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Abstract

Introduction. The aim of the research is to determine the structure of the day - the time devoted to various activities - of the in-
habitants of large cities in Poland during the COVID-19 pandemic, taking into account the workweek-weekend cycle. Material
and methods. Time budget studies - using qualitative research methods (structured interview, including self-reporting) - were
conducted in December 2020 among residents of selected 9 large cities in Poland. The research was based on self-reporting by
the respondents for one week. The results were analysed using three parameters: the average duration of the activity, the average
time of performing the activity, the percentage of people performing the activity. Results. The daytime structure of inhabitants
of large cities during the pandemic included 9.19 h (39% day time) for physiological activities, 8.30 h (36%) for duties, 5.49 h
(24%) for leisure time and 0.20 h (1%) for commute. Relative to the 2013 GUS survey, there was a decrease in the amount of time
spent commuting to work/school (72% decrease), physiological needs (15% decrease) and housework (15% decrease), More
time than before the pandemic (51% increase in the amount of time) was devoted to work, and leisure time was spent on sports
and recreation (125% increase in the amount of time) and using mass media (16%). Conclusions. COVID-19 pandemic and the
associated restrictions have significantly impacted our daily lives and how we use our time.
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Introduction

The structure of a time budget is shaped by many factors,
both internal and external as well as subjective and objective
ones, which most often have the character of interrelated con-
ditions. They may result from the needs of an individual, his/
her demographic features, professional and economic situation,
and many other elements. In the year 2020, one of the factors
that significantly affected people's time budget was the emer-
gence and development of the COVID-19 pandemic.

As the analysis of the literature on the subject shows, the
concept of "time budget" is often understood intuitively and is
most often associated with an attempt to answer the question:
how do people spend their time? According to Harvey [1, 2] -
one of the most important researchers of this issue - time use
research is the study of how people use their time, the study
which shows what activities people do. Likewise, in the study
by Pieta [3] we find time budget definition, indicating that it is “
summary of the time spent on different life activities”. The term
of time budget studies is also applied to calculations of specific
activities in aggregated time used over the entire day [4, 5].

Research on the use of time comes from the second decade
of the last century, i.e. from the mid-1960s. However, according
to Szalai [6], the first study by George Bevans comes from 1913.
Since then time use research has been widely used to study both
objective and subjective aspects of human behaviour in a wide
variety of fields and purposes. In recent years, the methodology
has become more and more sophisticated, both in terms of col-
lection and analysis of the data [7]. In the literature we can find
a few important review studies of time-use research dedicated
to investigating how people spend their time [7, 8, 9].

Research conducted in the field of time use budget have
diverse applications. Some of them are related to consumer be-
haviour [10, 11], mass media/Internet use [12, 13, 14] or assessing
the quality of life [15, 16, 17]. One of the important subjects of
scientific research is analysing leisure activities [10, 18, 19, 20,
21]. At the wider scale of analysis, time use budget data enable
examining aspects of social structure and conducting national
and international comparisons [22]. International organiza-
tions, such as the United Nations, European Union, Interna-
tional Labour Organization, also recommend the regular col-
lection of time use statistics [23].

A lot of time use research studies illustrate applications of
different methodologies. The methods of time budget research
essentially rely on conducting surveys or interviews. One of
the earliest time use surveys was conducted in Russia by Stru-
milin in 1922 [24]. The first purpose-designed multinational
comparative time budget data collection was carried out in the
mid-1960s. This large-scale study (twelve countries: Belgium,
Bulgaria, Czechoslovakia, Hungary, Peru, Poland, Germany,
France, United Kingdom, USA, USSR, Yugoslavia) was related
to metropolitan areas [8, 25]. The methodology developed in
this study was an important point of reference for most of the
next time use surveys [4].

The above-mentioned methods are often supplemented or
replaced by the self-registration method: the time diaries [25,
26]. Time-diary data provides a complete sequential record of
all activities of individuals for a period of 24 hours or longer
[27]. Time-diary researchers focus on activities and the context
of activities that occupy time and on providing a sequential and
comprehensive account of daily life. As it is emphasised in the
literature [28, 29], time diaries are considered to be the most
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reliable and accurate data collection instrument to obtain in-
formation on the activity patterns of populations. In Polish lit-
erature [3, 30, 31] we can also find the research technique that
involves keeping a daily time observation card which is called
“a photograph of the schedule of activities”.

As it is indicated by Harms, Gershuny [4], an overall advan-
tage of a time budget is its more accurate time use measurement
than by stylised data and the temporal location of an activity
within a day. The UN also underlines that “time-use statistics
offer a unique tool for exploring a wide range of policy concerns
including social change; division of labour; allocation of time for
household work; the estimation of the value of household pro-
duction; transportation; leisure and recreation; pension plans;
and health-care programmes, among others” [32]. It should also
be remembered that quantitative/statistical-based knowledge
about the use of time for all activities from the labour market
to the leisure world is of central importance not only for an in-
dividual but also for the economy, for governmental economic
and social policy, and the society [5]. That is one of the reasons
why a significant number of countries regularly conduct nation-
al surveys on time use.

In Poland, research on time budgeting was undertaken in
the 1950s. So far, the widest range of analyses on a national scale
can be found in studies conducted every several years or more
by the Central Statistical Office (GUS). The first nation-wide
time budget survey was conducted by GUS in 1968/1969. Subse-
quent surveys were carried out in 1975/1976, 1984, 1996 (a pilot
study), 2003/2004 and 2013 [33]. These studies provide infor-
mation on the organisation of time and activities undertaken
during the day.

The Covid-19 pandemic has had a significant impact on our
lives, including our time management throughout the day. The
undertaken research completed the research gap related to the
determination of the time budget in changed conditions result-
ing from the spread of the Covid-19 pandemic. The aim of the
research presented below is to determine the structure of the
day - the time devoted to various activities — of inhabitants of
large cities in Poland during the COVID-19 pandemic, taking
into account the workweek-weekend cycle.

Material and methods

Time budget studies of the population of Polish cities du-
ring the COVID-19 pandemic were conducted in December
2020 among inhabitants of selected large cities (population
greater than 300,000): Bydgoszcz, Gdansk, Lublin, £6dz, Kra-
koéw, Poznan, Szczecin, Warszawa, Wroclaw. The choice of the
largest cities as the study area was related to their higher po-
pulation density (higher risk of infection) and higher building
density (greater isolation from open space and natural assets
in lockdown conditions) than in rural areas or small cities [34].
The research was conducted on 71 inhabitants of the analysed
cities. The sample was selected on the basis of availability - it
was based on convenience sampling. The small sample size was
dictated by the exploratory nature of the study (its purpose was
to compile material that would provide a starting point for fur-
ther in-depth analysis).

Time budget research was based on self-reporting by the re-
spondents for one week - seven consecutive days (five weekdays
and two weekend days). Respondents entered the total amount
of time spent on individual activities during the day on a self-
-reporting sheet [35].

The questionnaire of time budget identified 34 types of
activities, which for analytical purposes were divided into 11
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groups within 4 categories: PHYSIOLOGICAL NEEDS (sleep,
eating and drinking, washing and dressing), DUTIES, LEISURE
TIME, COMMUTE (e.g. to work/school). Two of these catego-
ries — DUTIES and LEISURE TIME - were analysed in groups
of activities. The DUTIES category included the following gro-
ups: work, study, housework, other duties, and other voluntary
activities (e.g., voluntary work in organizations/associations,
informal assistance to other people, religious practices and ac-
tivities). Among the activities included in the LEISURE TIME
category, the following groups were taken into account: use of
mass media (including the Internet) and reading books, social
life and entertainment, personal passions (hobbies) and parti-
cipation in sports and recreation. The time budget scheme was
prepared with reference to the activities identified in the recent
GUS analysis [33].

On the basis of the source data obtained, the results of the
research were processed in a way allowing for the determination
of parameters characterising its use within the framework of in-
dividual activities that are components of the time budget. For
this purpose, three parameters, most commonly reported in the
literature and used in GUS reports, were used: the average dura-
tion of the activity (arithmetic average for one person participa-
ting in the survey), the average time of performing the activity
(arithmetic average for one person performing the activity) and
the percentage of people performing the activity [33, 3]. They
were calculated according to the following formulas:

1) Average duration of the activity (for one person taking the test)

X = E:“t::l. Xa,i

—_a
where: "
X, — average duration of activity 'a’ per person participating in
the study,

n_n

X, - time of performing activity "a" by the i-th person,
n - the number of people participating in the study.

2) Average time of performing the activity (for one person per-
forming the activity)
1
X, =zi=1 *ai ‘n, <n
Ng
where:
X, — average time of performing activity 'a' per participant,
Xqi — time of performing activity "a" by the i-th person,
n, - number of persons performing activity 'a’,
n - the number of people participating in the study;
where ., = n, then the average duration time = the average time

of performing the activity.

3) Percentage of people performing the activity
n, =22 x100%

where:

n'q - percentage of individuals performing activity 'a’,
n,— number of persons performing activity 'a’,

n - the number of people taking part in the survey.

The results were also presented using box plots. The box
extends from the first quartile (Ql) to the third (Q3) with the
median (Me) marked. The whiskers extend from the minimum
to the maximum, and if there are outliers, they range 1.5 of the
1.5* quartile spread (Q3-Ql).

Pearson's linear correlation coefficients (r) were also calcu-
lated in the statistical analysis. In this way, the time spent on
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individual activity groups on weekdays-weekend, and betwe-
en activity groups was compared. Those that were statistically
significant (p-value < 0.05) were summarised in the matrices.
In the analysis of the results, it was assumed that the correlation
was weak when the absolute value of r was in the range of 0.2-
0.4, moderate to 0.7 and quite strong to 0.9.

In order to determine the changes which occurred in the
structure of the time budget of the inhabitants of large Polish
cities as a result of the COVID-19 pandemic (in comparison with
earlier results), the results obtained were compared with the we-
ighted average results of the GUS surveys for cities of 200,000-
500,000 and over 500,000 inhabitants. The analyses covered
activities within 11 separate activity groups.

Results

The ongoing analysis of respondents' time budgets during
the COVID-19 pandemic first presents averaged time budgets
across the week by category and group. The budget of workweek
and weekends were then compared - in the same divisions.

Week time-use

Respondents - inhabitants of large cities in Poland during
the COVID-19 pandemic spent an average of 39% of time (9.19
h) per day on PHYSIOLOGICAL NEEDS, 36% (8.30 h) on DU-
TIES and 24% of time (5.49 h) on LEISURE TIME. About 1%
(0.20 h) per day was spent on COMMUTE. The median was al-
most exactly equal to the mean.

Taking a closer look, it can be noticed that in the category of
PHYSIOLOGICAL NEEDS the time was less varied - the stand-
ard deviation was 1.10 h, while in the categories of DUTIES and
LEISURE TIME - 2.28 h and 2.10 h, respectively. It should be
noted that in these categories there was also a very large range
between the minimum and maximum values (Fig. 1).
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Figure 1. Time budget by categories (week)

When detailing the analysis to the level of groups, one can
see the activities on which the most time was spent in each cat-
egory. In the category of PHYSIOLOGICAL NEEDS, sleep was
dominating (7.24 hours). In the category of DUTIES - work -
during the study period, 82% of the respondents spent time on
it, and the average time of performance was 5.31 h (average dura-
tion was 4.30 h). The time for studying was spent by 34% of the
respondents — the average time spent studying was 2 hours, and
the duration was 0.40 hours. However, in this group there were
many outliers - reaching even more than 7.30 h. In this catego-
ry, the time devoted to housework was also significant - realised
by all respondents - the average time devoted to them was 2.48
h (12% of the day), with the share for individual persons varying
from 0.30 h to almost 9 h (Fig. 2).
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In the category of LEISURE TIME activities, most time was
devoted to mass media (3 hours on average with a standard devi-
ation of 1.26 hours); on average, slightly more than an hour was
devoted to social life and sports and recreation. These activities
were performed by approximately 95% of the respondents.
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Figure 2. Time budget by groups (week)

For time spent on groups of activities during the whole
week, correlations between work and most other groups (except
social life and sport and recreation) were statistically significant
(p-value < 0.05) (Fig. 3). Significant correlations also occurred
between leisure time activities and those selected from other
groups. In total, statistically significant correlations were found
in 13 pairs. Weak positive correlations were found between work
and commuting (r = 0.35) and studying and hobbies (r = 0.28).
On the other hand, moderate correlations occurred among neg-
ative correlations: study and work (r = -0.46) and work and mass
media (r = -0.47). The others belonged to the weakly negative
ones.
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Figure 3. Correlation matrix for activity groups (week)
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Workweek and weekend - comparison

On working days, the largest share of respondents' time
in the structure of time by category was devoted to behaviours
belonging to DUTIES (40% on average) and PHYSIOLOGICAL
NEEDS (38%). LEISURE TIME activities accounted for 20% of
the time, and COMMUTE activities for 2% (Fig. 4).

On the other hand, during weekends, most time was spent
on PHYSIOLOGICAL NEEDS (42%), on LEISURE TIME activ-
ities — 34%. DUTIES consumed almost 24%, and COMMUTE
0.5%. However, on weekdays, 62% of the respondents devoted
any time to COMMUTE, while on weekends only 23% of them.

Looking at PHYSIOLOGICAL NEEDS in more detail, it was
noted that the difference in time spent on them on weekdays
and weekends is largely due to longer sleep (by 0.42 h on aver-
age) and time spent eating (by 0.16 h on average).
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Figure 4. Time budget by categories (workweek and weekend)

When analysing the differences in the structure of the time
budget between workweeks and weekends, it can be noted that
the correlation coefficients between the same groups of activi-
ties are always positive and for most groups are in the range of
0.4-0.6 (Fig. 5). For voluntary activities and other duties they
are above 0.7. It is low for commute (0.28). For two groups
(work and sport and recreation), the correlation coefficient was
statistically insignificant (p-value > 0.05). Such results indicate
that in most groups of behaviours (apart from work and com-
muting), respondents who spend a lot of time on e.g. housework
during the week, also do so at weekends.
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For groups: work and sport and recreation, the correlation coefficient was statistically in-
significant (p-value > 0.05).

Figure 5. Correlation coefficients between time spent on the same
groups of activities during weekend and workweeks
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For most respondents, the time spent working is reflected
by the division into working days and non-working days. On
working days, 82% of the respondents worked (an average of
7.07 hours). At weekends, 35% of the respondents worked (for
an average of 3.32 hours), and they were also the people who
worked during the week (Fig. 6).

32% of the respondents spent time studying on weekdays
and 17% did so at weekends (those who spent time studying at
weekends also did so during the week). The average time spent
doing this activity did not vary much and was 2.30 h and 2.02
h, respectively.

In the group of activities that included housework, it was
observed that during weekends respondents devoted one-third
more time to them than on weekdays, with a similar standard
deviation (approximately 1.50 hours). Activities from this group
were undertaken by almost all respondents in both analysed pe-
riods.

On weekdays, the group of behaviours involving voluntary
activities (including religious practices) took an average of 0.37
hours (half of the respondents), and 1 hour at weekends (62% of
the respondents). On weekdays the amount of time devoted to
both work in organizations and religious practices was similar
and amounted to about 0.30 hours each, while at weekends reli-
gious practices took an average of 0.42 hours, and volunteering
0.26 hours.

All groups of LEISURE TIME activities took more time at
weekends than on weekdays. All respondents devoted more
time at weekends than on weekdays to mass media (the same
was true only for physiological needs). Minima and maxima as
well as the standard deviation were similar, while significantly
more time was devoted to activities in this group at weekends
(median half higher - 3.30, average duration by 28%). By ac-
tivities, on average (by persons realising these forms) 2 hours
were devoted to television at weekends (92%), 0.57 hours to the
Internet (87%), and 0.50 hours to reading (86%). On weekdays,
watching TV took an average of 1.16 hours, the Internet 0.52
hours, reading 0.43 hours. The percentages were similar.
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Figure 6. Time budget by groups (workweek and weekend)
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About 90% of the respondents (86% on weekdays and 92%
at weekends) devoted their time to social life in both examined
periods. Much more time was spent at weekends - 2.15 hours
(0.46 hours on weekdays), with a maximum of 7 hours (2 hours
on weekdays).

There was a slightly smaller, but also clear difference in the
group of activities related to sports and recreation. On average,
this was 0.56 h on weekdays and 2.03 h at weekends. The per-
centage on weekdays was slightly higher than at weekends (86%
and 82%, respectively).

Of the LEISURE TIME activities, the smallest differences
between days of the week were in the group of behaviours relat-
ed to personal passions (during the week, the average duration
was 0.49 h and at weekends it was 1.10 h. Interestingly, the per-
centage during the week was significantly higher (85%) than at
weekends (70%).

When analysing the time spent performing particular
groups of activities on working days, only 7 statistically signifi-
cant correlations were found (Fig. 7). Of these, only 1 was mod-
erately positive: between work and commuting (r = 0.42). The
others were weakly negative, e.g. between work and housework
(-0.38), social life and voluntary activities (-0.34), or commute
and housework (-0.31).
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Figure 7. Correlation matrix for activity groups (workweek)

There were 13 statistically significant correlations for time
spent performing particular groups of activities at weekends,
with the correlations distributed slightly differently than for the
whole week (Fig. 8). Four weak positive correlations were found
between work and commute (r = 0.34), mass media and phys-
iological needs, mass media and other duties, study and hob-
by (those studying more also devoted more time to hobbies).
In terms of negative correlations, three moderate ones were
found, all between work and mass media (-0.54), studying
(-0.45) and housework (-0.41). The remaining 8 statistically
significant ones were weakly negative (Fig. 8).

Discussion
During the COVID-19 pandemic, people were forced to

spend a great amount of time at home, with individuals having
to quickly adapt behaviourally to new circumstances and devel-
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Figure 8. Correlation matrix for activity groups (weekend)

op new routines. This naturally involved a reallocation of time
use. People around the world experienced a sharp reduction in
recreational activities, prohibiting shopping, day trips, going to
places of entertainment, direct social interaction, and most ac-
tivities in public places [36].

The results of the study provide a basis for comparative
analyses relating to life before the pandemic [33]. It is also
a starting point for determining the impact of COVID-19 on the
lives of Poles. Nevertheless, due to the small sample size, the
following comparison with the GUS data from 2013 should be
treated as approximate.

During the pandemic, respondents spent less time on phys-
iological needs (1.41 h) and housework (0.15 h, a decrease by
15% and 8%, respectively). A major change in many people's
lives due to the need to work/learn remotely was related to the
lack of commuting to work/school. On average, the time spent
on this activity decreased by 0.53 h - 72% (Fig. 9).

Significantly more time than before the pandemic (1.31 h)
was devoted to work - an increase by 51%. In leisure time, more
time was devoted to sport and recreation (0.35 h) and using
mass media (0.25 h). These activities were connected with the
need to stay at home. According to the interviews, leisure time
was used actively - mainly for individual physical exercises/fit-
ness or passively - mainly for watching TV/films. Relating these
activities to the time before the pandemic, an increase in the
amount of time was noted at the level of 125% in the case of
sport and recreation, and 16% in the case of media use.

A somewhat different picture of the comparison of the time
spent on particular activities was obtained when analysing the
average time of performing the activity (by persons who took up
a given activity). In this case, apart from media use (an increase
by 4 minutes) and other duties (an increase by 26 minutes), all
other activities showed a decrease in the amount of time devot-
ed to them. The greatest change was observed in study (-2.59 h)
and work (-2.14 h) (fig. 10).

The obtained results concerning the use of time are also con-
firmed by research conducted in other countries. Reduction in
time devoted to education during the pandemic and lockdown
is also confirmed by studies conducted in Great Britain [37] -
average total time for secondary school students decreased from
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Figure 9. Average duration of activities in 2013 and during the
pandemic
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Figure 10. Average time of performing the activities in 2013 and
during the pandemic

6.59 h before lockdown to 4.15 h during lockdown. In Ecuador,
it was also found that most students established similar daily
routines around education, although during educational time
some of them were working or doing household tasks instead
[38]. Furthermore, it was confirmed that during the lockdown,
less time was spent on personal care [37] but more time was
devoted to screen use [39]. For example, in the case of adoles-
cents, the frequency of social media use and shows increased
after COVID-19. The largest response category before the crisis
was 2-3 h per day (31.1%), while the largest response category
after the crisis began was 5-10 h (35.4%) [40]. Also, virtual in-
teractions with friends became an important part of the day for
young people, as they took 2.22 h [41].

In addition, many people were looking for "new activities"
to fill up the time previously devoted to other activities, such as
going out with friends or playing sports, due to the need to stay
at home during the COVID-19 pandemic. Some of them were re-
placed, e.g. with online meetings, new hobbies or activities, e.g.
home physical activity supported by digital media [42]. How-
ever, it was emphasised that these activities took less time than
before the pandemic - a lot of time was wasted. Moreover, some
of them realised that they had more time, but only 29% felt that
this time was of better quality [39].
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In addition, pandemic research shows that while many indi-
viduals were able to continue working from home, others expe-
rienced furloughs or loss of employment [43], and many had to
take on increased childcare responsibilities [44, 45].

Conclusions

1. The daytime structure of inhabitants of large cities during the
pandemic included 9.19 h (39% day time) for PHYSIOLOGI-
CAL ACTIVITIES, 8.30 h (36%) for DUTIES, 5.49 h (24%) for
LEISURE TIME and 0.20 h (1%) for COMMUTE.

2. There was relatively little variation in the time spent on PHY-
SIOLOGICAL ACTIVITIES, with a standard deviation of 1.10
h. More time was spent on these activities at weekends, which
was associated with more time devoted to sleeping and eating.

3. In the DUTIES category, inhabitants of large Polish cities were
mainly occupied by work (5.31 h), study (2.00 h) and house-
work (2.48 h). What is worth emphasising is that the duties
were performed by all respondents. This category also shows
the greatest difference in the amount of time devoted to du-
ties between working days and weekends (40% and 24% of
the time, respectively).

4. In the LEISURE TIME category, the most time (2.57 h) was
spent on mass media. It should be noted that all groups of
activities in this category took more time at weekends than
on weekdays, especially in the case of social life, recreation
and sport.

5. In the COMMUTE category, which includes the smallest
amount of time per day (0.20), 62% of the respondents spent
time commuting on weekdays, and only 23% at weekends.

6. Due to the limitations of the study - caused mainly by a small
sample size - further research should concern a larger group,
and should also be extended to the inhabitants of Poland in
general, and not only to large cities.
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