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Abstract
Objectives: Activities of daily living are currently the simplest form of activity. For many people this is the only activity 
in which they participate. In this connection, it is important to determine the  level of physical activity connected with 
daily habits including occupational activities. The  main goal of the presented study has been to assess the  level of ac-
tivities of daily living in different age groups and its differentiation by season and working  (WD) and non-working 
days (NWD). Material and Methods: The study group (urban citizens, N = 106) was divided into young (Y) (N = 40), 
middle-aged (M) (N = 38), and senior (S) (N = 28) participants. The daily step number on 7 consecutive days during 4 sea-
sons between June 2012 and 2013 was counted objectively using pedometers. The long-form of the International Physical 
Activity Questionnaire (IPAQ) was completed each season as a subjective assessment. Results: The daily step number for 
the whole group for the year was (median) 6615 (range: 3648–10 709), fewer than recommended. The median (Me) was 
highest in group M (Me = 6994, range: 3648–10 709) followed by Y (Me = 6957, range: 4094–10 321) and S (Me = 5469, 
range: 3743–8955). The lowest daily step number occurred in winter (M = 6208, Y = 6063, S = 5242), and the highest 
in spring (Y = 7385) or summer (M = 7717; S = 6095). All groups had a greater daily step number on WDs compared 
to NWDs (Y: 8411 vs. 5744, M: 7612 vs. 5839, S: 6327 vs. 4580; p < 0.01 for all). Pedometer-tracked values did not correlate 
with the IPAQ results. Conclusions: Activity level in Polish urban society is low, especially on NWDs and in colder months. 
The daily number of steps is highest in the middle-aged group, which may be connected with working status. Objective 
methods are recommended for assessing physical activity level. Int J Occup Med Environ Health 2018;31(1):47 – 54
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INTRODUCTION
Physical activity as a  prevention method against chronic 
diseases is already well established. Although the World 
Health Organization  (WHO) recommendations on 
the use of physical activity in chronic disease prevention 
are generally known  [1], a  large number of people still 
lead a sedentary lifestyle. As many as a quarter of the U.S. 
adults do not engage in any physical activity during their 

leisure time [2], and 31% of the world population does not 
meet the  WHO’s minimum physical activity recommen-
dations. Physical inactivity is the  fourth leading cause of 
death worldwide [3] and it was considered one of the most 
important public health problems of the 21st century [4]. 
In  2007, the estimated  5.3  to  5.7  million of all deaths 
caused by non-communicable diseases could have been 
prevented by increasing physical activity  [3]. Nowadays 
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level of daily activity expressed in the metabolic equivalent 
of task (MET) values.

MATERIAL AND METHODS
The Ethics Committee of the  Medical University of 
Warsaw, Poland, approved the  experimental protocol 
(No. KB9/2012). All participants signed written consents 
to participate in the study.
The groups investigated in this cross-sectional study com-
prised 106 healthy volunteers, urban citizens of both sexes 
(women: N = 63, men: N = 43) divided into 3 age groups: 
young (Y; age – median (Me) = 24 years old, range: 22–
26 years old), middle aged (M; age – Me = 39 years old, 
range: 27–59 years old), and senior (S; age – Me = 72 years 
old, range:  60–86  years old). Participant characteristics  
are presented in the Table 1.
The exclusion criteria were assessed based on an inter-
view, urinalysis, and blood analysis and included cancer, 
stroke, a  history of heart attack or presence of a  pace-
maker, post-traumatic conditions, chronic pain impeding 
pedestrian locomotion, infectious diseases, diabetes, end-
stage liver or renal failure, asthma, chronic obstructive 
pulmonary disease, use of more than  2  blood pressure-
regulating drugs, and pregnancy.
The level of daily physical activity was evaluated using 
a  pedometer (Silva Ex Connect, produced by Silva Swe-
den AB) for 7 consecutive days during 4 seasons. The as-
sessments took place between June 2012 and June 2013. In 
the evaluation, data from 5 working days and 2 non-work-
ing days was considered. On this basis, the  average daily 
number of steps on weekdays and weekends was calculated. 
Dates for the study were selected not to include work holi-
days, vacations, sudden absence from work or university, 
and sickness.
Participants were asked to maintain existing habits of 
daily activities in every aspect of life, including household 
chores, leisure time activities, activities at work, and en-
gagement in the  community. Participants were asked to 

it is well-established that physical inactivity increases 
the risk of type 2 diabetes, cardiovascular diseases, colon 
cancer and postmenopausal breast cancer. These diseases 
constitute a network of related diseases, also called “the 
diseasome of physical inactivity” [5].
The promotion of an active lifestyle is undoubtedly still 
necessary, but the  physical activity recommendations 
should refer mostly to periods when activity level is partic-
ularly low. A high level of activity of daily living has a posi-
tive effect on general health, and activity in the workplace, 
at home, and during the  commute and the  total activity 
per day reduces the risk of mortality from cardiovascular 
disease [6,7]. A similar relationship has been demonstrat-
ed between activity and mortality risk from cancer and 
overall mortality [6–9].
It has been suggested that the WHO guidelines on the use 
of physical activity in the  prevention of chronic diseas-
es, i.e.,  30  min  of moderate-intensity exercise no fewer 
than 5 days a week [1], may be successfully replaced with 
a specified number of steps per day, which is 10 000  for 
adults. The  daily walking activity has been classified as 
sedentary when the daily number of steps was fewer 
than 5000, low active – between 5000 and 7499, and some-
what active – between 7500 and 10 000 [10,11].
Currently, various methods are used for the  evaluation 
of physical activity level, including application of the In-
ternational Physical Activity Questionnaire  (IPAQ)  [12]. 
Reports have indicated that subjective assessment made 
using this form may be used interchangeably with an ob-
jective assessment using, for example, a pedometer [13] to 
count daily steps.
The aim of this cross-sectional study thus has been to as-
sess the daily number of steps in 3 age groups from a Pol-
ish population during both working days and non-working 
days in all 4 seasons of the year. This information, in ad-
dition to indicating when level of activity is lowest and 
should be promoted with greater intensity, was compared 
with results for the subjective IPAQ assessment, with the 
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RESULTS
The median value for the  daily number of steps in the 
whole group during the  whole year was  6615 (range: 
3648–10 709). Median values for the average daily num-
ber of steps in each age group are shown in the Table 2. 
The Kruskal-Wallis one-way analysis of variance by ranks 
showed a  significant difference between study groups 
(p  =  0.0002; H  =  17.34527). Multiple comparison of 
mean ranks showed significant differences between the 
seniors group and the middle-aged group (p = 0.00286, 
z = 3.30409) and between the seniors group and the young 
group (p = 0.00022, z = 3.96665). The results have shown 
that the daily number of steps is lowest in the seniors group 
and does not significantly differ between the young group 
and the middle-aged group, which means that is similar.
Median values and ranges of the average daily number of steps 
in the 4 seasons of the year are shown in the Table 3. The daily 
number of steps differed significantly between seasons in the 
young group (p = 0.00082, Chi2 ANOVA = 16.68), in the mid-
dle-aged group (p = 0.00222, Chi2 ANOVA = 14.5784) and 
in the seniors group (p = 0.00731, Chi2 ANOVA = 12.0207). 
The highest number of steps was noted in the summer and 
spring season in all study groups.

place the pedometer around the hip belt just after waking 
up and to take it off just before bedtime.
The pedometer could be removed only for bathing. If any 
of the assessed days was missed, the person was asked to 
extend the study by one working day or non-working day, 
as required. Simultaneously with the objective assessment 
of activity level using the pedometer, a subjective assess-
ment using the  long-form International Physical Activity 
Questionnaire (IPAQ) in each of the seasons was made. 
Total times engaged in walking, moderate physical activity, 
and vigorous physical activity were computed according to 
guidelines [14].
The statistical analysis was performed using Statisti-
ca 10  software. All data is expressed as the  median and 
range. The Kruskal-Wallis one-way analysis of variance by 
ranks was used for analyzing differences between study 
groups. The difference between the daily number of steps 
in working days and non-working days was evaluated us-
ing the Wilcoxon signed-rank test. Spearman correlation 
coefficients were calculated to assess the relationship be-
tween step counts and questionnaire-based physical activ-
ity. P  values less than  0.05  were considered statistically 
significant.

Table 1. Characteristics of the study groups in the assessment of the level of activities of daily living amongst urban citizens,  
June 2012 to June 2013

Respondents
(N = 106a)

Characteristics

age
[years]

body weight
[kg]

body mass index  
(BMI)

Me min.–max Me min.–max Me min.–max

Young (22–26 years old, N = 40b) 24.00 22.0–26.0 68.00 43.9–103.8 21.95 17.6–32.6

Middle-aged (27–59 years old, N = 38c) 39.00 27.0–59.0 79.85 48.3–112.4 24.20 18.4–36.3

Senior (60–86 years old, N = 28d) 72.00 60.0–86.0 71.65 52.6–90.1 26.65 20.6–35.2

a Women: N = 63, men: N = 43.
b Women: N = 20, men: N = 20.
c Women: N = 21 men: N = 17.
d Women: N = 22, men: N = 6.
Me – median; min. – minimal value; max – maximal value.



O R I G I N A L  P A P E R         K. WESOLOWSKA AND B. CZARKOWSKA-PACZEK

IJOMEH 2018;31(1)50

ber of steps was lower on non-working days in all study 
groups.
Comparison of the  objectively measured average daily 
number of steps with the assessment of the level of physi-
cal activity measured using the  IPAQ questionnaire in 
the various seasons in the whole study group showed no 
statistically significant correlation in any of the evaluated 
seasons. The correlation plot of average values from the 

Median values and ranges of the average daily number of 
steps on working days and non-working days (holidays) 
are shown in the Table 4. Wilcoxon test results showed 
statistically significant differences between the  aver-
age daily number of steps during working days and 
non-working days in all groups (group Y: p = 0.000004, 
Z = 4.62381; group M: p = 0.000004, Z = 4.6390329; and 
group S: p = 0.000003, Z = 4.6814231). The daily num-

Table 2. Average daily number of urban citizens’ steps throughout the year, June 2012 to June 2013

Respondents
(N = 106a)

Steps
[n/day]

Me min.–max

Young (22–26 years old, N = 40b) 6 957 4 094–10 321
Middle-aged (27–59 years old, N = 38c) 7 342 3 648–10 709
Senior (60–86 years old, N = 28d) 5 390 3 743–8 955

Explanations as in Table 1.

Table 3. Average daily number of participants’ steps in successive seasons, June 2012 to June 2013

Respondents
(N = 106a)

Steps
[n/day]

summer autumn winter spring
Me min.–max Me min.–max Me min.–max Me min.–max

Young (22–26 years old, N = 40b) 7 071 4 319–12 094 6 819 3 256–14 407 6 063 3 525–16 188 7 385 4 685–14 400
Middle-aged (27–59 years old, N = 38c) 7 717 2 341–15 113 6 441 2 609–13 136 6 208 3 469–15 514 6 372 3 290–15 192
Senior (60–86 years old, N = 28d) 6 095 3 822–10 096 5 288 3 104–9 643 5 242 3 368–12 514 5 475 3 404–11 069

Explanations as in Table 1.

Table 4. Average daily number of urban citizens’ steps on working days (WD) and non-working days (NWD), June 2012 to June 2013

Respondents
(N = 106a)

Steps
[n/day]

WD NWD
Me min.–max Me min.–max

Young (22–26 years old, N = 40b) 8 411 4 515–11 467 5 744 2 997–11 502
Middle-aged (27–59 years old, N = 38c) 7 612 3 690–12 993 5 839 3 502–10 207
Senior (60–86 years old, N = 28d) 6 327 3 999–9 544 4 580 3 143–8 436

Explanations as in Table 1.
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thors have shown that commuters who use public trans-
portation usually engage in more physical activity on 
workdays than on holidays [16]. This finding shows that for 
many people living in urban societies, activity connected 
with professional work and daily duties is the only activity 
in which they participate.
The second important outcome of the study is the lack of 
correlation between the objective pedometer values and 
the subjective IPAQ scores. The fact that there has been 
no statistically significant correlation between the param-
eters described in any of the evaluated seasons indicates 
that study participants could not correctly assess their own 
level of physical activity.
This result is consistent with a  previous study, in which 
changes of daily physical activity measured by the  IPAQ 
and an accelerometer were largely uncorrelated. Authors 
concluded that the IPAQ did not have any acceptable level 
of sensitivity and specificity when compared with objective 
assessments [17]. The use of evaluation forms for physical 
activity is popular; however, these forms provide only a sub-
jective assessment, and as it is clear from this study, they 
may differ from an objective assessment. Thus, objective 
methods are recommended, based on our findings.
These results diverge, though, from those of a study com-
paring various questionnaires for assessing physical activ-
ity and an objective assessment using a pedometer, which 
has found a high correlation between the number of ob-
jectively counted steps and the overall level of activity as 
assessed using the  IPAQ  [13]. On the other hand, other 
studies have shown unrealistically high levels of physical 
activity measured by  the IPAQ. Authors conclude that 
those high levels of overestimation of self-reported daily 
activity greatly reduce the utility of this instrument [18].
The daily number of steps in representative age groups in our 
study is lower than the recommended 10 000 steps, a finding 
that is consistent with reports from other urbanized coun-
tries [19]. Particularly low values for the daily number of steps 
are observed in the  oldest age group, which also confirms 

whole year is presented in the Figure 1. The results sug-
gest that there has been no relationship between subjec-
tive and objective assessment.

DISCUSSION
The most important finding of our study is that the level of 
activities of daily living is lower on non-working days than 
during working days in all studied groups. This result con-
flicts with the common belief that physical activity is more 
likely to be performed in leisure time than during working 
days. These results also differ from those of Mitsui et al. [15] 
showing that office workers are more active on non-work-
ing days than on working days during summer, with an 
inverse pattern in the winter season. The authors suggest 
that the number of daily steps taken by participants in their 
study was not reduced on holidays, because they were not 
active on workdays, due to the fact that most of them were 
desk workers who commuted in private cars and some par-
ticipants enjoyed walking or hiking on holiday [15].
However, the  findings of another study of white collar 
workers in Tokyo are in agreement with our results. Au-
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MET – metabolic equivalent of task; IPAQ – International Physical 
Activity Questionnaire.

Fig. 1. Correlation plot of average daily number of steps and 
the self-measured physical activity level of urban citizens, 
June 2012 to June 2013



O R I G I N A L  P A P E R         K. WESOLOWSKA AND B. CZARKOWSKA-PACZEK

IJOMEH 2018;31(1)52

less likely to increase their physical activity level than those 
who have a daily 10 000-step goal [29]. The use of a pedom-
eter in increasing physical activity may be beneficial in, e.g., 
patients who have contraindications to intense exercise or 
those less motivated to undertake physical activity. The ap-
plied method is inexpensive, and the results are reproduc-
ible and give excellent feedback. Such interventions are im-
portant in the  prevention of non-communicable diseases, 
particularly cardiovascular disease [30].
This study has several limitations. Firstly, the  possible 
presence of activities immeasurable by a pedometer, such 
as swimming or cycling. Although none of the participants 
declared activity other than walking, the use of a pedome-
ter in assessing the overall level of physical activity or daily 
energy expenditure without any form of interview may be 
flawed. On the other hand it has been shown that using 
a pedometer may motivate subjects to increase their physi-
cal activity, which could result in improved measurements. 
Among the strengths is the fact, that this study is the first 
assessment of the level of activity of daily living in Poland, 
measured by the objective method during all seasons. This 
data may be used for the comparative analysis of activities 
of daily living from various urbanized countries.

CONCLUSIONS
The pattern of daily activity could differ among nations 
because of varying cultural and environmental conditions 
and particular habits. However, promoting an increase in 
activities of daily living is necessary, particularly for the el-
derly and in colder months. A  disturbing finding of our 
study is that activity also needs to be promoted during 
the summer, in spite of greater activity levels in this season 
compared to the rest of the year. It is also very important 
to increase activity especially on non-working days. Prop-
erly assessed physical activity level should play an impor-
tant part because a  subjective assessment is inconsistent 
with objective findings. Relying on subjective perceptions 
may lead to a decrease in activity if those at whom recom

available reports  [19–23]. Although the  recommendations 
for the daily number of steps for the elderly are lower than 
for younger adults, at about 8000 steps per day, the amounts 
identified in this study still do not meet generally accepted 
recommendations  [20], which emphasizes the  need to in-
crease physical activity levels in this age group.
Among the factors associated with a decrease in the level 
of activity in the elderly were: older age, female gender, 
obesity, health problems, disability, pain, depression, 
smoking, low levels of education, social isolation, low mo-
tivation, bad weather and dangerous neighborhood  [23], 
but in this study, people with health problems, pain and 
dysfunctions were excluded from the study group. There-
fore, it seems that the most important factor which may 
affect a gradual decrease in physical activity with aging is 
low motivation.
Global declines in physical activity have been attributed to 
economic development, with the  subsequent increase in 
urbanization  [24] and communication technologies  [25]. 
This finding may be supported by an other study, in which 
authors have shown that the most active society are Ca-
nadian Amish, which have elected to keep most types of 
modern technology out of their lives [19,26].
The lowest level of activities of daily living occurred in 
the winter season in this study, in all groups; however, ac-
tivity in warmer months was also low. Other authors have 
also reported a  decline in activity in the  autumn–winter 
season, among adults [27], among children [28] and adult 
white collar workers [16]. We conclude that public health 
initiatives should target these seasonal differences, to en-
courage individuals to increase their activity levels during 
the winter months.
Undoubtedly, physical activity should be promoted 
among all age groups, especially among the  elderly and 
with a  special emphasis in the  colder months. An excel-
lent way to increase physical activity is to use the  daily 
threshold of the  number of steps. People who are asked 
to achieve 30 min of middle intensity walking per day are 
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doi.org/10.1186/1479-5868-8-79.

11.	Tudor-Locke C. Steps to better cardiovascular health: How 
many steps does it take to achieve good health and how con-
fident are we in this number? Curr Cardiovasc Risk Rep. 
2010;4:271–6, https://doi.org/10.1007/s12170-010-0109-5.
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Booth ML, Ainsworth BE, et al. International physical ac-
tivity questionnaire: 12-country reliability and validity. Med  
Sci  Sports Exerc. 2003;35:1381–95, https://doi.org/10.1249/ 
01.MSS.0000078924.61453.FB.
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Public Health Nutr. 2009;12:74–81, https://doi.org/10.1017/
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[Internet] [cited 2016 June 9]. Available from: https://sites.
google.com/site/theipaq.
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activity among male office workers in a rural town in north-
ern Japan. J Physiol Anthropol. 2010;29:43–6, https://doi.
org/10.2114/jpa2.29.43.

16.	Nawata K, Ishida H, Yamashita N, Uenishi K. [Relation-
ship between the number of steps taken and body mass 
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mendations target incorrectly evaluate physical activity as 
high and do not follow the recommendations. It is advis-
able to use methods of increasing physical activity that  
offer objective feedback, such as a pedometer.
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