on weekends. Those who were more active 
in their leisure time exhibited better health, improved 
mood, and higher happiness levels [31, 32]. However, the 
causal relationship remains unclear—whether happier 
individuals with better mood and health tend to be more 
physically active on weekends, or whether those who are 
less active during weekends may negatively impact their 
health, mood, and happiness.

Although there are new World Health Organiza-
tion recommendations for PA [4], a number of uncer-
tainties remain, such as how PA depends on various 

sociodemographic factors such as gender, age, and eth-
nicity [33]. In addition, it is necessary to clarify how 
health is affected by PA in different domains (e.g., the 
subject’s leisure choice, occupation, education, being 
at home, and/or while commuting to work) and the 
amount of PA [33]. Human decisions are influenced 
both by rational and logical thought processes (explicit 
knowledge), and by emotional intelligence (EI) and 
impulsivity (implicit knowledge) [34, 35].

Thus, physical activity choices can be both rational, 
deliberate, and logical—driven by "cold" reasoning 
(“cold” mind)—or more emotional, intuitive, quick, and 
impulsive, known as "hot" decision-making. Our pre-
vious research indicates that physical activity is more 
closely associated with emotional intelligence than with 
logical thinking [36, 37]. To date, we have not found 
studies that explore how MVPA and SB are influenced 
not only by sociodemographic, healthy lifestyle, and 
health indicators but also by "cold" (logical thinking/
cognitive reflection) and "hot" thinking (emotional 
intelligence, impulsivity).

The study set two primary objectives. The first is to 
identify differences between men and women in soci-
odemographic factors, health, healthy lifestyle, physical 
activity levels, sedentary behavior, emotional intelligence, 
impulsivity, logical thinking, and stress indicators. The 
second objective is to apply linear regression analysis 
to investigate how moderate-intensity physical activ-
ity (MPA), vigorous-intensity physical activity (VPA), 
moderate-to-vigorous physical activity (MVPA), and 
sedentary behavior in men and women are associated 
with age, education, psychological factors (cognitive 
reflection, emotional intelligence, impulsivity, perceived 
stress), health behaviors (overeating, breakfast consump-
tion, smoking, alcohol use), body mass index (BMI), and 
sleep duration. Our main hypothesis is that physical 
activity (MVPA) is directly related to cognitive reflec-
tion and emotional intelligence, while sedentary behavior 
(SB) is inversely related to these factors. Conversely, SB 
is directly associated with perceived stress and impulsiv-
ity, while MVPA is inversely associated. In other words, 
higher emotional intelligence, stronger logical think-
ing, lower perceived stress, and reduced impulsivity are 
expected to lead individuals to recognize the benefits 
of physical activity and the risks of prolonged sitting, 
encouraging a more active, less sedentary lifestyle. Addi-
tionally, we expect that physically active individuals will 
adopt healthier behaviors (such as eating healthily, avoid-
ing smoking and overeating) and experience better sleep 
quality. Furthermore, BMI is anticipated to be a strong 
determinant of physical activity—higher BMI is expected 
to be associated with lower MVPA and increased seden-
tary time.
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Methods
Participants
A total of 6,369 subjects (4,545 female and 1,824 male), 
aged 18–74 years and representative of the Lithuanian 
population, participated in the study, which began in 
October 2019 and concluded in June 2020. Participants 
were recruited via social media (Facebook) and research-
ers’ personal networks (WhatsApp) and completed an 
electronic survey hosted on the Google Forms platform. 
The survey (https://​docs.​google.​com/​forms/) ensured 
participant anonymity and maintained the confidentiality 
of data processed by the researchers.

The exclusion criteria for the study on physical activ-
ity among healthy Lithuanian adults were thoughtfully 
developed to ensure the reliability and representativeness 
of the results. Participants were limited to those aged 18 
to 74 years to focus on this adult population segment. 
Individuals with known chronic illnesses, disabilities, 
or other medical conditions that might influence physi-
cal activity levels were excluded to maintain a focus on 
a healthy sample. Each response was checked for com-
pleteness, and any participants who left survey ques-
tions unanswered were removed to ensure data integrity 
and consistency. Additionally, responses displaying clear 
signs of random or inconsistent answers were excluded 
to uphold data quality.

Survey design and procedure
Our study was a cross-sectional survey. The Ethics Com-
mittee of the University gave permission to conduct this 
study (Protocol No. STIMC-BTMEK-08). The purpose of 
the survey, the introduction, and the duration of the sur-
vey were added to the web-based open e-survey. Success-
ful return of the completed survey was taken as consent 
by the participant. We also ensured that the study was 
conducted in accordance with the principles of the Dec-
laration of Helsinki [38] and the National ethical guide-
lines for biomedical and health research involving human 
participants [39]. The web-based open-ended e-survey 
had an introduction explaining the purpose of the sur-
vey, and indicating the length of the survey. The partici-
pant’s consent was the successful return of the completed 
survey.

Sociodemographic and anthropometric data
Participants were asked to provide information on their 
age, gender, family status, education, place of residence. 
The body mass index (BMI) was calculated using the 
height and weight data provided by the respondents.

Instruments
The Danish Physical Activity Questionnaire (DPAQ) 
adapted from the IPAQ was used. The DPAQ instrument 

differs from the IPAQ instrument by referring to PA in 
the past 24 h (for 7 consecutive days) rather than the past 
7 days. The participants had to rate the selected activities 
by physical exertion in metabolic equivalents (METs) on 
the 9-level PA scale, ranging from sleep or inactivity (0.9 
MET) to a very strenuous activity (> 6 METs). Each level 
(A = 0.9 MET, B = 1.0 MET, C = 1.5 METs, D = 2.0 METs, 
E = 3.0 METs, F = 4.0 METs, G = 5.0 METs, H = 6.0 METs, 
and I > 6 METs) was described by the examples of spe-
cific activities of the respective MET level and by a small 
drawing. This allowed the researchers to calculate the 
total MET time covering 24 h of sleep, work, and leisure 
on an average weekday [40, 41].

We calculated how much energy (in METs) was 
expended per day during sleep, SB (from 0.9 to 1.5 
METs), low-intensity physical activity (LPA) (> 1.5 < 3 
METs), moderate intensity physical activity (MPA; 3–6 
METs), and vigorous physical activity (VPA) (> 6 METs). 
We also combined MPA with VPA as MVPA. Examples 
of LPA, MPA, and VPA exercises include walking slowly, 
brisk walking, and running or jogging, respectively.

Perceived stress scale
PSS-10. The participants’ stress levels were measured 
using the 10-item Perceived Stress Scale (PSS-10) [42]. 
This instrument has 10 questions about the participants’ 
feelings and thoughts during the past month. The partici-
pants have to rate them on a 5-point scale ranging from 
0 to 4. Higher scores indicate higher levels of perceived 
stress. Moderate PSS is defined as a score ranging from 
14 to 26, with scores below 14 indicating low stress and 
scores above 27 indicating high stress.

Assessment of EI
The Schutte Self-Report Emotional Intelligence Test [43, 
44] was used for the participants to self-assess their emo-
tional intelligence. The Schutte Self-Report Emotional 
Intelligence Test instrument consists of 33 items divided 
into four subscales: perception of emotions (10 items), 
managing one’s own emotions (9 items), managing oth-
ers’ emotions (8 items), and using emotions (5 items). 
The participants had to rate the statements h on a 5-point 
scale ranging from 1 (strongly disagree) to 5 (strongly 
agree). The total score ranges from 33 to 165, with higher 
scores indicating better emotional intelligence skills.

Impulsivity assessment
Barratt Impulsiveness Scale version 11 (BIS −11) [45] was 
used to assess the impulsive behaviour of the partici-
pants. The BIS-11 questionnaire consists of 30 items 
divided into three subscales: attentional impulsiveness 
(8 items); motor impulsiveness (11 items), and non-
planning impulsiveness (11 items). The confirmatory 

https://docs.google.com/forms/


Page 4 of 10Skurvydas et al. BMC Public Health         (2024) 24:3364 

factor analysis is done on a 4-point scale ranging from 1 
(rarely/never) to 4 (almost always/always). The total score 
may range from 30 to 120, with higher scores indicating 
higher impulsivity.

The cognitive processing of the participants was 
assessed using the questions developed according to the 
Cognitive Reflection Test (CRT) [46]. The author of the 
CRT claims that this test shows which type of think-
ing, intuitive or logical, a person uses. Intuitive decision 
making is implicit and emotional. It is usually auto-
matic, fast, and requires little effort. The logical think-
ing that is deliberate, effortful, goal-oriented, and slower. 
The test consists of three questions: (1) A bat and a ball 
together cost $1.10. The bat costs $1.00 more than the 
ball. How much does the ball cost? __cents. (2) If it takes 
5 machines 5 min to make 5 widgets, how long would it 
take 100 machines to make 100 widgets? _____ minutes. 
(3) There is a patch of lily pads in a lake. Every day, the 
size of the stain doubles. If it takes 48 days for the stain to 
cover the entire lake, how long would it take for the stain 
to cover half of the lake? _____ days. The score is the total 
number of correct answers. CRT measures cognitive pro-
cessing, specifically the tendency to suppress an incor-
rect, intuitive response and arrive at a more conscious, 
correct response.

Harmful habits
To identify harmful habits, the respondents had to indi-
cate their smoking habits on a scale from 1 to 4, where 
1 is “I have never smoked”; 2 is “I smoke occasionally”; 
3 is “I smoke every day”; 4 is “I used to smoke, but quit”. 
Alcohol consumption was assessed on a scale from 1 to 7, 
where 1 is “I don’t drink at all” and 7 is “Daily”.

Determination of sports habits
We asked the respondents, ‘Are you currently exercising?’. 
The respondents had to indicate their sport habits on a 
scale of 1 to 4, where 1 is “I don’t exercise”; 2 is “I exercise 
by myself”; 3 is “I exercise in a gym/health center” and 4 
is “I am in professional sports”.

Data analysis
The interval data are presented as mean ± standard devi-
ation. The Kolmogorov–Smirnov test confirmed the 
normal distribution of all interval data. An independ-
ent t-test was used to assess differences in mean values 
between men and women across various indicators. A 
two-way analysis of variance (ANOVA) examined the 
dependence of dependent variables (moderate-to-vigor-
ous physical activity, MVPA) on independent variables, 
including gender, age, place of residence, work specifics, 
and exercise habits. Chi-square (χ2) tests assessed gender 
differences across various indicators. Linear regression 

analysis identified relationships between MVPA, seden-
tary behavior (SB), moderate physical activity (MPA), and 
vigorous physical activity (VPA) (dependent variables) 
and healthy lifestyle, health, and psychological indicators 
(independent variables). The analysis included standard-
ized beta coefficients and significance values. Statisti-
cal significance was set at p < 0.05 for all tests. IBM SPSS 
Statistics software (version 22; IBM Corp., Armonk, NY, 
USA) was used for statistical analysis.

Results
The analysis in Table  1  reveals significant gender differ-
ences across demographic, physical, and psychologi-
cal variables, underscoring distinct characteristics and 
behaviors between women and men.

Men, on average, have significantly higher BMI 
(p<0.001). Age is slightly higher in women, while edu-
cational attainment shows a notable distinction, with 
a higher percentage of women achieving university and 
non-university levels (p<0.05). Analysis of BMI structure 
reveals that women are significantly more likely to fall 
into the “normal weight” (BMI 18.5–24.9) and “under-
weight” (BMI < 18.5) categories compared to men. Con-
versely, men show a significantly higher proportion in 
the “overweight” (BMI 25.0–29.9) category. However, no 
substantial gender differences were observed in the “obe-
sity I” (BMI 30.0–34.9) and “obesity II & III” (BMI ≥ 35.0) 
categories, suggesting similar rates of higher obesity lev-
els across both genders.

Men engage more in vigorous and moderate-to-vigor-
ous physical activities (VPA and MVPA), while women 
report higher low physical activity (LPA), indicating 
divergent activity patterns (Table  1  and Fig.  1). Total 
MET scores are higher in men, reflecting overall greater 
physical exertion (p<0.001). Sedentary behavior (SB), 
however, shows a small but significant increase in men 
(p<0.05).

Emotional Intelligence (EI) is significantly higher 
among women, suggesting greater emotional aware-
ness and regulation (p<0.001). Men score higher on the 
Cognitive Reflection Test (CRT), indicating a tendency 
toward greater logical reasoning and reflective thinking 
(p<0.001). Women report higher perceived stress (PSS), 
contrasting with men’s slightly higher, though non-signif-
icant, impulsivity (BIS).

Marked differences appear in lifestyle behaviors, with 
a significantly higher percentage of women abstaining 
from smoking and alcohol and engaging in regular exer-
cise (p<0.05).

Key Determinants of Moderate Physical Activity 
(MPA), Vigorous Physical Activity (VPA), Moderate-
to-Vigorous Physical Activity (MVPA), and Sedentary 
Behavior (SB) in Women and Men.
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Table 1  Comparison of demographic, health and lifestyle, physical activity and sedentary behavior, sleep, and psychological variables 
between women and men

t-values were calculated based on independent samples

*Significance calculated based on chi-square tests

Variable Women (Mean ± SD 
or %)

Men (Mean ± SD or %) t-value p-value

Demographic and Physical Characteristics
  Age (yrs) 38.4 ± 12.1 35.7 ± 11.2 8.3 0.000

  Higher education of university and non-university 
level (%)

80.4 72.9 <0.05*

  BMI (kg/m²) 24.1 ± 4.5 25.9 ± 3.6 -16.2 0.000

  BMI < 18.5 (underweight) (%) 4.3 0.4 <0.05*

  BMI 18.5 - 24.9 (normal weight) (%) 62.6 44.6 <0.05*

  BMI 25.0 - 29.9 (overweight) (%) 22.7 44.0 <0.05*

  BMI 30.0 - 34.9 (obesity I) (%) 7.6 8.8 >0.05*

  BMI ≥ 35.0 (obesity II & III) (%) 2.8 2.1 <0.05*

Health and Lifestyle Indicators
  Excellent or good health (%) 24.7 24.1 >0.05*

  No exercise (%) 38.1 21.6 <0.05*

  Regular breakfast eating (%) 70.6 70.3 >0.05*

  Frequently overeating (%) 19.4 16.6 >0.05*

  Rarely or never drinks alcohol (%) 45.9 38.3 <0.05*

  Never smoked (%) 57.5 45.5 <0.05*

Physical Activity, Sedentary Behavior, and Sleep
  Total MET (hr/day) 40.59 ± 8.7 42.72 ± 9.8 -8.0 0.000

  MVPA MET (hr/day) 12.4 ± 5.7 16.3 ± 5.7 -12.8 0.000

  Sleep (hr) 7.31 ± 1.0 7.23 ± 0.99 2.8 0.006

  SB (hr) 11.02 ± 2.9 11.2 ± 3.0 -2.1 0.031

  LPA (hr) 3.3 ± 1.8 2.62 ± 1.7 13.9 0.000

  MPA (hr) 2.13 ± 1.7 2.29 ± 1.9 -3.1 0.002

  VPA (hr) 0.24 ± 0.5 0.65 ± 0.7 -21.9 0.000

Psychological Attributes
  Emotional Intelligence (EI) 127.4 ± 14.5 123.2 ± 15.4 9.5 0.000

  Cognitive Reflection Test (CRT) score 1.07 ± 0.74 1.25 ± 0.45 -5.5 0.000

  Barratt Impulsiveness Scale (BIS) score 58.5 ± 8.7 59.6 ± 9.1 -1.0 0.280

  Perceived Stress Scale (PSS) 18.0 ± 6.5 16.7 ± 6.2 7.4 0.000

Fig. 1  Distribution of sleep and exercise patterns as percentage of daily METs
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Men’s and women’s MVPA (Moderate to Vigorous 
Physical Activity) and SB (Sedentary Behavior) sig-
nificantly depend on education level – as education 
level increases, MVPA decreases (p < 0.001), while SB 
increases (p < 0.001) (Table  2). Additionally, with age, 
SB decreases (p < 0.001) for both men and women, while 
women’s MVPA increases (p < 0.001). Interestingly, in 
both men and women, MPA (Moderate Physical Activ-
ity) is directly related to age, whereas VPA (Vigorous 
Physical Activity) is inversely related (p < 0.001). Both 
MVPA and VPA are significantly inversely correlated 
with BMI in men and women (p < 0.001, with p < 0.05 
and p < 0.001, respectively). Furthermore, VPA and 
MVPA are positively associated with breakfast con-
sumption and inversely associated with overeating in 
both genders. Alcohol consumption correlates with 
increased SB and reduced MVPA exclusively in men 
(p < 0.05). Unexpectedly, sleep duration shows only a 
weak association with physical activity structure in 

both men and women, though it has a strong inverse 
association with SB (p < 0.001).

Cognitive Reflection Test (CRT) scores were not signif-
icantly positively associated with MPA, VPA, or MVPA 
in either gender (p > 0.05); however, in women, higher 
CRT scores were linked to higher SB (p < 0.05). Emotional 
Intelligence (EI) was significantly directly associated with 
VPA and MVPA in both men (p < 0.05) and particularly in 
women (p < 0.001). Additionally, EI was strongly inversely 
associated with SB in both men and women (p < 0.001). 
BIS impulsivity and PSS (Perceived Stress Scale) scores 
did not significantly impact SB, MPA, VPA, or MVPA in 
men (p > 0.05), but in women, higher stress was associ-
ated with lower VPA and MVPA and higher SB (p < 0.05).

Discussion
The novelty and originality of our study lie in its com-
prehensive analysis of how physical activity levels 
(MVPA, MPA, and VPA) and sedentary behavior (SB) are 

Table 2  Relationships between Moderate Physical Activity (MPA), Vigorous Physical Activity (VPA), Sedentary Behavior (SB), and 
Moderate-to-Vigorous Physical Activity (MVPA) and Demographic, Cognitive, Emotional, and Behavioral Variables (Standardized Beta 
Coefficients)

*p< 0.05, **p< 0.001

Moderate Physical Activity (MPA) and Vigorous Physical Activity (VPA)
Variable MPA Female Beta (Sig.) MPA Male Beta (Sig.) VPA Female Beta (Sig.) VPA Male Beta (Sig.)
Age 0.272 ** 0.231 ** -0.072 ** -0.103 **

Education -0.126 ** -0.142 ** -0.065 ** -0.042

Cognitive Reflection Test (CRT) score -0.023 -0.026 -0.028 0.020

Emotional Intelligence (EI) 0.086 ** 0.036 0.119 ** 0.087 *

Perceived Stress Scale (PSS) -0.024 -0.043 -0.043 * -0.011

Barratt Impulsiveness Scale (BIS) score -0.008 0.022 -0.014 -0.032

Regular Breakfast 0.016 -0.003 0.036 * 0.095 **

Overeating -0.044 * 0.010 -0.071 ** -0.067 *

BMI 0.007 -0.100 ** -0.105 ** -0.064 *

Alcohol drinking -0.032 -0.035 0.013 -0.056*

Smoking -0.038* 0.021 -0.01 -0.018

Sleeping -0.038* -0.072* -0.021 -0.001

Sedentary Behavior (SB) and Moderate-to-Vigorous Physical Activity (MVPA)
Variable SB Female Beta (Sig.) SB Male Beta (Sig.) MVPA Female Beta (Sig.) MVPA Male Beta (Sig.)
Age -0.100 ** -0.128 ** 0.113 ** 0.058

Education 0.134 ** 0.208 ** -0.121 ** -0.115 **

Cognitive Reflection Test (CRT) score 0.044 * 0.007 -0.034 0.000

Emotional Intelligence (EI) -0.118 ** -0.102 ** 0.136 ** 0.087 *

Perceived Stress Scale (PSS) 0.048 * 0.041 -0.045 * -0.033

Barratt Impulsiveness Scale (BIS) score 0.030 -0.032 -0.015 -0.012

Regular Breakfast -0.062 ** -0.084 * 0.035 * 0.070 *

Overeating 0.065 ** 0.014 -0.077 ** -0.065 *

BMI 0.025 0.030 -0.070 ** -0.107 **

Alcohol drinking 0.032 0.067* -0.01 -0.062*

Smoking 0.005 -0.041 -0.03 -0.002

Sleeping -0.288** -0.245** -0.038* -0.043
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influenced by a range of demographic, behavioral, and 
psychological factors, revealing unique and significant 
patterns. Our study showed that men had advantages 
over women (p < 0.0001) in the following cognitive, psy-
chological, health, and health behavior determinants: the 
more they exercised, the more their work was demand-
ing of physical effort with less stress and depression; the 
better they valued their health, the better their logical/
rational thinking. Our findings demonstrate a signifi-
cant association between Emotional Intelligence (EI) and 
physical activity levels, particularly vigorous physical 
activity (VPA) and moderate to vigorous physical activ-
ity (MVPA), in both men and especially women. High-
eer EI scores correlate with increased VPA and MVPA, 
and inversely with sedentary behavior (SB). This suggests 
that individuals with higher EI are more likely to engage 
in physical activities and less likely to lead sedentary 
lifestyles. Conversely, our findings indicate that Cogni-
tive Reflection Test (CRT) scores, which assess logical 
thinking („cold thinking “) do not significantly correlate 
with MPA, VPA, or MVPA in either gender. However, in 
women, higher CRT scores are associated with increased 
SB. This implies that while logical thinking abilities may 
not directly influence physical activity levels, they could 
be linked to more sedentary behaviors, especially in 
women.

As far as we know, this is the first study to show that PA 
and SB is not related to reflective cognition (CRT) (“cold” 
mind but to emotional intelligence (“hot” mind). There-
fore, it can be said that both women and men in this study 
preferred to engage in PA warm hearted rather than 
cool headed. (“cold” mind but to emotional intelligence 
(“hot” mind). Therefore, it can be said that both women 
and men in this study preferred to engage in PA due to 
a “hot” mind rather than a “cold” mind. In addition, we 
found that women had higher EI than men and that men 
had higher levels of LT (cognitive reflection). This con-
clusion is related to other findings that EI is associated 
with health conditions [44, 47], PA [7, 48], athletic moti-
vation [49], and decision making speed [50]. The assess-
ment of cognitive reflection [46] showed that unlike EI, 
cognitive reflection was not associated with MVPA in the 
subjects tested. Therefore, we believe that of the two sys-
tems involved in decision making [34], choice based on 
intuition and EI rather than logical/rational decisions is 
more related to the choice of PA and perhaps to compo-
nents of a healthy lifestyle other than a healthy diet, such 
as avoiding smoking and alcohol consumption, avoiding 
sleep deprivation, and managing stress.

For both women and men, greater use of MVPA was 
directly associated with a rural life, participation in 
sports, lower educational level, more PA at work, optimal 
BMI (neither too high nor too low), good health and low 

depression, low stress, more frequent breakfasts and less 
frequent overeating, avoiding alcohol use, and older age 
(especially in women), but was not associated with smok-
ing habit. Our findings give a better comprehension of 
various determinants of PA [28–30].

PA of humans is influenced by a number of complex 
factors, but the most important factors are hard to iden-
tify [28, 51]. Moreover, it is quite difficult to distinguish 
causes and consequences because they may be inter-
related with other factors, such as good health or low 
depression that stimulate PA, which in turn improves 
health and reduces depression [3, 4, 20, 21, 52]. One of 
the most interesting findings in our study is the signifi-
cant impact of age on PA and SB. Specifically, we found 
that as age increases, MVPA also rises in both men and 
women, while VPA decreases. This suggests that younger 
people tend to prefer VPA, while older adults engage 
more in MPA. Additionally, age has an inverse effect on 
SB—the older the individual, the less time they spend 
sitting each day. Thus, age could be a protective factor 
against prolonged sitting, which has a known negative 
impact on health (19–21). Interestingly, we also found 
that sleep plays a key role in reducing sitting time—indi-
viduals who get adequate sleep tend to sit less through-
out the day. Unfortunately, the effect of sleep on MPA 
is inverse. Our previous studies have also clearly shown 
that sleep is not a significant determinant for increasing 
physical activity levels during work or leisure time [31].

We found that MVPA was most strongly associated 
with the following determinants regardless of gender: 
occupational activity, athletic fields, health level, EI, and 
depression level. Thus, individuals whose EI was high-
est, whose occupation involved heavy physical labour, 
who exercised more, who rated their health better, and 
who felt less depressed had the highest MVPA. It should 
be also noted that occupation PA was a significant deter-
minant of MVPA in our study, which significantly affects 
human health, as shown by a recent study [53].

Quite unexpectedly, in our case, men’s BMI was higher 
than women’s, which contradicts the worldwide trend 
[54, 55]. Our research clearly showed an inverse relation-
ship between BMI and MVPA in both women and men, 
especially for vigorous physical activity (VPA). These data 
support findings from our previous research, indicat-
ing that BMI is not a significant determinant influencing 
MVPA during work and leisure time [31]. Interestingly, 
other researchers have shown that there is a linear rela-
tionship between impulsivity and BMI [56].

Limitations
PA questionnaire was the main limitation in our study 
because it could have easily overestimated PA. The analy-
sis of research conducted in Denmark using the same PA 
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scale that we used showed that the time spent on LPA, 
MPA, and VPA was overestimated and the time spent 
on SB was underestimated [57]. Other researchers have 
also noted that it is quite difficult to compare the PA data 
between different studies because the methods used are 
very different [3, 4, 12].

Since our study data were collected using a planned 
survey method, this may have affected the accuracy of 
certain data, such as BMI and others. As this study is 
cross-sectional, it captures data at a single point in time, 
which limits the ability to establish causation between 
variables, particularly in understanding the influence 
of factors like education, Emotional Intelligence (EI), 
and Cognitive Reflection Test (CRT) scores on physical 
activity levels. Another limitation of our study is that we 
did not specify when physical activity was performed—
primarily during work, after work, or in leisure time. 
Another limitation of our study is that participants com-
pleted the surveys in different seasons—autumn, winter, 
spring, and summer—which may have influenced their 
physical activity levels. Our recent published studies 
indicate that the health and well-being benefits of physi-
cal activity performed during leisure time are the most 
substantial [31, 32]. These limitations suggest that future 
research could benefit from longitudinal methods, more 
detailed psychological assessments, and diverse sam-
ple populations to enhance understanding of the rela-
tionships between cognitive, emotional, and behavioral 
factors in physical activity engagement. Despite these 
limitations, we are confident that we obtained reliable 
evidence on how MVPA and SB depend on various soci-
odemographic, health, healthy behavior, and psychologi-
cal factors.

Conclusions
In conclusion, MVPA and SB in men and women are 
influenced by education, age, BMI, lifestyle, and psy-
chological factors, with some gender differences. 
Higher education reduces MVPA and increases SB, 
while age lowers SB and raises MVPA in women. BMI 
inversely affects MVPA and VPA, and breakfast sup-
ports higher activity levels, while overeating and alco-
hol (in men) are linked to lower MVPA and higher 
SB. Sleep duration weakly affects activity structure 
but inversely relates to SB. While Cognitive Reflection 
Test (CRT) scores—an indicator of logical reasoning—
do not show a significant positive impact on physical 
activity levels (MPA, VPA, or MVPA) in either gender, 
they are associated with increased sedentary behavior 
in women. Emotional Intelligence (EI), however, plays 
a clear and positive role: higher EI is strongly associ-
ated with increased VPA and MVPA in both men and 
women, especially in women, and inversely related 

to SB in both genders. These findings underscore EI’s 
potential as a key facilitator for active lifestyles, while 
logical reasoning may be less impactful. Together, they 
suggest that enhancing EI could be more effective than 
reasoning skills in promoting physical activity, particu-
larly in women, and in reducing sedentary behaviors 
across populations.
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