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Relationship between living alone and food and nutrient intake

Katherine L. Hanna and Peter F. Collins

The increase in the number of individuals living alone has implications for nutrition
and health outcomes. The aim of this review was to investigate whether there is a
difference in food and nutrient intake between adults living alone and those living
with others. Eight electronic databases were searched, using terms related to living
alone, nutrition, food, and socioeconomic factors. Forty-one papers met the inclu-
sion criteria, and data of interest were extracted. Results varied but suggested that,
compared with persons who do not live alone, persons who live alone have a lower
diversity of food intake, a lower consumption of some core foods groups (fruits,
vegetables, and fish), and a higher likelihood of having an unhealthy dietary
pattern. Associations between living alone and nutrient intake were unclear. Men
living alone were more often observed to be at greater risk of undesirable intakes
than women. The findings of this review suggest that living alone could negatively
affect some aspects of food intake and contribute to the relationship between living
alone and poor health outcomes, although associations could vary among socio-
economic groups. Further research is required to help to elucidate these findings.

INTRODUCTION

The number of individuals living alone across the devel-
oped world continues to increase and is considered an
important demographic and social change."”> In 2010,
the percentage of 1-person households ranged from 23%
to 29% in Australia, Canada, the United Kingdom, and
the United States, from 30% to 49% in Western Europe,
and 31% in Japan.” This sociodemographic change is of
relevance to health organizations, health policymakers,
and healthcare professionals, such as dietitians, as nutri-
tion behaviors are likely to be directly influenced by liv-
ing arrangements. In addition, nutrition behaviors are
also likely to be influenced by financial, social, lifestyle,
and environmental factors,” which themselves are also
linked to the likelihood of living alone."* The complex
social interaction among living arrangements, food, nu-
trition, and dietary behaviors and their impact on long-
term health and well-being is unclear. While evidence is
not consistent,® research has identified relationships

between living alone and a higher risk of adverse health
outcomes, including diabetes,” mortality, cardiovascular
death,? falls, functional impairment, and social isolation.®
Nutrition intake and nutritional status are two of numer-
ous possible interacting factors that explain the differ-
ence in health outcomes.

A review investigating the nutritional circum-
stances of older people living alone concluded that,
compared with their cohabiting peers, they are econom-
ically disadvantaged and face a greater struggle in daily
living.” A review of psychosocial changes associated
with reduced food intake in older persons identified liv-
ing alone, widowhood, and social isolation as important
factors influencing psychosocial wellbeing.” However,
as far as can be determined, the influence of living alone
on multiple food and nutrition behaviors across a range
of ages and genders has not been previously explored.
As demographic data shows that persons living alone
are a large, growing, and diverse group,' it is important
to question stereotypes and assumptions around the
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types of people who live alone” and the influence living
alone has on food and nutrition. The available data
highlight some important gender differences, with men
living alone more likely to be younger and socially dis-
advantaged."” Some tendencies, however, are apparent
across both genders, such as a trend for persons living
alone to be from the highest and lowest socioeconomic
groups.”? This review aimed to explore quantitative evi-
dence from observational studies comparing food and
nutrient intake between noninstitutionalized adults
living alone and those living with others in order to in-
vestigate the implications of living alone in the develop-
ment and treatment of nutritional problems. The null
hypothesis for this review is that there is no difference
in food and/or nutrient intake between persons who
live alone and those in other living arrangements.

METHODS

Published guidelines for selecting studies and collecting
data for systematic reviews were followed where possi-
ble.” In addition, as no previous review on this specific
topic was identified, any eligible published research was
considered to be of interest. The review therefore at-
tempts to balance the strengths of both systematic and
narrative reviews.'’ The presence of heterogeneity was
anticipated in study designs, methods, participants, out-
comes reported, and the cohabiting groups compared
with the target population. Associations between living
alone and nutrition-related behaviors were expected to
be a component, rather than the primary focus, of
many of the studies identified.

Literature search

Papers were identified by searching 8 databases -
CINAHL (Cumulative Index to Nursing and Allied
Health Literature)/EBSCO host, Embase, Scopus,
PsycINFO, Proquest Health and Medical Complete,
PubMed, Web of Science SSCI, and Web of Science SCI
Expanded - between 1990 and September 2, 2014. The
first author performed the database search. Search
terms were identified by exploring MeSH subject terms.
The following search terms were used, with asterisks
denoting truncation: living alone, living arrangements,
loneliness, social isolation, one-person household, sin-
gle person, marital stat*, singleness*, divorce, widow-
hood, social class, socioeconomic stat, socioeconomic
position and nutr*, food or diet*. To identify as many
studies as possible, a broad search strategy was em-
ployed but was restricted to English-language publica-
tions only. All articles were exported into an Endnote
version X6 library and duplicates removed. The
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reference lists of articles that met eligibility criteria were
also reviewed.

Inclusion and exclusion criteria

Predetermined eligibility criteria guided the study se-
lection. Inclusion criteria included English language,
published after 1990, quantitative research, and pre-
sentation of original research. Articles were excluded if
they related only to marital status, solitude, isolation,
or loneliness or if the study population consisted of
animals, pregnant women, infants, children, adoles-
cents, groups with disease (e.g., cardiovascular disease
or cancer), or hospitalized or institutionalized individ-
uals. Studies designed to investigate the association be-
tween foods or nutrition and disease outcomes were
also excluded. Articles were also excluded if they were
conducted in locations where demographic data on
living arrangement were not available or where pro-
portions living alone are below 10% (such as Africa,
South America, China, or South Korea). Articles were
included in the review if the abstract, title, or keywords
indicated the study investigated food or nutrient intake
in people living alone compared with people living
with others. Cross-sectional, case—control, or cohort
studies were eligible for inclusion. Articles published
only as abstracts from conference proceedings were
excluded.

Recording and synthesis of research findings

The following data were recorded for each study: first
author, year, and nationality; sample characteristics, in-
cluding population, recruitment, sample size, gender,
age of participants, and the percentage living alone; re-
search design; living arrangement groups examined; nu-
trition or food behaviors; and a summary of the
significant associations that were identified (Table 1).
Detailed information is available in Appendix SI in the
Supporting Information for this article that is available
online. This information was recorded by the author
and was cross-checked to identify any errors.

Study quality was appraised independently by both
authors using the criteria presented in Table 1, with any
disagreements discussed. Criteria were derived from the
National Institutes of Health for Observational, Cohort
and Cross-Sectional Studies."' The following criteria
were identified as relevant to the studies included: re-
sponse or participation rates, study design (cross-
sectional/retrospective or cohort/prospective), use of a
validated method of dietary assessment, assessment of
food portions, primary focus of the paper on living ar-
rangements, nationwide study, random selection of par-
ticipants, and use of multivariate analyses to investigate
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= possible confounding factors. Earlier references were
5@ . s> > obtained to confirm missing aspects of study design,
3 ﬁ wherever possible.'*” "’
) RESULTS
2
c > > > >
% ? Figure 1 summarizes the study selection process.”>*' A
=7 total of 830 studies were identified as potentially eligible
Y after the titles were screened. Of these, 283 were ex-
g @ s s s cluded after review of the abstract because the study did
= % not fulfill the inclusion criteria, resulting in a full-text
25 review of 547 manuscripts. Eleven of these were poten-
tially relevant articles identified by hand searching the
g ‘§ reference lists of all included articles. Ten did not meet
= E‘g === eligibility criteria, and 1, a government report, repre-
E = § sented grey literature.”> Forty-one of these articles met
£65 all of the inclusion criteria. Some of the papers included
"o were derived from the same parent study; however,
. 88 >>=z= with the exception of 3 studies,” > each paper was
3 § % based upon a different subset of participants.”*~>” Nine
of the studies focused on investigating food and nutri-
= ent intake across different living arrangements, whereas
E > é > > > > _ the remaining 32 studies included living arrangements
=g é g as one of multiple social factors.
>T © 5
=]
v % 4 Quality of studies included
g5 s 3
%?3 ==== § '§ Study characteristics relevant to quality are summarized
&5 g £ in Table 1. Further information on study population.s is
- g = also available in Appendix S1 in the Supporting
= 5 © Information online. Thirty-eight of the 41 papers that
'§ § s sss| § E met the selection criteria were based upon cross-sec-
53 § % tional data, and 3 featured cohort designs. Twenty-four
S8 = '§ studies included some multivariate statistical analyses,
g x . although living alone was not included in 4 studies that
g,\a % E% did not show bivariate relationships.”’** One sftgdy
§.% 222 é Eg‘ conducted separate multivariate analyses in the living
&E 3 5 &8 alone and cohabiting groups,*' and 1 did not include
:C: g_r% living alone in a classification tree analysis, although bi-
<= o m <o E 2% variate associations were shown.”!
2 @RBR& B o7 Thirty-three of the 41 studies included over 500
£ ENE-3 §§ participants, 29 of which had more than 1000 partici-
7 >'§ 2% pants. While the studies contained large samples, they
E.f Sé were predominantly explorative and so did not include
'EZJ_E 5\%% power calculations to predict the ability of the st.udy to
22 5 22 detect differences. Generalizability of resu.lts. is also
jg 3 o influenced by recruitment methods, and this is .alsc.) a
- g PN .ng T %'% strength of the research in this area, with 26 stud}es in-
§ =% §§’6 ;%% g_‘%g cluding participants from large nationwide studies. In
B 85;% gg ;,:: gEE addition, 28 studies recruited participants randomly.
S g é 2= ‘:EE %%g“-é §§ Response or participation rates were included whc?re
@ 5 T % E r §§ g 2 g‘;% relevant and available, ran'ging from 17% to 85%%, with
3 ‘é § e=== §§ é?gug S”E 24 of the 28 studies that included rates reporting 50%

or greater.
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Initial electronic databases search
(duplicates excluded)
(n=36 510)

Additional articles identified
through hand searching reference
lists
(n=11)

Screened out based on title - database

Potentially relevant articles sought for
abstract review
(n=830)

(n=35691)

- Animal studies

- Infants, children, adolescents, pregnant
or lactating women

- Persons with disease or in institutions

- Locations with % LA <10% or unknown

Screened out based on abstract title

Potentially relevant articles sought for
full review
(n=547)

and/or a review, qualitative research or
Government report (n=283)

Final sample
(n=41)

Excluded (n=506) due to:

- Living alone or equivalent not a measured variable (n=443)
- Living alone only included within background characteristics
&/or noted as a confounding factor in adjustments (n=18)

- Outcome measure not within categories of interest e.g.
motivation/readiness to change, ready meal/fast food
consumption, energy density of diet, meal
skipping/regularity, adequacy of spending on food,
affordability of food (n=15)

- Household size included as a continuous variable only (n=4)
- All participants living alone (n=6)

- Single foods (not groups) (3)

Home delivered meal clients only (n=9)

- Locations with % LA <10% or unknown (n=2)

- Np comparison of living alone vs. other (n=1)

- Living alone grouped with other household types (n=3)
Abstract from conference proceedings (n=2)

Figure 1 Flow chart summary of the search strategy. Diagram based upon Carbone and Zoellner (2012)?° and Moher et al. (2009).”'

Abbreviation: LA, living alone.

Interpretation of results is complicated by the vari-
ety of methodologies used to assess food and nutrient
intake. Each method has strengths and limitations,*>*’
but 33 of the 41 studies used a method of dietary assess-
ment that has been validated (Table 1). Table 2 identi-
fies they key methods used to assess food and nutrient
intake. Eight studies did not indicate whether the tools
used had been validated.

Study results

The outcomes measured by each study have been
grouped as follows: food group intake; nutrient intake;

598

a summary score of food and/or nutrient intake; and
food-based analysis of dietary patterns (Table 2).
Studies that included more than one category are
grouped separately. All associations and differences de-
scribed are significant at the level of P < 0.05 or below.

Food group intake. Eighteen studies investigated associ-
ations between living alone and intake of one or more
food groups as either absolute intake or compliance
with food-based recommendations. Fourteen studies in-
vestigated fruit and/or vegetable intake, with 10 finding
that men and/or women living alone had a lower fruit
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and/or vegetable intake or were less likely to comply
with recommendations than people cohabiting. This re-
lationship was seen in men, but not women, in 5 of the
studies.”*******> Two studies that analyzed men and
women separately found lower intakes of fruits but not
vegetables*® or of fruits and vegetables® in those living
alone. A study of women only found lower fruit and
vegetable intake in those living alone.”” Two studies
that analyzed men and women together found lower in-
takes of fruits® or of fruits and vegetables®” in those liv-
ing alone. Of the 4 studies that found no associations, 2
included only female participants.””*® A third was
based on a single question with unspecified validity.*!
The fourth, however, included men and women, and
intake was assessed by 7-day food records,” whereas
most other studies used questionnaires.

Seven studies investigated the frequency of con-
sumption of meat, fish, and poultry or the compliance
with dietary recommendations for these foods. Of those
that investigated fish or seafood separately, all 3 found
that men and women living alone were less likely to
consume fish.”**>*® Results for consumption of meat,
fish, poultry, and eggs are less clear. One found that
men and women living alone were more likely to con-
sume meat as a main meal*® or to consume recom-
mended amounts of meat, fish, and poultry.”’ However,
another found that women, but not men, were less
likely to report regular meat consumption.”> Murphy
et al.*® found that women living alone at 2 time points
were less likely than those with a spouse at both time
points or with a spouse at baseline only to consume the
recommended servings of meat and alternatives.
Another study found that men and women living alone
had a less varied intake of meat, seafood, and eggs.*

No clear pattern was evident for intake of grains
and/or potatoes or intake of milk and milk products.
Two studies found that consumption of cereals or com-
pliance with recommendations was lower in men and
women”” or in women only.>’ However, 2 studies found
no association with adherence to recommendations for
starchy foods® or with consumption of grain foods.*
Regarding milk and milk products, 1 study found that
men but not women aged 18 years and over were more
likely to consume recommended amounts of dairy,”"
whereas 2 found no association with adherence to rec-
ommendations in men or women between 45 and 74
years of age.”*’® Of the studies that included intake of
grains and/or dairy, only Friel’' included adults below
the age of 45, which could limit generalizability to
younger adults.

Four studies investigated living alone and consump-
tion of foods high in fat and/or sugar, with conflicting re-
sults. Of the 2 that examined compliance with
recommendations, 1 found that men and women living

0.05)

Abbreviations: BV, bivariate; C + Ch, couples with children; CBP, cereals, breads, potatoes; Cl, confidence interval; DQI, Diet Quality Index; F, female; F, F ratio; FFQ, food frequency

3.48[1.01-11.99], P=

lived with others to be in the group that shifted toward an

unhealthier cluster compared with stable group (OR

MV analysis: people who lived alone more likely than people who
[95%Cl]

Results™*

FFQ: 3 dietary clusters. Healthy cluster; mod-
erately healthy cluster; unhealthy cluster

Outcome variable

Explanatory variables

Not living alone
: 36 63 62
gn except Murphy et al.,>® Prevost et al.,”> and Walthouwer et al.

standard error.
All studies were of cross-sectional desi

53.8% M; 18-65y

at follow-up

n =483 at baseline, 379  Living alone
17.2% living alone;

living alone, gender,

Number, percent
age

y Allowance; SE,
ivariate results are presented if no further multivariate analyses were conducted.

b

y
dResults too extensive to present all data. See Appendix S1 in the Supporting Information online for further information.

(2014)%?

the Nether lands
questionnaire; FU, follow-up; FV, fruits and vegetables; HDI, Healthy Diet Index; IRR, incidence rate ratio; M, male; MFP, meat, fish, and poultry; MV, multivariate; NS, nonsignificant; RDA,

Recommended Dietar
Only significant results are presented.

Table 2 Continued
Reference, country
onl

Walthouwer et al

a
b
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alone were more likely to comply with recommendations
for intake of foods high in fat and sugar,’’ although the
other, which included women only, found no associa-
tion.*® However, both studies that reported a difference
performed bivariate analyses only, and Ball et al.*® also
found similar results in bivariate analysis. Consistent
with these findings are those that women, but not men,
who live alone are less likely to consume foods high in
fat at the bivariate level.*' A second study, however,
found no association in multivariate analysis between liv-
ing alone and the likelihood of consuming high-fat foods
in men or women.’ In all the studies that looked at in-
take of food groups, the influence of age is not clear be-
cause studies did not specifically investigate this, and a
mix of age groups was included in studies that did and
did not report results.

Nutrient intake. All studies estimated nutrient intake
from foods only with nutrient intake from supplements
not assessed. Six studies investigated macronutrient
and/or micronutrient intakes per day. Three of these
found no differences in intakes between persons living
alone and those living in other arrangements,****°" but
they were all small studies with 33 to 190 participants.
Three larger studies did find multiple differences in
daily energy, macronutrient, and micronutrient intakes.
Two reported no clear patterns, with intakes of some
nutrients being higher in persons living alone and in-
takes of other nutrients being lower.”*>* The third
found that intakes that differed were all lower in per-
sons living alone, with living alone appearing to have a
greater influence on micronutrient intake in men than
in women.” Two of these studies only looked at the dif-
ference in absolute intakes at a bivariate level.”">?
Friel’® did complete multivariate analyses to investigate
the independent association with proportion of energy
from macronutrients, finding a negative association in
persons living alone for fat and a positive association
for carbohydrate. Five of these 6 studies included per-
sons over 50 years of age, and 2 included only female
participants, which could influence generalizability of
results.

Two studies did investigate compliance with recom-
mendations for specific nutrients. One of these, which
included women aged 50-55 years, found no differences
at the multivariate level.*® Another study reporting only
on calcium intakes found that women living alone had a
higher prevalence of inadequate intake, but this was not
assessed at the multivariate level.**

Summary scores based on food and/or nutrient intakes.
Six studies investigated living alone compared with
other arrangements and summary scores based upon
intakes of food. Although the methods used to calculate
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the scores varied, they were based primarily upon as-
sessing quality in terms of variety of intake and/or com-
pliance with food-based recommendations. Four of
these studies found that living alone was negatively as-
sociated with dietary quality in individuals’®*>>* or
households,” whereas 2 studies found no associa-
tion.”>* Of the studies that found no association, one
was comparatively smaller and only included low-
income participants.”® While the second was larger and
included men and women aged 25 years and over, the
validity of the scoring system used to classify diets as
more or less healthful was not clear.”” Of the studies
that did find an association, 2 specified that the scoring
system used was validated,”>* whereas 2 did not.***®
Any association with age is not clear, as studies that did
and did not find associations included participants with
a mix of ages.

Four studies calculated a summary score based
upon the percentage of nutrient recommendations met,
tallied across multiple individual nutrients in men and
women.””*>?* One study also calculated a moderation
index based upon energy from fat, saturated fat, choles-
terol, and sodium.”* With respect to adequacy of nutri-
ent intake, 2 studies found that individuals living
alone®” or 1-person households* had diets of lower ad-
equacy, although the first of these investigated bivariate
associations only. The 2 that found no associations had
participants aged 50 years and above, whereas the stud-
ies that found associations had participants over 19
years of age’ or with household heads aged 60 years
and above.” The single study that looked at moderation
found that compliance with standards was higher in
men and women living alone.”> While multivariate
analysis was not conducted, the authors observed this
across a range of sociodemographic variables. However,
a fifth study that examined only fat intake behaviors
found no difference between groups in multivariate
analysis.””

Three studies calculated a summary score based
upon a combination of foods and nutrients. The validity
of the score was discussed for 2 studies, but not for the
third study.” Two studies found no association between
the summary score and living arrangements in men and
women aged 61-80 years’® and 16-74 years.”” The third
study calculated results using data from 4 different na-
tional studies of adults over 50 years of age. Negative as-
sociations were found for males and females living alone
compared with couples for the scores used in Finland,
Italy, and the United Kingdom, although no association
was seen in Sweden.”* Data for Finland and the United
Kingdom were studied at the household level.

Food patterns. Seven studies used cluster or principle
component analysis to classify different dietary patterns.

Nutrition Reviews® Vol. 73(9):594-611

202 1dy /| U0 1s9nB Aq 2£8ZE€8L/YBS/6/EL/PIOIE/SMAIASIUONINU/WOO"dNO"OlWapede//:SARY WOy papeojumoq



The number of specific clusters/components chosen
ranged from 2 to 4. While comparison is complicated
by the variation in studies, some patterns are apparent.
Three studies found an increase in popularity of un-
healthy dietary patterns among persons living alone for
men and women over 18 vyears of age’®; for
men and women 50 to 69 years of age, although the
cluster was mainly male®®; and for men - but not
women - 45 to 60 years of age.”” One study found that
single-adult households in Mediterranean and
Scandinavian populations were less likely to purchase
foods characteristic of a healthier pattern of eating.”' A
fifth study with a longitudinal design further found
that, among men and women aged 18-65 years, those
living alone were more likely to shift to a less healthy
diet between baseline and follow-up.®® In contrast, 1 of
these studies found that women, but not men, were
more likely to consume a diet high in fruits and vegeta-
bles and low in fatty foods,® and another found that el-
derly 1-person households in central or northern
Europe were less likely than other types of households
to purchase beverage or convenience foods. Two of the
7 studies found no associations with dietary cluster/
component scores.””®* Again, a mix of age ranges was
seen across all the studies. All but 1 of the studies™ used
a nationwide sample, 2 studies had fewer than 1000 par-
ticipants,””®” and 1 study analyzed results only at the bi-
variate level.*

The relationship between study findings and socio-
economic factors that could be related to living alone is
difficult to establish. In only 2 studies were all partici-
pants of low-income/socioeconomic position, with 1
finding an association in an entirely female group®” and
1 finding no associations.”® Of the studies that investi-
gated the relationship between living arrangements and
food or nutrient intake using multivariate analyses, only
3 did not specifically consider at least 1 indicator of so-
cioeconomic position, such as income, education, or oc-
cupation,*®***” suggesting that results are likely to be
independent of these factors. A fourth study was re-
stricted to low-income participants,”® and a fifth did not
specify the variables adjusted for in the analysis. Marital
status was included in multivariate analyses in only 7
studies,?> 72230344955 211d location (region or rural vs ur-
ban) was included in 13,23-232930.3448-50.58,606163
including 3 based upon the same participants,” > which
provides limited evidence on the interactions between
living alone and marital status or location.

DISCUSSION
This review is believed to be the first to investigate the

relationship between living alone and food and nutrient
intake. Significant differences were reported in 32 of the

Nutrition Reviews® Vol. 73(9):594-611

41 eligible studies identified, although 6 of these found
that the results did not remain significant at the multi-
variate level of analysis. There was heterogeneity in re-
sults, which could be due to variation in the studies
included but could also reflect the diversity of persons
who live alone. Despite these complexities, some pat-
terns were suggested. Studies that looked more broadly
at dietary patterns or clusters found that persons living
alone were less likely to follow healthy diets, although
this was not consistent, with some studies suggesting
that women and/or older age groups living alone were
more likely to follow a healthier diet. The studies that
used summary scores based on food intake indicated
that dietary variety was lower in persons living alone, al-
though again this was not seen in all studies. Results
from summary scores that included nutrients were less
consistent. For the studies that focused on food groups,
the most consistent evidence is available for lower in-
take of fruits, vegetables, and fish in persons living
alone. Although 1 of the studies that found no relation-
ship with vegetable intake used a 7-day food record,
which is least susceptible to recall bias, most of the stud-
ies that did find a link used validated tools. Fish intake
was consistently seen to be lower in people living alone,
but findings on meat intake were not consistent. Few
conclusions about nutrient intake can be drawn, with
studies reporting variable results.

Of the 9 studies that reported no significant results,
2 were small studies of 33 and 190 persons.”>”" One in-
cluded only low-income participants,” 2 did not specify
if dietary assessment methods were validated,*>®® and 1
was not a nationwide study.” Another was 1 of 3 papers
reporting on the same study participants,”” with the
other 2 showing some significant associations.*»** If
only the study results at the multivariate level are con-
sidered, no conclusions on study quality or results can
be drawn, as larger national studies that used validated
tools were seen across the studies that did and did not
report significant findings. However, significant associ-
ations were seen in all 4 studies conducted at the house-
hold level. Interaction with socioeconomic factors such
as age, education, income, rural/urban location, and
marital status is also difficult to interpret, particularly
since most studies were not designed to investigate the
association between living alone and diet but included
living arrangements as one of multiple socioeconomic
factors. A combination of different potential confound-
ing factors was adjusted for in studies that did and did
not find significant results. Discussion of this topic
must therefore consider the complex context within
which these socioeconomic and dietary factors interact.

Socioeconomic factors and living alone. A combination
of interrelated changes has resulted in an increase in
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persons living alone. Discussion of the changes that
have contributed to the rise in living alone are discussed
elsewhere."> Briefly, these include the following:
changes in the population age structure, including dis-
parity in life expectancy between men and women and
age difference between partners; encouragement of
youth independence; delay in partnering and having
children; increases in childlessness; decline in family
size; likelihood of women having custody of children
after divorce; higher rates of couple dissolution; “living
apart together” arrangements; and demise of the multi-
generational family household."?

Given the range of factors that have influenced the
increase in people living alone, it is not surprising that
research shows this population to be a diverse and
changing group in which nutrition and health needs
and risks are likely to vary. This is consistent with this
review’s findings of variation in the food and nutrient
intakes of participants living alone compared with those
in other living arrangements. Elements of demographic
change that should be given particular prominence
when considering the links between living alone and
nutrition include diversity in gender, socioeconomic
position, and age."” Certain demographic characteris-
tics can influence the likelihood of living alone, which
could have implications for food and nutrition behav-
iors and outcomes. Further, there are many aspects of
living alone that could influence food and nutrition
practices. The diverse characteristics of people living
alone and the complex social and demographic changes
thought to underlie the rise in 1-person households
could shape the influence of living alone on food and
nutrition in ways that both enable and hinder compli-
ance with recommendations to optimize nutrition sta-
tus. This could partly explain why, although most
studies found living alone to be linked to undesirable
food intake, some studies found a greater number of
healthy behaviors in some groups of persons living
alone, while others found no differences.

Living alone could represent a barrier to healthy
eating that is related to the cultural and social roles of
food and cooking. Jamieson and Simpson® commented
that “how people reflect on and manage eating in the
context of living alone is a specific focus that ... sheds
light on processes of social integration, given that eating
with others is a universal means of sustaining and cele-
brating relationships.” Multiple studies have highlighted
a reduction in motivation and enjoyment in cooking
and/or eating when alone, often manifested as the prep-
aration of simple meals or the use of ready-made
meals.>®>™ Other potential consequences are the
absence of support or encouragement to comply with
healthy eating guidelines® and difficulty in managing
portion control.” Study findings of less diversity in food
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intake, lower consumption of fruits and vegetables, and
a higher likelihood of consuming an unhealthy food
pattern are consistent with these observations.

A lack of cooking skills can also contribute to the
difficulty of preparing meals when alone, a particular
risk in bereaved or divorced persons previously reliant
on their partner for food preparation.”” In some cir-
cumstances, the problem may be an inability to adapt to
cooking for only 1 person.””® Lack of assistance in pur-
chasing or acquiring food can also increase the burden
of preparing meals, a particular problem if challenges
with lifting and transporting food exist.””*>’® The
higher presence of barriers to obtaining and preparing
meals in persons living alone is supported by findings
from 4 studies investigating living arrangements and
the use of supplemental food programs such as Meals
on Wheels. All 4 studies found that persons living alone
were more likely than other groups to use these serv-
ices.”'””* Challenges in acquiring and preparing food
could also contribute to the reduced diversity of foods
consumed by persons living alone.

Increases in cost of living, cost of food per head,
and cost of energy associated with living alone could
also influence eating practices, as persons living alone
are less able to take advantage of economies of scale due
to issues such as spoilage, taste fatigue, and storage con-
straints.”>*>>* An increased likelihood of food insecurity
or reduced food access in persons living alone com-
pared with persons living in other arrangements has
been reported in 5 studies’>”” and supports the sugges-
tion that food cost is a problem for many people who
live alone. Demographic data suggest that the groups
living alone most likely to be affected by economic fac-
tors are men and elderly women who have lower
incomes than persons of the same age living with
others."” Economic factors could explain lower con-
sumption of foods such as fish, fruits, and vegetables,
which require more frequent purchase and consump-
tion and can also be more expensive.

Psychological and mental health factors associated
with living alone could also influence food intake. The
correlations among living alone, isolation, and loneli-
ness are complex.®” Having a large social network does
not necessarily indicate the absence of loneliness,®® and
living alone is not synonymous with being alone or
loneliness.*>®! The link with isolation is possibly stron-
ger; while not all persons who live alone are isolated,
most who are isolated live alone,*® and research indi-
cates that the risk of both loneliness and social isolation
is higher in persons living alone.”*"** Evidence suggests
that psychological factors can affect people differently,
resulting in increased or decreased dietary intake. For
example, in a review of social and emotional origins of
comfort eating, Grant®® discussed that, with reference
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to loneliness, eating provides a sense of comfort that
replaces human connections that persons long for but
do not have. Research has also found that loneliness is a
significant predictor of malnutrition in the elderly.**
Living alone also entails an absence of social constraints
around what constitutes a proper meal.*> The impact of
the presence of others when eating also should be con-
sidered. A review of the effect of the presence of others
highlighted that social influences on eating are pro-
found®® and discussed evidence from different research
areas indicating that it can result in either increased or
decreased intake.*® Evidence of the psychosocial impli-
cations of living alone for eating are consistent with the
findings reported in the current review, whereby intakes
in individuals living alone were both higher and lower
than those observed in individuals living with others.
Some aspects of living alone, such as independence
and autonomy, may enhance the ability to comply with
healthy eating guidelines.” A person living alone does
not have to take into account the food likes and needs
of other people.® The increase in control over the types
of foods purchased and available in the home could
support behavior-change techniques such as stimulus
control. Another implication is that living alone could
reflect social advantage because of the relative expense
of this lifestyle arrangement, a pattern that appeared to
be more common in women than men."” de Vaus and
Richardson' also suggested that their finding of social
advantage in women living alone could indicate that
women may “as a result of their learning and success in
the education system be more confident about relying
on their own resources in managing life.” This could
extend to their ability to manage food and nutrition
needs. While results were not entirely consistent, the
current review did find a pattern suggesting gender dif-
ferences in some studies that included men and women,
with men more likely to show undesirable food intakes.

Implications of findings. The studies reviewed indicate
that persons who live alone may be more likely to have
an inadequate intake of some core foods, especially
fruits, vegetables, and fish. Low intake of core foods is
linked to chronic diseases such as cardiovascular dis-
ease, diabetes mellitus, and some cancers.®”®® This
review indicates the possible importance of considering
living alone in different stages of the nutrition care
process. Further, persons living alone are diverse in
terms of age, gender, socioeconomic status, and educa-
tion and are likely to have needs that differ from those
of persons not living alone. When assessing individuals,
dietitians could collect data on living arrangements,
which might indicate possible barriers or enablers
toward compliance with recommendations. It is also
important to consider living arrangement data when

Nutrition Reviews® Vol. 73(9):594-611

assessing the need for interventions at the group and
population levels and to ensure those interventions are
not just targeted at couples and families.

There are several specific nutrition strategies that
could address some of the possible barriers linked to liv-
ing alone: cooking skills programs and recipes that
focus on preparation of meals for 1 person across a
range of budgets; education that addresses purchasing
and storage of food; improved availability of healthy
foods that can be purchased, prepared, and stored
easily; and supplemental food programs and develop-
ment of socially acceptable opportunities for eating in
communal settings. For other health professionals man-
aging the care of people living alone, the results indicate
that the potential negative impact of living alone on
nutritional status should be considered.

Strengths, limitations, and further research. The results
of this review may have been affected by publication
bias, since studies not finding an association are less
likely to be published. Non-English-language publica-
tions were excluded because of a lack of resources for
translation, which could introduce language bias. The
inclusion of all studies, regardless of quality, could also
be a limitation. Given the novelty of this topic, however,
the inclusion of all research was deemed warranted, and
quality was considered in the interpretation of results.
A strength of the review was the number of large,
national studies included. However, there was a reliance
on cross-sectional data, with only 3 studies investigating
whether a change in living arrangements is linked with
changes in dietary patterns.’®®>® Variation in study
design as well as the type and validity of methods used
to assess outcomes also complicates the ability to com-
pare studies. Most studies included multivariate analy-
sis, but the range of covariates included was not
consistent, particularly for inclusion of marital status.
As the review was based solely upon quantitative
research, it provides limited insight into the reasons
why people living alone show different dietary behav-
iors. In addition, the focus of the review was single-per-
son households. People living in shared households
who are responsible for preparing their own foods are
likely to experience similar barriers to healthy eating.
While randomized controlled trials are unfeasible,
larger studies that focus on living arrangements and that
include possible confounding and effect-modifying vari-
ables are needed. Longitudinal research could investigate
the influence of the duration of time living alone or the
change in living arrangements and add to the small
number of longitudinal studies available. For example,
there is potential for the use of life-course cohort or
panel data that provide information on living arrange-
ments, food or nutrient intake, and related covariates.
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CONCLUSION

This study provides the first comprehensive review of
research investigating associations between living alone
and nutrient and food intake. While the results do sug-
gest differences in the food and nutrient intakes of peo-
ple who live alone compared with people in other
circumstances, further research is needed to investigate
these findings and to consider interactions with the
myriad complex factors that lead to living alone and the
reasons why living alone influences nutrient intake.
This could improve understanding of the relationship
between living alone and poor health outcomes and
inform the development of interventions for individu-
als, groups, and populations.
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