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Getting the measurement right! quantifying time poverty and
multitasking from childcare among mothers with children
across different age groups in rural north India
Laili Irani a and Vidya Vemireddyb

aPopulation Council, India Habitat Center, New Delhi, India; bIndian Institute of Management, Ahmedabad, India

ABSTRACT
Existing research suggests that women spend a disproportionate
amount of time on unpaid housework and childcare compared to
men. However, there is a lack of empirical evidence on unequal time
burdens due to childcare among women. This study analyses the
quantum of time poverty and multitasking behaviours of 3623 rural
women with children of varying ages across rural North India.
Findings show that mothers with infants spend more time on
childcare and less time on self-care and leisure, and employment-
related activities as compared to mothers with older children; they
also multitask with childcare more than mothers of older children
across all their daily activities. Our findings suggest that interventions
and policies need to be designed to raise awareness, identify/adopt
novel approaches and technologies to reduce work burden of
unpaid work on women’s time, provide accessible childcare and
encourage a more equitable distribution of household responsibilities.
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Introduction

Time is a finite resource necessary for ensuring wellbeing (Williams et al., 2016). Gender
analyses of time use studies show that, across societies, women do more unpaid work
than men (Craig et al., 2012; Dong & An, 2015; Qi & Dong, 2018; Sanghi et al., 2015;
Sousa-Poza et al., 2001; Williams et al., 2016). This unpaid work includes household
chores, caring for children as well as adults, among other tasks (Choudhary & Parthasar-
athy, 2007; Knodel et al., 2005; Shimray, 2004; Sidh & Basu, 2011).

When quantifying unpaid work, a study in Switzerland showed values of unpaid time
usage range from approximately 27–39 per cent of gross domestic product for household
work and approximately 5–8 per cent of gross domestic product for childcare (Sousa-Poza
et al., 2001). Another study in China valued unpaid care work at approximately 44–56 per
cent of the value of paid work (Dong & An, 2015). Women generally bear a greater burden
of unpaid work that contributes to the essential wellbeing of their families and households
(Floro & King, 2016).

Unpaid work is more prevalent in developing countries, where multiple social and
economic factors burden women with arduous work and minimal support structures
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(Esplen, 2009; Kabeer, 2007). Rural women in these countries not only engage in labour-
intensive activities such as agriculture and construction, but are also solely responsible
for household chores including cooking and cleaning, collecting fuel and water, and
caring for children and the elderly (Manhas & Gupta, 2017; Shimray, 2004). Boundaries
between paid and unpaid work are more clearly established for men, who also spend com-
paratively more time in paid work and leisure activities, while women spend more time on
unpaid work (Bhatia, 2002). Even if men do participate in household work, they consider
certain tasks as feminine chores, such as washing clothes, outside their purview (Luke
et al., 2014). As a result, women bear any additional burdens of unpaid work within house-
holds, which often goes unrecognised and undocumented (Hirway, 2015).

Literature review

In 1977, Vickery posited ‘time poverty’ as lack of time for rest and leisure after accounting
for time spent in work (paid or unpaid) (Vickery, 1977). Since then, the literature has
expanded substantially from assumptions about time spent on activities to more quantifi-
able measures of time poverty (Bittman, 2002). The underlying concepts used in the
measurement of time poverty were coined by As in 1978, and they vary based on the
degree of freedom of choice in these activities (As, 1978). These concepts postulate
‘four kinds of time’: 1) necessary time: time needed to satisfy basic physiological needs
such as sleep, meals, and personal health and hygiene, 2) contracted time: referring to
regular paid work including all work for which money is received for work or money is
invested for things such as for education (this includes time to travel for work and
waiting time), 3) committed time: includes all the activities that the an individual executes
such as housework, buying a house, etc., and 4) free time: the time remaining after remov-
ing time for all activities included in the other types. Time poverty occurs when individuals
have limited time for leisure, rest, and other activities they would like to pursue. Literature
further posits that individuals’ decisions to allocate time are affected by the various
responsibilities they have thus producing varying degrees of time poverty across the
four kinds of time described above (Burchardt, 2008; Steinbach, 2006).

Time poverty is a discretionary measure looking at one activity at a time (sequentially).
Many studies suggest, however, that women address time poverty by performing many
tasks simultaneously (Chopra & Zambelli, 2017; Jain & Zeller, 2015). In 1995, Floro
showed that omission of overlapping activities tends to create a systematic data bias
(Floro, 1995). As a result, time devoted to certain activities such as childcare, for
example, tends to be underestimated. In India, one study found that women struggled
to balance both paid work and unpaid care responsibilities and used strategies of time
stretching and multitasking; the study defines ‘time stretching’ as managing work and
care activities by waking up early, taking minimal or no time for rest or leisure throughout
the day, and going to bed late (Chopra & Zambelli, 2017). The same study defines ‘multi-
tasking’ as taking care of children while cooking or washing clothes, or during paid work.
Research in Bangladesh found that multitasking was practiced by both literate and illiter-
ate women for more than two hours a day, combining childcare with other tasks such as
cooking, cleaning, and farm work (Jain & Zeller, 2015). Multitasking is embedded in the
concept of work intensity, and evidence suggests it negatively affects wellbeing (Jain &
Zeller, 2015). The longer a woman has to mind children while performing other tasks
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increases the amount of stress due to such work (Floro, 1995). Mattingly and Bianchi note
that women’s free time is often intermixed with other activities or the presence of their
children, so their free time is not as beneficial as men’s, in terms of reducing time pressure
(Mattingly & Bianchi, 2003). Multitasking can also lead to constant mental stress and phys-
ical weakness, as women replace time for rest with management of their numerous
responsibilities (Jain & Zeller, 2015).

Time burden due to childcare

Women with young children face an especially challenging predicament of balancing
housework, childcare, as well as work outside the home (Becker, 1965; Chaturvedi et al.,
2016; Gallaway & Alexandra, 2002; Sivakami, 1997, 2010). The limits of time combined
with an overburdening of responsibilities lead to under-nutrition of young children,
reliance upon older children to help care for young ones, and insufficient time for self-
care, cooking, rest, and leisure (Chaturvedi et al., 2016; Chopra & Zambelli, 2017; Jain &
Zeller, 2015; Komatsu et al., 2018; Qi & Dong, 2018). Previous studies have shown that
higher parity along with pre-school children increase mothers’ time on childcare com-
pared to mothers of low parity or with older children, resulting in time poverty (Bittman
& Wajcman, 2000; Bryant & Zick, 1996; Milkie et al., 2004; Sandberg & Hofferth, 2001;
Sayer et al., 2004). In addition, other studies show that time burden also differs for
women depending on whether they are employed or not as well as by the type of occu-
pation they carry out (Cho, 2017; Sivakami, 2010). For example, a recent study shows that
children of women working in low status occupations, which are often strenuous, are
associated with a low nutritional status and high risk of mortality (Saabneh, 2017).
While there are many studies showing that women’s contributions to household work
are disproportionately greater than men’s, there is a lack of evidence on how time
burdens vary among women of varying childcare responsibilities and life stages. This
study examines time poverty among women with children of different ages and varying
childcare responsibilities, especially within the context of a developing country.

A growing body of evidence shows that women are responding to time constraints by
multitasking through the day. A multi-country study in South Asia and East Africa (India,
Nepal, Rwanda and Tanzania) reveals that the women interviewed by the study were mul-
titasking an average of 11.1 h a day (Chopra & Zambelli, 2017). Research also shows that
multitasking can have serious negative physical and mental health consequences, which
are enhanced among mothers with younger children (Jain & Zeller, 2015). Although many
studies emphasise the importance of measuring multitasking, there is a growing need to
develop precise measures of multitasking, by integrating unpaid and care work (Braun-
stein et al., 2011; Floro, 1995). There is also insufficient evidence about increased multitask-
ing among mothers of young children compared to mothers of older children. Capturing
childcare multitasking with other activities is often a secondary focus of many studies,
which this paper explicitly addresses.

Conceptual framework

As existing literature suggest, this study conceptualises time as a finite commodity divided
into the four kinds of time described: necessary time, contracted time, committed time,
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and free time (As, 1978). Within a day of 24 h, if an individual spends time in one of the four
domains of time, that equates to reduced time in one of the remaining three areas. If a
mother of a young child has to spend a disproportionately large amount of her time
caring for a young child while engaged in all of her other unpaid work- such as domestic
work- that she is expected to complete in a day, the time permitted in the three other
domains during her day will suffer, such as necessary time for sleep and personal care,
paid work and free time. We explore the time a woman spends on childcare within the
finite time every individual has by studying patterns of time poverty among women
with children of varying ages (see Figure 1a).

Besides adjusting for time within the four domains, women accommodate additional
responsibilities by multitasking while performing any discrete activity. While a woman
cooks, she may also need to care for her children (engage them in play, feed them,

Figure 1. a: Theoretical distribution of time resulting in time poverty among mothers with young chil-
dren. b: Conceptual framework on time use poverty among mothers with young children.
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etc.). Not accounting for this may lead to underestimations of workloads as well as time
poverty. The literature falls short in addressing this within a conceptual framework. In
this paper, we introduce the concept of multitasking within the context of time poverty
as a second option or response to increased time burdens.

Literature suggest that several factors affect women’s time poverty, which result in mul-
titasking. Considered within a socioecological framework, these factors include individual,
household, and broader community factors. Individual factors include a woman’s age,
parity and education. Household characteristics include household wealth and assets,
and whether a family is nuclear or joint. Community factors can include local norms of
household work and labour force participation, and availability of local services such as
electricity, tap water, creches, etc. (Piggott, 2018). There is, however, a lack of evidence
on factors associated with multitasking due to childcare. This paper attempts to fill this
gap by hypothesising underlying individual and household characteristics that influence
women’s multitasking behaviour with childcare (see Figure 1b). A main reason is that
infants require continuous attentive childcare. As a result, women take care of children
while doing other activities.

Context

Our primary survey focuses on rural north India, as the majority of India’s population is still
rural. Fertility rates remain high in rural India, where most women of reproductive age
reside. Literature from India suggests that rural household chores are still a woman’s
responsibility, with very little participation by men (Hirway, 2015; Kabeer, 2007). Women
must make great additional sacrifices to work outside the home. The implications of
these work burdens are much greater in rural areas, given the sheer numbers of women.

Analyses by various economists show that labour force participation by rural Indian
women has declined and lags their urban counterparts (Abraham, 2009; Afridi et al.,
2018; Gandhi et al., 2014; Himanshu, 2011; Hirway, 2012; Kapsos et al., 2014; Mazumdar
& Neetha, 2011; Neetha, 2014; Neff et al., 2012; Rodgers, 2012; Sanghi et al., 2015).
Several theories have been advanced to explain this phenomenon. Educated women
from higher castes and wealthier households often have their mobilities curtailed to
protect the status and honour of their families (Eswaran et al., 2013; Olson & Mehta,
2006). Meanwhile, there is a dearth of jobs for educated women, who no longer want
to work as labourers or casual workers (Chowdhury, 2011; Kapsos et al., 2014; Rangarajan
et al., 2011; Sanghi et al., 2015). As economic patterns have changed in rural India, men
have sought employment through migration (Rodgers, 2012). Women remained
confined to home, however, and experienced fewer opportunities closer to home
(Rodgers, 2012). As young women are in the prime of their reproductive lives, having chil-
dren, several productive years, in economic terms, are lost when they are expected to raise
children and take care of the home before pursuing any other economic interests
(Gammage et al., 2019; Naidu & Rao, 2018). Women then remain limited to low-paying,
insecure, and part-time employment near their homes (Sanghi et al., 2015). Cultural
norms that strongly determine behaviours are most prevalent in rural areas, and affect
women’s work force participation (Kapsos et al., 2014; Piggott, 2018; Zaidi et al., 2017).
Often local norms restrict women to limited, often segregated, labour market options
(Kapsos et al., 2014).
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This survey focuses on rural north India, and was conducted in the states of Bihar and
Uttar Pradesh (U.P.), states with the lowest female workforce participation in rural India
(Chakravarty, 2015; Dubey et al., 2017). Both are large states with similar contextual
factors. Bihar is administratively divided into 38 districts, with a population of 104
million according to the 2011 census (Government of India, 2011). Primarily rural (88
Per cent), 59.7 per cent of those living in rural areas are literate, compared to 75.1 per
cent literacy in urban centres. U.P is administratively divided into 75 districts, with a popu-
lation of 199 million (Government of India, 2011). Three quarters (77.3 Per cent) of U.P.’s
population is rural, with a literacy rate of 65.4 per cent compared to 75.1 per cent in
urban areas. The average monthly income for a rural household in Bihar is INR 6,277,
and about INR 6,257 in U.P. (National Bank for Agriculture and Rural Development
(NABARD), 2017). In Bihar, the median age at first marriage is 17.5 for women and 18.5
in U.P. The total fertility rate (TFR) is 3.6 children per woman in rural Bihar, and 3 in
rural U.P. (Government of India, 2016a, 2016b).

Contributions to the field

This study contributes to the conceptual and methodological understanding of time
poverty and multitasking. Using primary survey data from 3,623 women of rural north
India, we developed a measure of work intensity while a woman is involved in childcare,
i.e., a multitasking measure for concurrent childcare. This study provides and shares a new
survey method and measure for multitasking analysis. The results show how time burdens
captured by multitasking vary among mothers with children of varying ages, along with
the factors associated with the behaviour of maternal multitasking.

We focus on the constraints faced by mothers and the importance of accounting for
these constraints for better and equitable realisation of benefits for maternal and child
health. This focus on the inequalities of time burdens, an often under-studied concept,
reveals several implications for policy and programmes in rural north India. We emphasise
the importance of raising awareness, adopting approaches to reduce the work burdens of
women, and facilitating access to equitable childcare. For effective policies and pro-
grammes, it is important to understand time poverty, which women face disproportio-
nately, and some of the associated factors to guide steps that can be taken to reduce
women’s burdens and ensure time for other essential activities.

The next section of the paper describes the sampling and primary data collected for the
study. It outlines the construction of measures and the statistical methods used for data
analysis. Section three presents our analysis and results, and lays the groundwork for dis-
cussion of implications in section four. The paper concludes with ultimate findings and
policy implications, in section five.

Data and methods

Sampling and data

The sampling strategy involved a random selection of blocks, an administrative unit, in the
two states – 33 blocks in Bihar and 68 blocks in U.P. Twenty villages were randomly
selected from each of the blocks. A house listing of 50 households in each village utilised
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a household roster. All members in a household were listed. Households were selected on
the basis of a married woman in the household with an infant or youngest child five years
of age or older. To measure time poverty and multitasking due to childcare, we included
mothers with infants in our sample, contrasting their time burdens to mothers with a
youngest child age five or older to identify the unique factors associated with time
poverty among mothers with infants. If more than one woman in a household met the eli-
gibility criteria, only one woman was randomly selected from that household. We chose to
contrast the patterns of time use among mothers with infants and those with a youngest
child at least five years of age to emphasize the differences in time burdens and multitask-
ing among women of different life stages, and to compare how these women use their
time over the course of a day.

A cross-sectional study collected primary data through structured interviews with
women (Irani, 2018). Institutional review board approval was obtained prior to data collec-
tion. Trained investigators conducted interviews in a private space within a respondent’s
home with full consent prior to initiating the interview. No form of compensation was pro-
vided to respondents for their time. In Bihar, data were collected from August through
October 2017, and in U.P. from November 2017 through January 2018. The women in
the three categories were identified from the same villages, which were randomly selected
in the states. The survey included 960 women with a child under 6 months of age, 1,788
women with a child between 6 and 11 months of age, and 875 women with children 5
years of age or older.

The response rate was over 95 per cent. Non-responses were primarily because a poten-
tial respondent was not at home. Responses on time use patterns were compared among
three groups of women: women with a child under 6 months of age, women with a child
6–11 months of age, and women with a child 5 years or older. All ages were captured in
completed months or years. Mothers with different age groups of children were the
primary independent variable of interest.

This study hypothesised that mothers with younger children spend more time in child-
care and multitasking than mothers with older children do, and that multitasking and
childcare would be especially greater for mothers with children under six months of
age due to continued breastfeeding and other demands on their time. Based on prior
field experience, as children grow older, they become less dependent, altering mothers’
workloads. As a consequence, we chose the lifecycle approach to observe time poverty
and means of coping with it.

Measures

Time use surveys in India
Historically, NSSO surveys have collected time use data from men and women in India
(National Sample Survey Organization, 1978, 1983, 2000, 2006a, 2011, 2014). Several scho-
lars have argued, however, that these surveys underestimated the amount of women’s
work, as they did not account for unpaid work (Chakravarty, 2015; Government of India,
2000; Hirway, 2002, 2012, 2015; Hirway & Jose, 2011; Jain, 2007; Jain & Chand, 1982;
Mukhopadhyay & Tendulkar, 2006; National Sample Survey Organization, 2006b;
Pandey, 2000). The first comprehensive time use survey was conducted by the Ministry
of Statistics of the Government of India in 1998–99 (Central Statistics Organization,
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2001; Government of India, 2000; Hirway, 2009). Further attempts to incorporate time use
within existing national statistical surveys met with little success due to the mere scale and
cost of such surveys. Several researchers have attempted to adapt and use it for various
small scale studies (Chakravarty, 2015). A 2012 time use survey piloted in the states of
Bihar and Gujarat helped classify women’s extensive contribution to the Indian rural
economy by quantifying unpaid work (Government of India, 2012; Samantroy &
Khurana, 2015). That national tool from the Ministry of Statistics was pilot tested and
adapted for this study, as it has the most extensive list of non-work related codes, and
has been used on a smaller scale in similar populations (Central Statistics Organization,
2001).

Quantifying time use
This time use survey was designed to obtain information on women’s various activities
during the preceding 24 h. A quantitative tool was administered to respondents, who
were asked to recall their last typical day, reported in 30-minute increments. The infor-
mation collected provided a detailed account of time spent in approximately 29 activities
such as resting, eating, personal care, work inside and outside the home, childcare,
cooking, shopping, socialising, etc.; of these 29 activities, eight relate to childcare. Infor-
mation was also collected on agricultural activities such as farming, gardening, and live-
stock raising, whether in the field or at the homestead. These categories were
developed after extensive local field testing of a nationally used tool (Government of
India, 2000; Hirway & Jose, 2011). Surveyed activities can be broadly categorised within
four groups: self-care and leisure, childcare, household chores, and employment-related
activities (see Annex Table 1). To understand time use patterns, we calculated the time
spent on each of these primary activities by taking a sum across the 24 h in which the
women reported doing that activity.

Quantifying multitasking with childcare
Our primary interest is in quantifying multitasking and childcare and assessing the individ-
ual and household factors associated with multitasking, specifically quantifying the true
workloads of women involved with childcare for varying ages of children. The design of
this survey allowed a unique measure of multitasking missing in previous studies.
Typical surveys capture childcare as a primary activity and measure time spent on those
activities, but our survey tool also captures childcare as a secondary activity when
women are completing other tasks, providing a more precise estimate of the burden of
childcare. We are also able to compare childcare burdens across child age groups.

In addition to recounting childcare as an exclusive activity, for every other discrete
activity a respondent was asked whether she was taking care of her child during that
activity as well. In this survey childcare, either captured as a primary activity or conducted
while multitasking, was characterised as physical care of a child, grooming, putting a child
to sleep, playing with a child, cooking, preparing food or feeding a child, accompanying a
child to other places, along with other activities that could be deemed as childcare. This
specificity helped prevent under-estimating time for childcare and workloads involved.

Using the unique survey tool, we calculated a multitasking score with the number of
activities in which a woman respondent reported taking care of her child. If childcare
was reported as a primary activity, we do not include that in the multitasking score, to
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avoid double counting. A woman who did not take care of her children would score a zero,
but if she took care of her child while cooking and fetching water, the score would be one.
This allowed measurement of multitasking with childcare for activities that do not necess-
arily involve childcare. Scores increase as women’s multitasking with childcare occurs with
more activities.

Other covariates of interest include respondents’ ages (in completed years), type of
family (nuclear/joint), number of children in the household, and household monthly
income (in Indian rupees). Besides these variables, we include covariates such as the edu-
cational levels of the mother and sex composition of the child. However, we do not
present those results in the analysis as they do not show any effect majorly due to hom-
ogeneity in the variables. These variables were chosen because existing literature suggests
that they are associated with the amount of women’s unpaid work women do at home
thus leading to time poverty (Chopra & Zambelli, 2017; Dubey et al., 2017; Dutta, 2016;
Malathy, 1994; Zaidi et al., 2017). Around 25 per cent of the sample could not provide
or estimate their monthly household incomes, and so the survey’s average household
income was imputed to those households so to not to lose those responses from the
sample. We repeated the entire analysis using the sub-sample having household wealth
data and the full sample with imputed household wealth data, and there was no statistical
difference in the values across all tables. Women’s age may influence multitasking beha-
viours, as it reflects not only energy levels but likely empowerment. Existing evidence
suggests that an increase in household size and joint families reduce unpaid work by
women (Chopra & Zambelli, 2017). In extended families, other women in a household
may share unpaid work, and other family members may assist in childcare. In nuclear
families, women may get support for care activities from older children, or from relatives
nearby (Chopra & Zambelli, 2017; Zaidi et al., 2017). Due to this evidence, we include vari-
ables such as whether the family is nuclear or joint, and total children a woman has. Evi-
dence also suggests that higher household income may reduce need for a woman to
multitask, as she can substitute paid services to fulfill activities both at home and
outside the home (Dubey et al., 2017; Dutta, 2016; Malathy, 1994). Hence, we include
reported household income as a covariate in our analysis.

Statistical methods

Analysis began by describing the characteristics of the respondents and their homes by
age of last child, and tested the differences in those characteristics among the groups.
Since the variables are non-normally distributed and the groups being compared are
not of an equal distribution, an F-statistic is biased. Hence, we present the Levene’s statistic
and the Brown and Forsethe’s statistic to test the assumption of equality of variances
among the summary variables (Brown & Forsythe, 1974; Mu, 2006). Levene proposed a
test that could give an appropriate comparison for non-normal distributions. Brown and
Forsethe proposed an additional test using other measures of central tendency.

We then calculated the average time spent in each category among the groups and
tested if the differences were significant or not. To test the differences across the
groups, a test of equal variances, Levene’s test, determined if the difference in the time
use pattern was significant or not. This provided patterns for proportions and types of
activities by women while caring for their children.
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Regression analysis: factors associated with multitasking score
We first looked at the association of the categorisation of mothers by the age of the last
child with the score of multitasking to analyse the direction and the magnitude of the
effect relative to the reference group of mothers with children under six months of age.
In the same regression framework, we added individual and household characteristics
to see if they had associations to the categories of mothers. This study is interested in
understanding factors associated with the multitasking behaviours of childcare among
women.

Our outcome variable is the multitasking score, which is a count variable, and follows a
non-normal distribution. To identify these associations with a count variable as an
outcome variable, we first conducted a multivariate regressions analysis using Poisson
regression, controlling for all household and individual characteristics. To control for the
bias introduced by the presence of zeroes, we ran the models using zero inflated
Poisson regression analysis. We developed the following equation:

Multitasking Scorei = b0 + b1Categoryi + b2j Indi + b3Householdi + 1i . . . . . . . . . .. (1)

where, Multitasking Scorei is the constructed individual variable, a count of the number of
activities for which each woman reported she was taking care of her child; Categoryi is the
categorical variable representing the category of the woman; Indi is a vector of individual
characteristics such as women’s age and square of her age to see distributional differences;
Householdi is a vector of household indicators such as whether the family is nuclear or
joint, total number of children of a woman, and household income. The zero inflated
Poisson regression tested how these associations of individual characteristics with multi-
tasking score varied by category of woman through a separate regression for each cat-
egory and interaction of each characteristic with the multitasking score. The
specification is:

Multitasking Scorei = b0 + b1Categoryi∗Indi/Householdi + 1i . . . . . . . . . .. (2)

Results

Descriptive statistics

Table 1 presents the summary statistics of women for the three groups, those with children
under six months of age, those with children 6–11 months of age, and those with children
older than five years of age. The average age of respondents is 27 years old, with mothers
of older children around age 37. About half of households were nuclear, represented by
the type of family variable; the proportion of women living in nuclear families was
highest among women with older children. The average number of children per
woman is three, with household monthly income ranging from Rs. 8000–9000 across all
categories.

Table 2 reports the average time spent in each activity in the three categories of
women. Findings suggest that average time for personal care and leisure activities such
as socialising and personal care are lower for women with infants than women with
older children. Patterns in childcare show that women with children under the age of
one year have significantly higher averages for time spent feeding, grooming, and
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playing with children than women with older children. Women with older children have
higher averages of time spent in some household chores compared to women with
infants; some of these chores include collecting fuel and water, cleaning the home, shop-
ping, and caring for adults. Time spent in food preparation and cooking appear to be the
same in all categories. Women with older children, on average, spend 60 min more per day

Table 2. Distribution of time spent on various activities across categories of women based on the age
of last child.

Women with
children < 6

months (N=960)

Women with
children 6–11

months (N=1788)

Women with
children ≥ 5 years

(N=875)

Variable Mean SD Mean SD Mean SD

Self-care and Leisure
Eating and drinking 0.79 0.46 0.74 0.44 0.82 0.51
Sleeping 8.02 1.94 7.78 2.41 7.67 3.49
Personal care 1.75 1.00 1.68 1.16 2.31 1.83
Religious activities 0.02 0.15 0.05 0.21 0.15 0.42
Socialising 0.59 0.79 0.62 0.8 1.06 1.27
Child care
Physical care for children 0.25 0.43 0.30 0.5 0.14 0.38
Feeding 2.09 0.92 2.00 1.07 0.24 0.54
Grooming 1.02 0.75 1.00 0.73 0.12 0.44
Putting to sleep 0.53 0.5 0.57 0.54 0.05 0.17
Playing with the child 0.54 1.08 0.50 0.90 0.30 0.70
Food preparation for children 0.44 0.92 0.34 0.84 0.10 0.41
Household Chores
Travel 0.02 0.22 0.07 0.36 0.10 0.43
Collection of fuel, water, cow dung etc. 0.30 0.53 0.28 0.56 0.61 0.95
Cleaning 2.70 1.24 2.61 1.24 2.45 1.53
Food and drink preparation 0.70 0.67 0.83 0.71 0.62 0.64
Cooking for family 2.57 1.21 2.6 1.18 2.04 1.52
Shopping 0.03 0.26 0.04 0.29 0.11 0.51
Adult care 0.01 0.22 0.02 0.16 0.05 0.41
Employment related activities
Travel for work 0.05 0.23 0.08 0.34 0.28 0.62
Farming 0.06 0.40 0.11 0.67 0.37 1.19
Small livestock 0.04 0.22 0.04 0.25 0.21 0.76
Large livestock 0.36 0.75 0.31 0.69 1.17 1.56

Voluntary work, accompanying children to places, cooking for children, own business, non-farm employment, horticulture
and weaving are not presented here in the table due to low averages but they are included in the calculation of the
multitasking score.

Table 1. Summary statistics by women based on age of last child.
Women with
children < 6
months
(N=960)

Women with
children 6–11

months
(N=1788)

Women with
children ≥ 5 years

(N=875)
Levens’s statistic, Brown
and Forsythe statistic

Multitasking score (mean,
SE)

7.529 8.878 4.062 ***
(2.836) (3.007) (4.196)

Age (mean, SE) 27.22 26.30 36.67 ***
(4.577) (4.560) (7.719)

Type of family (proportion
of joint families, SE)

48.4% 50.8% 29.6% ***
(50.0) (50.0) (45.7)

Total number of children 2.888 2.937 3.794 Not significant
(1.563) (1.576) (1.467)

Income (‘000 Rs.; mean, SE) 8.337 9.127 8.873 ***
(5.033) (6.602) (6.455)

+ p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001
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in income-generating activities such as raising small and large livestock, compared to
women with infants.

Figure 2 depicts the distribution of multitasking by women over the course of a day, by
respondent category. The X-axis refers to the number of tasks each respondent reported
(out of 29 broad categories). The graph shows a wide variance in work burdens among the
categories. The density curve for mothers with children under one year of age is broader
than for mothers with older children, and is skewed to the right. This is also reflected in
Table 1, with an average number of activities by women with younger children being 7
or 8, compared to 4 activities for women with older children.

Multitasking patterns were dis-aggregated to understand which activities women prin-
cipally multitask. Table 3 shows that 20–30 per cent more mothers of infants report multi-
tasking to provide themselves self-care and leisure compared to mothers of older children.
For several household chores, a higher proportion of mothers with infants report multi-
tasking than do mothers of older children; these household chores include travel, collect-
ing fuel and water, cleaning, food preparation and cooking, and shopping. In most
employment-related activities, women with infants are more likely to multitask than
women with older children.

Factors associated with multitasking

Having observed high proportions of multitasking among mothers with infants, we pro-
ceeded to identify characteristics of respondents and their homes associated with multi-
tasking behaviours. Table 4 presents the Poisson and zero inflated Poisson (ZIP) regression

Figure 2. Number of activities where multitasking is reported by women with children of varying ages.
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analysis of multitasking for the full sample. The first specification is a Poisson regression,
which does not correct for women who reported no multitasking. In specification two,
ZIP regression controls for the problem of zeroes. Specification three includes robust stan-
dard errors in the ZIP regression. The coefficients of the ZIP models are robust and consist-
ent, even after controlling for heteroscedasticity. We also tested for model specification by
calculating the Akaike information criterion (AIC) and Bayesian information criterion (BIC)
for the different specifications, as reported in Table 5. AIC and BIC are lower for the ZIP
models, compared to the regular Poisson models, suggesting that ZIP models are
preferable.

According to the ZIP models, compared to women with children under 6 months of
age, women with children between 6 and 11 months of age have 13 per cent higher multi-
tasking scores, and women with older children have 25 per cent lower multitasking scores,
suggesting that child age distribution is associated with multitasking behaviour. Women’s
age squared term is also significant and negative, suggesting a lower multitasking score
for older women that is lower by 0.1 per cent. If a family is joint rather than nuclear, we
see that a woman’s multitasking score is lower by 6 per cent, implying that more adult
family members are potentially helping women by sharing tasks. More children ares
associated with more childcare tasks done by women. A higher income is associated
with lessened work burdens, as the coefficient is both negative and significant.

Table 3. Proportion of women reporting multitasking across categories.
Proportion of women
reporting they multitask

Women with children
under 6 months (N=960)

Women with children between
6–11 months (N=1788)

Women with children ≥
5 years (N=875)

Self-care and leisure
Eating and drinking 57 69 30
Sleeping 63 71 30
Personal care 47 56 30
Religious activities 10 32 20
Voluntary work 100 67 20
Socialising 63 73 30
Childcare*
Accompanying children to
places

60 71 70

Food preparation for children 26 30 40
Cooking for children 52 69 70
Household chores
Travel 35 41 20
Collection of fuel, water, cow
dung, etc.

16 24 10

Cleaning 32 49 30
Food and drink preparation 35 53 30
Cooking for family 61 73 50
Shopping 47 71 20
Adult care 56 56 40
Employment related activities
Travel for work 28 32 10
Own business 67 76 30
Non-farm employment 0 67 10
Weaving 47 63 30
Horticulture 50 36 10
Farming 23 25 0
Small livestock 21 38 30
Large livestock 13 25 20

*The following activities have not been shown in the childcare because they are included in the definition of multitasking
of childcare: Physical care of children, feeding, grooming, putting child to sleep and playing with the child
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Varying associations across categories of mothers
We hypothesised that if a woman’s youngest child was older, the mother would multitask
less; our results support this hypothesis. We also wanted to identify the characteristics
associated with multitasking by category of woman. In other words, we were interested
to see if variations in age, type of family, number of children, and household income
among the three categories of women were associated with multitasking or not.
Table 6 reports the interaction effects for each characteristic with the multitasking score
using ZIP regressions; we report coefficients and associated standard errors. Each row in
the table reports the level effects and interaction effects by category of woman with
the multitasking score as the outcome variable.

For women with younger children, if the age of the youngest child is five years or older,
older women are three percent less likely to multitask than younger women. Being a
member of a joint family and mother of an older child is associated with a 7.9 per cent
lower multitasking score (p<0.001) than for women in nuclear families and with a child
under six months of age. Among the same women with older children, however, more
children is associated with lower multitasking, suggesting aid from older children. The
level effect of income association suggests that a lower income among women with chil-
dren older than 5 years of age is associated with more multitasking and higher workloads
compared to women with children under six months of age from higher income
households.

Table 4. Factors associated with Multitasking score (n=3623).
Poisson ZIP model ZIP robust

β/(s.e)

Women with children between 6-12m (ref: women with children <6 m) 0.13***
(0.01)

0.13***
(0.01)

0.13***
(0.01)

Women with children above 5 years (ref: women with children <6 m) −0.49***
(0.02)

−0.25***
(0.02)

−0.25***
(0.04)

Women’s age 0.04***
(0.01)

0.01
(0.01)

0.01
(0.02)

Women’s age squared −0.00***
(0.00)

−0.00**
(0.00)

−0.00
(0.00)

Type of family (ref: nuclear) −0.06***
(0.01)

−0.06***
(0.01)

−0.06***
(0.02)

Total no. of children in the household 0.03***
(0.01)

0.03***
(0.01)

0.03***
(0.01)

Household income (‘000 Rs.) −0.01***
(0.00)

−0.01***
(0.00)

−0.01***
(0.00)

Constant 1.71***
(0.12)

2.10***
(0.13)

2.10***
(0.30)

For ZIP models only
Type NA 4.92***

(0.54)
4.92***
(0.60)

Constant NA −15.62***
(1.60)

−15.62***
(1.78)

+ p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001.

Table 5. Model specifications for Poisson and ZIP models.
Model Obs ll(null) Il(model) df AIC BIC

Poisson 3,623 −11025.53 −9669.864 8 19355.73 19405.29
ZIP 3,623 −9589.511 −9151.608 10 18323.22 18385.17
ZIP robust 3,623 −9589.511 −9151.608 10 18323.22 18385.17
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Discussion

This study addresses the importance of a key resource, time, and constructed inequalities
among women and mothers throughout their lifecycles. Specifically, it highlights the
unequal time burdens mothers of young children face compared to older counterparts.
Mothers of young children spend less time caring for their own health and wellbeing
while spending similar amounts of time in household chores compared to mothers of
older children. This unequal work burden, with limited time for self-care and rest, can
have negative impacts on the health and wellbeing of mothers of young children. As
suggested by existing literature, time poverty also reduces the time women spend in
cooking (Chaturvedi et al., 2016). As a result, nutritional outcomes, such as adequate
dietary diversity and adequate feedings both for themselves and their children, are
likely affected.

This paper fills a gap in the literature, both conceptually and methodologically, by
revealing inequitable time poverties experienced by mothers at different life stages and
their strategies for managing increased household and familial burdens through multitask-
ing. Using primary data from 3,623 women in rural India, this research contributes to the
dearth in the literature for quantifying burdens of unpaid work among mothers with chil-
dren of various ages. It further contributes methodologically by capturing multitasking for
childcare in a unique way, as opposed to only denoting primary and secondary activities
measured in previous studies. This study also reveals that mothers of infants are accom-
modating their time poverty by multitasking with childcare more than mothers of older
children do, during all major activities during the day such as household chores, self-
care and leisure, and even other employment activities.

Multitasking during other employment activities highlights the need for developing
measures and policies to support mothers of young children who want or need to be pro-
ductive members of society, spending time in income-generating activities. Previous
research suggests that support for unpaid care work allows women to pursue paid work
that is empowering and is seen as a ‘double boon’ (Zaidi et al., 2017). To have access to
self-earned money, women often leave home to pursue economic opportunities and
are also less burdened with unpaid care work.

Some studies have attempted to identify processes by which women’s time in unpaid
household work can be reduced, but find no reductions in time burden. A study in Austra-
lia attempted to determine if self-employment reduced time in household activities, while

Table 6. Associations of individual and household characteristics with multitasking score across
categories of women (n=3623).

Characteristics Level effect
Interaction effects with women with

children between 6-12m
Interaction effects with women with

children above 5 years Constant
β/(s.e)

Age −0.000736 −0.0033 −0.0310*** 2.026***
(−0.28) (−1.05) (−7.95) (28.26)

Type of family −0.0787*** −0.00486 0.0807+ 2.046***
(−3.32) (−0.17) (1.77) (122.41)

Number of
children

−0.00349 0.0153+ −0.0259+ 2.016***
(−0.45) (1.66) (−1.77) (81.83)

Income −0.013*** 0.006+ 0.012 ** 2.117***
(−4.74) (1.97) (3.07) (84.53)

p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001.
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another study in India tried to measure similar effects of microcredit schemes on women’s
time (Craig et al., 2012; Garikipati, 2012); both studies note no marked impacts from either
self-employment or microcredit schemes on women’s time burdens. Consequently,
several studies discuss women’s desires for safe and affordable alternate childcare facilities
close to their work sites, enabling them to manage both tasks (Ilahi, 2000; Manhas & Gupta,
2017; Nair et al., 2014; Narayanan, 2008; Yeleswarapu & Nallapu, 2012). Systems need to be
put in place to help women realise their full potential for earning as well as serving others.
Other studies looking at mothers’ working patterns also stress the need for policies sup-
porting formal childcare systems for women who wish to work (Sivakami, 1997).

In the Indian context specifically, this study contributes to the discourse on the contin-
ued need for a robust time use survey capturing unpaid work that is primarily carried out
by women (Hirway, 2015). Capturing a substantially large sample of over 3,000 women in
rural north India, this study reveals the disparate proportions of household responsibilities
mothers with young children are responsible for while caring for their young children. This
study also reveals the need for nuanced time use surveys that capture variations within
female populations. It also reveals the need for policies and programmes focusing on
the needs of women with infants and young children, who are often in the prime of
their economically productive lives and may have a desire for paid work and to be econ-
omically contributing members of their families (Dutta, 2016).

This study further captures the association of individual and household characteristics
on the degrees of time burdens women experience, expressed as patterns of multitasking
in a unique manner not previously studied among rural women in India. This research’s
focus on India is timely, as it has a growing population of young entrepreneurial
women yet to be engaged in the formal workforce. Factors positively associated with
less multitasking include older age, living in a joint family, and belonging to a wealthier
household. This may be explained by the fact that members of joint families share tasks
of caring for young children 6–11 months old. Women from wealthier households also
more likely receive support for housework and other chores. These associations are con-
sistent with previous literature showing that women perform less unpaid work in wealthier
as well as joint households (Chopra & Zambelli, 2017; Dubey et al., 2017; Dutta, 2016;
Malathy, 1994; Zaidi et al., 2017).

Policies and programmes are needed to address the inequalities of time poverty, an often
under-studied burden. For individual families, interventions are needed with approaches
that engage families of young mothers and their immediate social environments to raise
awareness of the time burdens young mothers face, with redistributions of work burdens
to others within the family or immediate social environment, adoption of labour-saving
technologies to reduce household work burdens, and emphasis on the importance of
equitable time distribution for better health and wellbeing of both mothers and their
young children. Basic household appliances such as gas stoves, pressure cookers, refriger-
ators, blenders, and grinders can greatly reduce household workloads, along with piped
household water access (Dutta, 2016). Local policies and programmes need to focus on
affordable and accessible childcare in the vicinity of women’s homes to support young
families. Angadwadi centres and neighborhood creches can provide childcare near
homes. Community programmes need to be responsive and acknowledge and address
gender norms in women’s expected roles for unpaid care work; engaging men in conversa-
tions to acknowledge the value of unpaid work and begin sharing those responsibilities with
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women would be an effective way to change normative practices (Zaidi et al., 2017). State
governments have a key role in both acknowledging and addressing ways to reduce the
burden of unpaid care work on women, while providing them with opportunities to seek
employment and join the formal workforce. Government actions known to enhance
women’s workforce participation include improved roads and transportation services, child-
care at worksites, and rural electrification (Desai & Joshi, 2019; Dinkelman, 2011; Dutta, 2016;
Government of India, 2014; Zaidi et al., 2017). A multi-pronged approach is needed to reduce
women’s time poverty, unpaid workloads, and childcare burdens.

This study has some limitations. Although we contribute to the literature by measuring
multitasking in a unique way, we were unable to quantify the exact amount of time
women spend multitasking during a reported primary activity, as we did not ask for an
exact amount of time in our survey. Hence, further research is needed to quantify the pro-
portions of time spent multitasking concurrent with primary activities reported.

We did not include mothers in a continuous age pattern but contrasted mothers with
infants with those with a youngest child of five or older. We cannot comment on the
experience of time poverty and multitasking among mothers with children 1–4 years of
age, as the intent of this paper is to understand the time burdens of mothers with
infants and contrast them with women at a different life stage.

Another limitation is women’s ability to recall exactly all activities from the day before.
Trained enumerators conducted the interviews in private spaces within women’s homes,
with extensive preparation in conducting such interviews.

Conclusion

Due to limited evidence on time poverty among mothers of young children, we set out to
understand inequalities in time poverty among these women and the degrees of multi-
tasking and childcare they fulfill. Our study in rural Bihar and UP shows that mothers of
infants experience more time poverty than mothers of older children. They also multitask
more in daily activities than mothers of older children.

We then identified factors associated with multitasking and noted that women in
nuclear families and those from poorer households multitask more than their counter-
parts. As families in developing countries becomemore nuclear in nature, policies and pro-
grammes are needed to address the unequal distribution of unpaid childcare and
household chores among mothers of young children so all members of society can
have the opportunity for a healthy, productive life. Furthermore, as countries like India
work to advance their SDG goals, effective policies and investments need to better quan-
tify time distribution and shift women’s time commitments so they can also participate in
the formal economy (Floro & King, 2016).
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Appendix

Annex Table 1. Categorisation of activities.

Categories of activities Activities
Self-care and leisure
Eating and drinking Eating & drinking, any other activity related to eating and drinking
Sleeping Sleeping, Resting, any other activity related to sleeping and resting
Personal care Going to the toilet, brushing teeth, Bathing, Personal grooming, Personal hygiene and

health, Other activities related to personal care
Religious activities Going to the temple/mosque/other religious centre, Praying/meditating at home, Other

religious activities
Voluntary work Volunteer work for self-help groups including facilitating/participating in self-help

group meetings, Volunteer work, Attending or participating in any community
organised work, Participation in meetings

Socialising Spending time with family members, talking to them, Entertaining and interacting
(primarily talking) with friends/guests/hosts, Participating in social events: wedding,
funeral, births and other celebrations, Other social activities and hobbies

Childcare
Physical care for children Physical care of children: washing, dressing, and feeding, putting them to sleep
Feeding Feeding
Grooming Grooming (nappy changing, bathing, oiling)
Putting to sleep Putting to sleep
Playing with the child Playing and interacting with the child (including reading and helping with school work)
Accompanying children to
places

Accompanying children to places: school, tuition, sports, dance classes, music classes
and craft lessons

Food preparation for children Food and drink preparation (including chopping vegetables, grinding spices, cleaning
staples)

Cooking for children Cooking for children
Household chores
Travel Travelling to/from market for household chores (own consumption), Travel related to

personal care and self-maintenance, Travel for recreation/meeting relatives and
friends, Travelling for other purposes

Collection of fuel, water, cow
dung etc.

Fetching water, Collecting fuel, Collection of fodder, Collection of dung, Collection of
herbs, spices, fruits and vegetables, Collection of grass, Collection through forest
mining

Cleaning Sweeping, mopping and cleaning of the house, Cow dung application on the wall,
making cow dung cakes, Laundry and clothes care, Cleaning and maintenance of the
space outside the house, Pet care, Home maintenance, Cleaning of utensils, Other
activities related to the domestic work

Food and drink preparation Food and drink preparation (including chopping vegetables, grinding spices, cleaning
staples)

Cooking for family Cooking for family
Shopping Purchasing goods, Grocery for household consumption, Shopping for minor household

items (like ration), Shopping for major household items (durable goods, television,
furniture), Getting services for personal items, Getting services for household needs
(including other family members), Visiting the bank, Getting health services for self,
Getting health services for children, Getting health services for family members, Other
activities related to shopping or getting services

(Continued )
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Continued.
Categories of activities Activities
Adult care Physical care of the sick, disabled, elderly household members, Washing, dressing,

feeding, and helping, accompanying adults to receive personal care services such as
hairdressers, therapy sessions, temples and religious places, visit friends and relatives
etc., Other activities related to caring for adults

Employment related activities
Travel for work Commuting to work, commuting from work, Travelling to market for business (trading),

Travelling from market for business (trading), Travel to and from self-help group and
other volunteer-related work, Other work related to commute

Own business Self-employed business, Buying and selling, Petty trading, Transporting goods,
Transport of passenger, Driver or conductor (auto, bus, tempo, rickshaw), Cobbler,
Dhobi, Barber, Dai/birth attendant, Tent/caterer, White washing, Electrician, Repairer,
Work related travel, Cooking, Makes incense sticks, Makes candle, Makes jute/bamboo
products, Wall painting/wall art, Cigarette making, Makes flower garlands, Beautician,
Makes paper plates/dona, Teacher/professor/tutor, Other nonfarm/non-livestock own
business work

Non-farm employment Regular labor, Casual labor, Sweeper, Works at brick making factory, Nurse, Administer
polio drops, Makes incense sticks, Makes candle, Makes jute/bamboo products, Wall
painting/wall art, Cigarette making, Makes flower garlands, Beautician, Makes paper
plates, Buying and selling, Petty trading, Transporting goods, Transport of passenger,
Driver or conductor (auto, bus, tempo, rickshaw), White washing, Electrician, Barber,
Repairer, Work related travel, Cooking, Domestic worker/maid

Weaving Weaving, Sewing/ Tailoring (own business), Sewing/Tailoring (for employer), Textile
care, Embroidery, making Saree/Painting, Block printing, Handloom, Quilt, blanket,
mattress making (own business), Quilt, blanket, mattress making (for employer),
Dying fabric/clothing, Other activities related to sewing/weaving/textile care

Horticulture Horticultural (gardens) or high value crop farming, Other activities related to high value
crop farming or horticulture

Farming Staple grain farming in own farm, staple grain farming in other’s farm, Other activities to
staple grain farming

Small livestock Milking, taking care of sick animal, collect and make fodder, and feed animals,
grooming, selling of products obtained from livestock/animals, other activities related
to small livestock raising (sheep, goats, pigs)

Large livestock Milking, taking care of sick animal, collect and make fodder, and feed animals,
grooming, selling of products obtained from livestock/animals, other activities related
to large livestock raising
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