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ABSTRACT

Background: Overweight and obesity are global civilization problems affecting all age groups, including 
in Poland. According to the Central Statistical Office, the prevalence of excessive body weight among young 
women in 2022 was 20%. Being overweight leads to numerous complications and increases the risk of chronic 
diseases. There is also a confirmed link between obesity and low self-acceptance, leading to a decrease in qual-
ity of life, especially among women. Health-promoting lifestyle modifications, including physical activity and 
diet, play a crucial role in obesity prevention and treatment. Regular physical activity, such as yoga, is also 
associated with improved quality of life, particularly in the psychological domain. 

Aim of the study: The study aimed to assess changes in anthropometric indicators of body weight, includ-
ing body mass index (BMI), weight change (WC), waist-to-hip ratio (WHR), and quality of life (36-item short 
form survey [SF-36]) after eight weeks of yoga training conducted three times a week, with each session last-
ing for 45 minutes.

Material and methods: The study included 27 women with an average age of 31.48 years ±10.98, who 
were not undergoing any medical therapy or engaging in other physical training and were not pregnant. The 
participants did not make any changes to their diet during the study. The results were subjected to statistical 
analysis, with the normality of variable distribution assessed using the Kolmogorov-Smirnov test and the 
difference between variables analyzed using either the Student’s t-test or the Wilcoxon test. The relationships 
between variables were examined by Spearman’s rank correlation.

Results: The analysis showed that yoga training led to a statistically significant increase in quality of life 
across all domains. However, there were no substantial changes observed in BMI, WC, or WHR before and 
after the training, which may be attributed to the small sample size and requires further research.
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Background

Overweight and obesity are chronic civilization 
diseases associated with numerous complications 
[1–3], with the problem affecting as many as 53.3% 
of adults in Poland in 2022 [4]. Analysis of research 
conducted by the Central Statistical Office in previ-
ous years indicates increasing trends in this regard 
across all age groups [5]. Besides cardiovascular, met-
abolic, endocrine, and psychosocial complications, 
overweight and obesity also have an adverse impact 
on the musculoskeletal system. Indeed, an increased 
burden on the lumbar spine segment in obese in-
dividuals increases the risk of back pain symptoms 
[6]. Although painkillers temporarily alleviate pain 
symptoms in obese individuals, the joints continue 
to be chronically burdened, leading to cartilage dam-
age and the need for endoprosthesis surgery [7].

Yoga is an ancient Indian system of education, hy-
giene, and healing, focusing not only on the physical 
aspect of the human being but also the psychological 
side [8]. In the language of the Brahmins, in Sanskrit, 
the word “yoga” means harnessing, uniting, or inte-
grating. As such, it can be interpreted as the integra-
tion of various dimensions of human existence, in-
cluding the body, spirit, and mind. It is thought that 
integrating these spheres allows for the balanced 
functioning of the entire organism, meaning practic-
ing yoga can benefit both the body and the mind. 

Yoga comprises physical exercises, breathing ex-
ercises, relaxation, philosophy, and hygienic recom-
mendations. The yoga system consists of specific pos-
tures called asanas [9] which involve positioning the 
body as a whole with full engagement of the body and 
mind (the mental sphere). As a whole, yoga focuses 
on improving physical fitness and achieving psycho-
neurovegetative balance to improve overall physical 
fitness and increase flexibility and endurance [10,11]. 
Breathing techniques used during practice increase 
oxygen consumption and energy expenditure and 
reduce systolic and diastolic blood pressure [12,13]. 
Yoga has also shown a positive impact on patients 
with obsessive-compulsive disorders, panic attacks, 
and depressive disorders [14]. Patients receiving 
medication after yoga intervention demonstrated 
improvement in low mood, anger attacks, anxiety, 
and neurotic symptoms.

A review of the scientific literature allows us to 
conclude that spinal pain symptoms are more com-
mon in individuals with excess body weight [15], and 
yoga training is a method of alleviating these symp-

toms. However, it is important to determine whether 
the effectiveness of this training depends on the body 
mass index (BMI) and whether the relationship with 
potential improvement in quality of life depends on 
categorized BMI.

Aim of the study

The study aimed to assess the changes in anthro-
pometric indicators of body weight, including BMI, 
weight change (WC), waist-to-hip ratio (WHR), and 
quality of life (36-item short form survey [SF-36]) 
after an eight-week yoga training program in women 
with normal BMI and those who were overweight or 
obese.

Material and methods

Sample

The study was conducted among women from the 
Lower Silesian region of Poland and was approved by 
the Bioethics Committee of the Medical University of 
Wrocław (number KB-806/2018). The participants 
included individuals who reported regular participa-
tion in yoga classes. Training took place at the yoga 
school in Lubin. Participants were women since the 
vast majority of people who attend the yoga studio 
are women. Men constituted a very small group and 
were not included in the study. 

The yoga training was conducted by a qualified 
teacher (Registered Yoga School [RYS] 300 by Yoga 
Alliance) and involved regular classes held in accord-
ance with the studio’s weekly schedule. The study 
participants had not participated in yoga-related 
physical activity for more than half a year before the 
study. During the two-month training, the women 
attended classes twice a week, and the training took 
place independently of the other daily activities. The 
number of participants, type of yoga, and methodol-
ogy were the same every week, while the pace of exer-
cises depended on the group participating at a given 
moment and was regulated individually by the yoga 
teacher in a given training unit. Performing the poses 
in the order of the primary series of Ashtanga Yoga 
was synchronized with the breath based on the sug-
gested methodology of this type of yoga. Individual 
position changes took place with inhalation or exha-
lation and were maintained for five breathing cycles. 

Conclusion: Based on the preliminary results, it can be inferred that an eight-week yoga training program 
may be recommended as a method to improve the quality of life in women.

Keywords: yoga, quality of life, obesity
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The classes took place in the afternoon in groups 
of up to 12 people, starting with a warm-up consist-
ing of five repetitions of Sun Salutation A, then as-
anas were performed according to the Ashtanga Yoga 
Primary Series (up to the Baddha Konasana position) 
[16] and concluded with ten minutes in the Savasa-
na position. The classes lasted 45–60 minutes, with 
them initially lasting 45 minutes and being extended 
to 60 minutes with the duration of the training and 
the progress in the group. 

Initially, 112 individuals were enrolled in the 
study, but only 27 women from Lubin, Wrocław, and 
Polkowice completed the full versions of both ques-
tionnaires, allowing for meaningful conclusions. The 
participants were women aged between 18 and 58 
(average age of 31.48 years ±10.98), who were not 
undergoing any medical therapy or engaging in other 
physical training and were not pregnant. They did not 
undergo any dietary changes during the study, were 
informed about the purpose of the study before it 
started, and confirmed their willingness to partici-
pate.

Methods

The study utilized the diagnostic survey method, 
based on an original questionnaire created for this 
study, supplemented with the SF-36 questionnaire 
and anthropometric measurements. The SF-36 ques-
tionnaire and anthropometric measurements were 
conducted before and after the training.

The questionnaire was developed based on vari-
ous questionnaires and a literature review and con-
sisted mainly of questions about socio-demographic 
data (age, education, nature of work, family status, 
and chronic diseases). Additionally, there were ques-
tions related to diet (type of diet – the most typical 
ones for the Polish population were selected, i.e., 
high-carbohydrate, high-fat, mixed/traditional, veg-
etarian or vegan, and a space for supplementation 
for the respondent if they use a different type than 
those suggested – for all proposed, sample products 
included in this diet; number of meals a day; frequen-
cy of snacking between meals), use of stimulants 
(smoking, daily number of cigarettes smoked), and 
questions characterizing yoga practice (length of par-
ticipation in yoga classes, how often do they practice 
yoga, yoga type, and time devoted to each practice).

The preliminary questionnaire included 16 ques-
tions concerning demographic and administrative 
data, such as age, education, and nature of work, as 
well as questions regarding preferred lifestyle ele-
ments related to substance use, diet, and leisure ac-
tivities. The participants also completed the SF-36 
questionnaire and underwent anthropometric meas-
urements. The two-month yoga training was summa-

rized using an evaluation survey, supplemented with 
the SF-36 questionnaire regarding quality of life after 
eight weeks of training. The evaluation survey con-
sisted of four questions regarding changes in selected 
lifestyle elements of the respondents to assess how 
their lives changed as a result of the training.

The SF-36 questionnaire consists of 11 ques-
tions that determine quality of life based on the past 
four weeks and encompasses eight aspects, includ-
ing general health (GH), physical functioning (PF), 
role limitations due to physical health (RP), role 
limitations due to emotional problems (RE), social 
functioning (SF), bodily pain (BP), vitality (VT), and 
mental health (MH). Additionally, respondents com-
pare their current health status to their health status 
one year ago (reported health transition [HT]). The 
responses to the questions varied, with some based 
on a binary yes/no response, while others allowed 
for responses on a three-, five-, or six-point scale. 
After conversion according to specified rules, all cat-
egories enable a score on a scale from 0 to 100, with a 
higher score indicating better quality of life. For the 
purposes of the study, the questionnaire was used 
twice, before and after the two-month yoga training, 
to compare changes in quality of life [17,18]. Partici-
pants completed the Polish adaptation of the SF-36 
questionnaire presented in the article by Tylka and 
Piotrowicz [19]. 

Anthropometric measurements included height, 
body weight, waist circumference, and hip circum-
ference. Body height (in centimeters) and weight (in 
kilograms) were determined without shoes and outer 
clothing. Waist circumference (in centimeters) was 
measured halfway between the upper iliac crest and 
the lower rib arch. Hip circumference (in centimeters) 
was measured at the widest point near the greater 
trochanter [2,20]. All parameters were recorded in 
the attached measurement chart during the initial 
questionnaire and after the two-month yoga training. 
Before the training, the physiotherapist measured 
waist and hip circumferences and taught participants 
how to perform them because the women performed 
these measurements on their own after the training. 
The respondents provided the values for each param-
eter in the questionnaire after a prior explanation of 
the measurement procedure. Based on the results, 
BMI and WHR were calculated for each participant at 
both measurement points. The BMI was calculated as 
the ratio of body weight (kg) to the square of height 
(m), while WHR was calculated as the ratio of waist 
circumference (cm) to hip circumference (cm) [20].

According to the recommendations defined by 
the International Diabetes Federation (IDF), the val-
ues of the indicators were assigned to the following 
groups:

a) BMI
Obesity: BMI≥30,
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Overweight: 25≤BMI<30,
Normal weight: 18.5<BMI<25.

b) WHR 
Abdominal obesity: WHR≥0.8,
Normal value: WHR<0.8.

c) Waist circumference for Caucasian women
Abdominal obesity: Waist circumference ≥80 cm,
Normal value: Waist circumference <80 cm [2].

Statistical analysis

Statistical analysis employed SPSS Statistics 24 
software (IBM Corporation, NY, USA). The normal-
ity of variable distribution was assessed using the 
Kolmogorov-Smirnov test. The difference between 
variables was evaluated using either Student’s t-tests 
or the Wilcoxon test, while the relationships between 
variables were examined using Spearman’s rank cor-
relation. Relationships were considered statistically 
significant when p<0.05.

Results

Results of the author’s questionnaire

Respondents were asked about changes in their di-
etary habits as a result of participating in yoga training, 
with 44.44% declaring that they pay more attention 
to a healthy eating style, while 7.41% changed their 
diet to vegetarian or vegan due to the training. On the 
other hand, 40.74% did not change their dietary hab-
its. Additionally, 3.70% of the surveyed women quit 
smoking as a result of the yoga training. 

SF-36 questionnaire  
before the training sessions

By completing the SF-36 questionnaire before the 
eight-week yoga training, quality of life was assessed 

using specific domain designations, including PF, RP, 
BP, GH, VT, SF, RE, and MH. Additionally, two com-
posite domains, the Physical Component Summary 
(PCS) and Mental Component Summary (MCS), were 
determined. The norm for all domains was 50, with 
values below 50 indicating poorer health and those 
above 50 signifying better health.

In the surveyed group, values above 50 were ob-
served for the PF (54.56), GH (53.42), VT (51.06), 
and PCS (51.24) domains. On the other hand, values 
below 50 were found for the RP (49.67), BP (43.79), 
SF (47.31), RE (47.92), MH (48.15), and MCS (47.36) 
domains.

SF-36 questionnaire  
after the training sessions

Completing the SF-36 questionnaire again after 
the eight-week yoga training allowed for quality of 
life assessment based on the values of specific do-
mains. The numerical values for the SF-36 in the do-
mains in Figure 1 are the mean values for the entire 
group, color-coded for pre- and post-training scores, 
respectively. Numerical results were converted auto-
matically by the program based on the NBS “Norm-
based scoring” algorithm for the Polish population 
(QualityMetric Health Outcomes(tm) Scoring Soft-
ware 5.1) using a license obtained from the Medical 
Outcomes Trust and Quality Matric Incorporated. 
The license number for using the questionnaire 
alongside the appropriate software for this study 
was QM041585.

In the surveyed group, values above 50 were ob-
served for the PF (55.34), RP (52.33), BP (50.01), 
GH (56.11), VT (55.9), SF (51.21), MH (51.16), PCS 
(54.64), and MCS (50.37) domains. However, a value 
below 50 was observed for the RE (49.33) domain. 
A statistically significant quality of life improvement 
was observed after the eight-week yoga training, in-
cluding in the PCS (p<0.0001) and MCS (p<0.004) 
composite domains (Tables 1 and 2).

Domains of the SF-36 questionnaire

PC
PC

S
va

lu
e

before training after training

Figure 1. The Wilcoxon signed-rank test for the Physical Component Summary (PCS) values before and after the program
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A comparison of pre and post-training results 
for PCS (non-normal distribution) was performed 
using the Wilcoxon signed-rank test (z=–4.276, 
p<0.0001). The mean PCS value before training was 
51.242±5.276. The chi-squared test for the PCS do-
main before training, divided into above (n=9) and 
below the norm (n=18), was statistically insignificant 
(p=0.083). However, the PCS value after training was 
54.644±3.526, and the chi-squared test for the PCS 
domain after training, divided into above (n=3) and 
below the norm (n=24), showed significant differ-
ences in the group size (p<0.001) (Table 1).

Table 1. The Wilcoxon signed-rank test for the Physical Compo-
nent Summary (PCS) values before and after the program

PC
S 

af
te

r 
– 

PC
S 

be
fo

re

Wilcoxon signed-rank test N Mean 
rank

Sum of 
ranks

Negative ranks   3a   3.67   11.00

Positive ranks 24b 15.29 367.00

Bindings   0c

Total 27

a – PCS after<PCS before
b – PCS after>PCS before
c – PCS after=PCS before

Z –4.276d

Asymptotic significance  
(two-sided)

–0,000d

d – based on positive ranks

Comparing the MCS (non-normal distribution) 
results before and after training employed the Wil-
coxon signed-rank test (z=–2.859, p=0.004). The 
mean MCS value before training was 47.363±11.403. 
The chi-squared test for the MCS domain before 
training, divided into above (n=13) and below the 
norm (n=14), showed no significant differences in 
the group size (p=0.847). The mean MCS value after 
training was 50.374±9.564. The chi-squared test for 
the MCS domain after training, divided into above 
(n=11) and below normal (n=16), showed no signifi-
cant differences in group size (p=0.336) (Table 2).

Table 2. The Wilcoxon signed-rank test for the Mental Component 
Summary (MCS) values before and after the program

M
CS

 a
ft

er
 –

 M
CS

 b
ef

or
e

Wilcoxon signed-rank test N Mean 
rank

Sum of 
ranks

Negative ranks   6a 11.67   70.00

Positive ranks 21b 14.67 308.00

Bindings   0c

Total 27

a – MCS after<MCS before
b – MCS after>MCS before
c – MCS after=MCS before

Z –2.859d

Asymptotic significance  
(two-sided)

–0.004d

d – based on positive ranks

After completing the project, significant im-
provements were observed in the RP (p<0.0001), 
BP (p<0.0001), GH (p<0.001), VT (p<0.001), 
SF (p<0.003), and MH (p<0.003) domains. A positive 
change was also observed in the RE domain, though it 
was not statistically significant (p<0.181) (Figure 1).

Anthropometric indicators

After the training period, no statistically sig-
nificant decreases in BMI or WHR were observed 
among the surveyed women. Mean BMI, WC, and 

WHR are given as the arithmetic mean (Figures 2 
and 3). Mean body weight before training was 62.410 
kg ±9.374, and after training was 61.870 kg ±9.901 
(t=1.051, p=0.303). Meanwhile, BMI was 22.33 kg/
m2 ±2.70 before training and 22.13 kg/m2 ±2.77 after 
(z=–1.751, p=0.080). BMI after training was com-
pared to BMI before training, with data divided into 
women with normal weight (n=21) and overweight 
(n=6), and showed a statistically significant differ-
ence (p=0.004). However, after training, the division 
of women into underweight (n=1), normal weight 
(n=22), and overweight (n=4) demonstrated a sub-

Figure 2. Normality testing of the body mass index (BMI) distribution before and after the implemented program  
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stantial difference (p<0.0001). The mean WHR index 
was 0.797±0.073 before and 0.793±0.065 after train-
ing (t=0.468, p=0.644). Meanwhile, the average waist 
circumference was 72.07 cm ±12.878 before training 
and 72.07 cm ±11.552 (t=0.000, p=1.000).

Discussion

Physical activity is one of the most critical com-
ponents of a healthy lifestyle, with numerous studies 
confirming the positive impact of physical exercise 
on reducing the risk of many diseases [1–3, 21]. Reg-
ular physical activity is associated with maintaining 
a healthy body weight and achieving energy balance. 
Moderate and high-intensity physical activities in-
clude walking, jogging, brisk walking, fitness classes, 
cycling, swimming, dancing, general gymnastics, 
and yoga, with even a minor increase in physical ac-
tivity levels leading to quality of life improvements 
[22]. Furthermore, positive changes in the emotional 
sphere are experienced more quickly than changes in 
somatic health. Indeed, mood improvement, reduc-
tion in depression symptoms, and decreased anxiety 
levels are observed more rapidly [23].

A survey conducted by Telles et al. in India, where 
yoga originated, showed that 94.5% of respondents 
experienced benefits from practicing yoga regularly 
(n=3135). The survey most frequently cited improve-
ments in physical and mental health and cognitive 
functions. The mean age of the respondents was 35.1 
years  ± 17.9, close to the average age of the women 
in this study, 31.48 years  ± 10.98. Telles et al. sug-
gested that such a high percentage of people benefit-
ing from this form of physical activity may be due 
to the relatively young age of the subjects. The indi-
cated benefits, in terms of physical health, included 
improved muscle strength, balance, flexibility, mo-
tor coordination and endurance (ability to carry out 
physical activity), and body weight normalization 
(health-promoting change in BMI). Mental health 

benefits included increased life satisfaction and re-
duced symptoms of depression, while cognitive func-
tions improved in terms of concentration, attention, 
learning, and memory. Notably, these benefits were 
assessed subjectively by the study participants, simi-
lar to the impact of yoga on health-promoting behav-
iors (modifying diet and the use of tobacco products) 
and pain symptoms in the spine area [24].

Studies have also confirmed the positive impact 
of regular yoga training on the quality of life of wom-
en. The results obtained showed a statistically signifi-
cant improvement in quality of life after eight weeks 
of yoga training, especially in the composite domains 
of physical and mental health. Similar improvements 
were observed in the study by Patil et al. after six 
weeks of yoga training among a group of 88 nurses re-
porting low back pain, with a statistically significant 
improvement found in the physical, psychological, 
and social health domains in the World Health Or-
ganization Quality of Life Brief Version (WHOQOL-
BREF). The improvement in quality of life was greater 
in the yoga training group compared to the control 
group performing a set of exercises typically used for 
patients with chronic low back pain [25]. Addition-
ally, the benefits of yoga training on the quality of 
life of patients with various medical conditions have 
been confirmed. A study by Kuloor et al. demonstrat-
ed a positive impact of eight weeks of yoga training 
on the quality of life of human immunodeficiency vi-
rus (HIV) patients, with improvement in all domains 
according to the WHOQOL-HIV BREF questionnaire. 
Furthermore, a significant reduction in anxiety and 
depression symptoms on the Hospital Anxiety and 
Depression Scale (HADS), as well as improved Fatigue 
Severity Scale (FSS) scores, was observed compared 
to the control group not engaging in regular physical 
activity [26]. Another study evaluating the effects of 
an eight-week yoga training program was conducted 
among women with endometriosis and found a sig-
nificant reduction in perceived pain, stress intensity, 
and improvement in health-related quality of life us-

Figure 3. Normality testing of the waist-to-hip ratio (WHR) distribution before and after the implemented program
 



Medical Science Pulse 2023 (17) 4

7Does yoga training relate to health-promoting modifications of anthropometric indicators...

ing the Endometriosis Health Profile 30-item instru-
ment (EHP-30) [27]. 

Yoga training can have positive effects on mental 
health when performed in shorter training cycles, 
which is supported by a study conducted among 54 
office workers who performed ten minutes of asanas 
activity daily from Monday to Friday while working 
remotely during the coronavirus disease 19 (COV-
ID-19) pandemic. Improvement in mood (Profile 
of Mood States [POMS] total mood score) and pain 
symptoms in the head, neck, upper and lower torso, 
and pelvic region were observed [28]. 

Research by Lim and Park showed significant 
quality of life improvement using the SF-36 question-
naire in people practicing Pilates compared to people 
practicing yoga. Both groups, aged between 30 and 
40, took part in Pilates or yoga training, which in-
cluded three 60-minute training units per week for 
eight weeks. Improvements in favor of Pilates train-
ing were noted in the RE VT, MH, and GH domains 
for health change and total score. However, no sig-
nificant differences were found between the groups 
in the RP and SF domains, as both interventions had 
a similarly positive impact on improving the quality 
of life. In summary, the study showed a greater im-
pact of Pilates training on quality of life compared to 
yoga [29]. Similar quality of life improvements were 
found in another study, despite fewer training units 
per week (two units vs. three in the study by Lim and 
Park). Considering the similar age of the people in 
both studies, future studies could compare the im-
pact of yoga training on the quality of life, taking into 
account two and three training units per week, to de-
termine whether this results in a significant differ-
ence in the quality of life in this age group.

Importantly, the eight-week yoga training did not 
significantly impact the BMI and WHR indicators, 
which may be attributed to the relatively short dura-
tion of the project. However, a significant reduction 
in BMI was observed in a study by Chauhan et al. 
[30]. The participants performed 60 minutes of yoga 
training daily for four weeks, in contrast to the cur-
rent project, where the training was conducted less 
frequently, which may have contributed to the differ-
ence in BMI change. 

Anheyer et al. demonstrated no direct effect of yoga 
on BMI and WHR in women with above-average body 
weight. They examined women who underwent 12 
weeks of yoga training, which consisted of two train-
ing units a week lasting 90 minutes each (the training 

was conducted by a hatha yoga teacher). The study in-
dicated a positive modification of BMI through a com-
bination of the effect of training and health-promoting 
modification of the respondents’ lifestyle, including 
increasing physical activity in free time and increased 
fruit and vegetable consumption [31].

A meta-analysis by Chen et al. on the impact of 
yoga training on risk factors associated with type II 
diabetes showed no significant impact of yoga train-
ing on BMI changes compared to the control group 
not engaged in physical activity. The meta-analysis 
indicated that these effects are not observed in short-
term training lasting between 10 and 24 weeks [32]. 

No significant BMI improvement was observed in 
the present study. Similarly, the lack of yoga training 
effects on body weight, body fat content, and waist 
circumference was demonstrated in a meta-analysis 
by Lauche et al., though they noted improved BMI in 
people with above-normal body weight (overweight 
or obesity) and a significant impact of yoga on WHR 
in healthy adults [33].

The frequency of classes may have influenced the 
results, although the available literature on the sub-
ject does not specifically emphasize that the training 
cycle impacts this. However, the training sessions 
usually lasted longer (ten or more weeks, with two 
or more units per week) or shorter, but more train-
ing sessions were carried out per week (3 or more). 
Moreover, most of the women examined had a nor-
mal BMI, which could also have contributed to the 
fact there were no BMI differences before and after 
training. Further research with a larger group of 
women and a greater number of training sessions is 
recommended.

Limitations

A limitation of the research is the small number 
of women included in the study.

Conclusions

The eight-week yoga training significantly im-
proved the quality of life of the enrolled women, 
with significant changes observed in the PF, RP, BP, 
GH, VT, SF, and MH domains, as well as the PCS and 
MCS composite domains of physical health. Further-
more, a decreasing tendency was observed in the 
incidence of overweight and obesity among study 
participants.
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3.	 Lwow F, Jędrzejuk D, Milewicz A, Szmigiero L. Lipid accumu-

lation product (LAP) as a criterion for the identification of 



www.medicalsciencepulse.com

8 Joanna Lewandowska et al.

the healthy obesity phenotype in postmenopausal women. 

Exp Gerontol 2016; 82: 81-87.

  4.	 Odsetek osób w wieku powyżej 15 lat według indeksu masy 

ciała (BMI) [online] 2023 June [cited 29.06.2023]. Available 

from URL: www.statgov.pl (In Polish)
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