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Abstract
Objective: To examine associations between hours worked and diet quality,
frequency of eating out and consuming takeaways.
Design:Data were taken from the National Diet and Nutrition Survey (2008–2014).
Associations between hoursworked in paid employment and diet quality, assessed
using the Diet Quality Index (DQI) and selected foods and nutrients, were tested
using linear regression models. Associations between hours worked and fre-
quency of eating out and consuming takeaways were tested using ordinal logistic
regression models. All models were adjusted for sex, age, equivalised household
income, household composition and household food role.
Setting: UK.
Participants: Adults (n 2154) aged 19–64 years in employment.
Results: Mean (95 % CI) hours worked per week was 36·1 (35·6, 36·6) and mean
DQI score was 41·9 (41·2, 42·5) %. Hours worked was not associated with DQI
score, frequency of eating out or consuming takeaways. Hours worked was
positively associated with consuming red meat, processed meat and alcohol
intake. Adults working more hours had lower intake of fibre but higher total fat
and saturated fat intakes if they lived in households with children.
Conclusions:Working hours may not be the main factor driving poor-quality diets
among this sample of UK adults in employment. Focusing on consumption of
foods prepared outside the household may not be the most efficient way to
improve diet quality as effort is needed at all levels. Although it is unclear what
is driving the differences in nutrient intakes according to household composition,
they are important to consider when developing interventions to improve healthy
eating.
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Healthy diets are essential in the prevention of diet-related
chronic diseases(1–3), which makes it important to identify
drivers of unhealthy food choices. A key factor underpin-
ning food choice is time(4,5) and issues pertaining to a lack
of time, time constraints and perceived time pressure
appear particularly pertinent among adults in employ-
ment(6–8). A lack of time is commonly reported as a barrier
to food preparation(9,10) that may result in greater use of
convenience food practices, as several studies have linked
time-related issues to increased likelihood of eating out at
restaurants, purchasing fast-food and takeaway meals, and
consuming processed ready-meals(10–13). This could have
negative implications for overall diet quality and health
as increased consumption of meals prepared away from

home has been associated with diets with higher intakes
of energy, fat andNa, and lower intakes of fruits, vegetables
and micronutrients including vitamin C, Ca and Fe, as well
as higher BMI, weight gain and insulin resistance(14–20).
Furthermore, greater reliance on convenience processed
foods may inversely correlate with the likeliness to prepare
food at home, which has typically been linked to better
dietary outcomes. This was found in a US studywhere com-
paredwith participants spending over 2 h/d on food prepa-
ration, those who spent less than 1 h had greater
expenditure on foods prepared away from home and
increased frequency of fast-food consumption(21). That
study also found positive correlations between time spent
on home-food preparation and frequency of consuming
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healthier food items such as fruits, vegetables and
salads(21). Several other cross-sectional US studies report
similar findings, with greater frequency of home cooking
being associated with increased tendency to meet recom-
mendations for fruits, vegetables, whole grains, fat and
Ca(9), and with lower energy, fat and sugar intakes(22) as
well as a lower risk of obesity(23).

However, home-made meals are not necessarily always
healthier in terms of nutritional content. For example, a
cross-sectional UK study found main meals created using
recipes from books published by celebrity chefs to contain
significantly more energy, protein, fat and saturated fat and
significantly less fibre per portion than the readymeals sold
by three major UK supermarkets(24). The nutritional quality
of home-made meals may also be dependent on other
factors such as higher socio-economic status and more
positive attitudes towards healthy eating, which have both
been linked to healthier food choices and better diet
quality(25–28). Furthermore, the healthiness of meals relative
to the amount of time spent on preparation may depend on
the meal occasion. One study found that spending more
than 5 min on preparation was associated with higher fat
and saturated fat intakes compared with spending less than
5 min for breakfast and lunch meals but not for dinner(29).
Spending less than 5 min on preparation was also associ-
atedwith higher intakes of Fe, whole grains and dairy foods
at breakfast but lower intake of Fe at lunch(29). This could
suggest that the study participants were consuming quick
meals such as milk and cereals fortified with nutrients such
as Fe for breakfast; thus highlighting that not all conven-
ience or quick meals are equal in terms of nutritional con-
tent. However, that study was limited in that it only
included women aged 40–60 years and did not adjust for
socio-economic factors(29). This may be important as a sys-
tematic review examining links between food costs and
socio-economic inequalities in diet and health concluded
that healthy and culturally acceptable diets were more
expensive and less affordable for low-income groups(30).
That paper placed emphasis on the importance of social
and cultural norms because while some healthy food items
such as organ meats, lentils and beans are relatively cheap,
some people may find them unappealing or lack the nec-
essary skills to prepare such foods(30). Thus, to summarise,
simply spending time preparing meals at home may not
always result in a healthier diet as other factors related to
socio-economic status, individual attitudes and home-food
management skills are likely to influence diet quality.

Nevertheless, time availability could be a key driver of
food choices, such as preparing home-cooked food, and
time-related issues, such as time constraints or perceived
time pressure, may act as barriers to healthy eating.
A potential source of time-related issues for adults in
employment is long work hours. However, studies on
the relationship between work hours and diet quality have
not consistently found one. In several studies it was the
most commonly reported cause of perceived time pressure

against eating a healthy diet among Australian women(12), a
contributing factor to time scarcity among low-waged
mothers in the USA(6) and a key time-related barrier to
healthy eating among young American adults(8). Another
study found that mothers in full-time employment reported
less time spent preparing meals and fewer family meals, as
well as lower fruit and vegetable intake than both mothers
in part-time work and mothers not in employment, after
adjusting for sociodemographic factors including income
and education(31). Similarly, cluster analysis identified single
parents and those working long hours and overtime to be
more likely to report consuming foods prepared away from
home (e.g. restaurant meals, takeaways and ready-made
foods), as well as engage in other food strategies including
‘grabbing’ quick foods, missing meals and overcompensat-
ing for missed meals by eating more at the next meal(32).
Thismay have had a negative impact on diet quality as these
parents had lower Healthy Eating Index scores, indicating
poorer compliance with US dietary guidelines, compared
with thosewho reported greater frequency of home-cooked
family meals(32). However, this cluster characterised by
greater cooking frequency tended to include more married
fathers with spouses who were not in employment or
working part-time(32). This highlights the importance of con-
sidering household composition as those working greater
hours may be able to consume healthier home-cooked
meals if another household member has greater responsibil-
ity for food. However, not all studies have found an associ-
ation between hours worked and dietary outcomes and
behaviour. Escoto et al. found no significant association
between work hours and fast-food intake among young
US adults(8). Analysis of the Australian Health Survey
(2011–2013) found fibre, vitamin C, Ca and Mg intakes to
be lower amongmothers not in employment comparedwith
those in employment(33). The reason for the association
remains poorly understood and requires investigation.

In 2018, 75·6 % of 16–64-year-olds in the UK were
reported to be in full or part-time paid employment(34). As
the routines of many adults are likely to revolve around
employment, more time spent at work may compromise
the ability to achieve a healthy diet. The aim of the present
study was to investigate whether number of hours worked
in paid employment was associated with diet quality,
frequency of eating out and consuming takeaways among
UK adults.

Methods

Data from the UK National Diet and Nutrition Survey
(NDNS) 2008–2014 were used for the present study(35,36).
The NDNS is a cross-sectional survey covering a nationally
representative sample of the UK population aged 1·5 years
or over living in private households. Data about dietary
intakes were collected using four-day food diaries.
Sociodemographic and information about eating habits
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were collected during face-to-face computer-assisted
personal interviews.

Sample
A total of 9374 people participated in the NDNS
programme from 2008 to 2014. A minimum age limit of
19 years and an upper age limit of 64 years were applied
in the present study. Only adults in full or part-time employ-
ment and not in education were included in the analyses.
Participants aged under 19 years made up 49·5 % of the
total sample and those over age of 64 years made up only
3·2 % of people in employment. Those over the upper age
limit were excluded to account for the retirement age in the
UK being 65 years at the time of the survey. Adults who
reported working less than 1 h/week were also excluded.
This gave a sample of 2154 adults included in the study.
Cases that contained missing data (n 256) for any of the
variables were excluded from the analyses.

Variables
Data for hours worked were based on self-reported
number of hours worked during a normal week in a regular
job (i.e. not occasional jobs). The original NDNS variable
for hours worked was capped at 97 h and participants
who worked over this maximum limit were reported as
‘97 h or more’. For the current analysis, the maximum
threshold for hours worked was reduced from 97 to 70 h
because only 0·5 % of the sample worked over 70 h.

Sociodemographic factors of interest include sex, age,
equivalised household income, household composition
and household food role. Equivalised household income,
which considers household size and composition, was

used to represent socio-economic status and treated on a
continuous scale. Household composition was split into
three categories which included single-person households,
multi-person households without children and households
with children. Household food role was dichotomised into
being and not being the main food provider, which was
defined in the NDNS as the person in the household with
main responsibility for food shopping and preparation.

ADietQuality Index (DQI), adapted fromone previously
designed by Armstrong et al.(37), was calculated based on
UK dietary recommendations for five food groups and four
nutrients (see Table 1). Following the system used by
Armstrong et al.(37), scores assigned to each DQI
component were determined by the extent towhich the cor-
responding dietary target was met. Scores for fruit and veg-
etables, oily and white fish, and NSP were on a sliding scale
from aminimum of 0 to amaximum of 10. The score for fruit
and vegetables was derived by dividing the number of por-
tions per day reported by the recommended 5 portions and
multiplying by 10. For NSP, reported intake was divided by
the recommended 23 g and multiplied by 10. These scores
were capped at a maximum of 10. The score for oily and
white fish was based on the recommendation of at least
one of the two portions of fish consumed weekly being oily
(140 g). First, the weight of oily and white fish consumed
was divided by 140 g and then multiplied by 10 and 5,
respectively. The sum of oily and white fish scores was also
capped at a maximumof 10. The remaining six DQI compo-
nents (non-milk extrinsic sugars, total fat, saturated fat, red
meat, processed meat and alcohol) were assigned a binary
score of 0 for targets that were notmet, and 5 or 10 for targets
that were met. The sum of all scores was converted into a
percentage of the maximum score of 75. A higher DQI

Table 1 Scoring criteria for each food and nutrient component of the Diet Quality Index

Food/nutrient Target Score Rationale

Fruit and vegetables 5 portions/d Sliding score from 0 (0 portion)
to a maximum of 10
(≥5 portions)

Public Health England: Eatwell Guide(64)

Oily and white fish 2 (140 g) portions
(one portion should
be oily fish)

Sliding score from 0 (0 g) to a
maximum of 10 (≥280 g)

Scientific Advisory Committee on Nutrition:
Advice on Fish Consumption: Benefits and
Risks(65)

Red meat ≤70 g/d >70 g= 0
≤70 g= 5

Public Health England: Eatwell Guide(64)

Processed meat 0 g/d >0 g= 0
0 g= 5

Public Health England: Eatwell Guide(64)

NSP 23 g/d Sliding score from 0 (0 g) to a
maximum of 10 (≥23 g)

Scientific Advisory Committee on Nutrition:
Carbohydrates and Health(66)

Non-milk extrinsic sugars ≤5% of food energy >5%= 0
≤5%= 10

Scientific Advisory Committee on Nutrition:
Carbohydrates and Health(66)

Total fat ≤35% of food energy >35%= 0
≤35%= 10

Committee on Medical Aspects of Food
Policy: Dietary Reference Values for Food
Energy and Nutrients for the United
Kingdom(67)

Saturated fat ≤11% of food energy >11%= 0
≤11%= 10

Committee on Medical Aspects of Food
Policy: Dietary Reference Values for Food
Energy and Nutrients for the United
Kingdom(67)

Alcohol ≤5% of total energy >5%= 0
≤5%= 5

Adapted from the Scottish Dietary Targets(37)
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percentage score reflects a diet that is closer to meeting
dietary targets and therefore better diet quality. The individ-
ual foods and nutrients making up the DQI were then
assessed separately.

The original NDNS variable for frequency of eating out
was based on a multiple-choice question which asked par-
ticipants for their estimated frequency of meals eaten in a
restaurant or café. The original NDNS variable for fre-
quency of consuming takeaways was based on a multi-
ple-choice question which asked participants for their
estimated frequency of meals purchased away from home
but eaten in their homes including pizza, fish and chips,
Indian and Chinese food, burgers and kebabs. In both
cases, meals were considered to be something more than
a beverage or a bag of chips. The multiple-choice
responses included: ‘5 or more times per week’, ‘3–4 times
per week, ‘1–2 times per week’, ‘1–2 times per month’ and
‘rarely or never’. For the current analysis, original variables
for both frequency of eating out and consuming takeaways
were collapsed to ‘at least once per week’, ‘at least once per
month’ and ‘rarely or never’ due to the lower frequency
rates in the weekly sub-categories.

Statistical analysis
Preliminary bivariate analysis was conducted to test associa-
tions between hours worked and sociodemographic factors,
DQI, selected foods and nutrients, frequency of eating out
and consuming takeawaysusing independent-samples t tests,
Pearson correlation and one-way ANOVA with Scheffé post
hoc tests. For the main analysis, separate linear regression
models were used to assess associations of hours worked
with DQI score and selected foods and nutrients (Table 1).
Separate ordinal logistic regression models were used to
assess associations of hours worked with frequency of eating
out and consuming takeaways. All models were adjusted for
sex, age, equivalised household income, household compo-
sition and household food role. The reference category for
sex was female, for household composition was households
with children, for household food rolewas not being themain
food provider. Models for fruit and vegetables, oily andwhite
fish, red meat (including beef, lamb, pork and offal), proc-
essedmeat (including processed redmeat, sausages and bur-
gers) and NSP were adjusted for food energy intake.
Interaction terms between hours worked and each socio-
demographic factor were then added to the models. Lastly,
a quadratic termwas added to all models to test for non-linear
relationships. Values were considered statistically significant
if P< 0·05. All analyses were conducted using the statistical
software package IBM SPSS Statistics version 24.

Results

Sample characteristics
The median age of the sample was 42 years with an inter-
quartile range of 33–50 years. The sample included a

slightly higher proportion of women (54·7 %) than men
and more main food providers (72·5 %) than non-main
food providers. Within the sample, 46·0 % lived in house-
holds with children, 36·1 % lived in multi-person house-
holds without children and 17·9 % lived alone. In terms
of education, 31·1 % had attained a degree or higher,
34·4 % had completed further education (below degree),
21·6 % had GCSE (General Certificate of Secondary
Education) or equivalent and 9·8 % had no qualifications.
The median annual equivalised household income was
£32 357 ranging from £1087 to £184 425, with an inter-
quartile range of £20 491–£47 500.

The mean number of hours worked per week was 36·1
(95% CI 35·6, 36·6). The unadjusted analysis showed
that hours worked was associated with being male
(t(2152)= 20·837,P< 0·001), not being themain foodprovider
(t(1253)=−13·871, P< 0·001) and higher equivalised house-
hold income (r= 0·278, P< 0·001). Hours worked was asso-
ciated household composition (F(2,2151)= 27·153, P< 0·001)
with adults living with children working significantly fewer
hours on average (34·1 (SD 12·6) h) than single-person
households (38·6 (SD 10·7) h, P< 0·001) and multi-person
households without children (37·3 (SD 10·8) h, P< 0·001).
No significant difference in hours worked was seen between
single-person households and multi-person households
without children (P= 0·203). Hours worked was not signifi-
cantly associated with age (r=−0·012, P= 0·563).

Mean intakes of fruit and vegetables, NSP and oily and
white fish were below recommendations set for the UK,
and the mean intakes of processed meat, saturated
fat and non-milk extrinsic sugars were over the maximum
recommendations (Table 2). Mean intakes of red meat, total
fat and alcohol were below the maximum recommended
upper limit. The mean DQI score of the sample was 41·9
(95% CI 41·2, 42·5) % ranging from 5·9 to 89·7 %.

Association between hours worked and diet
quality
Before adjusting for sociodemographic factors, hoursworked
was negatively associatedwith DQI and positively associated

Table 2 MeanDiet Quality Index (DQI) score and reported intakes of
selected foods and nutrients among adults (n 2154) aged
19–64 years in employment, UK National Diet and Nutrition
Survey (2008–2014)

Diet quality measure Mean 95% CI

DQI score (%) 41·9 41·2, 42·5
Fruit and vegetables (portions/d) 4·1 4·0, 4·2
Oily and white fish (g/d) 21·1 19·7, 22·4
Red meat (g/d) 34·0 32·4, 35·5
Processed meat (g/d) 36·3 34·7, 37·9
NSP (g/d) 13·9 13·7, 14·1
Total fat (% of food energy) 34·7 34·4, 35·0
Saturated fat (% of food energy) 12·7 12·6, 12·9
Non-milk extrinsic sugars
(% of food energy)

11·8 11·5, 12·0

Alcohol (% of total energy) 4·9 4·6, 5·2
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with NSP, non-milk extrinsic sugars, oily and white fish, red
meat, processed meat and alcohol intakes (Table 3). After
adjustment, only the positive associations between hours
worked and red meat, processed meat and alcohol intakes
remained significant at the 95% level (Table 3).

As shown in Table 4, significant interactions between
hoursworked and household compositionwere found show-
ing that among adults working more hours, those living with
children had lower NSP intake but higher total fat and satu-
rated fat intakes than those from multi-person households
without children. No significant differences were found
between households with children and single-person house-
holds. Further interactions between hours worked and age
showed that among those working more hours, older adults
had lower intake of fruit and vegetables and higher intake
of red meat than younger adults. A quadratic termwas added
to all models and found to be insignificant, implying that
there were no indications of non-linear relationships.

Association between hours worked and frequency
of eating out
Before adjusting for sociodemographic factors, there were
significant differences in hours worked by frequency of

eating out (F(2,2151)= 11·483, P < 0·001), where adults
who ate out at least once per week worked more hours
(38·0 (SD 12·3) h) than those who ate out at least once
per month (35·6 (SD 11·4) h, P= 0·001) and those who
rarely or never ate out (34·8 (SD 11·5) h, P< 0·001). After
adjusting for sociodemographic factors, hours worked
was not significantly associated with frequency of
eating out (estimate=−0·003 (95 % CI −0·011, –0·005),
P = 0·418). A significant interaction between hours worked
and sex shows that withmore hours worked, menwere less
likely to eat out weekly or monthly than rarely or never
compared with women (estimate=−0·021 (95 % CI
−0·041, –0·001), P= 0·039).

Association between hours worked and frequency
of consuming takeaways
No significant association was found between hours
worked and frequency of consuming takeaways before
(F(2,2150)= 0·300, P= 0·741) and after (estimate= –0·001
(95% CI −0·007, –0·008), P= 0·881) adjusting for socio-
demographic factors. A significant interaction between hours
worked and household composition shows that with more
hours worked, those living in multi-person households with-
out children were more likely to have takeaways weekly or

Table 3 Unadjusted and adjusted associations between hours worked, Diet Quality Index (DQI) score and selected foods and nutrients
among adults (n 2154) aged 19–64 years in employment, UK National Diet and Nutrition Survey (2008–2014)

Diet quality measure

Unadjusted analysis Adjusted analysis*

Coefficient P Coefficient 95% CI P

DQI score (%) −0·053 0·013 −0·049 −0·115, 0·016 0·138
Fruit and vegetables (g/d) 0·037 0·085 0·029 −0·645, 0·703 0·933
Oily and white fish (g/d) 0·045 0·036 −0·003 −0·135, 0·129 0·967
Red meat (g/d) 0·121 <0·001 0·168 0·022, 0·315 0·024
Processed meat (g/d) 0·130 <0·001 0·143 −3·646 × 10−5, 0·286 0·050
NSP (g/d) 0·091 <0·001 −0·012 −0·029, 0·004 0·131
Total fat (% of food energy) 0·035 0·108 6·878× 10−5 −0·026, 0·026 0·996
Saturated fat (% of food energy) 0·015 0·475 −0·001 −0·014, 0·013 0·902
Non-milk extrinsic sugars (% of food energy) 0·052 0·016 0·014 −0·011, 0·039 0·277
Alcohol (% of total energy) 0·137 <0·001 0·055 0·028, 0·082 <0·001

*All models adjusted for age, sex, equivalised household income, household composition and household food role.

Table 4 Significant interaction terms derived from linear regression analysis between hours worked and sociodemographic factors in
association with selected foods and nutrients among adults (n 2154) aged 19–64 years in employment, UK National Diet and Nutrition
Survey (2008–2014)

Dependent variable Interaction term* Coefficient 95% CI P

NSP (g/d) Hours worked × household composition 0·014
Hours worked×multi-person household without children 0·041 0·006, 0·075 0·021
Hours worked× single household −0·018 −0·067, 0·030 0·460

Total fat (% of food energy) Hours worked × household composition 0·044
Hours worked×multi-person household without children −0·071 −0·126, 0·015 0·013
Hours worked× single household −0·036 −0·113, 0·042 0·364

Saturated fat (% of food energy) Hours worked × household composition 0·005
Hours worked×multi-person household without children −0·047 −0·076, −0·018 0·002
Hours worked× single household −0·009 −0·049, 0·032 0·680

Fruit and vegetables (g/d) Hours worked × age −0·063 −0·119, −0·006 0·031
Red meat (g/d) Hours worked × age 0·017 0·005, 0·029 0·007

*Reference category for sex was female, and for household composition was households with children.
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monthly than rarely or never comparedwith householdswith
children (estimate=−0·018 (95%CI0·001, 0·035),P= 0·038).

Discussion

In summary, the present study found no association
between hours worked and DQI score after adjusting for
sociodemographic factors, which suggests that working
more hours did not significantly impact overall diet
quality. However, significant interactions were found with
differences in nutrient intake between subgroupswithin this
population, with themost notable being among thosework-
ing longer hours from different household compositions.

While hours worked was not linked to overall diet qual-
ity, further analysis of selected foods and nutrients showed
that adults working longer hours had a higher proportion of
total energy intake from alcohol than those working fewer
hours. A systematic review and meta-analysis also found
this positive correlation and concluded that individuals
working over 48 h/week were more likely to have high
levels of alcohol intake that were potentially detrimental
to health(38). The health implications of alcohol are
complex, with longitudinal data demonstrating a U-shaped
relationship where non-drinkers and heavy drinkers have
higher mortality rates than moderate drinkers(39–43).
Although the average population intake in the present
study met recommendations, adults working longer hours
were found to exceed the maximum limit set which could
put them at greater risk of negative health outcomes.

In addition, adults working greater hours were found to
have higher intakes of both red and processed meat than
those working fewer hours, even after adjusting for factors
that have been shown to influence consumption including
sex(44–46) and income(47,48). This relationshipmay be depen-
dent on age, which showed a significant interaction with
hours worked, suggesting the positive association between
hours worked and red meat intake was stronger in older
adults than younger adults. Understanding drivers of red
and processed meat intakes and how these might be
related to working longer hours is important due to the
negative implications of increased consumption for both
health(49,50) and environmental sustainability(51).

Hours worked did not show associations with the major-
ity of the selected foods and nutrients included in the current
analysis. In particular, hours worked was not linked to other
foods including fruit and vegetables and oily and white fish.
This is consistent with a cross-sectional Australian study that
also found no link between working hours and intake of a
wider range of dietary components, including vitamins and
minerals, among women in employment(33). One possible
explanation is that the number of hours worked may not
necessarily correspond to the amount of free time available
or perceived time pressure, or desire to eat a healthy diet.
Hours worked is not the possible driver of food choices that
people make. Preferences for different types of foods, taste,

and other social and economic issues are other important
determinants.

The difference between time constraint and perceived
time pressure is important. AUS study of young adults found
no significant association between number of hours worked
and perceived time constraints(52). This potentially high-
lights the limitations in exploring the direct link between
time availability and diet quality as the perception of time
available to carry out tasks is likely to differ between individ-
uals. Perceived time pressure may also only become prob-
lematic after a certain threshold such as exceeding the
standard full-time hours. For example, working over 40 h/
week was significantly associated with time-related barriers
to healthy eating and dietary intake among young adults(8).
These time-related barriers include beliefs that healthy eat-
ing took toomuch time and being too rushed in themorning
to eat a healthy breakfast among men, and not having time
to think about healthy eating and eating on the run among
women. This could have adverse effects on dietary intake as
women working over 40 h/week were less likely to report
consuming five portions of fruit and vegetables daily than
women working fewer hours(8). Although the present study
found no significant association between hours worked and
diet quality within the overall sample, there were significant
differences between subgroups. This may reflect varying
levels of perceived time pressure by participants that could
be a better predictor of dietary behaviour and outcome.

Past studies have identified quickness, being too busy to
cook(53), the need to reduce time and effort for meals, and
tomanage stress and fatigue(11) as common reasons for pur-
chasing convenience foods such as fast foods and take-
aways. However, the present study found no significant
association between hours worked and frequency of eating
out or consuming takeaways, which suggests that adults
working longer hours did not eat out or have takeaways
more frequently than adults working fewer hours.
Similarly, Escoto et al. found no significant association
between work hours and consumption of fast foods(8).
Thus, although time and speed are important motivators
for consuming food prepared away from home, this may
not directly correlate with time availability or constraints
stemming from hours worked. Instead, perceived time
pressure may be a better predictor as a study found that
adults who reported medium to high levels of perceived
time pressure were more likely to consume fast foods
and ultra-processed foods including readymeals compared
with those reporting low time pressure(13). Lavelle et al. also
found participants attributed their use of convenience
foods in cooking to feelings of lacking time during thework
week, while citing employment to be a big cause of time
pressure(54). Participants also reported not having energy
and motivation to cook at home, which necessitated the
consumption of takeaways meals. This further highlights
the potential role of perceived time availability and
pressure in dietary behaviour and outcome that may be
influenced by the number of hours worked. A reason for
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not seeing an association in the current studymay be due to
the category being collapsed into ‘at least once a week or
more’ (owing to the small number of people consuming
takeaways more than once weekly in this category). It
was therefore not possible to differentiate between people
who may consume takeaways at the end of a week as a
‘treat’ from those who may consume them to save time
due to regularly working longer hours.

Living with children may be a particularly pertinent
factor influencing the perception of time pressure. The
present study showed greater working hours combined
with living with children to be associated with lower fibre,
but higher total fat and saturated fat, intakes comparedwith
multi-person households without children. Parents and
carers have been the large focus of past qualitative studies
exploring the relationship between employment, time and
food choice(6,11,55,56). In addition to working hours and job
conditions, responsibility for children and other family
members have been cited as key sources of time pres-
sure(11,12,54). The combined demands from both work
and home may further exacerbate the ability to maintain
a healthy diet as a recent study of parents reported lacking
time and energy to make healthy food choices, enjoy food
and cook for their families(11). Another US study found
experiences of time scarcity were widespread among
low-waged mothers in employment, with many feeling
unable to provide family meals that matched their ideals
for healthy eating due to being too tired or not having
enough time to cook after work(6). In these cases, mothers
would opt for ready-made foods or purchase something
quick on their way home fromwork(6), which could be less
healthy than preparing their own meals at home. Contrary
to this, the present study did not find any significant inter-
actions to suggest adults whoworkedmore hours and lived
with children ate out or had takeaways any more fre-
quently. Thus, the poorer nutrient intakes identified in this
subgroup may be the result of other food strategies used,
which may not be in response to time constraints(6,7,10). It
is, however, important to note that the present study pro-
vides information only on whether participants lived with
children rather than if they were responsible for childcare.

Lastly, itmay be important to consider household compo-
sition as the present study found that with more hours
worked, adults living in multi-person households without
childrenweremore likely to have takeaways frequently than
those living with children. Interestingly, with more hours
worked, adults living in multi-person households without
children also had higher-quality diets compared with those
living with children. This suggests that the diets of those liv-
ing with others but without childrenwere still better than the
diets of those living with children despite consuming
takeaways more frequently. Meanwhile, no significant
differences were seen between adults living with children
and those living alone.Devine et al.highlighted the potential
benefits of living with others as participants reported receiv-
ing encouragement from other household members to eat

healthier foods such as fruits and vegetables, as well as hav-
ing a greater variety of meals on a more regular basis since
moving in with others(57). The social aspect of eating was a
key theme identified in another study which found that
women were more likely to prepare special or luxurious
meals involving meat and fish when eating with others(58).
By contrast, these women were found to simplify their food
preparation when eating alone by having fewer cooked
meals and opting for cold foods such as sandwiches(58).
Lone-eating habits could have a negative impact on overall
diet quality as other studies have foundpoorer overall adher-
ence to dietary recommendations for foods and nutrients
including fruit and vegetables, fish, meat, fat, saturated fat,
Na, vitamins and minerals(59–63). Differences in dietary
behaviour and quality by household composition could
therefore be further exacerbated by increasing number of
hours worked where free time becomes scarce.

Strengths and limitations
A strength of the present study is the large sample size that
is representative of the UK population. This DQI scoring
system provides an overview of how closely an overall diet
conforms to the UK dietary recommendations, but is
limited to measuring diet quality based on a small range
of foods and nutrients. The DQI is also limited by the
dietary data that were collected using self-reported food
diaries over four days within a week. As fish recommenda-
tions are set as weekly targets, this may not have been
captured over only four days. Lastly, the NDNS does not
collect information regarding household dynamics and
roles which could be useful as the link between hours
worked and food choice may differ, for example, by
whether the participant may have other time commitments
such as being a care provider. Time constraints due to
hours worked may not be the main driver or barrier to
eating a healthy diet. There are other factors such as food
preferences, likes, dislikes of foods and economic
constraints which will influence the food choices people
make and these will vary between people. These are
important considerations to be included in future studies.

Conclusion

The present study found no associations between hours
worked and DQI, frequency of eating out or consuming
takeaways among a sample of adults in employment in
the UK. Although working hours did not appear to be a
direct factor driving poor dietary intake, certain compo-
nents positively correlated with hours worked (i.e. red
meat, processed meat and alcohol) may require attention
since these foods have been associated with increased risk
to health. Focusing on food prepared outside the house-
hold among people who work longer hours may not be
the most efficient way to improve diet quality due to a lack
of association found in the present study. This suggests that
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efforts to improve dietary intakes need to be at all levels,
both with food prepared and consumed in the home and
outside the home. This applies to the whole population,
not just those working long hours. However, household
composition, particularly living with children, may be
important as adults working longer hours had poorer
nutrient intakes if they lived with children. This could
reflect additional time constraints or feelings of time
pressure around childcare. Further investigation is needed
to understand whether the relationship between time
constraints, food practices and diet quality among adults
in employment is influenced by household composition,
or whether other factors driving food choice are more
important.
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