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Abstract  1 

We investigated changes in the quantity and quality of time spent on various activities in response to 2 

the COVID-19-induced national lockdowns in the UK. We examined effects both in the first national 3 

lockdown (May 2020) and the third national lockdown (March 2021). Using retrospective 4 

longitudinal time-use diary data collected from a demographically diverse sample of over 760 UK 5 

adults in both lockdowns, we found significant changes in both the quantity and quality of time spent 6 

on broad activity categories (employment, housework, leisure). Individuals spent less time on 7 

employment-related activities (in addition to a reduction in time spent commuting) and more time on 8 

housework. These effects were concentrated on individuals with young children. Individuals also 9 

spent more time doing leisure activities (e.g. hobbies) alone and conducting employment-related 10 

activities outside normal working hours, changes that were significantly correlated with decreases in 11 

overall enjoyment. Changes in quality exacerbated existing inequalities in quantity of time use, with 12 

parents of young children being disproportionately affected. These findings indicate that quality of 13 

time use is another important consideration for policy design and evaluation. 14 

Introduction 15 

The COVID-19 pandemic has drastically affected our daily lives and will likely have lasting effects 16 

on lifestyles and work arrangements [1], [2]. Previous studies found that public health measures to 17 

contain the pandemic had different effects across sociodemographic groups, exacerbating inequalities 18 

in mental health, job security, and hours worked across various dimensions such as gender [3–6], 19 

ethnicity [7], age [8–10], and occupation [11,12]. 20 

Aside from changing the total allocation of time across various activities (‘quantity’), the pandemic 21 

and associated mitigation measures may also have changed the way these activities are conducted 22 

(‘quality’). Our study contributes to this literature by examining another important yet under-studied 23 

dimension of inequality – quality of time spent on daily activities, which has been shown to affect 24 

wellbeing [13–15]. To do so, we collected detailed retrospective time-use diaries for a large 25 
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demographically diverse sample of UK adults (N=766), documenting the sequence and characteristics 26 

of activities conducted by each individual over a specified 24-hour period. We used this data to 27 

measure quantity of time spent on 4 broad activity categories: employment (excluding time spent 28 

travelling to/from work), housework (e.g. cooking), leisure (e.g. mass media consumption), and 29 

subsistence (sleeping, eating, and other personal care). We also constructed measures of quality of 30 

time use by focusing on factors that affect an individual’s experience of an activity, such as with 31 

whom the activity was done and the time at which the activity was performed. 32 

While most studies focus on the early months of the pandemic, our data covers 3 timepoints over a 33 

13-month period: pre-pandemic (February 2020), first national lockdown (May 2020), and third 34 

national lockdown (March 2021). Since the first and third national lockdowns were similar in all key 35 

respects (school and workplace closures, stay-at-home requirements, restrictions on movement within 36 

the UK; as detailed in S1 Appendix, Table S1), we can examine the effects of repeated COVID-19 37 

containment measures. The unique longitudinal nature of our data also captures within-person 38 

changes and adaptations as lockdowns and social distancing measures become part of everyday life. 39 

Within-person comparisons allow us to control for any unobserved variation across individuals that 40 

affects the outcome variables, for example differences in the way individuals report enjoyment on a 41 

Likert scale [16].  42 

We documented significant and persistent changes in the quantity of time use: in both lockdowns, 43 

compared to the pre-pandemic timepoint, individuals spent more time on housework and less time on 44 

employment-related activities (conditional on remaining employed during either lockdown), with 45 

effects being concentrated on individuals with young children. Compared to the pre-pandemic 46 

timepoint, fewer individuals were employed during either lockdown, and females with young children 47 

were significantly less likely to be employed. We also found clear evidence that the quality of time 48 

use decreased during both lockdowns, with increases in leisure time spent alone and a larger 49 

proportion of individuals working unusual hours and conducting housework during standard working 50 

hours.  51 
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Our study shows that both quality and quantity of time use were important for self-reported 52 

enjoyment. Changes in daily routines and patterns of time use were significantly correlated with 53 

changes in overall enjoyment. Increases in leisure time were associated with increases in overall 54 

enjoyment, but these effects diminished if leisure time was spent alone. Deteriorations in work-life 55 

balance, indicated by employment activities conducted outside normal working hours, were 56 

negatively associated with overall enjoyment. To the extent that lockdowns and social distancing 57 

measures influence daily routines, the persistence of these changes could affect longer-term 58 

psychological well-being [17].  59 

Materials and Methods 60 

This study was approved by the Institutional Review Board at the University of Oxford (approval 61 

code ECONCIA20-21-16). Informed consent was provided by all survey participants prior to their 62 

participation and participants understood that they could withdraw from the study at any time. 63 

We collected data in two waves. Wave 1 was conducted in May 2020, 7 weeks into the first national 64 

lockdown in the UK. We used the survey platform Prolific to recruit individuals who were over 18, 65 

had lived in the UK since December 2019, and were still in the labor market (including those 66 

unemployed and searching for work) in February 2020. Individuals provided information for the first 67 

two timepoints: pre-pandemic (defined as February 2020) and the first national lockdown. We then 68 

surveyed the same respondents 10 months later (Wave 2), 7 weeks into the third national lockdown. 69 

S1 Appendix, Section 1 contains more details about the study context and sample.  70 

Our longitudinal sample consists of individuals who completed at least one time-use diary for each 71 

timepoint. S1 Appendix, Section 2.2 shows that our longitudinal sample does not significantly differ 72 

in sociodemographic characteristics (age, gender, ethnicity, education, and household composition) 73 

from the full sample who completed Wave 1 only.  74 

Our sample was designed to be demographically diverse across gender, age, and ethnicity. S1 75 

Appendix, Section 2.3 compares the composition of our sample and that of a nationally representative 76 
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sample (Understanding Society) and shows some similarities in sociodemographic characteristics, 77 

though our sample is more educated and older on average. Our results are qualitatively similar when 78 

we reweighted our sample to match the composition of Understanding Society’s in-workforce sample 79 

across gender, age, ethnicity, education, and household composition (S1 Appendix, Section 8).  80 

For each timepoint, we asked respondents to retrospectively fill in time-use diaries for their most 81 

recent workday (if applicable) and non-workday. Time-use diaries record the chronological sequence 82 

of activities that respondents did over a 24-hour period through a series of ‘episodes’, and have been 83 

shown to give comparable data quality to objective real-time measures such as wearable cameras and 84 

accelerometers [18,19]. The structure of our time-use diaries followed those used in the UK Time Use 85 

Survey (UKTUS), but for respondents’ ease of completion, we used pre-specified activities (42 total) 86 

categorized under 4 broad categories: leisure, employment (excluding time spent travelling to/from 87 

work), housework, and subsistence (sleeping, eating, and other personal care). Table 1 shows the 88 

activity subcategories used in our main analysis and types of activities included in each broad 89 

category. S1 Appendix, Section 3.1 specifies the detailed mapping between broad categories and pre-90 

specified activities.  91 

Broad activity Activity subcategories 

Housework Caring/Childcare 

Cooking/Groceries 

Cleaning 

Other housework (e.g. bills, household accounts, repairs) 

 

Employment Work tasks 

Meetings  

Searching for jobs 

Other employment-related activities (e.g. casual work) 

 

Leisure Social/cultural 

Arts/Hobbies 

Mass media consumption 

Physical exercise 

Volunteering 

 

Subsistence Sleeping 

Eating 

Personal care 
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Table 1. Time use diaries: Mapping between activity subcategories and the broad activity categories 92 

used in our analysis. See S1 Appendix, Section 3.1 for the detailed mapping between pre-specified 93 

activities and broad categories.  94 

For each episode within a time-use diary, respondents specified (1) the episode start and end time 95 

(with a minimum duration of 10 minutes per episode); (2) the main activity of that episode; (3) the 96 

secondary activity that the respondent was engaged in simultaneously (if any); (4) whom they did the 97 

activity with; (5) where they did the activity; (6) whether they used a device for that episode; (7) how 98 

much they enjoyed the activity (on a scale of 1 to 7).  99 

Within a given diary day, there may be episodes with missing or mis-recorded data. We checked and 100 

cleaned each diary using a set of rules detailed in S1 Appendix, Section 3.2, based on the UKTUS’ 101 

methodology. Most episodes did not require editing. For example, less than 0.01% of episodes had 102 

missing activities or missing start or end times. To check whether recall bias affected the quality of 103 

data, in S1 Appendix, Section 3.3 we verified that mean pre-pandemic times spent on broad activity 104 

categories were similar to those obtained from a nationally representative survey (the 2014/15 UK 105 

Time Use Survey), as done by other COVID-19 studies on time use [20,21].  106 

We also collected the following sociodemographic information from each respondent: gender, year of 107 

birth, ethnicity, highest educational level, household composition, employment status, work 108 

arrangements at each timepoint, and monthly before-tax income. S1 Appendix, Section 4 provides 109 

more detail on the construction of our main variables and covariates.  110 

Our analysis followed the procedures outlined in our pre-analysis plan 111 

(https://aspredicted.org/blind.php?x=3az7we), with extensions discussed in S1 Appendix, Section 5. 112 

Analyses were conducted with Stata statistical software version 16.0. For inference, we used two-113 

sided p-values and 95% confidence intervals.  114 

https://aspredicted.org/blind.php?x=3az7we


 

 7 

Results 115 

Changes in time use: Quantity  116 

For each individual and timepoint, we calculated the total time spent on employment, housework, 117 

leisure, and subsistence as a main activity. Since a respondent completed up to 2 diary days per 118 

timepoint, we obtained a single value for each timepoint by dividing the total time spent by the total 119 

number of applicable diary days. Total time spent on housework, leisure, and subsistence were 120 

divided by 2 if a respondent completed both a workday diary and non-workday diary; total time spent 121 

on employment was not divided by 2 because there was at most one applicable diary day per 122 

timepoint.  123 

Fig 1 shows average within-person differences in time spent per day on broad activity categories, 124 

comparing the pre-pandemic timepoint with the first and third lockdowns. We calculated average 125 

within-person differences separately by gender (female vs male) and household composition (living 126 

with at least one young child under 11 vs not living with a child under 11). In our main measure of 127 

time use, we categorized time spent according to the main activity. S1 Appendix, Section 6.1 presents 128 

additional results when time spent was categorized according to both the main and secondary activity, 129 

which are qualitatively similar to our main results. 130 

Fig 1. Within-person changes in time spent on 4 broad activity categories. Bars present average 131 

within-person changes in quantity of time use between the pre-pandemic timepoint (February 2020) 132 

and the first lockdown (May 2020) or the third lockdown (March 2021). Within-person changes for 133 

employment activities were calculated using the subset of individuals who remained employed in both 134 

periods of interest. Error bars represent 95% confidence intervals, and average levels for each 135 

subgroup are reported underneath the bars. Note that the conditional means were calculated separately 136 

(either by gender or household composition), so the four subgroups shown are not mutually exclusive.  137 

Panel A shows that among people who were employed both pre-pandemic and during the lockdown in 138 

question, time spent on employment-related activities decreased by 17-43 minutes on average 139 
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compared to before the pandemic. Although the direction of change was the same across population 140 

subgroups, the magnitude varies. When evaluated in both absolute and percentage terms, on average 141 

people living with at least one young child (aged 11 or under) saw a larger decrease in time spent on 142 

employment activities (0.72 x 60 = 43 minutes, 95% CI = [-74, -13]) during the first lockdown and a 143 

32-minute decrease (95% CI = [-57, -5]) between pre-pandemic and the third lockdown. In 144 

comparison, people not living with young children saw an average decrease of 28 minutes (95% CI = 145 

[-40, -14]) during the first lockdown and 22 minutes (95% CI = [-37, -8]) between pre-pandemic and 146 

the third lockdown.  147 

Aside from changes in the intensive margin, we also found substantial increases in the extensive 148 

margin (unemployment). S1 Appendix, Section 6.2 shows that before the pandemic, 86% of our 149 

sample was employed, but only 63% and 74% were employed during the first and third lockdown 150 

respectively. Our analysis in S1 Appendix, Table S16 also indicates heterogeneity in employment 151 

probabilities: controlling for pre-pandemic employment status, females with young children were 152 

significantly less likely to be employed than males without children across both lockdowns and 153 

significantly less likely to be employed than males with children during the third lockdown. S1 154 

Appendix, Section 6.3 computes Gini coefficients to show that inequality in time spent on 155 

employment increased during both lockdowns compared to the pre-pandemic timepoint due to these 156 

changes in the extensive margin.  157 

Panels B and D show that the first lockdown had a larger effect on time spent on housework and 158 

subsistence activities compared to the third lockdown. Among females, the average time spent on 159 

housework increased by 28 minutes (= 0.47 x 60; 95% CI = [17, 38]) during the first lockdown. 160 

Among males, the average time spent on subsistence activities increased by 30 minutes (95% CI = 161 

[18, 41]) during the first lockdown. However, these increases were largely reversed during the third 162 

lockdown for an overall mean-zero effect. 163 

Panel C shows that changes in time spent on leisure activities were unequally distributed and larger 164 

during the third lockdown. Among individuals without children, average time spent on leisure 165 
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activities increased by 38 minutes during the first lockdown and by 58 minutes during the third 166 

lockdown, relative to the pre-pandemic period. In contrast, individuals with young children 167 

experienced a moderate increase only during the third lockdown (31 minutes, 95% CI = [7, 57]).  168 

Correlation between time use during the lockdowns and 169 

sociodemographic characteristics  170 

To further analyze how time spent varied across population subgroups, we examined the correlation 171 

between time use patterns during each lockdown and sociodemographic characteristics of 172 

respondents, controlling for pre-pandemic levels of time use. We used the following regression 173 

specification: 174 

𝑇𝑆𝑖,𝐿𝐷 = 𝛼 + 𝛽′𝑾𝑖 + 𝛿𝑇𝑆𝑖,𝑃𝑟𝑒 + 휀𝑖 (1) 175 

𝑇𝑆𝑖,𝐿𝐷 is respondent 𝑖’s time spent on one of the four broad activity categories, either measured as 176 

time spent on that activity during the first lockdown or during the third lockdown. 𝑾𝑖 is a vector of 177 

respondent characteristics: a binary indicator for female, age categories (5-year intervals from 25-29 178 

to 60 or above, measured relative to 18-24-year-olds), a binary indicator for having a tertiary degree, a 179 

binary indicator for white ethnicity, categories for monthly income (intervals of 1000 GBP, measured 180 

relative to  <1000 GBP), a binary indicator for working-from-home status during the first lockdown 181 

(if the dependent variable is for the first lockdown) or third lockdown (if the dependent variable is for 182 

the third lockdown), and a binary indicator for living with a child under 11. To capture potential 183 

gender differences in parental time allocation to childcare and housework [6], we also included an 184 

interaction term between female and living with young children in this vector. With the exception of 185 

working-from-home status, all respondent characteristics were taken from the pre-pandemic 186 

timepoint.  187 

We included pre-pandemic levels in total time spent on an activity category (𝑇𝑆𝑖,𝑃𝑟𝑒) to account for 188 

the fact that time use patterns are persistent over time and that respondents who engaged in below-189 
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average/above-average levels of a particular activity would be unable to decrease/increase the amount 190 

of time spent by the same degree as respondents who engaged in moderate levels of that activity.  191 

For regressions with employment as the dependent variable, we used a Heckman selection model to 192 

account for the possibility that individual characteristics such as gender and household composition 193 

affect the likelihood of remaining in employment during either lockdown [22]. Since every 194 

respondent participated in other non-employment activities, we did not apply Heckman corrections 195 

for the regressions with time spent on housework, leisure, or subsistence as the dependent variable. To 196 

satisfy the exclusion restriction of our Heckman employment selection equation, in addition to all 197 

variables in the vector 𝑾𝑖, we included a binary indicator that equals 1 if the respondent was 198 

employed pre-pandemic and zero otherwise, and a continuous variable ranging from 0 to 100 199 

measuring the percentage of time spent working from home in the pre-pandemic period. The 200 

coefficients on the Heckman selection equation (S1 Appendix, Table S16) show that the likelihood of 201 

remaining employed during the first and third lockdowns increased with income (p < 0.05) but was 202 

significantly lower for females with young children (p < 0.05).  203 

The estimated coefficients from our time use regressions, shown in Fig 2, indicate variation in time 204 

use across gender, household composition, age, and income, with effects mainly concentrated on 205 

adults living with young children. Full regression tables are reported in S1 Appendix, Section 6.4.  206 

Fig 2. Correlates of time spent (hours per day) on broad activity categories. Lockdown 1 refers to 207 

May 2020 and Lockdown 3 refers to March 2021. In addition to the variables reported, we also 208 

controlled for age, education, working-from-home status, and pre-pandemic levels in total time spent 209 

on the given activity. Regressions with employment as the dependent variable used Heckman 210 

corrections to account for selection into employment. Point estimates are reported with 95% 211 

confidence intervals. The Heckman corrected regression (panel A) used bootstrapped standard errors 212 

(1000 replications); other regressions used robust standard errors (panels B-D). *** p < 0.01, ** p < 213 

0.05, * p < 0.1.  214 
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Panel A shows that conditional on remaining employed, females living with young children reduced 215 

their time spent on employment-related activities in the first lockdown by 64 minutes more per day 216 

compared to males without young children (=60 x (-0.05-0.08-0.93); p < 0.05) and by 61 minutes 217 

more per day than females without young children (=60 x (-0.08-0.93); p < 0.05). In contrast, high-218 

income individuals (earning £5000 per month or more) worked almost two hours (p < 0.01) more per 219 

day in the third lockdown than employed individuals earning less than £1000 per month. In S1 220 

Appendix, Table S17, we also present results without applying the Heckman correction. The 221 

coefficients are qualitatively similar to those in our main specification, suggesting that our results for 222 

employment are not primarily driven by selection effects. S1 Appendix, Table S18 provides a 223 

breakdown of time use by subcategories in Table 1 and shows that this decrease was mainly due to a 224 

reduction in time spent on work tasks, rather than meetings and other employment activities.  225 

Panel B shows that living with young children was associated with a 57-minute (p < 0.01) per day 226 

increase in housework during the third lockdown, and females living with young children did an extra 227 

67 minutes (=60 x (0.21+0.90); p < 0.05) of housework compared to males living with young 228 

children. We did not find evidence of differential effects by income brackets. S1 Appendix, Table S19 229 

shows a breakdown of time use by housework subcategories in Table 1, and suggests a gendered 230 

division of housework for cooking and cleaning. Only females experienced an increase in time spent 231 

on cooking and cleaning, whereas increases in time spent on caring duties were experienced by both 232 

males and females with young children.  233 

Panel C shows that living with young children was associated with a decrease in leisure time of 56-234 

minutes per day (p < 0.01) during the first lockdown and a decrease of 55-minutes (p < 0.01) during 235 

the third lockdown. We did not find evidence of differential effects by income brackets. S1 Appendix, 236 

Table S20 breaks down leisure activities into the subcategories from Table 1. The results indicate that 237 

among females and individuals with young children, the decrease in leisure time was driven by a 238 

reduction in time spent on hobbies (consisting of active leisure activities), especially during the first 239 

lockdown. Given that the positive relationship between leisure time and mental health operates 240 
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through active rather than passive leisure [23–26], the overall effect of increased lockdown leisure on 241 

wellbeing is unclear a priori. 242 

Lastly, panel D shows that individuals with higher incomes (earning £4000 per month or more) spent 243 

less time on subsistence activities during both lockdowns. S1 Appendix, Table S21 provides a 244 

breakdown of changes in time use by subsistence activity subcategories and indicates that this 245 

decrease was spread across all subsistence activities rather than being concentrated on a particular 246 

activity.  247 

Changes in time use: Quality 248 

Aside from changing total time spent on activities, the pandemic may also have affected the way that 249 

individuals conduct certain activities, which in turn influences their enjoyment of time spent on those 250 

activities. The psychological and sociological literature considers any factor that affects episode-251 

specific enjoyment beyond the specific activity conducted as an indicator of quality [27–29].  252 

Using this definition, we focused on 4 measures of quality.  253 

1. Multitasking. Multitasking, defined as the simultaneous performance of more than one task 254 

or type of activity [30], can enable individuals to meet the competing demands of work and 255 

home [31,32] but has been linked to feelings of time stress [33] and lower activity-specific 256 

enjoyment [34,35]. We considered a subset of multitasking behaviors where respondents 257 

conducted activities in different broad categories (such as housework and employment). For 258 

each respondent and timepoint, we calculated the total time spent on episodes that contain 259 

both a main and secondary activity, where the main and secondary activities belong to 260 

different broad categories (e.g. employment as main activity, housework as secondary 261 

activity).   262 

2. Leisure time spent alone. Conducting leisure activities with other individuals is associated 263 

with higher instantaneous satisfaction [36–38] and better health outcomes in the long run 264 
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[15,39,40]. For each respondent and timepoint, we calculated the total time spent on episodes 265 

where the activity category was ‘leisure’ and was conducted alone.  266 

3. Working atypical hours. Conducting employment-related activities on non-workdays and 267 

outside typical working hours affects one’s ability to spend leisure time with others [41,42] 268 

and is associated with poorer mental health [14,43]. We defined unusual work hours as any 269 

employment-related activity conducted outside standard working hours (the time window of 270 

8.30-17.30 on a workday), which includes employment-related activities conducted on a non-271 

workday, and job searching activities for the unemployed. The time window was determined 272 

by taking the median start and end time of employment activities across all respondents’ pre-273 

pandemic workday diaries. 274 

4. Doing housework during typical working hours. This measure of ‘unusual’ housework 275 

hours captures the inability to clearly delineate boundaries between work and family life, 276 

which is associated with lower job satisfaction and job performance, and negative long-term 277 

health outcomes [13,44]. We measured unusual housework hours as any housework-related 278 

activity conducted within standard working hours (8.30-17.30 on a workday). 279 

Fig 3 shows average within-person differences for these 4 measures. While the significant increase in 280 

hours spent multitasking only occurred during the first lockdown (panel A), the increase in time spent 281 

doing leisure activities alone was larger in the third lockdown, even for individuals with young 282 

children (panel B).  283 

Fig 3. Within-person changes in quality of time use. Bars present average within-person changes in 284 

quality of time use between the pre-pandemic timepoint (February 2020) and the first lockdown (May 285 

2020) or the third lockdown (March 2021). Unusual work includes the job searching activities of the 286 

unemployed. Error bars represent 95% confidence intervals, and average levels for each subgroup are 287 

reported underneath the bars. Note that the conditional means were calculated separately (either by 288 

gender or household composition), so the four subgroups shown are not mutually exclusive.  289 
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The pandemic also had substantial effects on patterns of time use, disrupting typical workday routines 290 

and blurring the distinction between work and family life. Compared to the pre-pandemic timepoint, 291 

Panel C shows that there was a significant increase in the proportion of individuals who worked 292 

unusual hours (outside 8.30-17.30 on a workday). In the third lockdown, 18% (95% CI = [14, 22]) of 293 

males saw an increase in time spent on work-related activities during unusual hours. Panel D shows 294 

that individuals living with young children were disproportionately more likely to do housework 295 

during unusual hours (8.30-17.30 during a workday): in the third lockdown, 40% of individuals in this 296 

group (95% CI = [32, 49]) increased time spent on housework during typical working hours compared 297 

to 24% (95% CI = [20, 27]) of individuals without young children.  298 

Time use and overall enjoyment  299 

These observed changes in the quality and quantity of time use could affect individuals’ experiences 300 

of conducting their daily activities. To investigate this possibility, we examined how self-reported 301 

enjoyment varies across timepoints. For each individual and timepoint, we calculated a single 302 

measure of enjoyment by aggregating episode-specific enjoyment (measured on a 1-7 Likert scale) 303 

across all episodes and diary days, weighted by the duration of time spent on each episode.  304 

Fig 4 shows average within-person differences in overall enjoyment, comparing the first and third 305 

lockdown to the pre-pandemic timepoint. Calculating within-person differences of aggregate 306 

enjoyment helps mitigate issues with interpersonal comparability of levels of enjoyment [16]. Across 307 

all subgroups considered, overall self-reported enjoyment during the third lockdown was 0.26-0.36 308 

points lower on a 1-7 scale relative to the pre-pandemic period (equivalently, 0.34-0.47 standard 309 

deviations lower, given that 1 standard-deviation corresponds to 0.76 units in the pre-pandemic 310 

period), with the largest average decrease among respondents living with young children during the 311 

third lockdown (-0.36 points, 95% CI = [-0.48, -0.24]). These findings are consistent with earlier 312 

studies on UK adults during the first lockdown, which found that the first lockdown adversely 313 

affected mental wellbeing [45–47].  314 
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Fig 4. Changes in self-reported enjoyment. Bars present average within-person changes in self-315 

reported enjoyment between the pre-pandemic timepoint (February 2020) and the first lockdown 316 

(May 2020) or the third lockdown (March 2021). Error bars represent 95% confidence intervals, and 317 

average levels for each subgroup are reported underneath the bars. 1 standard deviation corresponds 318 

to 0.76 units on the 1-7 enjoyment Likert scale in the pre-pandemic period. Note that the conditional 319 

means were calculated separately (either by gender or household composition), so the four subgroups 320 

shown are not mutually exclusive.  321 

To further examine the relationship between enjoyment, quality of time use, and quantity of time use, 322 

we regressed within-person changes in overall enjoyment on changes in quantity and quality measures 323 

of time use, measured in hours, controlling for sociodemographic characteristics. We used the 324 

following regression specification:  325 

∆𝐸𝑖 = 𝛼 + 𝛾′𝑾𝑖 + 𝜆′∆𝑸𝑖 + 휀𝑖 (2) 326 

∆𝐸𝑖 is within-person changes in overall enjoyment (either the first lockdown minus pre-pandemic 327 

level or third lockdown minus pre-pandemic level). 𝑾𝑖 is the same vector of respondent 328 

characteristics included in the time use regressions specified in equation (1). ∆𝑸𝑖  is a vector 329 

containing within-person changes in time spent (hours per day) on the four broad activity categories 330 

across two timepoints (e.g. the first lockdown minus pre-pandemic) and within-person changes (hours 331 

per day) in the four quality measures across the same two timepoints. Since the variable measuring 332 

changes in time spent on employment was missing for individuals who were unemployed at any given 333 

timepoint, we used the missing indicator method to include all respondents in the regression 334 

regardless of employment status, alleviating concerns about sample selection [48]. Specifically, we 335 

replaced the missing variable with some arbitrary fixed value and include in equation (2) a binary 336 

indicator that equals 1 if that variable is missing and zero otherwise.  337 

The estimated coefficients of equation (2), shown in Fig 5, suggest that changes in characteristics of 338 

time use (quality) were significantly correlated with changes in overall enjoyment. A one-hour 339 

increase in leisure time during the first lockdown was associated with a 0.07 unit (0.09 standard 340 
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deviation) increase in overall enjoyment (p < 0.01), but this effect was reduced by 0.03 units (0.04 341 

standard deviations) if leisure time was spent alone. We obtained similar results for the third 342 

lockdown: compared to the pre-pandemic timepoint, a one-hour increase in leisure time spent alone 343 

was associated with a 0.04 unit (0.05 standard deviation) decrease in overall enjoyment (p < 0.05). 344 

Furthermore, individuals who worked an extra hour outside of typical working hours during the third 345 

lockdown experienced a 0.08 unit (0.11 standard deviation) decrease in overall enjoyment compared 346 

to the pre-pandemic period (p < 0.01). Full regression tables are presented in S1 Appendix, Section 347 

6.6. 348 

Fig 5. Relationship between changes in enjoyment, quantity of time use, and quality of time use. 349 

Estimates of correlations between within-person changes in overall self-reported enjoyment and 350 

characteristics of time use. Reported changes during the first and third lockdown (May 2020 and 351 

March 2021, respectively) are relative to the pre-pandemic timepoint (February 2020). Regressions 352 

include all individuals in our sample. In addition to the variables reported, we also controlled for a 353 

vector of respondent characteristics (see main text), and a binary indicator if changes in time spent on 354 

employment was missing. A coefficient of 0.1 corresponds to ~0.13 SD in pre-pandemic enjoyment 355 

levels. Point estimates are reported with 95% confidence intervals, using robust standard errors. *** p 356 

< 0.01, ** p < 0.05, * p < 0.1.  357 

Robustness of results 358 

Our main analysis relied on the longitudinal nature of our data. To account for potential bias arising 359 

from attrition between Waves 1 and 2, we used inverse probability weights to re-weight our 360 

longitudinal sample. Specifically, we ran a probit regression where the outcome variable equals 1 for 361 

respondents that participated in both waves and 0 otherwise, and the control variables are age 362 

categories, a binary indicator for female, a binary indicator for white ethnicity, a binary indicator for 363 

having a tertiary degree, and a binary indicator for living with a child under 11. Using the estimated 364 

coefficients, we then predicted the probability of appearing in both survey waves and used the inverse 365 
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of these predicted probabilities as weights. S1 Appendix, Section 7 shows that we obtained 366 

qualitatively similar results when using weights to correct for potential attrition bias. 367 

To assess the representativeness of our results, we reweighted our sample to match the composition of 368 

Understanding Society’s in-workforce sample across gender, age, ethnicity, education, and household 369 

composition (all defined as categorical variables). S1 Appendix, Section 8 contains further details 370 

about the construction of these calibration weights and shows that our results remain qualitatively 371 

similar when these weights are applied.  372 

Lastly, in S1 Appendix, Section 9, we argue that our results are unlikely to be confounded by sample 373 

selection based on unobservable characteristics or by differential measurement error in time use 374 

across timepoints.  375 

Discussion 376 

The pandemic-induced national lockdowns caused drastic changes in the daily routines of many 377 

individuals. Aside from changing the total allocation of time across various activities (‘quantity’), 378 

these national lockdowns may also have changed the way these activities are conducted (‘quality’), 379 

which could affect individuals’ enjoyment of their time in the short run and mental health outcomes in 380 

the long run.  381 

Our study investigated this issue using unique longitudinal data on a demographically diverse group 382 

of UK adults, comparing three timepoints: pre-pandemic (February 2020), the first national lockdown 383 

(May 2020), and the third national lockdown (March 2021). For both lockdowns, we documented 384 

significant changes in the quantity of time use: compared to the pre-pandemic timepoint, individuals 385 

who remained employed in the first or third lockdown spent less time on employment-related 386 

activities and more time on housework, with the effects being concentrated on individuals with young 387 

children. Females with young children were especially disadvantaged as they were less likely to 388 

remain in employment during either lockdown. Our comparisons of the first and third lockdowns 389 
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highlight the similar nature of changes in time use and complement existing literature on the first 390 

lockdown [49].  391 

We also found clear evidence that the quality of time use decreased during both lockdowns, with 392 

increases in leisure time spent alone and a larger proportion of individuals working unusual hours and 393 

conducting housework during working hours. These changes in quality of time use are important for 394 

self-reported enjoyment. For example, an increase in time spent on employment activities conducted 395 

outside normal working hours was negatively associated with overall enjoyment. 396 

The observed reduction in leisure and increase in housework are likely to be reversed as the UK 397 

resumes large-scale social and cultural events and schools return to normal operations, but the effects 398 

of COVID-19 on working arrangements are likely to persist [1,50,51]. As new variants threaten the 399 

efficacy of vaccines, social distancing restrictions and national lockdowns may still be implemented 400 

in the future [52,53]. Therefore, our results provide useful insights for pandemic-related 401 

policymaking.  402 

While changes in quantity of time use and the resulting inequality across population subgroups have 403 

been well-documented in the literature, the additional adverse effects through changes in quality, 404 

particularly the timing of activities, is an important yet understudied policy concern. Given that 405 

‘hybrid working’ (splitting time between the office and home) is likely to become part of normal 406 

working practices [51], our findings suggest that company policies aimed at promoting work-life 407 

balance for teleworkers, such as limits on email communications after working hours, could improve 408 

wellbeing and prevent long-term mental health issues. Employers should design home-working 409 

schedules that support the needs of already-disadvantaged demographic subgroups, such as 410 

households with young children. Further research is needed to assess specific initiatives that address 411 

the long-term consequences of the pandemic on quality of time use and wellbeing.  412 



 

 19 

Acknowledgements 413 

To check the robustness of our results, this paper used data from Understanding Society (Wave 1) and 414 

the 2014-15 UK Time Use Survey. Understanding Society is an initiative funded by the Economic 415 

and Social Research Council and various Government Departments, with scientific leadership by the 416 

Institute for Social and Economic Economic Research, University of Essex, and survey delivery by 417 

NatCen Social Research and Kantar Public. The research data are distributed by the UK Data Service. 418 

The 2014-15 UK Time Use Survey was conducted by the Centre for Time Use Research at the 419 

University of Oxford and data is available from the UK Data Service.  420 

References 421 

1.  Barrero JM, Bloom N, Davis SJ. Why working from home will stick. National Bureau of 422 

Economic Research; 2021.  423 

2.  Kniffin KM, Narayanan J, Anseel F, Antonakis J, Ashford SP, Bakker AB, et al. COVID-19 and 424 

the workplace: Implications, issues, and insights for future research and action. American 425 

Psychologist. 2021;76(1):63–77.  426 

3.  Andrew A, Cattan S, Dias MC, Farquharson C, Kraftman L, Krutikova S, et al. Family time use 427 

and home learning during the COVID-19 lockdown [Internet]. The IFS; 2020 [cited 2021 May 428 

22]. Available from: https://www.ifs.org.uk/publications/15038 429 

4.  Alon T, Doepke M, Olmstead-Rumsey J, Tertilt M. The Impact of COVID-19 on Gender 430 

Equality [Internet]. Cambridge, MA: National Bureau of Economic Research; 2020 Apr [cited 431 

2021 May 22]. Report No. w26947. Available from: http://www.nber.org/papers/w26947.pdf 432 

5.  Collins C, Landivar LC, Ruppanner L, Scarborough WJ. COVID-19 and the gender gap in work 433 

hours. Gender, Work & Organization. 2020 Aug 4;28:101–12.  434 

6.  Xue B, McMunn A. Gender differences in unpaid care work and psychological distress in the 435 

UK Covid-19 lockdown. PLOS ONE. 2021 Mar 4;16(3):e0247959.  436 

7.  Proto E, Quintana-Domeque C. COVID-19 and mental health deterioration by ethnicity and 437 

gender in the UK. PLOS ONE. 2021 Jan 6;16(1):e0244419.  438 

8.  Blundell R, Dias MC, Joyce R, Xu X. COVID-19 and Inequalities. Fiscal Studies. 2020 Jun 439 

1;41(2):291–319.  440 

9.  Groarke JM, Berry E, Graham-Wisener L, McKenna-Plumley PE, McGlinchey E, Armour C. 441 

Loneliness in the UK during the COVID-19 pandemic: Cross-sectional results from the 442 

COVID-19 Psychological Wellbeing Study. PLOS ONE. 2020 Sep 24;15(9):e0239698.  443 

10.  Ogden R. Distortions to the passage of time during England’s second national lockdown: A role 444 

for depression. PLOS ONE. 2021 Apr 20;16(4):e0250412.  445 



 

 20 

11.  Adams-Prassl A, Boneva T, Golin M, Rauh C. Work That Can Be Done from Home: Evidence 446 

on Variation within and across Occupations and Industries [Internet]. IZA Discussion Papers; 447 

2020 [cited 2021 May 20]. Report No. 13374. Available from: 448 

https://www.econstor.eu/handle/10419/223816 449 

12.  Adams-Prassl A, Boneva T, Golin M, Rauh C. Inequality in the impact of the coronavirus 450 

shock: Evidence from real time surveys. Journal of Public Economics. 2020 Sep;189:104245.  451 

13.  Gisler S, Omansky R, Alenick PR, Tumminia AM, Eatough EM, Johnson RC. Work-life 452 

conflict and employee health: A review. Journal of Applied Biobehavioral Research. 453 

2018;23(4):e12157.  454 

14.  Sato K, Kuroda S, Owan H. Mental health effects of long work hours, night and weekend work, 455 

and short rest periods. Social Science & Medicine. 2020 Feb 1;246:112774.  456 

15.  Singh-Manoux A, Marmot M. Role of socialization in explaining social inequalities in health. 457 

Social Science & Medicine. 2005;60(9):2129–33.  458 

16.  Bond TN, Lang K. The Sad Truth about Happiness Scales. Journal of Political Economy 459 

[Internet]. 2019 Jun 10 [cited 2021 May 31]; Available from: 460 

https://www.journals.uchicago.edu/doi/abs/10.1086/701679 461 

17.  Giuntella O, Hyde K, Saccardo S, Sadoff S. Lifestyle and mental health disruptions during 462 

COVID-19. Proc Natl Acad Sci USA. 2021 Mar 2;118(9).  463 

18.  Gershuny J, Harms T, Doherty A, Thomas E, Milton K, Kelly P, et al. Testing Self-Report 464 

Time-Use Diaries against Objective Instruments in Real Time. Sociological Methodology. 2020 465 

Aug 1;50(1):318–49.  466 

19.  Sullivan O, Gershuny J, Sevilla A, Walthery P, Vega-Rapun M. Time use diary design for our 467 

times - an overview, presenting a Click-and-Drag Diary Instrument (CaDDI) for online 468 

application. Journal of Time Use Research. 2020 Jul 16;1–17.  469 

20.  Hamermesh DS. Life satisfaction, loneliness and togetherness, with an application to Covid-19 470 

lock-downs. Rev Econ Household. 2020 Dec 1;18(4):983–1000.  471 

21.  Gershuny J, Sullivan O, Sevilla A, Vega-Rapun M, Foliano F, Grignon JL de, et al. A new 472 

perspective from time use research on the effects of social restrictions on COVID-19 behavioral 473 

infection risk. PLOS ONE. 2021 Feb 10;16(2):e0245551.  474 

22.  Heckman JJ. Sample selection bias as a specification error. Econometrica. 1979;153–61.  475 

23.  Cho D, Post J, Kim SK. Comparison of passive and active leisure activities and life satisfaction 476 

with aging. Geriatrics & Gerontology International. 2018;18(3):380–6.  477 

24.  Tkach C, Lyubomirsky S. How Do People Pursue Happiness?: Relating Personality, Happiness-478 

Increasing Strategies, and Well-Being. J Happiness Stud. 2006 Jun 1;7(2):183–225.  479 

25.  Shin K, You S. Leisure type, leisure satisfaction and adolescents’ psychological wellbeing. 480 

Journal of Pacific Rim Psychology. 2013;7(2):53–62.  481 

26.  Wijndaele K, Matton L, Duvigneaud N, Lefevre J, Bourdeaudhuij I de, Duquet W, et al. 482 

Association between leisure time physical activity and stress, social support and coping: a 483 

cluster-analytical approach. Psychology of Sport and Exercise. 2007;8(4):425–40.  484 



 

 21 

27.  Kahneman D, Krueger AB, Schkade DA, Schwarz N, Stone AA. A survey method for 485 

characterizing daily life experience: the day reconstruction method. Science. 2004 Dec 486 

3;306(5702):1776–80.  487 

28.  Miles I. Time, goods and well-being: F. Thomas Juster and Frank P. Stafford (eds.), the institute 488 

for social research, University of Michigan, Ann Arbor, MI, 1985. Journal of Economic 489 

Psychology. 1987;8(1):119–22.  490 

29.  Sevilla A, Gimenez-Nadal JI, Gershuny J. Leisure inequality in the United States: 1965-2003. 491 

Demography. 2012 Aug;49(3):939–64.  492 

30.  Spink A, Cole C, Waller M. Multitasking behavior. In: Cronin B, editor. Annual Review of 493 

Information Science and Technology [Internet]. United States of America: Information Today; 494 

2008 [cited 2021 May 22]. p. 93–118. Available from: https://eprints.qut.edu.au/30426/ 495 

31.  Sayer L. More Work for Mothers? Trends and Gender Differences in Multitasking. In: Time 496 

Competition: Disturbed Balances and New Options in Work and Care. Cheltenham, UK: 497 

Edward Elgar; 2007. p. 41–56.  498 

32.  Sayer LC. Gender Differences in the Relationship between Long Employee Hours and 499 

Multitasking [Internet]. Workplace Temporalities. Emerald Group Publishing Limited; 2007 500 

[cited 2021 May 22]. Available from: 501 

https://www.emerald.com/insight/content/doi/10.1016/S0277-2833(07)17013-8/full/html 502 

33.  Gimenez-Nadal JI, Ortega-Lapiedra R. Self-employment and time stress: the effect of leisure 503 

quality. Applied Economics Letters [Internet]. 2010 Mar 10 [cited 2021 May 22]; Available 504 

from: https://www.tandfonline.com/doi/abs/10.1080/13504850903266791 505 

34.  Bittman M, Wajcman J. The rush hour: The character of leisure time and gender equity. Social 506 

Forces. 2000;79(1):165–89.  507 

35.  Mattingly M, Bianchi S. Gender Differences in the Quantity and Quality of Free Time: The U.S. 508 

Experience. Social Forces [Internet]. 2003 Mar 1; Available from: 509 

https://scholars.unh.edu/soc_facpub/7 510 

36.  Bryson A, MacKerron G. Are You Happy While You Work? The Economic Journal. 511 

2017;127(599):106–25.  512 

37.  Helliwell JF, Putnam RD. The social context of well-being. Philos Trans R Soc Lond B Biol 513 

Sci. 2004 Sep 29;359(1449):1435–46.  514 

38.  Merz J, Osberg L. Keeping in Touch: A Benefit of Public Holidays [Internet]. IZA Discussion 515 

Papers. Institute of Labor Economics (IZA); 2006 Apr [cited 2021 May 23]. (IZA Discussion 516 

Papers). Report No.: 2089. Available from: https://ideas.repec.org/p/iza/izadps/dp2089.html 517 

39.  Berkman L, Glass T. Social integration, social networks, social support, and health. Social 518 

Epidemiology. 2000;1(6):137–73.  519 

40.  Putnam RD. Bowling alone:  The collapse and revival of American community. New York, NY, 520 

US: Touchstone Books/Simon & Schuster; 2000. 541 p. (Bowling alone: The collapse and 521 

revival of American community).  522 

41.  Boeri T, Burda M, Kramarz F. Working Hours and Job Sharing in the EU and USA: Are 523 

Europeans Lazy? Or Americans Crazy? [Internet]. Oxford University Press; 2008 [cited 2021 524 



 

 22 

May 23]. Available from: 525 

https://econpapers.repec.org/bookchap/oxpobooks/9780199231027.htm 526 

42.  Hamermesh DS, Stancanelli E. Long workweeks and strange hours. ILR Review. 527 

2015;68(5):1007–18.  528 

43.  Weston G, Zilanawala A, Webb E, Carvalho LA, McMunn A. Long work hours, weekend 529 

working and depressive symptoms in men and women: findings from a UK population-based 530 

study. J Epidemiol Community Health. 2019 May;73(5):465–74.  531 

44.  Vaziri H, Casper WJ, Wayne JH, Matthews RA. Changes to the work–family interface during 532 

the COVID-19 pandemic: Examining predictors and implications using latent transition 533 

analysis. Journal of Applied Psychology. 2020;105(10):1073–87.  534 

45.  Brodeur A, Clark AE, Fleche S, Powdthavee N. Assessing the impact of the coronavirus 535 
lockdown on unhappiness, loneliness, and boredom using Google Trends. 2020 Apr 25 [cited 536 

2021 May 22]; Available from: https://arxiv.org/abs/2004.12129v1 537 

46.  Bu F, Steptoe A, Mak HW, Fancourt D. Time-use and mental health during the COVID-19 538 

pandemic: a panel analysis of 55,204 adults followed across 11 weeks of lockdown in the UK. 539 

medRxiv. 2020 Aug 21;2020.08.18.20177345.  540 

47.  Etheridge B, Spantig L. The gender gap in mental well-being during the Covid-19 outbreak: 541 

evidence from the UK. ISER Working Paper Series [Internet]. 2020 Jun 8 [cited 2021 May 22]; 542 

Available from: https://ideas.repec.org/p/ese/iserwp/2020-08.html 543 

48.  Groenwold RHH, White IR, Donders ART, Carpenter JR, Altman DG, Moons KGM. Missing 544 

covariate data in clinical research: when and when not to use the missing-indicator method for 545 

analysis. CMAJ. 2012 Aug 7;184(11):1265–9.  546 

49.  Giurge LM, Whillans AV, Yemiscigil A. A multicountry perspective on gender differences in 547 

time use during COVID-19. PNAS [Internet]. 2021 Mar 23 [cited 2021 May 22];118(12). 548 

Available from: https://www.pnas.org/content/118/12/e2018494118 549 

50.  Bartik AW, Cullen ZB, Glaeser E, Luca M, Stanton CT. What Jobs are Being Done at Home 550 

During the Covid-19 Crisis? Evidence from Firm-Level Surveys [Internet]. National Bureau of 551 

Economic Research, Inc; 2020 Jun [cited 2021 May 22]. Report No.: 27422. Available from: 552 

https://EconPapers.repec.org/RePEc:nbr:nberwo:27422 553 

51.  Thomas D. Employers aim for hybrid working after Covid-19 pandemic [Internet]. 2021 [cited 554 

2021 May 22]. Available from: https://www.ft.com/content/d2ad4ae3-6b40-4051-a6fe-555 

6f8a75924e30 556 

52.  PM not ruling out local lockdowns as “anxious” about Indian variant [Internet]. ITV News. 557 
2021 [cited 2021 Aug 30]. Available from: https://www.itv.com/news/2021-05-13/covid-boris-558 

johnson-anxious-about-indian-variant-and-refuses-to-rule-out-local-lockdowns 559 

53.  Former UK Government adviser cannot rule out another Covid lockdown before Christmas | 560 

The Scotsman [Internet]. [cited 2021 Aug 30]. Available from: 561 

https://www.scotsman.com/health/coronavirus/former-uk-government-adviser-cannot-rule-out-562 

another-covid-lockdown-before-christmas-3312484 563 



 

 23 

Supporting Information 564 

S1 Appendix. Online supporting materials. (PDF) 565 

S2 Appendix. Survey. (PDF) 566 

S3 Replication Code. (ZIP) 567 


	Abstract
	Introduction
	Materials and Methods
	Results
	Changes in time use: Quantity
	Correlation between time use during the lockdowns and sociodemographic characteristics
	Changes in time use: Quality
	Time use and overall enjoyment
	Robustness of results

	Discussion
	Acknowledgements
	References
	Supporting Information

