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Abstract: Aging processes in a body inevitably lead to changes which may decrease the quality of life 
of the elderly. Dynapenia is a phenomenon which is still not well known and needs to be studied in the 
population. The aim of the research was to determine the effects of lifestyle on the risk of developing 
dynapenia in post-menopausal women. The study included 46 females aged 71.4 ±5.6 living in the town 
of Wysokie Mazowieckie. Basic body dimensions and body composition elements were assessed with the 
use of anthropometry and bioelectrical impedance analysis (BIA). A direct interview method with the use 
of the modified Sedentary Behavior Questionnaire (SBQ) was applied. In order to assess the prevalence 
of dynapenia, handgrip strength was measured with the use of hydraulic dynamometer. Physical activity 
was assessed with the use of a pedometer. The respondents’ nutrition was examined in an interview 
concerning their diet from the 24 hours preceding the examination according to the methodology of Food 
and Nutrition Institute (FNI). The intake of energy and nutritional elements in a diet was calculated with 
using DIETA 5.0 computer software. Dynapenia was diagnosed in 21.7% of the examined women. The 
women with dynapenia had significantly bigger waist and hip circumferences and higher BMI (p<0.05) as 
well as significantly weaker hand muscles than healthy women (p<0.001). Females with dynapenia spent 
significantly more time in a sedentary position, i.e. talking on the phone, participating in religious rituals 
or watching TV (p<0.05) compared to women without dynapenia. No significant differences concerning 
the diet of women with and without dynapenia were revealed. Physical activity may significantly decrease 
the risk of dynapenia among women over 60 years of age. Furher research is needed to assess the risk of 
dynapenia and methods of its prevention.
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The effects of selected lifestyle components on 
the risk of developing dynapenia in women  

– a pilot study

Introduction 

Current demographic prognoses show 
that life expectancy in developing coun-
tries, including Poland, is constantly in-
creasing. The highest percentage of el-
derly people in the population is noted in 

Europe and North America. According to 
the Polish Central Statistical Office (CSO 
2014), in 2050 people over 65 years of 
age will constitute approximately one-
third of the whole Polish society and the 
number will be higher than in the Euro-
pean Union countries by 6% (CSO 2014). 
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tal, social and cultural factors. Lifestyle 
which affects an individual’s well-being 
in 50% of the cases is thought to be the 
main determinant of health (Lalonde 
1978). In scientific research, more and 
more attention is paid to sedentary life-
style (Owen et al. 2010) and sedentary 
activities which have a low level of en-
ergy expenditure. Most often they are 
connected with being still in a sitting po-
sition (Hu et al. 2003). In the case of se-
niors, sedentary lifestyle activities mainly 
include watching TV, listening to music, 
participating in religious rituals, talking 
on the phone and reading books and 
newspapers. It was concluded that time 
spent in front of the TV is accompanied 
by other negative health behaviours con-
nected mainly with improper nutrition 
(Verecken et al. 2006).

Despite a number of studies aimed 
at assessing the influence of numerous 
factors on muscle strength (Bohannon 
2008; Sapilak et al. 2014; Zasadzka et al. 
2017), there is still a scarcity of investi-
gations which would try to determine the 
correlation between lifestyle and the risk 
of dynapenia.  

The aim of this research was to assess 
the effects of selected lifestyle compo-
nents on the risk of developing dynapenia 
in elderly women.

Material and methods

The research included 46 post-menopaus-
al women over 65 years of age (71.4±5.6) 
living in the town and county of Wysok-
ie Mazowieckie in Podlaskie province. A 
written consent of the women to partic-
ipate in the study and the lack of health 
counterindications to body composition 
examination were the inclusion criteria. 
The study was conducted in the period 
from July to November 2017. 

A global process of aging in societies 
brings about the need for further research 
aimed at determining factors ensuring 
physical and mental well-being of seniors 
until very advanced age. Currently, ex-
perts are seeking the answer to the ques-
tion of how to counteract unfavorable 
health effects connected with involution 
processes and how to maintain the high-
est possible level of functional fitness. 
Identifying threats which lead to numer-
ous limitations seems to be a priority in 
the research on old age. These limitations 
include being dependent on other people, 
general fitness and health deterioration 
and, as a consequence,   death. The phe-
nomenon of dynapenia, i.e. reduced mus-
cle strength and muscle function, also 
constitutes a significant factor decreasing 
the quality of life of seniors (Clark et al. 
2010). The loss of muscle strength leads 
to a higher risk of falls and injuries. It 
limits independent performance of ev-
eryday activities and is an element of an-
other serious health issue, i.e. sarcopenia 
(Strzelecki et al. 2011).

Dynapenia is usually assessed using an 
isometric handgrip measurement, which 
provides information not only about 
hand muscle function, but also about an 
individual’s health state (Zasadzka et al. 
2017). The research proved that hand-
grip strength significantly correlates with 
power and strength of lower limbs and 
the size of the triceps (Cruz et al. 2010). 
Dynapenia is a marker of low-intensity 
physical activity among seniors (Jans-
sen et al. 2002). Long-term research by 
Massy-Westropp et al. (2011) indicated 
that weak hand muscles (dynapenia) in-
creases the risk of death among patients 
with cardiovascular diseases and in men 
with cancer. 

The health state of a human is affect-
ed by numerous biological, environmen-
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Table 1. Cut-off points in dynapenia for BMI and 
handgrip strength 

BMI value Cut-off point in diagnosing dyna-
penia

≤23
23.1-26.0
26.1-29.0
>29.1

≤17 kg
≤17.3 kg
≤ 18 kg
≤ 21 kg

In order to diagnose dynapenia, body 
composition was assessed. Tissue com-
ponents were measured by means of bio-
electrical impedance with the use of Tani-
ta BC-418 analyzer. The measurements 
were made in the morning with the par-
ticipants wearing no clothes. Taking into 
account the classification of dynapenia 
indicators, the examined women were di-
vided into two groups, i.e. women with 
dynapenia and healthy women.  

Lifestyle of the study participants was 
determined on the basis of the data ob-
tained from the direct interview conduct-
ed with the use of the modified Sedentary 
Behavior Questionnaire (SBQ). Cur-
rent physical activity of the respondents 
was measured by means of Onwalk 900 
Geonaute pedometer. The period of 48 
hours (2x24h) was taken into account in 
the measurement. The device registered 
the number of steps and the distance cov-
ered. The mean result from two measure-
ment days was included in the analysis.

To assess the nutrition of elderly 
women, an interview concerning their 
diet from the last 24 hours preceding 
the examination was applied (Charzews-
ka 1997). The interview was performed 
twice on non-successive days of the week. 
The content of selected nutrients import-
ant in the nutrition of elderly women 
was assessed with the use of DIETA 5.0 
licenced computer software (extended 
version), according to the methodolo-
gy of the Food and Nutrition Institute. 

The project, its aims and applied 
methods were approved by the Senate 
Research Ethics Commission of the Uni-
versity of Physical Education in Warsaw. 
The pilot study was financed from the 
resources granted to projects of young 
scientists (DM-62) realised at Józef Pił-
sudski University of Physical Education 
in Warsaw. The pilot study is aimed at 
verifying tools and research methods and 
is a starting point for preparing the main 
population study.

Anthropometric measurements were 
made, i.e. body mass and height as well as 
waist and hips circumference were mea-
sured. Body mass was measured with the 
use of the First Australia scales with the 
accuracy to 0.1kg. Body height was mea-
sured with an anthropometer with the 
accuracy to 1mm. Waist and hips circum-
ferences were measured with a measur-
ing tape with the accuracy to 0.5cm, ac-
cording to the methodology of the World 
Health Organization (WHO 2008). On 
the basis of the measurements of body 
mass and height, BMI was calculated 
with the classification for adults recom-
mended by the WHO (WHO 2003). Fat 
tissue distribution was assessed on the 
basis of anthropometric measurements, 
waist and hips circumferences and Waist 
to Hip Ratio (WHR). WHR value higher 
than 0.8 or waist circumference greater 
than 88 cm were regarded as abdominal 
obesity in women (WHO 2008). In order 
to diagnose dynapenia, handgrip strength 
was measured with the use of hydraulic 
dynamometer. The measurement was 
made twice for the right upper limb and 
the left upper limb (alternately after a 
30-second break). The best mean result 
(BMR) was included in the analysis and 
was referred to the cut-off points for low 
muscle strength in connection with BMI 
(Cruz- Jentoft et al. 2010).
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ficantly lower mean handgrip strength 
than their healthy peers (p<0.001). No 
statistically significant differences were 
noted in body composition, nutrition or 
physical activity (Table 2).

Among the study participants, there 
were no underweight women. Proper 
body mass with regard to body height 
was revealed in 19.4% of the females 
without dynapenia. In the group of wom-
en with dynapenia, no participants with 
normal BMI were noted. In the group of 
females with dynapenia, obesity was ob-
served in over 90% of the participants, 
while among healthy women, the per-
centage was significantly (nearly three 
times) lower (p<0.001) and came to 
33.3% (Table 3). 

The study participants with dynapenia 
devoted the majority of time to sedentary 
activities such as talking on the phone 

The deficiency criteria were based on the 
norms calculated for the Estimated Av-
erage Requirement (EAR) for the Polish 
population (FNI 2012).

The research results were analysed 
statistically with the use of STATISTICA 
13.1 software. Normal distribution was 
assessed with Shapiro-Wilk test. Further-
more, Student’s t-test for independent 
samples, Chi2 test, and Pearson correla-
tion test were performed. Statistical sig-
nificance was set at the level of p<0.05.

Results

Dynapenia was diagnosed in 21.8% of the 
study participants. Females with dynape-
nia had a significantly lower BMI (p<0.01) 
as well as waist and hips circumferences 
(p<0.05) than females without dynape-
nia. Women with dynapenia had a signi-

Table 2. Assessment of selected somatic features, elements of diet and physical activity parameters of females 
with dynapenia and healthy controls (without dynapenia) 

Variable

Females with dynapenia
(n=10)

Females without dynapenia 
(n=36) p-level

Mean ± SD

Age (years)
Height (cm)
Weight (kg)
BMI (kg/m2)
Waist Circumference (cm)
Hip Circumference (cm)
WHR
PBF (%)
LBM (kg)
TBW (kg)
Total protein (g/day)
Vitamin D (µg/day)
Magnesium (mg/day)
Number of steps/ day
Distance (m/day)
HG (kg)

73.8±4.3
156.3±4.7
80.3±10.3
28.7±4.6 

107.1±11.9
112.4±4.7
0.95±0.09
39.8±5.7
47.8±3.6
35.0±2.7
61.2±20.4

1.9±1.2
259.8±125.6
5296±2892
3486±1928

17.55±2.6

70.6±5.7
159.6±5.4
73.3±12.1
32.7±2.8
97.8±12.0

106.6±7.9
0.92±0.08
36.8±5.4
46.0±5.2
33.6±3.8
52.4±17.7

2.3±4.8
254.1±84.9
7259±3849
5052±2927
25.9±4.6

NS
NS
NS

<0.01
<0.05
<0.05

NS
NS
NS
NS
NS
NS
NS
NS
NS

<0.001

BMI- Body Mass Index; WHR- Waist to Hip Ratio; PBF- percentage of fat tissue; LBM- lean body mass TBW- total body 
water;  HG- handgrip strength ; NS - not statistically significant
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correlation was noted between handgrip 
strength and BMI. Women with high BMI 
had lower handgrip strength than the re-
maining study participants (Table 4).

Discussion

Dynapenia poses a threat to fitness in 
old age. It is connected with the loss of 
muscle strength which progresses with 
age and is not caused by neurological di-
seases (Clark et al. 2012). Dynapenia in-
creases the risk of functional limitations 

in a sitting position, participating in re-
ligious rituals or watching TV (p<0.05). 
The women in this group also spent more 
minutes per day reading books and tak-
ing a nap. However, these differences 
were not statistically (Fig.1).

No significant correlations of hand-
grip strength with BMI, physical activity 
and nutrition were revealed. However, 
among females with dynapenia, handgrip 
strength was inversely proportional to 
the level of physical activity. In the group 
of females without dynapenia, a similar 

Table 3. The prevalence of abnormalities in the nutritional state and shortages of selected nutrients in the 
diets of females with and without dynapenia 

Variable
Percent of females

p-levelwith dynapenia without
dynapenia

BMI

Underweight   0   0 -

Normal weight   0 19.4 NS

Overweight 10.0 47.2 <0.05

Class I Obesity   70.0 25.0 <0.01

Class II Obesity   20.0   5.6 NS

Class III Obesity     0   2.8 NS

Obesity Total 90.0 33.4 <0.001

Implementation of nutrition standards

Total protein

Deficiency 40.0 63.9 NS

Standard 60.0 36.1 NS

Vitamin D

Deficiency 100 97.2 NS

Standard   2.8 NS

Calcium

Deficiency 90.0 83.3 NS

Standard 10.0 16.7 NS

Magnesium

Deficiency 80.0 55.6 NS

Standard 20.0 44.4 NS

NS- not statistically significant
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Figure 1.  Mean amount of time devoted to sedentary activities on an average weekday by females with 
(dark colour) and without dynapenia (light colour)

Statistically significant at *p<0.05 
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Table 4. Correlations between handgrip strength, BMI, physical activity and nutrition 

Variable
Number of 
steps (day)

Protein 
intake (g/kg/

bw)

Vitamin D 
intake BMI FAT %

r p r p r p r p r p

 Females with dynapenia

Mean upper limb muscle 
strength (BMR) 

-0.12 0.74 0.13 0.72 0.35 0.32 0.34 0.33 0.26 0.47

Right upper limb muscle 
strength 

-0.12 0.72 0.18 0.62 0.26 0.45 0.40 0.25 0.03 0.92

Left upper limb muscle 
strength 

-0.09 0.79 0.07 0.84 0.35 0.31 0.23 0.5 0.38 0.28

Females without dynapenia

Mean upper limb muscle 
strength (BMR) 

0.16 0.34 0.20 0.23 0.21 0.21 -0.05 0.76 -0.26 0.12

Right upper limb muscle 
strength 

0.07 0.67 0.24 0.15 0.14 0.40 -0.13 0.44 0.07 0.67

Left upper limb muscle 
strength 

0.17 0.29 0.09 0.56 0.19 0.25 -0.13 0.42 -0.28 0.09
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ssy-Westropp et al. 2011). However, rese-
arch results are not unanimous. Sapilak 
et al. (2014) did not reveal statistically 
significant correlations between handgrip 
strength and BMI. However, they confir-
med that the study participants with BMI 
close to an upper limit of the norm de-
monstrated greater handgrip strength. In 
turn, Massy-Westropp et al. (2011) reve-
aled that, depending on the subjects’ age, 
nutritional state correlated significantly 
with handgrip strength. A negative cor-
relation between BMI and strength of the 
right hand was noted in the subjects be-
low 60 years of age, while in the study 
participants over 70 years of age, the cor-
relation between these two parameters 
was positive. In our study, we did not find 
any significant correlations between BMI 
of the examined women and their hand-
grip strength.

In the literature, there is a lack of re-
search defining the influence of seniors’ 
lifestyle on the risk of developing dynape-
nia. Our research revealed that the fema-
les with dynapenia devoted significantly 
more time to such sedentary activities 
as watching television, participating in 
religious rituals or talking on the pho-
ne (p<0.05). Women with low handgrip 
strength spent an average of 468 minu-
tes per day in a physically passive man-
ner (approximately 8h/day). Therefore, it 
may be concluded that sedentary lifestyle 
is one of the main risk factors of dynape-
nia. Our research also showed that fema-
les with dynapenia demonstrated lower 
levels of physical activity assessed on the 
basis of a daily number of steps than fe-
males with proper handgrip strength.

There are more and more studies as-
sessing the influence of nutrients on an 
individual’s health and on the functio-
ning of the nervous and muscle systems 
(Clark 2009). In recent years, an inte-

of seniors (Cesari et al. 2009) and may 
simultaneously increase mortality in this 
group (Takata et al. 2011). The research 
revealed that dynapenia affects from 16% 
to 18% of women over 65 years of age li-
ving in the United States (Federal Intera-
gency Forum on Aging Related Statistic 
2008). Our research revealed that dyna-
penia occurred in 21.8% of the study par-
ticipants. A bigger percentage of women 
with this health problem revealed in our 
study may result from the participants’ 
age. In Poland, there is a lack of studies 
on the prevalence of this condition. Dy-
napenia is most often diagnosed as a part 
of another serious health problem, i.e. 
sarcopenia.

In their research conducted on 30 in-
habitants of social care home in Poznan, 
Krzymińska-Siemaszko and Wieczorow-
ska-Tobis (2012) revealed that a mean 
value of handgrip strength among wo-
men was  8.5 ±5.1 kg for the right limb 
and 7.8 ±5.9 kg for the left limb. In our 
study, mean handgrip strength in the ri-
ght limb was 26.5± 6.9 kg in the group 
of physically active women, and 23.4± 
4.04 kg among non-active women. The 
results for the left limb were 26.2± 8.3 
kg and 21.4±4.6 kg, respectively. A lar-
ge difference in the results of handgrip 
strength measurements indicates that 
persons living in social care homes are 
more vulnerable to dynapenia. Similar re-
sults concerning handgrip strength were 
published by Saraiva Lino et. al. (2016). 
They concluded that mean handgrip 
strength in women was 21.7 kg. Sapilak 
et al. (2014) noted that mean strength of 
the dominating hand in hospital patients 
was 21.3 ± 11.9 kg.

Numerous researchers have analy-
sed the correlation between handgrip 
strength and nutritional state defined on 
the basis of BMI (Sapilak et al. 2014; Ma-



296 Aleksandra Bogucka, et al.

Authors’ contributions

AB was involved in concept, study proto-
col, data collection, interpretation of re-
sults; AK was involved in study protocol, 
interpretation of results. AG provided 
data analysis. All authors read and appro-
ved the final manuscript.

Conflict of interest

The authors declare that there is no con-
flict of interest regarding the publication 
of this paper.

Corresponding author

Anna Kopiczko, Department of Anthropo-
logy and Health Promotion, Department 
of Biomedical Sciences, Faculty of Physi-
cal Education, Józef Piłsudski University 
of Physical Education in Warsaw, 34 Ma-
rymoncka Street, 00-968 Warsaw, Poland 
Email address: anna.kopiczko@awf.edu.pl

References
Annweiler C, Schott AM, Berrut G, Fantino B, 

Beauchet O. 2019. Vitamin D-related chan-
ges in physical performance: a systematic 
review.  J Nutr Health Aging 13:893–98

Banaszkiewicz E, Andruszkiewicz A editors. 
2010. Health Promotion volume 2.Warsza-
wa, PZWL.

Bohannon R. 2008. Hand-grip dynamometry 
predicts future outcomes in aging adults. J 
Geriatr Phys Ther 31(1): 3-10.

Federal Interagency Forum on Aging Related 
Statistic: Older Americans 2008: key indi-
cators of well-being. Washington DC, US 
Governments Printing Office

Cesari M, Pahor M, Lauretani F, Za-
mboni V, Bandinelli S, Bernabei R, 
et al. 2009. Skeletal muscle and mor-
tality results from the InCHIANTI 
Study. J Gerontol A Biol Sci Med. Sci 64: 
377–84.

rest in the influence of vitamin D on the 
functioning of muscles has grown signi-
ficantly (Annweiler et al. 2009). It was 
revealed that vitamin D supplementation 
affects muscle strength (Annweiler et al. 
2009). In our own study, the intake of vi-
tamin D in the subjects’ diet was asses-
sed. It was revealed that 97.8% of all the 
study participants had insufficient levels 
of vitamin D in their diet. It was also no-
ted that 60.9% of all the subjects had de-
ficits of magnesium.

The fact that there is a scarcity of re-
search regarding dynapenia leads to an 
assumption that this problem is neglec-
ted. Our study proved that the problem of 
dynapenia is present in the Polish socie-
ty and it is going to grow due to the fact 
that the society is aging. Thus, taking up 
research aimed at establishing efficient 
rules of preventing dynapenia seems to 
be completely justified. 

The study has certain limitations. The 
size of the study group did not let us 
draw far-reaching conclusions. However, 
the presented results come from a pilot 
study. Further research will involve a ran-
dom selection of a big sample of women 
over 60 years of age.

Conclusion

Physical activity may significantly decre-
ase the risk of dynapenia among females 
over 60 years of age. Assessing the risk 
of dynapenia and methods of preventing 
this condition requires further research.

Acknowledgements

The study was conducted and financed 
within the DM-62 project included in 
the statutory activities of Jozef Piłsud-
ski University of Physical Education in 
Warsaw.



297Selected lifestyle components and dynapenia in women

Owen N, Healy GN, Matthews CE, Dustan 
DW.2010. Too much sitting: The popula-
tion-health science of sendentary behavio-
ur. Exerc Sport Sci Rev 38(3):105-13.

Strzelecki A, Ciechowicz R. Zdrojewski Z. 
2011. Sarcopenia in the elderly. Gerontol 
Pol 19(3-4):34-45.

Sapilak BJ, Bujnowska-FedakMM, Melon-Sa-
pilak M, Baran M, Bujalska A. 2014. As-
sessment of nutritional status and muscle 
strength in patients hospitalized in geria-
tric ward. Fam Med CareRev 16(3):287-90.

Saraiva Lino WT, Pinheiro Rodrigues NC, 
O’Dwyer G, Kramer de Noronha Andrade 
M, Echenique Mattos I, Criso´stomo Por-
tela M. 2016. Handgrip Strength in Poor 
Elderly Assisted at a Primary Care Unit in 
Rio de Janeiro, Brazil. Plos One 10:1-11.

Takata Y, Ansai T, Soh I, Awano S, Yoshitake Y, 
Kimura Y, et al. 2011. Physical fitness and 
6.5-year mortality in an 85-year-old com-
munity-dwelling population.  Arch Geron-
tol Geriatr 54:28–33.

World Health Organization. 2003. Diet, 
nutrition and prevention of chronic dise-
ases. Report of a Joint WHO/FAO Expert 
Consulation. Geneva. FAO.

World Health Organization. 2008. Waist Cir-
cumference and Waist–Hip Ratio: Report 
of a WHO Expert Consultation. Geneva.

Vereecken CA, Todd J, Roberts C, Mulvihill 
C, Maes L. 2006. Television viewing be-
haviour and associations with food habits 
in different countries. Public Health Nutr 
9(2):244-50.

Zasadzka E, Strzesak D. Poterska A. Trzmiel T. 
Pawlaczyk M. 2017. Hand grip strength in 
people over 65 years old. Geriatrics 11:117-
22.

Clark BC. 2009. In vivo alterations in skeletal 
muscle form and function after disuse atro-
phy. Med Sci Sports Exerc 42:363–72.

Clark BC, Manini TM. 2010. Functional con-
sequences of sarcopenia and dynapenia in 
the elderly. Curr Opin Clin Nutr Metab 
Care 13:271-76.

Clark BC, Manini TM. 2012. What is dynape-
nia? Nutrition. 28 (5):495-503.

Charzewska J. 1997. Instrukcja przeprowa-
dzenia wywiadu o spożyciu z 24 godzin. 
Zakład Epidemiologii Żywienia IZŻ. War-
szawa. 

Cruz-Jentoft AJ, Baeyens JP, Bauer JM, Boirie 
Y, Cederholm T, Landi F. et  al. 2010.Sar-
copenia: European consensus on definition 
and diagnosis: Report of the European 
Working Group on Sarcopenia in Older Pe-
ople. Age Ageing 39:412–23.

Główny Urząd Statystyczny. 2014. Prognoza 
Ludności na lata 2014-2050. Warszawa

Hu FB, Li TY, Colditz GA, Willett WC, Man-
son JE. 2003.Television watching and other 
sedentary behaviours in relation to risk of 
obesity and type 2 diabetes mellitus in wo-
men. JAMA  289 (14):1785- 91.

Janssen I. Heymsfield SB, Ross R. 2002. Low 
relative skeletal muscle mass (sarcopenia) 
in older person is associated with functio-
nal impairment and physical disability. J 
Am Geriatr Soc 50: 889-96.

Lalonde M. 1978. A new perspective on the 
health of Canadians. A working document. 
Ottawa: Governement of Canada.

Massy-Westropp N, Gill T, Taylor A. Bohan-
non R, Hill CL. 2011. Hand grip streng-
th:age and gender stratiled normative data 
in a population-based study. BMC Resarch 
Notes 14(4): 127-31.


	_GoBack

