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Abstract
Objective: To examine national patterns in cooking frequency and diet quality
among adults in the USA, overall and by weight-loss intention.
Design: Analysis of cross-sectional 24 h dietary recall and interview data. Diet
quality measures included total kilojoules per day, grams of fat, sugar and
carbohydrates per day, fast-food meals per week, and frozen/pizza and ready-to-
eat meals consumed in the past 30 d. Multivariable regression analysis was used to
test associations between frequency of cooking dinner per week (low (0–1),
medium (2–5) and high (6–7)), dietary outcomes and weight-loss intention.
Setting: The 2007–2010 National Health and Nutrition Examination Survey.
Subjects: Adults aged 20 years and over (n 9569).
Results: In 2007–2010, 8 % of adults lived in households in which someone cooked
dinner 0–1 times/week and consumed, on an average day, 9627 total kilojoules,
86 g fat and 135 g sugar. Overall, compared with low cookers (0–1 times/week), a
high frequency of cooking dinner (6–7 times/week) was associated with lower
consumption of daily kilojoules (9054 v. 9627 kJ, P= 0·002), fat (81 v. 86 g,
P= 0·016) and sugar (119 v. 135 g, P< 0·001). Individuals trying to lose weight
consumed fewer kilojoules than those not trying to lose weight, regardless of
household cooking frequency (2111 v. 2281 kJ/d, P< 0·006).
Conclusions: Cooking dinner frequently at home is associated with consumption
of a healthier diet whether or not one is trying to lose weight. Strategies are
needed to encourage more cooking among the general population and help
infrequent cookers better navigate the food environment outside the home.
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Adults

Americans are cooking less and relying more on food
prepared away from home, which is typically more energy
dense and of lower nutritional value(1–6). Both the decline
in cooking and the increase in prepared food consumption
are associated with the rise in obesity, which affects
approximately one-third of adults(4,6,7). Americans spend
less time cooking now than in the past(8–10) and this, in
combination with greater reliance on prepared con-
venience foods, fast foods and other foods prepared away
from home, is associated with poorer diet quality(9–11).

A variety of explanations have been identified to explain
declines in cooking, including lack of access to healthy
foods, time and price constraints and lack of knoweldge or
confidence in cooking skills(12,13). Female participation in
the workforce outside the home is often cited as a primary
determinant of declining cooking frequency as women (and
mothers in particular) spend less time cooking than in the
past(8,10,14,15). A recent study of demographic patterns in
home cooking frequency found that cooking was associated

with socio-economic status; adults with low socio-economic
status were more likely to cook frequently or not at all(16).
To date, little research has focused on the complex
relationship between cooking frequency and diet quality –

an important area of inquiry given evidence suggesting
that meals at home increasingly include prepared or semi-
prepared items(17–19).

Also missing from the literature is research examining
whether cooking is associated with weight-loss intention.
Several studies have compared the effectiveness of different
diets, differences in weight-loss strategies by demographic
groups and dieting strategies among individuals trying to
lose weight(20–22). In general, this literature has shown that
individuals trying to lose weight rely mostly on eating more
healthily, reducing energy intake or increasing physical
activity. The extent to which cooking is used to achieve
these goals is unknown. In the present paper, we attempt to
partially fill this gap by exploring the relationship between
diet quality and cooking frequency by weight-loss intention.
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It is possible that cooking frequency could be positively
or negatively related to weight loss. On the positive side,
cooking can provide a high level of control over the
ingredients and techniques used in food preparation. On
the negative side, not all cooking is healthy and cooking as
a weight-loss activity depends on an individual’s ability to
use healthy ingredients and techniques (e.g. grilling or
steaming v. deep frying or sautéing). Understanding the
relationship between cooking frequency and weight-loss
intention is particularly timely given that meal preparation
at home is increasingly being promoted as an obesity
reduction measure(9,23).

The primary purpose of the study was to examine the
association between cooking frequency and diet quality.
The secondary aim was to examine patterns in cooking
frequency and diet quality by weight-loss intention –which,
to our knowledge, has not been previously examined in the
literature. We hypothesized that individuals who live in
households where dinner is cooked more frequently would
consume a healthier diet and that individuals trying to lose
weight would cook more frequently than individuals not
trying to lose weight.

Methods

Data and design
Data were obtained from the consumer behaviour module
of the National Health and Nutrition Examination Survey
(NHANES), which was added in 2007. The NHANES is
a cross-sectional, nationally representative, population-
based survey designed to collect information on the health
status, nutritional intake and health-related behaviours of
the US population. Participants are selected based on a
multistage, clustered, probability sampling strategy(24).
Because the NHANES is not solely focused on food and
diet, respondents are not necessarily the primary food
provider for the household, but during the interview they
answer questions about both individual and household
behaviours and characteristics.

The present analysis combined data from two waves of
data collection (2007–2010) to look at overall patterns
during that time period. The 2009–2010 wave of
data collection was the most recent data available at the
time of analysis. A complete description of data-collection
procedures and analytic guidelines are available else-
where (www.cdc.gov/nchs/nhanes.htm). Analysis was
restricted to data from 2007–2010 based on the availability
of key variables of interest.

Study sample
The study sample included adults aged 20 years and older
with complete and reliable 24 h dietary recalls (as deter-
mined by the NHANES staff). Survey respondents were
excluded if they were pregnant or had diabetes at the time

of data collection (n 1491). The final analytic sample
included 9569 adults.

Measures

Cooking frequency status
Cooking frequency was assessed by the survey question,
‘During the past seven days, how many times did you or
someone else in your family cook food for dinner or
supper at home?’ Nine individuals who responded with
a frequency greater than 7 and 112 missing values were
excluded from analysis. Cooking frequency was categor-
ized into three groups based on cut-off points in the data
and the definition in existing literature(16): low (0–1 times/
week, n 802), medium (2–5 times/week, n 3704) and high
(6–7 times/week, n 5063). The mean value for cooking
frequency measure was 5·1, the median was 6·0, and less
than 5 % (n 520) of respondents did not cook dinner at all.
As a quality check, we conducted a series of sensitivity
analyses using different iterations of the cooking fre-
quency measure to confirm robustness of this definition.
These are described in more detail below.

Energy intake and diet quality
The dietary recall was conducted during an in-person
interview with a trained NHANES health interview profes-
sional in a mobile examination centre. During the inter-
view, survey respondents reported detailed descriptions
of the type and quantity of all foods and beverages con-
sumed in the 24 h period prior to the interview, as well as
the consumption occasion and location (at home or away
from home). NHANES does not collect data regarding
whether or not the food was cooked at home or not.
Following the interview, NHANES staff used the US
Department of Agriculture’s Food and Nutrient Database
to systematically code the energy and nutrient contents of
all foods and beverages consumed.

Diet quality was measured by total kilojoules (from all
food and beverages including alcohol) consumed daily,
as well as diet composition (grams of protein, fibre, car-
bohydrates, fat and sugar daily). Total kilojoules as well as
the diet composition measures were examined overall as
well as by place of consumption (at home and away from
home). To get a more complete picture of diet quality, we
additionally assessed four characteristics of eating beha-
viours: (i) number of meals eaten that were not prepared
at home; (ii) frequency of fast-food or pizza consumption;
(iii) frequency of consuming ready-to-eat meals; and
(iv) frequency of consuming frozen meals or frozen pizzas.
The exact question wording and response categories can be
found in the Appendix. Correlations between these four
variables were checked to confirm they were measuring
different eating behaviours (Cronbach’s α= 0·36). For the
purpose of the present analysis, lower overall energy intake
and lower consumption of carbohydrates, fat and sugar
were considered to be healthier or improved diet quality as
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these are key goals included in the 2010 Dietary Guidelines
for Americans(25).

Weight-loss intention
Weight-loss intention was determined by self-reported
intentional weight loss of ≥ 4·5 kg (≥10 lb) in the past year
or an affirmative response to the question, ‘During the past
12 months, have you tried to lose weight?’ In the NHANES,
respondents are first asked if they had intentional weight
loss of ≥ 4·5 kg (≥10 lb); if they respond affirmatively, they
are instructed to skip the next question regarding whether
or not they were trying to lose weight. By using both
questions to define weight-loss intention, we capture
individuals who succeeded in losing ≥ 4·5 kg (≥10 lb) as
well as those who were trying to lose weight but lost
< 4·5 kg (<10 lb).

Socio-economic and demographic study covariates
Covariates for the present analysis included body weight,
gender, race/ethnicity (non-Hispanic White, non-Hispanic
Black, Hispanic, other), age (20–44, 45–64, ≥ 65 years),
education (less than high school, high school or General
Educational Development (GED), more than high school),
marital status (married, previously married, living with a
partner, never married), employment status (not employed
(including unemployed, retirees and those not actively
looking for work), part time (1–34 h/week), full time
(≥35 h/week)), country of birth (US born v. born in another
country), household size (1–3 persons, ≥4 persons),
household food security and income (≤130% and >130%
of the federal poverty level). To account for differences in
consumption patterns during the week, we also included
whether the day of dietary recall was a weekend or
weekday. NHANES measures height and body weight
during the physical examination component of the survey.
These measures are converted into BMI and body weight
categories are defined at a BMI of 18·50–24·99 kg/m2 (heal-
thy), 25·00–29·99 kg/m2 (overweight) and ≥30·00 kg/m2

(obese)(26). Household food security is measured in
NHANES via an eighteen-question questionnaire and then
categorized (by the NHANES staff) based on those mea-
sures into four categories: full, marginal, low and very
low food security(27). For the present analysis, the single
low and very low categories were collapsed based on the
cut-off points in the data.

Analysis
All analyses used appropriate survey weights to account
for the unequal probability of being selected due to
the complex sampling strategy employed by NHANES.
Analyses were performed using the statistical software
package STATA version 12. Multivariate linear models
adjusted for the covariates described above were used to
estimate the relationship between cooking frequency
(defined as low (0–1 times/week), medium (2–5 times/
week) and high (6–7 times/week)) and diet quality – the

primary aim of the paper. To address our secondary aim, we
estimated models including an interaction term between
weight-loss intention and cooking frequency to identify
whether individuals trying to lose weight cooked at a
different frequency from those who are not. All covariates
were included based on prior literature suggesting a
relationship with the outcome variables and cooking fre-
quency, regardless of significance(12,16). We used multi-
nomial logistic regression to estimate the relative risk ratio
(RRR) of being in the low or medium cooking category as
compared with the high cooking category adjusting for
demographic characteristics. To test the robustness of the
cooking measure, we replicated the analyses above using
three definitions of cooking frequency: (i) an ordinal,
count variable ranging from 0 to 7 dinners/week; (ii) a
dichotomous variable with low defined as 0–2 times/week
and high as 3–7 times/week; and (iii) a three-category
variable with the categories of low (0–2 times/week),
medium (3–5 times/week) and high (6–7 times/week).
Significance of all differences between groups was con-
sidered at P< 0·05, and all tests were two-sided. Tables 3
and 4 report predicted means based on the adjusted models.

Results

Table 1 presents the characteristics of the study sample
overall and by household cooking frequency. Overall,
among American adults 20 years or older in 2007–2010, 8%
lived in households where someone cooked dinner 0–1
times/week, 44% lived in households where someone
cooked dinner 2–5 times/week and 48% lived in households
where someone cooked dinner 6–7 times/week. Differences
between the cooking categories by race/ethnicity, age,
education, marital status, employment status, country of
birth, household size, food security and income level were
significant at P<0·001.

In addition to these bivariate relationships we also
estimated the adjusted relationship between demographic
characteristics and household cooking frequency to
understand the relative risk of being in the low or medium
cooking category as compared with the high category
(Table 2). We found that compared with Whites, Blacks
were more likely to live in households where dinner is
cooked with low (RRR=2·36, P<0·001) or medium
(RRR=1·55, P<0·001) frequency, and Hispanics were less
likely to live in households where dinner is cooked with
medium frequency (RRR=0·72, P<0·01) than with high
frequency. Compared with females, males were slightly
more likely to be in the low frequency category (RRR=1·26,
P<0·05) and slightly less likely to be in the medium fre-
quency category (RRR=0·89, P<0·05). Being previously
married (RRR=3·15, P<0·001) or never married (RRR=
3·25, P<0·001) and working ≥35 h/week (RRR=1·53,
P<0·001) were associated with greater risk of being in the
low cooking frequency category. Having high income was
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associated with reduced risk of being in the medium cate-
gory (RRR=0·60, P<0·001) compared with having low
income. Compared with being unemployed, working part
time (RRR=1·39, P<0·001) and full time (RRR=1·55,
P<0·001) were associated with increased risk of being in the
medium cooking category. Compared with having less than
high-school education, a high-school diploma (RRR=1·39,
P<0·01) and greater than high-school education (RRR=
1·60, P<0·001) were associated with greater risk of being in
the medium cooking category.

Table 3 presents the predicted per capita kilojoules and
diet quality measures by household cooking frequency.
People in the high cooking category consumed signifi-
cantly fewer total kilojoules on the surveyed day than
those in the low category (9054 v. 9627 kJ/d, P= 0·002).
The difference between kilojoules consumed at home for
people living in high v. low cooking households (6163 v.
5406 kJ/d, P= 0·001) was smaller than the difference
between the kilojoules consumed away from home (2891
v. 4217 kJ/d, P< 0·001). Compared with those in the low

Table 1 Characteristics of the study population according to cooking frequency: US adults (aged ≥20 years) in the National Health and
Nutrition Examination Survey (NHANES), 2007–2010†

Total
Low cooking

(0–1 times/week)‡
Medium cooking
(2–5 times/week)‡

High cooking
(6–7 times/week)‡

n % n % n % n % P for difference

Total 9569 100 802 8 3704 44 5063 48
Dieting status
Trying to lose weight 3839 43 337 42 1617 46 1885 40 0·003
Not trying to lose weight 5726 57 468 58 2087 54 3174 60

Body weight§
Healthy 2719 32 219 30 1025 31 1475 33 0·181
Overweight 3334 35 273 33 1306 36 1755 35
Obese 3269 33 289 37 1289 33 1691 32

Sex
Male 4710 49 429 53 1770 48 2511 49 0·051
Female 4859 51 373 47 1934 52 2552 51

Race/ethnicity
Non-Hispanic White 4739 75 337 66 1985 78 2417 73 <0·001
Non-Hispanic Black 1742 11 229 19 870 13 643 9
Hispanic 2651 14 207 15 712 9 1732 19
Other 437 6 29 5 137 5 271 8

Age
20–44 years 4309 49 365 50 1843 53 2101 45 <0·001
45–64 years 3146 36 245 33 1220 35 1681 36
≥65 years 2114 15 192 17 641 11 1281 18

Education
Less than high school 2651 18 202 20 694 12 1755 23 <0·001
High school (or GED) 2292 24 201 25 926 24 1165 24
More than high school 4614 58 397 55 2082 64 2135 52

Marital status
Currently married 4976 56 246 33 1848 55 2882 61 <0·001
Previously married 2101 17 275 29 793 17 1033 16
Living with a partner 765 8 44 5 317 8 404 8
Never married 1724 19 237 32 743 20 744 15

Employment status
Not employed 4065 35 336 35 1289 28 2440 41 <0·001
Part time (1–34 h/week) 1266 14 103 13 524 15 639 14
Full time (≥35 h/week) 4017 51 337 52 1774 57 1906 45

Country of birth
Born in the USA 7111 83 629 85 3116 89 3366 77 <0·001
Born in another country 2457 17 173 15 588 11 1696 23

Household size
1–3 persons 5864 64 606 78 2425 68 2833 59 <0·001
≥4 persons 3705 36 196 22 1279 32 2230 41

Food security
Full food security 6801 79 603 80 2764 82 3434 77 0·001
Marginal food security 1002 8 70 7 334 6 598 10
Low/very low food security 1758 13 128 12 602 11 1028 14

Income level
Low income ≤ 130% FPL 2768 19 233 22 818 14 1717 24 <0·001
High income > 130% FPL 6801 81 569 78 2·886 86 3346 76

GED, General Educational Development; FPL, federal poverty level.
P value for difference is based on the χ2 test.
†Percentage of the US population estimated with survey weights to adjust for unequal probability of sampling.
‡Cooking frequency is the number of times per week the respondent or someone in the household cooked dinner.
§Healthy weight, BMI= 18·50–24·99 kg/m2; overweight, BMI= 25·00–29·99 kg/m2; obese, BMI ≥ 30·00 kg/m2.
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cooking category, those in the high cooking category con-
sumed significantly more grams of fibre (16·9 v. 15·9 g/d,
P=0·033) and fewer grams of carbohydrates (262 v. 284 g/d,
P<0·001), fat (81 v. 86 g/d, P=0·016) and sugar (119 v.
135 g/d, P<0·001). Compared with the low cooking fre-
quency category, individuals in the high category consumed
significantly fewer meals not from home per week (2·8 v. 6·7
meals/week, P<0·001), fast-food meals per week (1·6 v. 3·4
meals/week, P<0·001), frozen meals/pizzas in the past 30 d
(2·4 v. 3·6 meals, P<0·001) and meals comprised of ready-
to-eat foods in the past 30 d (1·4 v. 2·5 meals, P<0·001).

Individuals living in households with medium cooking
frequency consumed fewer total kilojoules (9222 v.
9627 kJ/d, P= 0·05) and kilojoules away from home (3573
v. 4217 kJ/d, P= 0·019) compared with individuals in the
low cooking category. Compared with people in the low
cooking category, those in the medium category con-
sumed fewer carbohydrates (265 v. 284 g/d, P= 0·012) and
less sugar (121 v. 135 g/d, P= 0·006). Medium cookers
also consumed fewer meals not from home per week

(4·5 v. 6·7 meals/week, P< 0·001), less fast food per week
(2·1 v. 3·4 meals/week, P< 0·001) and fewer frozen meals/
pizzas in the past 30 d (3·0 v. 3·6 meals, P= 0·035) com-
pared with low cookers.

Table 4 presents the association between household
cooking frequency and diet quality by weight-loss intention.
Overall, people trying to lose weight consumed a healthier
diet than people not trying to lose weight, regardless of how
frequently they, or someone in their household, cooked.
Higher cooking frequency was associated with improved
diet quality among individuals both trying and not trying to
lose weight. Within each cooking category, individuals try-
ing to lose weight had better diet quality than those not
trying to lose weight. Among low cookers, individuals trying
to lose weight consumed significantly fewer kilojoules at
home (4862 v. 5832 kJ/d, P<0·023), grams of carbohydrates
(264 v. 299 g/d, P= 0·020) and grams of sugar (125 g v.
143 g/d, P=0·032) than individuals who were not trying to
lose weight. Among individuals with medium household
cooking frequency, those trying to lose weight consumed

Table 2 Predictors of cooking frequency† among the study population: US adults (aged ≥20 years) in the National Health and Nutrition
Examination Survey (NHANES), 2007–2010

Low cooking (0–1 times/week)
(Ref: high cooking (6–7 times/week))

Medium cooking (2–5 times/week)
(Ref: high cooking (6–7 times/week))

RRR 95% CI RRR 95% CI

Dieting status (Ref: not trying)
Trying to lose weight 1·07 0·85, 1·34 1·08 0·94, 1·24

Body weight (Ref: healthy)
Overweight 1·04 0·82, 1·31 1·16 0·99, 1·36
Obese 1·24 0·94, 1·64 1·14 0·96, 1·35

Sex (Ref: female)
Male 1·26* 1·06, 1·53 0·89* 0·81, 0·98

Race/ethnicity (Ref: White)
Non-Hispanic Black 2·36*** 1·74, 3·19 1·55*** 1·33, 1·81
Hispanic 1·38 0·94, 2·02 0·72** 0·58, 0·89
Other 0·83 0·43, 1·61 0·78 0·56, 1·09

Age (Ref: 20–44 years)
45–64 years 0·74 0·54, 1·02 0·68*** 0·59, 0·78
≥65 years 0·81 0·54, 1·20 0·50*** 0·41, 0·61

Education (Ref: less than high school)
High school (or GED) 1·09 0·83, 1·43 1·39** 1·13, 1·70
More than high school 1·08 0·79, 1·46 1·60*** 1·32, 1·93

Marital status (Ref: married)
Previously married 3·15*** 2·42, 4·11 1·38** 1·13, 1·69
Living with a partner 1·05 0·58, 1·88 1·25 0·96, 1·61
Never married 3·25*** 2·26, 4·69 1·28* 1·06, 1·55

Employment (Ref: not employed)
Part time (1–34 h/week) 1·24 0·85, 1·80 1·39*** 1·15, 1·68
Full time (≥35 h/week) 1·53*** 1·22, 1·93 1·55*** 1·34, 1·79

Country of birth (Ref: foreign born)
Born in the USA 1·38 0·94, 2·02 1·85*** 1·41, 2·42

Household size (Ref: 1–3 persons)
≥4 persons 0·41*** 0·29, 0·58 0·66** 0·52, 0·85

Food security (Ref: full security)
Marginal food security 0·63 0·38, 1·04 0·69** 0·53, 0·88
Low/very low food security 0·75 0·53, 1·05 1·10 0·83, 1·47

Income status (ref: Low, ≤ 130% FPL)
High (>130% FPL) 0·86 0·71, 1·05 0·60*** 0·51, 0·71

Ref, reference category; RRR relative risk ratio; GED, General Educational Development; FPL, federal poverty level.
Multinomial logistic regression was used to adjust for age, sex, race/ethnicity, education, body weight category, weight-loss intention, marital status, employment
status, if born in the USA, household size, household food security and income level.
*P< 0·10, **P< 0·05, ***P< 0·01.
†Cooking frequency is the number of times per week the respondent or someone in the household cooked dinner.
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fewer total kilojoules (8807 v. 9548 kJ/d, P<0·001), kilo-
joules at home (5234 v. 5966 kJ/d, P< 0·001), carbohydrates
(251 v. 276 g/d, P< 0·001), fat (79 v. 86 g/d, P=0·001) and

sugar (112 v. 127 g/d, P<0·001) compared with those with
medium household cooking frequency who were not trying
to lose weight. Medium cookers trying to lose weight

Table 3 Predicted per capita energy consumption (kJ)† and diet quality measures according to cooking frequency: US adults (aged
≥20 years) in the National Health and Nutrition Examination Survey (NHANES), 2007–2010

All
Low cooking

(0–1 times/week)‡
Medium cooking
(2–5 times/week)‡

High cooking
(6–7 times/week)‡

Mean SE§ Mean SE Mean SE Mean SE

Mean total energy consumption (total kJ/d) 9171 67 9627||,¶ 180 9222 88 9054 113
Consumed at home (kJ/d) 5879 67 5406|| 213 5648|| 92 6163 92
Consumed away from home (kJ/d) 3293 50 4217||,¶ 226 3573|| 96 2891 71

Mean total grams of protein (g/d) 84·0 0·7 84·0 1·9 84·0 0·8 84·0 1·1
Mean total grams of fibre (g/d) 16·5 0·2 15·9|| 0·5 16·2|| 0·3 16·9 0·4
Mean total grams of carbohydrates (g/d) 265 2·0 284||,¶ 6·0 265 3·0 262 3·0
Mean total grams of fat (g/d) 82 0·8 86|| 1·9 83 1·0 81·0 1·3
Mean total grams of sugar (g/d) 121 1·4 135||,¶ 4·2 121 2·2 119 2·2
Mean no. of meals not from home per week 3·8 0·0 6·7||,¶ 0·3 4·5|| 0·1 2·8 0·1
Mean no. of meals from fast food per week 2·0 0·0 3·4||,¶ 0·2 2·1|| 0·1 1·6 0·1
Mean no. of frozen meals/pizzas in past 30 d 2·7 0·1 3·6||,¶ 0·2 3·0|| 0·2 2·4 0·1
Mean no. of ready-to-eat meals in past 30 d 1·8 0·1 2·5|| 0·3 2·2|| 0·1 1·4 0·1

Multivariate regression was used to adjust for age, sex, race/ethnicity, education, body weight category, weight-loss intention, marital status, employment status,
if born in the USA, household size, household food security income level and day of the week.
†Kilojoules results converted from kilocalories; 1 kcal= 4·184 kJ.
‡Cooking frequency is the number of times per week the respondent or someone in the household cooked dinner.
§Standard errors < 0·05 rounded to 0·0.
||Mean value was significantly different from that of high cookers (P< 0·05).
¶Mean value was significantly different from that of medium cookers (P< 0·05).

Table 4 Predicted per capita energy consumption (kJ)† and diet quality measures by cooking frequency and weight-loss intention: US adults
(aged ≥20 years) in the National Health and Nutrition Examination Survey (NHANES), 2007–2010

All
Low cooking

(0–1 times/week)‡
Medium cooking
(2–5 times/week)‡

High cooking
(6–7 times/week)‡

Tried
to lose
weight

Did not try
to lose
weight

Tried to
lose

weight

Did not try
to lose
weight

Tried to
lose

weight

Did not try
to lose
weight

Tried
to lose
weight

Did not try
to lose
weight

Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE

Mean total energy consumption
(total kJ/d)

8832§ 88 9544 92 9180|| 264 9975 293 8807§ 134 9548 105 8632§ 113 9381 138

Consumed at home (kJ/d) 5489§ 105 6247 96 4862§,|| 297 5832|| 293 5234§,|| 113 5966|| 130 5724§ 117 6502 117
Consumed away from home

(kJ/d)
3343 117 3297 71 4318|| 360 4142|| 318 3569|| 130 3577|| 117 2908 117 2879 67

Mean total grams of protein
(g/d)

81§ 1·0 86 1·0 82 2·6 86 3·0 81§ 1·2 86 1·4 81§ 1·4 86 1·3

Mean total grams of fibre (g/d) 16 0·3 16 0·3 15|| 0·5 16 0·6 16 0·3 16|| 0·3 17 0·4 17 0·4
Mean total grams of

carbohydrates (g/d)
252§ 2 277 3 265§,|| 8 299||,¶ 10 251§ 4 276 3 248§ 4 273 4

Mean total grams of fat (g/d) 80§ 1 86 1 82 3 89 3 79§ 1 86 1 77§ 1 83 2
Mean total grams of sugar (g/d) 114§ 2 130 2 125§,|| 6 143||,¶ 6 112§ 3 127 3 111§ 3 126 3
Mean no. of meals not from home

per week
3·9 0·1 3·8 0·1 6·8||,¶ 0·4 6·5||,¶ 0·3 4·6|| 0·1 4·4|| 0·1 2·7 0·1 2·8 0·7

Mean no. of meals from fast food
per week

1·9§ 0·1 2·1 0·1 3·2||,¶ 0·3 3·6||,¶ 0·3 2·1|| 0·1 2·1|| 0·1 1·5§ 0·1 1·8 0·1

Mean no. of frozen meals/pizzas
in past 30 d

3·0§ 0·2 2·6 0·1 4·0|| 0·4 3·3|| 0·3 3·4§,|| 0·3 2·6 0·2 2·3 0·1 2·4 0·2

Mean no. of ready-to-eat meals in
past 30 d

1·9 0·1 1·8 0·1 2·4|| 0·5 2·5|| 0·3 2·3|| 0·2 2·0|| 0·1 1·3 0·1 1·4 0·1

Multivariate regression was used to adjust for age, sex, race/ethnicity, education, body weight category, weight-loss intention, marital status, employment status,
if born in the USA, income level, household size, household food security and day of the week.
†Kilojoules results converted from kilocalories; 1 kcal= 4·184 kJ.
‡Cooking frequency is the number of times per week the respondent or someone in the household cooked dinner.
§Mean value was significantly different from that of persons in the same cooking category who did not try to lose weight (P< 0·05).
||Mean value was significantly different from that of high cookers in the same weight-loss intention category (P< 0·05).
¶Mean value was significantly different from that of medium cookers in the same weight-loss intention category (P< 0·05).
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consumed more frozen meals/pizzas in the past 30 d (3·4 v.
2·6 meals, P=0·007) compared with medium cookers not
trying to lose weight. Among those with high household
cooking frequency, individuals trying to lose weight con-
sumed fewer total kilojoules (8632 v. 9381 kJ/d, P< 0·001),
kilojoules at home (5724 v. 6502 kJ/d, P<0·001), carbohy-
drates (248 v. 273 g/d, P<0·001), fat (77 v. 83 g/d, P<0·001),
sugar (111 v. 126 g/d, P<0·001) and meals from fast food
per week (1·5 v. 1·8 meals/week, P=0·001) compared with
individuals not trying to lose weight.

Among individuals who were not trying to lose weight,
higher household cooking frequency was associated with
better diet quality. Compared with the low cooking category,
those with high household cooking frequency consumed
significantly more kilojoules at home (6502 v. 5832 kJ/d,
P=0·027) and fewer kilojoules away from home (2879 v.
4142 kJ/d, P<0·001), less carbohydrates (273 v. 299 g/d,
P=0·013) and less sugar (126 v. 143 g/d, P=0·008). People
with high household cooking frequency who not trying to
lose weight also consumed fewer meals not from home (2·8
v. 6·5 meals/week, P<0·001), meals from fast food (1·8 v. 3·6
meals/week, P<0·001), frozen meals/pizza in the past 30 d
(2·4 v. 3·3 meals, P=0·014) and ready-to-eat meals in the
past 30 d (1·4 v. 2·5 meals, P=0·004) compared with those
with low household cooking frequency who were not trying
to lose weight. The comparison of low with medium cooking
frequency among people not trying to lose weight yielded
similar differences. Medium cookers not trying to lose weight
consumed fewer grams of carbohydrates (276 v. 299 g/d,
P=0·047), sugar (127 v. 143 g/d, P=0·024), meals not from
home per week (4·4 v. 6·5 meals/week, P<0·001) and meals
from fast food (2·1 v. 3·6 meals/week, P<0·001) compared
with low cookers not trying to lose weight.

Among individuals trying to lose weight, individuals in
households that cooked with high frequency consumed
more kilojoules at home (5724 v. 4862 kJ/d, P= 0·001),
but fewer total kilojoules (8632 v. 9180 kJ/d, P= 0·038),
kilojoules away from home (2908 v. 4318 kJ/d, P< 0·001),
carbohydrates (248 v. 265 g/d, P= 0·037) and grams of
sugar (111 v. 125 g/d, P= 0·021) than those trying to lose
weight in households with low cooking frequency. People
in the high cooking category who were not trying to lose
weight also consumed fewer meals not from home per
week (2·7 v. 6·8 meals/week, P< 0·001), fast-food meals
per week (1·5 v. 3·2 meals/week, P< 0·001), frozen meals/
pizzas in the past 30 d (2·3 v. 4·0 meals, P< 0·001) and
fewer ready-to-eat meals in the past 30 d (1·3 v. 2·4 meals,
P= 0·045) than those in the low cooking category who
were trying to lose weight. People in the medium cooking
category who were trying to lose weight consumed fewer
meals not from home per week (4·6 v. 6·8 meals/week,
P< 0·001) and fewer fast-food meals per week (2·1 v. 3·2
meals/week, P = 0·001) than those in the low cooking
category who were trying to lose weight.

We also examined the diet composition measures strati-
fied by consumption location (at home or away from home).

This analysis (not shown, but available upon request)
showed that the trend for each diet composition measure
was similar to the trend for overall energy intake. Specifically,
higher cooking frequency was associated with a greater
proportion of carbohydrates, fat, fibre, protein and sugar
being consumed at home. In separate analyses (see online
supplementary material, Supplemental Tables 1 and 2), we
explored the relationship between cooking frequency, body
weight status (normal, overweight and obese) and diet
quality. We did not observe notable significant differences by
body weight overall or within or between cooking frequency
categories. The robustness checks for our measure of
cooking frequency yielded results that were substantively
similar to the results presented above. These analyses are
available upon request.

Discussion

The present study examined the relationship between
cooking frequency and diet quality and whether that rela-
tionship varies by weight loss intention. We estimated this
relationship adjusting for covariates related to both cooking
behaviour and diet quality. We found that cooking dinner at
home more frequently (≥2 times/week) was associated
with better diet quality, specifically lower consumption
of total kilojoules, carbohydrates, fat and sugar, fewer
kilojoules away from home, and less consumption of fast
food, meals consumed not prepared at home, frozen and
ready-to-eat meals. As expected, cooking more frequently
is protective regardless of weight-loss intention. In other
words, if a person or someone in their household cooks
dinner frequently, regardless of whether or not they are
trying to lose weight, diet quality improves. This is likely
due to the relatively lower energy, fat and sugar contents in
foods cooked at home compared with convenience foods
or foods consumed away from home(28). Inconsistent with
our hypotheses was the finding that individuals trying
to lose weight did not cook more frequently than those
not trying to lose weight. These study results are consistent
with prior research indicating that substituting meals from
away-from-home sources with home cooked meals is
associated with better diet quality(2,29). Unlike previous
research suggesting that healthy-weight people spend more
time cooking than overweight or obese people, we found
no significant relationship between cooking frequency and
body weight status(30).

Our finding that people living in households with higher
cooking frequency generally follow a healthier diet than
people living in households with low cooking frequency,
regardless of whether they are trying to lose weight,
has important implications for obesity prevention efforts.
In particular, it is important to consider how to support
and incentivize greater cooking frequency within the
constraints of modern life. This might include teaching
cooking skills from an early age by re-introducing a home
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economics curriculum in schools to build cooking skills,
knowledge and confidence(31–33). Inclusion of cooking
skills into nutrition education has been shown to be
effective at improving cooking self-efficacy, fostering
healthy eating habits, and is an important supplement to
traditional nutrition education(34,35). Some evidence exists
to support this approach, as prior research has shown that
cooking skills education through cooking classes and
engagement in food preparation activities in adolescence
can lead to more healthful diet behaviours(12,36–38). Addi-
tionally, efforts to increase cooking frequency should
consider time constraints, lack of access to affordable,
high-quality, fresh ingredients, as well as lack of cooking
equipment, which limit the amount of food Americans are
able to prepare themselves at home. Possible approaches
to decreasing these common barriers to cooking include
modifications to workplace cultures that allow for flexible
schedules that would enable working parents to leave
work in time to prepare dinner; or industry innovations to
cut down on the time needed to cook a healthy dinner
(e.g. wider distribution of pre-cut ingredients or selling all
the components of a recipe together with a recipe card).

Although we found that roughly half of our nationally
representative sample lives in a household where some-
one cooks dinner very frequently (≥5 times) during
the week, increasing cooking frequency may not be a
reasonable behaviour modification for those who do
not. Consistent with Virudachalam et al., our analysis of
the associations between frequency of cooking dinner and
sociodemographic characteristics suggests variation in
cooking frequency by race, age, gender, education,
household food security and whether or not one is born in
the USA or another country. The finding that individuals
with low socio-economic status cook a lot or very little (as
compared with people with high socio-economic status
who typically cook a moderate amount) suggests that the
decision to cook may be ‘forced’ among lower-income and
minority groups. In other words, cooking may be necessary
(potentially due to financial constraints) or challenging
(potentially due to time constraints) for poorer families(16).
Therefore, although home cooking is increasingly recog-
nized as an obesity prevention measure and a means to
consume a healthier diet, increasing cooking frequency may
not be achievable for everyone. Therefore, other strategies
are also needed to help infrequent cookers to better
navigate the food environment outside the home. This
might include individual-level interventions such as
nutrition education emphasizing building food preparation
skills and knowledge, as well as population-level inter-
ventions such as menu labelling on menu boards which
were included the Patient Protection and Affordable
Care Act(39).

The present study has several limitations. First, unmea-
sured food environment characteristics which are associated
with consumption patterns, such as access to fresh fruits and
vegetables, may bias these results towards the null. Second,

due to limitations of the data (the NHANES does not code
dietary recall data for whether or not a food was cooked at
home), we were unable to examine consumption patterns
or diet quality on days when cooking or not cooking, or
based on whether or not specific items were cooked at
home or not. However, by including measures of kilojoules
consumed at home and away from home, as well as mea-
sures of frozen meals, meals not prepared from home per
week and the number of ready-to-eat meals consumed
in the past 30 d, we attempt to mitigate this problem and
provide a more nuanced description of consumption
patterns and food preparation practices. Third, our measures
of diet composition (overall energy intake, grams of protein,
fibre, carbohydrates, fat and sugar) are not conclusive
indicators of overall diet quality. On a population level,
reducing the amount of fat, sugar, carbohydrates and energy
intake are goals of the Dietary Guidelines for Americans(25),
but for any given individual changes in these measures may
not result in improved diet quality. Fourth, our reliance on
self-reported data for the single 24 h dietary recall and other
diet quality measures may bias our results due to under-
reporting and unreliability resulting from recall and social
desirability bias. For the same reasons, cooking frequency
may be overestimated. Additionally, due to the way the food
and beverage consumption data are converted into energy
and nutrient intake information, there could be measure-
ment error. Fifth, our reliance on cross-sectional data does
not allow for causal inferences. Sixth, it is possible that
cooking frequency categories are not mutually exclusive.
To address this concern, and assess whether our cut-off
points for this measure were meaningful, we replicated our
analyses using multiple definitions of cooking frequency
and found consistent results. Finally, our cooking measure
only reports frequency of cooking dinner; the composition
or consumption of the food that was cooked is unknowable,
as is the frequency of cooking other meals. However, our
results based on the measure of ‘consumption of meals/
week not prepared from home’ lend confidence to the
assumption that frequency of cooking dinner is an appro-
priate proxy for overall cooking practices. Importantly,
the definition of what it means to cook, and what constit-
utes dinner or a meal, is not standardized and could vary
widely across individuals and populations(40). Investigating
how people interpret what food preparation activities and
food items are included when respondents report having
‘cooked’ is an important area for future research. More
research is also needed to understand how cooking is used
as a weight-loss strategy for people who want to change
their diets.

Conclusion

In conclusion, having someone in the household cook
dinner more frequently is associated with lower consump-
tion of total kilojoules, carbohydrates, fat, sugar and fast food.
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The benefits of cooking are present regardless of whether or
not an individual is trying to lose weight. As we continue to
search for solutions to the problem of obesity, it is important
to consider mechanisms to reduce the barriers for adults
among who might like to cook more as well as help adults
who are unlikely to cook to more easily navigate the food
environment outside the home.
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Appendix

Question wording for diet quality measures in the National Health and Nutrition Examination Survey
(NHANES)

Measure Question wording in NHANES

Meals not prepared at home ‘Howmany meals did you get that were prepared away from home in places such as restaurants, fast
food places, food stands, grocery stores, or from vending machines?’

Fast food ‘How many of those meals did you get from a fast-food or pizza place?’
Ready-to-eat meals ‘During the past 30 days, how often did you eat “ready to eat” foods from the grocery store?’
Frozen meals ‘During the past 30 days, how often did you eat frozen meals or frozen pizzas?’
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