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Abstract

Background: Time-use surveys can closely monitor daily activities, times of stress and relaxation, and examine
predictors and trajectories with regard to health. However, previous studies have often neglected the complex
interaction of daily activities when looking at health outcomes.

Methods: Using latent profile analysis, this study examined patterns of self-reported daily time use (0-12h hours)
for nine types of behaviour (work, errands, housework, childcare, care of persons in need, education, repairs and
gardening, physical activity, and hobbies/leisure-time activities) in the 2018 wave of the German Socio-Economic
Panel (N=30,152; 51.9% female; M = 46.87 years). Sociodemographic variables, affective wellbeing, general and
domain-specific life satisfaction, and self-rated health were inspected as predictors via multinomial logistic
regression models.

Results: Six latent profiles emerged: full-time work (47.2%), leisure (33.8%), childcare (8.9%), education (7.0%), part-
time work & care (2.6%), and care (0.5%). Overall, the care and part-time work & care profiles showed the lowest
wellbeing scores, lower subjective health, and life satisfaction. Women were more likely to be members of the care
and childcare profiles. Men were more likely to belong to the full-time work profile, and they reported significantly
higher wellbeing than women.

Conclusions: The analysis revealed distinct patterns of time use and a burden on women, given their investment
in care and childcare. Part-time work, and care seemed particularly demanding, and thus, are important areas for
prevention, for instance, regarding mental health problems. However, time use was assessed via self-reports,
therefore future studies could implement objective measures like digital trackers to validate findings.
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Background

How we spend our time determines every aspect of our
life and is deeply intertwined with our sociodemographic
background: a single parent, working full-time, for in-
stance, is more likely to spend time on work, childcare
and less likely to allocate time on personal hobbies com-
pared to a student or a pensioner. From a health re-
search perspective, time use surveys have the potential
to illuminate individual times of stress and relaxation
and thus uncover unique opportunities for preventive
intervention [1-4]. Yet, previous studies have often
neglected the complex interaction of daily activities [5—
7], for instance, the complementary function of physical
activity at the end of the workday and its impact on
wellbeing. This then raises the question: can time also
equal health? To examine this association, we focus on
the interdependency of several areas of daily time use
(e.g., work, childcare, education, sports), with respect to
sociodemographic differences, and their connection to
psychosocial health [8, 9].

Physical activity, and sedentary behaviours

An association between daily physical activity, sedentary
behaviours, and health has been established [5, 10, 11].
For instance, time spent on physical activity, like in sport
clubs, is positively associated with health and wellbeing,
whereas screen-based and sedentary behaviours are
often linked to poor health outcomes [5, 10, 11].

Paid work

In general better health status is seen in full-time versus
part-time or not working individuals [12, 13], but long
working hours are related to psychosomatic health com-
plaints [14], onset of depression [7], and poor self-rated
health [15]. This strongly affects men who tend to assign
greater importance to work than women [16], which can
be explained by internalized traditional gender roles that
frame men as more oriented towards agency/achieve-
ment (e.g., work), and women towards communality/re-
lationships (e.g., childcare) [17].

Unpaid work (e.g., childcare, housework)

Van der Meer [18] found that while men gain most of
their status from their job, women attain their status
from numerous sources. Men with children who lose
their paid work are more likely to see it as a defeat while
women are more likely to see it as an opportunity [19].
In a recent study of health trajectories across the life-
span, women’s health was more closely linked to aspects
of family than paid work, and non-traditional lifestyles
(i.e., not working full-time, having a steady partner or
children) were associated with worse physical health in
men but not in women [20]. In general, women seem to
be less conflicted about their dual commitment to work
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and family (e.g., childcare) than men [21, 22]. However,
mothers report less happiness, more stress and greater
fatigue than fathers when asked about time spent with
their children [23]. Beyond childcare, if a relative or
close person is unwell, it also mainly falls to women to
take care of them; although both male and female carers
report worse mental health than non-carers [24, 25].
Interestingly, housework appeared to be a stress relief to
female but not male caregivers [25]. This interconnect-
edness of daily activities surrounding work, family, and
leisure time led us to inspect more complex patterns of
daily time use in the general population.

Time-use profiles

We found one study that examined daily time-use pro-
files [26], based on the American time use survey [2].
However, this study recoded daily activities as necessary,
committed, contracted, and free, which shifts the focus
from an individual to a social level of analysis, since the
activity is coded according to its social function. The au-
thors report eight different latent classes of daily time
use that are differentially associated with sociodemo-
graphic data, for instance, shorter contracted time (e.g.,
paid work) in women and elderly people, and more com-
mitted time (e.g., household chores) in parents [26]. The
study illustrates the nuances of time structures in daily
life, and its sociodemographic determinants. However, it
does not elaborate on the associations with wellbeing
and mental health, which we consider essential in epi-
demiological and prevention research to identify risk fac-
tors and develop tailored interventions to foster positive
mental health in the population, particularly regarding
health equity and gender [21, 22]. Therefore, this study
aims to:

1. Determine patterns of daily time use in an adult
population sample via latent profile analysis.

2. Examine the association of psychological wellbeing
with daily time-use patterns controlling for sociode-
mographic factors.

3. Assess the interaction effects of gender and
psychological wellbeing in relation to time-use
patterns.

Methods

This study is based on data from the Core-Study of the
German Socio-Economic Panel (GSOEP), an annual rep-
resentative longitudinal study of private households,
which started in 1984 [27, 28]. We used data from the
most recent wave of data collection in 2018 and re-
stricted the sample to an age of 18—100 years. This study
is a secondary analysis of GSOEP data; therefore, no
additional ethical approval was needed. Information on
data collection procedures and ethical approval of the
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primary study can be found elsewhere [27, 28]. The re-
search was approved by the appropriate ethics commit-
tee and conformed to the principles embodied in the
Declaration of Helsinki (see also Ethics approval).

Variables and measures

Daily time use was measured with the question “What is
a typical weekday like for you? How many hours per
normal workday do you spend on the following activ-
ities?”. Activities included 1) work, apprenticeship (in-
cluding travel time to and from work), 2) errands
(shopping, trips to government agencies, etc.), 3) house-
work (washing/cooking/cleaning), 4) childcare, 5) care
and support of persons in need of care, 6) education or
further training (also school/university), 7) repairs on
and around the home or car, and garden or lawn work,
8) physical activity (sport, fitness, gymnastics), and 9)
hobbies and other [leisure-time activities. We recoded
time-use variables to reflect a continuum of 0 to 12+
daily hours per domain. This cut-off was selected to rep-
resent a regular workday (i. e, 8 h) plus leisure time to
allow for a variety of daily activities.

Self-rated health was measured using the item “How
would you describe your current health?”. The 5-point
scale from I(very good) to 5(bad) was inverted so that
higher values reflected better self-rated health.

Affective wellbeing was measured with the question
“Thinking back on the last four weeks, please state how
often you have experienced each of the following feel-
ings. How often have you felt ...” on a 5-point scale
(I[very seldom] to S[very often]) [29]. One item mea-
sured a positive emotion (“happy”) and the other three
items measured negative emotions (“annoyed”, “afraid”,
“sad”). The negative items were reverse-coded and
summed with the positive item, so that higher values
reflected greater affective wellbeing.

General and domain-specific life satisfaction was mea-
sured using the items ,How satisfied are you with ...” life
overall, your health, your sleep, your leisure time, and
your family life [30]. An 11-point scale of 0 (completely
dissatisfied) to 10 (completely satisfied) was used, so that
higher values reflected greater satisfaction.

Sociodemographic variables comprised age (years),
household income (Euros), number of children living in
household, employment status (dummy coded: no em-
ployment® [reference], part-time employment, & full-
time employment), region (1 = East Germany, 0= West
Germany), gender (1 = female, 0 = male), education (ISCE
D-11 dummy coded: low [1-3] (reference), medium [4,

The category “no employment” does not only include persons that are
unemployed (i.e. that lost their job and are seeking employment) but
also persons who are currently not employed due to other
circumstances (e.g., illness or full-time childcare).
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5], & high [6, 7, 10]), and marital status (1 = married,
0 = not married).

Statistical analysis

We examined missing data and distributions of the ana-
lysis data set by calculating mean values, standard devia-
tions for continuous variables, and relative frequencies for
categorical variables. Data was compared between genders
(male, female) via t-tests, ANOVA, and chi square tests
using the software R version 3.6.2 [31]. The R library mice
was used for imputation of missing data [32].

Latent profile modelling of daily time-use patterns was
performed with Mplus 7 [33] using robust maximum
likelihood estimation and 500 sets of random start
values. The estimation process started with two latent
profiles, the number of latent profiles was increased to
six, whilst comparing model fit [34, 35]. Overall model
fit was tested with the bootstrapped likelihood ratio test
(BLRT) that compares the estimated model to a model
with one less class: a significant value indicates better fit
for the estimated model. Parameter sparseness was indi-
cated by the Akaike Information Criterion (AIC) and the
sample-size adjusted Bayes Information Criterion (SSA-
BIC), with a lower value indicating greater sparseness.
Classification quality measures comprised average latent
class probabilities (ALCP), and entropy. The closer to 1
the better the fit; an entropy of at least .7 is recom-
mended [34]. Finally, theoretical tenability refers to the
validity and plausibility of latent profiles considering the
literature and the theoretical background. To consider
the impact of age as a proxy of retirement status on daily
time use patterns, we performed sensitivity analyses by
examining latent profiles in two subsamples, aged 18—
65 years (1 =25,048), and aged 66+ years (n =5104). La-
tent profile modelling followed the same steps as de-
scribed above.

Multinomial logistic regression models (MLRs). In
MLRs, we predicted the identified time-use profiles by
sociodemographic variables, psychosocial health indica-
tors, and interactions of health indicators and gender.
MLRs were calculated following the three-step approach
using the r3step command in Mplus [36].

Results

Descriptive statistics

The sample comprised 30,152 persons (51.9% female),
with a mean age of 46.87 years (SD = 17.61). The major-
ity (see Table 1) had a low level of education and was
currently not employed or retired but reported rather
high levels of wellbeing and life satisfaction (e.g., an
average around 7 on a scale from 0 to 10). Most time
was spent on work (4.6 h/day), followed by leisure activ-
ities (1.77 h/day), childcare (1.60 h/day), and housework
(1.55 h/day). Men spent more time on work, and less on
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Table 1 Descriptive statistics of sociodemographic data, time use, and wellbeing variables: total, and by gender

Total Female Male Difference test
M/n SD/% Min Max M/n SD/% Min Max M/n SD/% Min Max (by gender)
Age (years) 46.87 17.61 18 100 47.12 17.39 18 100 46.60 17.84 18 100 o
Household income (€) 312012 213649 100 60,000 310243 204858 150 60,000 313920 222735 100 60,000
Number of children in household 0.85 1.25 0 11 0.86 1.24 0 10 0.83 1.26 0 " **
Gender (1 =female) 15648 51.90
Region (1 = East) 6122 2030 3226 2062 2896 19.97
Education Low 19,068 63.24 10,151 64.87 8917 6148
Medium 3547 11.76 1843 11.78 1704 11.75
High 7537 25.00 3654 2335 3883 26.77 e
Employment None 14,021 46.50 7829 5003 6192 4269
Part-time 4897 16.24 3979 2543 918 633 wrx
Full-time 11,234 3726 3840 24.54 739400 5098 wx
Marital status (1 = married) 16,586 55.01 8391 53.62 8195 56.50 X
Self-rated Health 3.50 1.01 1 5 342 1.00 1 5 359 1.01 1 5 Hxx
Life Satisfaction General 740 1.75 0 10 742 1.76 0 10 7.39 1.74 0 10 t
Health 6.85 229 0 10 6.72 2.30 0 10 7.00 227 0 10 xxx
Sleep 6.70 227 0 10 648 233 0 10 6.93 217 0 10 wx
Free time 7.06 2.16 0 10 6.99 222 0 10 715 2.09 0 10 wHx
Family 797 1.87 0 10 794 1.88 0 10 801 1.86 0 10 **
Affective wellbeing 14.69 273 4 20 14.26 2.82 4 20 15.15 2.55 4 20 o
Work 4.60 440 0 21 391 4.03 0 21 5.34 4.65 0 17 e
Errands 1.09 097 0 16 1.28 1.08 0 16 0.89 0.78 0 16 xx
Housework 1.55 125 0 23 2.06 1.34 0 23 0.95 0.80 0 10 xrx
Child Care 1.60 341 0 24 2.30 427 0 24 0.85 1.84 0 24 wrx
Care 0.18 1.06 0 24 023 122 0 24 012 0.85 0 24 *
Education 0.63 1.87 0 20 057 1.79 0 20 0.69 1.95 0 20
Repairs & garden 0.60 0.89 0 12 047 0.77 0 12 0.74 0.98 0 10
Physical activity 0.64 0.77 0 12 0.60 073 0 10 0.68 0.82 0 12
Leisure 1.77 1.84 0 16 172 1.76 0 15 1.83 1.92 0 16
N/n 30,152 15,648 14,504

Note. Test significance: ***p < .001, **p < .01, *p < .05, tp <.10. Care: care and support of persons in need of care; Leisure: hobbies and other leisure-time activities

care, childcare, errands, and housework than women.
They also reported higher affective wellbeing, and
domain-specific life satisfaction but not general life satis-
faction. Other gender differences included a higher pro-
portion of full-time work status, and higher education
among males.

Latent profiles of daily time-use

Model fit criteria for models with up to six latent pro-
files are printed in Table 2. Apart from entropy, which
was high for all models, the criteria pointed to a solution
with six latent profiles as the best fitting model with suf-
ficient theoretical differentiation (see Fig. 1). Although
the sixth latent profile was rather small (0.5% of the
sample), it seemed to represent persons with intensive
home care duties and fewer work hours per day. This
profile might reflect informal caregivers, who report
worse mental health than non-carers and thus are of

relevant target groups for prevention [24, 25]. Therefore,
we chose the model with six latent profiles for further
analyses. Descriptive statistics of time-use variables for
each profile are also printed in a supplementary table
(see Additional file 1). Sensitivity analyses (see supple-
mentary tables and figures (Additional file 4)) supported
this decision, as a very similar six-profile structure was
identified as the best fitting model in persons between
18 an 65 years of age, albeit with slight changes in latent
class probabilities. In the older group (66+ years), a
four-profile model was preferred, with one very large
“leisure” profile (about 93% of the sample) that was very
similar to the first profile (named “leisure”) in the total
sample. The remaining three profiles resembled the pro-
files work, education, and care.

The first profile “leisure” (n = 10,191; 33.8%) was char-
acterized by the highest average leisure time (approxi-
mately 2.5h). The second profile “full-time work” (n =
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Table 2 Model fit criteria for latent profile analysis of time use during a typical workday (n=30,152)

2 profiles 3 profiles 4 profiles 5 profiles 6 profiles
Free parameters 28 38 38 58 68
BLRT 32,017.97%** 18,376.54*** 29,850.65%** 20,304.16%** 19,455.63***
AIC 90541292 872,886.92 843,056.27 822,772.11 803,336.47
SSABIC 905,556.73 873,082.09 843,302.80 823,069.99 803,685.72
Entropy 1.00 1.00 0.97 0.96 097
ALCP 1.00 1.00 0.99 1.00 097
0,998 1.00 0.98 0.95 0.98
1.00 0.98 0.98 0.95
0.99 097 0.99
1.00 1.00
1.00

Note. BLRT Bootstrapped likelihood ratio test, AIC Akaike Information Criterion, SSABIC Sample-size-adjusted Bayes Information Criterion, ALCP Average latent class

probabilities; ***p < .001; fit criteria indicating the best model are printed in bold

14,229; 47.2%) had an average work investment of about
9h per day, and less than 1.5h for all other activities.
The third profile “childcare” (n = 2674; 8.9%) had a simi-
larly high investment in childcare, but also 2—3 h per day
for errands and housework. The fourth profile “part-time
work & care” (n=797; 2.6%) had the second highest
amount of work hours per day, with an equally high
amount of housework and slightly more care duties. The
fifth profile “education” (n = 2105; 7.0%) dedicated about
6.5 h to educational purposes each day. The sixth profile
“care” (n=156; 0.5%) was defined by a high investment
in care (about 10 h per day), followed by childcare (about
4.4h) and housework (about 2.7 h). Across profiles, the
average daily time investment for repairs (between 0.21
and 0.85 h per day) and sport/physical activity (between
0.42 and 0.90 h per day) was low.

Descriptive analyses of latent profiles (Table 3) showed
that all latent profiles differed in sociodemographic data,
self-rated health, life satisfaction, and affective wellbeing.
For instance, participants with the profile “education”
were significantly younger than all others, while partici-
pants in the “childcare” profile lived with an average of
2.42 children in their household. The profile “care” had

the lowest scores on almost all indicators of life satisfac-
tion, and affective wellbeing, and profile membership
was significantly higher among women and persons with
lower education. The profile “leisure” seemed to encom-
pass many persons that were retired or not working, as
indicated by its high average age, low household income,
and poor education.

Multinomial logistic regression models

MLRs of time use largely confirmed the differences
between profiles regarding sociodemographic vari-
ables, revealed several associations of psychological
wellbeing and time use profiles, and pointed to add-
itional effects of gender, when using full-time work as
a reference group (see Table 4 and supplementary ta-
bles (Additional files 2 and 3)). In addition to socio-
demographic associations, self-rated health was higher
in the part-time work & care profile and the educa-
tion profile than in the full-time work profile. General
life satisfaction was lower in the leisure profile, as
was health-related life satisfaction in the childcare
profile. In contrast, sleep-related life satisfaction was
higher in the leisure profile, and satisfaction with free

12.00
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Fig. 1 Estimated means and proportions of six latent profiles of daily time use (n=30,152)
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Table 3 Sociodemographic data, life satisfaction, and affective wellbeing across six latent profiles of daily time use (n=30,152)

Leisure Full-time work Childcare Part-time work & care  Education Care
M/n SD/% M/n SD/% M/n SD/% M/n SD/ % M/n SD/% M/n SD/%
Age (years) 5864 1875 4324 1260 3641 853 5203° 16.13 2554 933 50.38° 1745
Household income (€) 249182 177929 371154 221639 276842° 201376 272250° 1590.04 278031° 244184 2864.89° 153595
Number of children in household 048 1.09 078 107 242 135 104 149 088 1.28 162 185
Gender (1=female) 5365 5264 6330° 4449 2335 87.32 539° 67.63 967° 4594 112° 71.79
Region (1=East) 215% 2173 2980° 2094 437° 16.34 175° 21.96 285 1354 30%° 19.23
Education Low 7221 7086 7771 5461 1667 6234 555 69.64 1772 84.18 121 7756
Medium 831° 815 2207 1551 285° 1066  86° 10.79 123¢ 5.84 157 6¢ 962
High 2139 2099 4251 2988  570° 2132 156 © 19.57 401° 19.05 20 12.82
Employment None 9184 90.12 248 174 2027° 7580 538 67.50 1900° 90.26 124° 79.49
Part-time 883° 866 3142° 2208 568° 2124 136 17.06 151° 717 17 ¢ 10.90
Full-time 124° 122 10839 7618  79° 295 123 1543 54% P 257 15 962
Marital status (1 =married) 59537 5841 7870 5531 1919° 777 528° 66.25 210 098 106> > < 67.95
Self-rated Health 3.17° 107 363° 0.89 368° 0.99 3.28° 104 405 0.94 315%¢ 098
Life Satisfaction ~ General 621° 251 7.10° 199 7.23° 231 6.42° 249 801° 201 6.24° 240
Health 649%° 242 6.84° 212 6.37° 231 6.33%* ¢ 240 737 207 546> ¢ 247
Sleep 7.68° 204 6.80 206 6.30° 235 6.24" ® 245 7.28 208 531° 261
Free time 7.95 197 793 181 827° 1.79 769° 206 8.06 181 762 194
Family 7.15° 1.98 7.56° 153 756 181 7.5° 185 753¢ 1.70 694" < 186
Affective wellbeing 1452 287 1491° 258 1428 2.80 13410 295 14.90° 265 1341° 304
N 10,191 14,229 2674 797 2105 156

Note. “° Means in a row without a common superscript letter differ (p < 0.05), as analysed by one-way ANOVA with Tukey HSD post-hoc test

time was significantly higher in the part-time work &
care profile, while at the same time, satisfaction with
family life was lower.

Regarding the interactions between gender and psy-
chological wellbeing, findings were mixed with few inter-
actions reaching statistical significance. In most profiles
compared to full-time work, women reported lower self-
rated health but higher general, health-related and
family-related life satisfaction. For these outcomes, three
effects were significant, namely higher general life satis-
faction in the leisure profile (OR=1.09 [1.00; 1.19]),
higher health-related life satisfaction in the childcare
profile (OR =1.14 [1.00; 1.29]), and higher family-related
life satisfaction in the part-time work & care profile
(OR =1.17 [1.06; 1.29]). However, satisfaction with free
time was significantly lower for women than men in
three profiles (childcare, part-time work & care, and
care) when compared to the full-time work profile.

Discussion

This study investigated latent profiles of daily time use
in the general population, and the analysis determined
six distinct profiles that were strongly connected to
sociodemographic variables, and psychosocial health,
which largely mirror previous findings [26]. For instance,
women were more likely than men to belong to the

profiles named care, childcare, and part-time work &
care, whereas persons in the full-time work profile re-
ported higher levels of education. These corroborates
previous research on time use in relation to life events
(e.g., having children and providing childcare) [24, 37].
In general, persons with a high investment in care were
more likely to identify as female, have poorer education,
low life satisfaction, and affective wellbeing. Prior re-
search on female caregivers also elucidates childcare and
spousal care as particularly detrimental to mental health
[38—40]. They are a particularly important group for se-
lective prevention, because they show symptoms of and
combine several risk factors for many psychiatric disor-
ders. Future studies could examine cut-offs of daily time
spent on care as predictors of worsened mental health
and identify thresholds for adaptive preventive interven-
tions. In the current study, participants in the care pro-
file reported an average of 9.76 h of care activities on a
typical day. However, the wording of the time use items
did not discern time spent on voluntary home care and
professional care, therefore responses of “care time”
might be inflated by professional working hour esti-
mates. Nevertheless, more attention needs to be put on
caregivers as well as care-giving professionals (e.g.,
nurses) to monitor their levels of activity, and associated
mental stress, and wellbeing during the day.
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Table 4 Multinomial logistic regression of latent profiles with full-time work as a reference group (n=30,152)
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Class comparison: Leisure Childcare Part-time work & care Education Care
OR LB HB OR LB HB OR LB HB OR LB HB OR LB HB

Age (years) 1.05 [1.04, 1.06] 097 [0.96, 0.97] 1.05 [1.04, 1.05] 0.90 [0.90, 0.91] 1.05 [1.04, 1.07]
Household income (€) 0.87 [0.83, 091] 0.82 [0.78, 0.87] 0.87 [0.80, 0.94] 0.96 [0.93, 0.99] 097 [0.90, 1.04]
Number of children in household 097  [092, 103 210 [1.99, 222] 133 [1.23, 1.44] 104 097, 1121 171 [1.50, 1.95]
Gender (1 =female) 119 [059, 2400 374 [1.11, 1259 3.50 [1.25, 9.79] 213 [089, 508] 433 [065 2871
Region (1 = East) 0.64 [0.56, 0.73] 0.65 [0.55, 0.76] 0.79 [0.65, 0.97] 0.57 [0.47, 0.68] 075 [049, 1.14]
Education status Low

Medium 0.85 [0.72, 1.00] 130 [1.08, 1.57] 0.98 [0.76, 1.27] 1.01 [0.81, 1.27] 0.77 [0.43, 1.37]

High 068 [0.59, 0.77] 1.22 [1.04, 142] 0.71 [0.57, 0.88] 137 [1.16, 1.62] 044 [0.26, 0.74]
Employment status Not

Part-time 0.02 [0.02, 0.02] 0.04 [0.03, 0.04] 0.03 [0.03, 0.04] 0.03 [0.02, 0.04] 0.02 [0.01, 0.04]

Full-time 0.00 [0.00, 0.00] 0.01 [0.01, 0.01] 0.01 [0.01, 0.02] 0.01 [0.01, 0.01] 0.01 [0.00, 0.02]

Marital status (1 = married) 136 [1.20, 1.55] 238 [2.02, 280] 1.68 [1.37, 2.07] 084 [071, 1001 1.61 [1.10, 2.34]
Self-rated health 129 [0.94, 1.78] 127 [0.76, 2.10] 1.65 [1.00, 2.73] 1.51 [1.05, 2.18] 111 [0.47, 261]
Life satisfaction General 0.82 [0.71, 0.94] 093 [074, 1.8 0.90 [0.74, 1.10] 113 [097, 1321 08 [061, 1.22]
Health 1.01 [088 1171 075 [0.59, 0.95] 087 [0.70, 1.10] 097 [082, 1151 085 [052, 138
Sleep 1.16 [1.05 1.29] 107 [089,  129] 1.02 [0.86, 1.21] 093 [083 105 111 [074, 1.65]
Free time 100  [090, 1111 116 [099,  1.35) 1.19 [1.02, 1.38] 1.01 [091, 1131 119  [086,  164]
Family 0.95 [0.84, 1.07] 091 [0.73, 1.12] 0.76 [0.64, 0.90] 1.02 [0.90, 1.16] 0.78 [0.57, 1.06]
Affective wellbeing 104 [095 114 094 [080, 1.09] 1.06 [0.93, 1.20] 1.01 [091, 11117 108  [083 < 141]
Interactions: Gender X
Self-rated health 089 [074, 1071 095 [073,  1.25] 0.77 [0.58, 1.02] 086 [069, 1071 092 [056,  1.50]
Life satisfaction General 1.09 [099, 1.19] 108 [095  123] 1.06 [0.94, 1.19] 096 [087, 1051 108 [088  132]
Health 096 [083 104 114 [1.00, 1.29] 107 [091, 1.22] 1.01 [091, 1111 115 [088,  149]
Sleep 1.01 [0.95, 1.07] 0.94 [0.86, 1.04] 1.00 [0.91, 1.10] 1.06 [0.99, 1.14] 0.89 [0.72, 1.11]
Free time 0.98 [0.93, 1.04] 0.90 [0.83, 0.98] 0.85 [0.78, 0.93] 1.00 [0.93, 1.07] 0.82 [0.69, 0.97]
Family 1.01 [094, 1091 106 [095  1.18] 117 [1.06, 1.29] 097 [090, 1051 118 [099,  141]
Affective wellbeing 097 [092, 1021 102 [094, 1.10] 0.95 [0.88, 1.03] 099 [093, 1051 093 [080, 1.08]

Note. OR Odds ratio, LB Confidence interval lower bound, HB Confidence interval higher bound. Significant effects are bolded

Persons in the leisure profile also had rather low
scores in life satisfaction, and self-rated health, but not
in respect to domain-specific life satisfaction. The aver-
age age of 58.64 years suggests that this profile com-
prises the elderly for whom declining physical and
mental health is expected [41], therefore health-related
assessments are less positive. However, we also ob-
served interactions with gender, in that women with
higher scores in life satisfaction were more likely to
belong to this group. This could indicate that older
women have more positive assessments than men,
which might be due to different ways of coping (e.g.,
emotional coping, social support seeking) as suggested
by prior research [42].

The profile labelled part-time work and care is par-
ticularly noteworthy, because it seems to unite work-
related and family-related interests, with higher age, and
a female-male ratio of about 2:1. In this profile, well-
being and health indicators were rather low, despite an

overall higher satisfaction with free time compared to
the full-time work profile. Yet, differential associations
for psychological wellbeing emerged, with women
reporting higher satisfaction with family but lower satis-
faction with free time than men compared to a full-time
working group. This indicates a role conflict, as women
may perceive themselves as more family-oriented than
men, willing to invest more time into caregiving, but at
the same time being challenged to be successful at their
(part-time) work, which in turn limits one’s time for leis-
ure activities [21, 24]. While this conclusion is merely
hypothetical, and current research points to gender simi-
larities rather than differences concerning the work-
family conflict [22], the further distinction of personal
free time and family time seems a promising area for fu-
ture research, as our analyses showed opposing trends
for domain-specific life satisfaction. In sum, our findings
underscore the potential of time-use surveys to identify
personal priorities and add another layer to gender-
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based comparisons in this area. Future studies could
thus provide more inquiry into the life-domain balance
of work and family, with regards to role perceptions, by
including qualitative and quantitative assessments of do-
mains, time use, roles, and psychosocial wellbeing.

Strengths, limitations, and future directions

Our study took a holistic approach to adult time-use
patterns in comparison to previous studies that only ex-
amined specific domains (e.g., physical activity, sedentary
behaviours) [5, 10, 11]. We identified distinct profiles of
adult time use and described their associations with
sociodemographic data, self-rated health, and wellbeing
that have implications for future epidemiological re-
search as well as preventive and clinical practice.

However, the study has its limitations. We used a repre-
sentative data set based on self-reports to capture the sub-
jective experience of time, and personal attitudes. Thus,
our results might be affected by recall bias regarding time
use measures, and method bias due to a single source.
The items mirror previous time use surveys, but they do
not clearly discern the context of the activity (e.g., repairs
or care duties as part of professional or voluntary work).
To combat these limitations, we suggest future studies
combine subjective and objective measures, for instance,
via digital technologies or ambulatory assessments that
allow for an in situ assessment, and a validation of trad-
itional time-use measures. The analysis relied on continu-
ous data, which was limited to 12h hours, but previous
studies used more fine-grained measures (e.g., minutes
per day) [29, 30], which would allow for a more accurate
analysis. As seen in our data, activities like sports or re-
pairs had a low range, and the observed differences might
be more meaningful if analysed on a smaller scale.

We interpreted gender differences by presuming that
traditional gender roles are still prescribed to [22]. To
test this assumption, attitudes towards gender roles
should be measured directly and examined in relation to
time-use profiles. The current study was cross-sectional
and limited to the German population. Latent transition
analysis may be used to examine change or stability in
time-use patterns and further time-use patterns should
be examined across different countries.

Conclusions

This study identified six latent profiles of daily time use
in the general population. These profiles of daily time
use closely mirrored sociodemographic aspects, for in-
stance, more time spent on education in younger per-
sons, and more time spent on childcare in middle-aged
women with children, which underlines their validity.
While most of the sample reported high life satisfaction
and wellbeing, a subsample devoted to care had lower
scores, indicating a high burden. Moreover, interactions
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between psychosocial health and gender point to com-
plex domain-specific associations with time use for men
and women that warrant further research and point to
the importance of actual time use in examining quality
of life and psychological wellbeing in epidemiological,
population-based inquiry.
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