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ABSTRACT

Objectives Multimorbidity is one of the greatest
challenges facing healthcare internationally. Emergency
department (ED) attendance and hospitalisation rates
are higher in people with multimorbidity, but most
research focuses on associations with individual
characteristics, ignoring household or area mediators of
service use.

Design Systematic review reported using the synthesis
without meta-analysis framework.

Data sources Twelve electronic databases (1 January
2000-21 September 2021): MEDLINE/OVID, Embase,
Global Health, PsycINFO, ASSIA, CAB Abstracts, Science
Citation Index Expanded/ISI Web of Science, Scopus,
Cumulative Index to Nursing and Allied Health Literature,
Sociological Abstracts, the Cochrane Library, and
OpenGrey.

Eligibility criteria Adults aged >16 years, with
multimorbidity. Exposure(s) were household and/or area
determinants of health. Outcomes were ED attendance
and/or hospitalisation. The literature search was limited to
publications in English.

Data extraction and synthesis Independent double
screening of titles and abstracts to select relevant full-text
studies. Methodological quality was assessed using an
adaptation of the Newcastle-Ottawa Quality Assessment
Scale tool. Given high study heterogeneity, narrative
synthesis was performed.

Results After deduplication, 10721 titles and abstracts
were screened, and 142 full-text articles were reviewed,
of which 10 were eligible for inclusion. In people with
multimorbidity, household food insecurity was associated
with hospitalisation (OR 1.58 (95% Cl 1.06 to 2.36) in
concordant multimorbidity). People with multimorbidity
living in the most versus least deprived areas attended

ED more frequently (8.9% (95% Cl 8.6 to 9.1) in most
versus 6.3% (95% Cl 6.1 to 6.6) in least), had higher rates
of hospitalisation (26% in most versus 22% in least), and
higher probability of hospitalisation (6.4% (95% Cl 5.8

t0 7.2) in most versus 4.2% (95% Cl 3.8 to 4.7) in least).
There was non-conclusive evidence that household income
is associated with ED attendance and hospitalisation. No
statistically significant relationships were found between
marital status, living with others with multimorbidity, or
rurality with ED attendance or hospitalisation.

STRENGTHS AND LIMITATIONS OF THIS STUDY

= Comprehensive literature search of 12 electronic
databases to examine associations between house-
hold or area context and hospital attendance, spe-
cifically in people with multimorbidity

= Reporting as per Preferred Reporting Items for
Systematic Reviews and Meta-Analysis and
Synthesis Without Meta-analysis guidelines

= Limited evidence available in current literature with
a small number of studies meeting eligibility criteria

= Heterogeneity in multimorbidity definition and mea-
surement, study exposures, outcomes, and analysis
methods, precluded meta-analysis

Conclusions There is some evidence that household and
area contexts mediate associations of multimorbidity with
ED attendance and hospitalisation, but firm conclusions
are constrained by the small number of studies published
and study design heterogeneity. Further research is
required on large population samples using robust
analytical methods.

PROSPERO registration number CRD42021283515.

INTRODUCTION

Multimorbidity is usually defined as the pres-
ence of two or more long-term physical or
mental health conditions and is one of the
greatest challenges facing healthcare interna-
tionally. It is becoming more common glob-
ally because of population ageing,'* improved
survival after acute illnesses such as myocar-
dial infarction,® and changing patterns of
mental health in younger people.* There
are large independent associations between
multimorbidity and adverse outcomes
including frailty,5 reduced functional health
status,’ and hospital attendance.’ People with
multimorbidity are at nearly three times the
risk of hospitalisation compared with those
without.”
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Research usually compares different groups of people
with multimorbidity, for example, defined by their indi-
vidual characteristics, such as age, sex, and lifestyle
factors.® ¥ However, for this important patient group,
social and environmental contexts are rarely examined
in depth. People live in a social context, where attitudes
and practices can be influenced by those around them;
for example, households have been described as ‘a
living and developing unit of interdependent members,
sharing common internal and external conditions and
interactions’.'” Research examining general adult popu-
lations (not stratified by multimorbidity) has found that
people who live in a household with fewer financial or
food resources,'" ¥ and single person households,' are
at higher risk of emergency department (ED) attendance
and hospitalisation. Likewise, the areas in which people
live can influence health, and people living in urban areas
and in areas with low socioeconomic position (SEP), with
associated additional health burdens, are similarly at
risk."* Households and areas are therefore an important
unit of measurement when considering patterns of
disease and healthcare use." To date, there is a paucity of
synthesis of studies examining these data in people with
multimorbidity. Additionally, consideration of factors
such as geographical proximity to services, known to be
associated with likelihood of ED attendance,16 and consid-
eration of variation in how services themselves operate,
including supply-side factors such as relative accessibility
of primary care versus ED care, is important.

Understanding whether and how context influ-
ences outcomes is needed to ensure that the call by the
Academy of Medical Sciences for research into ‘how to
organise healthcare systems to better manage patients
with multimorbidity’ is based on appropriate under-
standing of both the individual and their social and envi-
ronmental context.? The aim of this review is to examine,
in people with multimorbidity, associations of household
and area contextual exposures with ED attendance and
hospitalisation.

METHODS

Method development and reporting of findings of the
systematic review were based on the Preferred Reporting
Items for Systematic Review and Meta-Analysis Protocols
2020 checklist."” The protocol was registered with PROS-
PERO CRD42021283515.

Eligibility criteria and inclusion

Eligible studies included populations of adults aged 16
years and over, from the general population, who had been
assessed for, and had, the presence of multimorbidity or
multiple long-term conditions (LTCs), defined according
to the Academy of Medical Sciences core definition
of multimorbidity as ‘two or more chronic conditions’
(table 1).2 Study exposure (s) examined were one or more
household and/or area determinant of health, including
built environment and socioeconomic determinants of

health (table 1)."® Study outcomes were ED attendance
and/or planned or unplanned hospitalisation.

Search strategy
Twelve electronic databases (MEDLINE/OVID, Embase,
Global Health, PsycINFO, ASSIA, CAB Abstracts, Science
Citation Index Expanded/ISI Web of Science, Scopus,
Cumulative Index to Nursing and Allied Health Litera-
ture, Sociological Abstracts, the Cochrane Library, and
OpenGrey) and reference lists were searched for full-text
articles meeting eligibility criteria, published between
1 January 2000 and 21 September 2021, which was the
date the final searches took place. Searches were limited
to articles written in English. An empirical approach to
deriving the search terms was followed using a test set of
three critical papers, one examining the household and
area determinants of multimorbidity,19 a second exam-
ining the definition and operationalisation of the term
multimorbidity,”” and a third meeting the study inclu-
sion and exclusion criteria.”’ Key search terms, derived
through reference to medical subject heading terms in
test papers, iterated within MedLine to maximise sensi-
tivity and specificity for relevant articles, were divided into
three sets pertaining to multimorbidity, contextual expo-
sures, and healthcare use (online supplemental table S1).
Following removal of duplicate records, independent
double screening for relevance was performed for all
titles and abstracts, using Covidence software,22 and rele-
vant full-text studies were selected (figure 1). Conflicts
were resolved through discussion between screeners
(CM, HWF, EL, and TC) at each stage of screening and
eligibility of all included studies was verified by a fifth
author (BG).

Quality assessment

The Newcastle-Ottawa Quality Assessment Scale tool® was
adapted (online supplemental box SI), and study quality
screening for each paper was performed independently
by two of the researchers (CM plus one of HWF, EL, and
TC), with consensus achieved through discussion.

Data synthesis

CM performed data extraction using a custom spread-
sheet to record study design, location, population (age,
definition of multimorbidity), exposures (household
and/or area), and outcome measures (ED attendance
and/or hospitalisation). If data were missing or unclear,
we contacted corresponding authors for clarification
who provided additional data and information regarding
study methodology and analyses.

Study methodologies, exposures, outcomes, and effect
measures were diverse and heterogeneous, and narrative
synthesis was therefore performed according to Synthesis
Without Meta-analysis®* and PRISMA guidelines.'” Studies
were grouped according to exposure examined to ensure
meaningful presentation of reviewed evidence.”” Presen-
tation of results using a standardised metric was not
possible given the heterogeneity of outcome measures.
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Table 1 Study inclusion and exclusion criteria
Inclusion Exclusion
Population Adult participants from the general population Participants initially selected based on the presence
residing in the community, aged 16 years and older  of index diseases, including any study examining
and assessed for the presence of multiple LTCs comorbidity
(multimorbidity)
Studies exclusively examining children aged 15 years
and younger
Participants within hospital settings, or examination
of readmission where the denominator is previously
hospitalised participants
Exposure > 1 household- or area-level socioeconomic Individual SDoH only (e.g., ethnicity)
determinant of health (SDoH) in alignment with the ~ Study exposure(s) are direct ‘causes’ of ill-health,
WHO Commission on SDoH (CSDH) Framework ' such as health behaviours (e.g., smoking)
Household: one residential unit, characteristics can
include reference to the built environment or the
occupants living within
Area: geographical area within which a person lives
including all area sizes larger than a household unit
Comparator Study reports comparator group(s) for SDoH Study does not report a comparator group for SDoH
exposures (e.g., prevalence of hospitalisation exposure(s)
admission in lowest versus highest household
income)
Outcome Prevalence or incidence studies examining Studies not examining emergency department use or
emergency department use and hospitalisation hospitalisation
(defined as a planned or unplanned overnight
admission)
Study design Peer-reviewed studies of quantitative research Systematic reviews, meta-analyses, clinical trials,

designs (cross-sectional and longitudinal)

LTCs, long-term conditions.

Due to the small number of included studies, all study
results were reported with quantitative figures given for
statistically significant findings. Narrative comparison of
heterogeneity between studies examining each exposure
was performed by reviewing results within each group,
comparing methodologies, exposures, and outcomes.

Patient and public involvement

Patients or the public were not involved in the design,
conduct, reporting, or dissemination plans of this
research.

RESULTS

The systematic search identified 16853 articles. After
removal of 6132 duplicates, 10721 titles and abstracts
were screened, of which 10579 were excluded at the first
screening stage. Full-text screening of 142 articles identi-
fied 10 studies meeting eligibility.

Study characteristics
Three studies were conducted in Asia,
Europe,21 2939 two in North America,?’1 % one in Africa,

2-28 three in
33

and qualitative research

and one used multiple sites”® (table 2). All studies used
cross-sectional data and of these, two used data derived
from existing cohort studies.” ** Study sample size ranged
from 1670 to 5316830 (median 27689 participants, inter-
quartile range (IQR) 20689-216633). Seven studies
reporting regression model outcomes,”’ **** #! ¥ ysed
smaller populations (1670-162464 participants, median
24642, IQR 15 387-66474), than the two studies reporting
rates of hospital attendance (2 262 698-5 316 830, median
3 789 764, IQR 3 026 2314 553 297).%** Each included
study examined a specific age group, which were >15
years old (one study),*® 15-65 years old (one study),*® >18
years old (two studies) 732590 years old (two studies),*’*
>40 years old (one study),” >50 years old (one study),”’
and =65 years old (two studies) 208

Multimorbidity was defined as the presence of two
or more LTCs by all studies, with the number of LTCs
included in multimorbidity measures ranging from 8 to
52 (median 26.5, IQR 13-41.5). Nine studies included
both physical and mental LTCs,?" *~*° and one study only
included physical LTCs.*® Various approaches were taken
to defining the list of LTCs included, ranging from no
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16853 records identified:
MEDLINE 1659
Embase 5549
ASSIA 380
CAB Abstracts 142
Scopus 3458
Psych Info 283
Web of Science 4071
CINAHL 132
Global Health 556
Sociological Abstracts 623
Cochrane Library Database 0
Open Grey 0

) 6132 duplicates removed

10721 abstracts screened

10579 records excluded

142 full-text studies assessed for eligibility

132 full-text studies excluded:
97 wrong patient population
15 wrong setting
14 no results for household/area exposures
3 wrong outcomes
2 duplicated articles
1 wrong study design

10 studies included for the review

Figure 1 Study selection, PRISMA diagram. PRISMA,
preferred reporting items for systematic reviews and meta-
analyses.

included rationale by Lu et a*® and Stafford et al,*' adap-
tation of previous studies examining multimorbidity by
Oureta et al,29 to including LTCs included in the Charlson
and Elixhauser indexes by Mbuya-Bienge et al*® Tomita
et al® examined both concordant and discordant multi-
morbidity, fitting separate logistic regression models for
each. In this study, discordant multimorbidity was defined
as the occurrence of LTCs in more than one domain in
mental health, non-communicable, and communicable
disease.

The 10 included studies examined six unique exposures,
where an exposure was defined as any household or area
characteristic associated with ED attendance or hospital-
isation. Seven studies examined household,?' #*-2% 31 33 4
and four studies examined area exposures.27 293032 One
study, by Pati et al”” examined both household and area
exposures.

Household exposures examined were household
income (three studies),”® *' ** multimorbidity status
of other household members (one study),21 house-
hold food insecurity (one study) ,¥ and marital status
(four studies).”™ * Data on household income were
derived through household surveys in all included
studies.”® *' ** Household food insecurity was defined

using a cross-cultural measure, where survey participants
were asked how often there was no food in their house-
hold and how often household members went to sleep
hungry or did not eat for a day.”®> Multimorbidity status
of other household members was determined through
linkage of local government and health provider adminis-
trative data with the unique property reference number,”
a unique identifier for every addressable location in the
UK.” Marital status was the most examined household
exposure, but studies varied in how they examined this.
Pati et al’’ classified participants as currently married and
currently not married, and Lu et a*® defined groups as
married and single/divorced. Tomita et af® and Chung
et al’® divided participants into three groups comparing
those who are currently married with never married or
separated/divorced/widowed. Stafford et al' examined
multimorbidity status of household the other household
resident in two-person households, with no reference to
relationship status.

Area exposures examined were area SEP (three
studies)® ' and rurality (one study) 27 All studies exam-
ining area SEP used a similar approach to deriving their
SEP measure, using quintiles of a score derived from
census tract deprivation indexes, based on rates of unem-
ployment, educational attainment, and type of employ-
ment. Rurality was examined as a dichotomous exposure
of rural versus urban, derived from population size and
density, and proportion of workers.

Reported outcomes were any ED attendance (two
studies),” * any hospitalisation (whether planned or
unplanned, and some studies did not differentiate
whether hospitalisations were planned or unplanned)
(six studies),® ¥ 2 31353 3y ingatient or outpatient
hospital attendance (one study),”” any ED attendance
or unplanned hospitalisation (one study),”’ and any
unplanned or emergency hospitalisation or unplanned
or emergency potentially avoidable hospitalisation (one
study).” No studies presented results stratified by the
number of attendances in the study period.

Methodological quality of studies varied across studies
and was rated high in three studies® *' ** and medium
in six?! 202729323 (o pline supplemental table $2). Poten-
tial bias related to reporting of hospital attendance
outcomes, where studies used either questionnaire-based
self-reported outcomes® #7 % 3* or electronic health
records and health payment systems® * *' *; therefore,
differences in accuracy and reporting could exist between
these studies. Use of statistical reporting varied between
studies, with six studies performing regression models
with different model outcomes, including odds ratios
(ORs), 2 26313 relative risk (RRs),”® incidence rate ratios
(IRRs),” event probability,** as well as studies examining
unadjusted rates of hospital attendance.* **

Household income

There was inconclusive evidence of a relationship
between household income and hospital use. Chung et
al,®® a medium quality study from Hong Kong, examined
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the relative risk (RR) of hospitalisation for households
with different levels of income. Analyses were compared
with household income of <$10 000, and RRs were close
to 1.00 for all income strata, with all 95% confidence
intervals (95% CIs) crossing 1.00 apart from income of
$10-19 000, RR 1.66 (95% CI 1.002 to 1.356). Fisher et
al, a Canadian study rated as high quality, examined
associations between household income and service use
in people with multimorbidity, with separate regression
models fitted to subgroups defined by age-group (65-74
and 75-84 years), sex, multimorbidity (categorised as
2-3 and >4 LTGCs), and outcomes (ED attendance and
hospitalisation) (table 3). In people with multimorbidity,
ORs for ED attendance in people with middle (Canadian
$30-$79 900) and lower (<$30 000) household income,
versus high (>$80 000), were almost all >1.00 (15 out of
16). However, many (12 out of 16) had wide 95% CIs
crossing 1.00, which is likely to reflect the small numbers
in each stratum. There was some evidence of a dose—
response relationship (ORs for low versus high income
were always larger than ORs for medium versus high
income), and estimated ORs were all small to moderate
in size (maximum likelihood in men aged 65-74 years
with >4 LTCs was OR 2.74 (95% CI 1.12 to 6.66) for low
versus high household income). In models with hospital-
isation as outcome, the ORs for middle and lower house-
hold income, versus high, were all >1.00; however, only
two (out of 16) ORs had 95% CIs not crossing 1.00, and
a similar dose-response relationship between degree of
income and hospitalisation was seen.

Wang et al,** a study rated as medium quality, found that
in people with multimorbidity, lower household income
was associated with a higher probability of hospitalisation
in Scotland and public hospitalisation in Hong Kong. A
dose-response relationship was seen where probability
of admission rose as the number of LTCs increased, for
example, probability for hospitalisation was higher in
people with 24 LTCs (probability 30.7% (95% CI 30.3 to
31.7)) than people with two LTCs (probability 18.85%
(95% CI 18.4 to 19.2)) in the lowest household income
group in Scotland. However, a reversed relationship, lower
household income associated with lower probability of
hospitalisation, was seen in China and in private hospitals
in Hong Kong. For example, people with lowest house-
hold income had lowest probability of hospitalisation
(probability 24.7% (95% CI 23.4 to 26.1)) versus people
with highest household income (probability 36.1% (95%
CI 33.6 to 38.6) ), in people with >4 LTCs with no medical
insurance in China.

Household coresident multimorbidity status

An English study by Stafford et af’' examined the multi-
morbidity status of the other household resident in two-
person households. In this study rated as medium quality,
no significant difference between living with someone
who had multimorbidity, versus someone who did not
have multimorbidity, was found in association with ED
attendance (OR 1.08 (95% CI 0.95 to 1.23)).

Household hunger

A statistically significant relationship between severe
household hunger and hospitalisation was found in a
Tanzanian study by Tomita et al,”® rated as high quality.
This relationship was found in both concordant (severe
versus none-to-moderate household hunger OR 1.58
(95% CI 1.06 to 2.36)) and discordant (severe versus
none-to-moderate household hunger OR 1.54 (95% CI
1.04 to 2.28)) multimorbidity.

Marital status

No significant association between marital status and any
outcome was found in the four studies examining this.
Chung et aP® examined RR of hospitalisation depending
on marital status, and there were no statistically signifi-
cant results with all RR being close to 1.00 with wide
95% CIs crossing 1.00. Lu et al,*® a Chinese study rated as
medium quality, found a small but not statistically signif-
icant relationship between being married and hospital-
isation (married versus unmarried OR 1.04 (95% CI 0.54
t0 2.02)). Pati et al’” a study from India rated as medium
quality, found a larger but not statistically significant
relationship in the opposite direction between marital
status and any inpatient or outpatient hospital atten-
dance (unmarried versus married: IRR 1.17 (95% CI
0.85 to 1.61)]). Similarly, Tomita e a’® found a small but
not statistically significant association between not being
married and hospitalisation in people with both concor-
dant multimorbidity (never married versus married OR
1.43 (95% CI 0.62 to 3.28); divorced/separated versus
married OR 1.24 (95% CI 0.86 to 1.7)) and in people with
discordant multimorbidity (never married versus married
OR 1.44 (95% CI 0.63 to 3.28); divorced/separated versus
married OR 1.27 (95% CI 0.83 to 1.85)) in Tanzania.

Socioeconomic position

More people living in the most versus least deprived quin-
tile of areas attended ED in a medium quality Canadian
study by Mbuya-Bienge et af’” (table 4). Results were strat-
ified by number of LTCs and in people with two LTCs,
8.9% (95% CI8.6% t0 9.1%) living in most deprived areas
attended ED versus 6.3% (95% CI 6.1% to 6.6%) in the
least deprived areas; for people with three LTCs 12.0%
(95% CI 11.6% to 12.5%) versus 9.5% (95% CI 9.1% to
10.0%); and for people with more than four LTCs 18.3%
(95% CI 17.9% to 18.8%) versus 16.8% (95% CI 16.3% to
17.4%). Likewise, more people living in the most versus
least deprived area quintiles were hospitalised in the
Spanish study by Orueta et al,*’ a study rated as medium
quality. This study also stratified the number of LTCs and
found that in people with four to six LTCs, 26% living
in most deprived areas were hospitalised versus 22% of
people in the least deprived areas; for people with seven
to nine LTCs, 48% versus 44% (no 95% CIs or cohort
size from which to derive these were provided). However,
in people with =10 LTCs, rates of hospitalisation were
lower in people living in the most, 68%, versus least, 70%,
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heterogeneity in the definition and measurement of multi-
morbidity, exposures, outcomes, and analysis methods,
precluding meta-analysis. Studies were from high-, low-,
and middle-income countries, where contextual factors
may hold different meanings, making direct comparisons
across studies difficult. Finally, although multimorbidity
was defined as the presence of two or more LTCs in all
studies, there was a diverse range of LTCs included within
multimorbidity measures, which will affect prevalence
rates and therefore reliability of comparison between
studies.”

Comparison with existing literature
Household income was not conclusively associated with
ED attendance or hospitalisation in people with multi-
morbidity; however, small sample sizes resulting from
stratified analyses may have contributed to some estimates
not reaching statistical significance in the Canadian study
examining this.”’ Different directions of association were
found between household income and hospitalisation in
different countries and healthcare systems by Wang et al.**
Lower household income was associated with higher like-
lihood of hospitalisation in areas with universal health-
care provision (free at the point of care in Scotland and
heavily subsidised in Hong Kong public hospitals). These
results reflect findings from a study of older people (not
stratified by multimorbidity) in Stockholm, where health-
care is free at the point of delivery, that found women
living in the lowest versus highest income households had
an increased probability (OR 2.91 (95% CI 2.52 to 3.36))
of ED attendance.”’ However, lower household income
was associated with lower probability of hospitalisation
in areas where healthcare is largely or solely privately
funded (mainland China and the private hospitals in
Hong Kong), demonstrating that lack of access to equi-
table care can further exacerbate health inequalities by
reducing access to those with lowest household income.™
Household hunger was associated with hospitalisation
in both concordant and discordant multimorbidity in
Tanzania,” which is similar to a study from the USA where
household hunger was associated with increased hospi-
talisations in a general adult population (OR 1.36 (95%
CI 1.22 to 1.52)).™ The severity of household hunger is
likely to vary widely depending on study setting, making
these findings context specific. Marital status in this study
was assumed to be a household-level variable, but it can
also be considered a characteristic of the individual. It is
commonly examined as a proxy for not living alone and
having increased household social supportin studies using
routine data,'**’ and therefore in this study was assumed
to be a household-level variable. However, actual living
arrangements (including cohabitation as an unmarried
couple) are more closely associated with health outcomes
but are less examined due to limitations in data avail-
ability.™ We expected to see a protective effect between
being married resulting in reduced ED attendance and
hospitalisation, but the included studies found no statisti-
cally significant associations in either direction. The three

studies examining area SEP reported increased ED atten-
dance and hospitalisation in people with multimorbidity
living in the most deprived fifth of areas, consistent with
existing literature concerning general adult populations
where people living in areas of lower area SEP are higher
users of healthcare.®? *’

One study in our review examined the association
between living in urban versus rural areas and any hospital
attendance in people with multimorbidity, finding a non-
statistically significant OR >1.00 for people living in urban
areas. A study examining a population of older adults in
China," not stratified by multimorbidity status, found
that living in urban areas was significantly associated with
increased likelihood of inpatient care.

Some of the variation in results across studies may
be explained by the heterogeneity in the definition of
multimorbidity. Future studies should standardise multi-
morbidity definitions (e.g., the presence of two or more
LTGCs from a standardised list of LTCs) to align with other
studies and improve comparability.*’

Implications

Comparative research that further explores variation
in associations in different healthcare systems would be
valuable, testing models of exposure to outcome associa-
tions. Such studies are needed to understand the mecha-
nisms by which observed associations happen, examining
whether household and area exposures interact with each
other and with multimorbidity, considering whether these
factors mediate, moderate, or have a multiplicative effect.
No included articles examined supply factors associated
with hospital use, for example, area wide demand issues
such as distance to services, or supply issues such as access
to primary care services. These factors are likely to influ-
ence hospital use rates in people with multimorbidity and
require further study. Use of longitudinal study designs
could be used to evaluate the evolution of increased
risk or protection associated with the context in which
an individual lives. Only two area-level exposures have
been examined, despite more extensive literature exam-
ining the place-based determinants of multimorbidity,"
emphasising the need to examine associations between
outcomes in people with multimorbidity and a broader
range of area-level factors, including green spaces, social
cohesion, and provision of services.

Conclusions

In conclusion, although available evidence in the study
area is limited, there is some evidence that household
and area exposures are associated with increased risk of
ED attendance and hospitalisation in people with multi-
morbidity. Since interventions to reduce hospital atten-
dance may be more effective if they also account for the
context in which people live, there is a need for further
research to examine the contribution of a wider range
of contextual exposures to hospital attendance in people
with multimorbidity.

MacRae C, et al. BMJ Open 2022;12:¢063441. doi:10.1136/bmjopen-2022-063441



Author affiliations

TUsher Institute of Population Health Sciences and Informatics, The University of
Edinburgh, Edinburgh, UK

%The University of Edinburgh Edinburgh Medical School, Edinburgh, UK
®Ninewells Hospital and Medical School, Dundee, UK

“Institute of Geography, University of Edinburgh Institute of Geography, Edinburgh,
UK

SDepartment of Social Policy, The University of Edinburgh Social Policy, Edinburgh,
UK

6Department of Public Health Sciences, Medical University of South Carolina,
Charleston, South Carolina, USA

"Institute of Geography, University of Edinburgh, Edinburgh, UK

Contributors CM and BG conceived the study and contributed to the design of the
project. CM created the search strategy, and BG, SWM, JP, AL, and CD contributed
to subsequent iterations. CM, HWF, EL, and TC conducted the search. CM and BG
extracted and analysed the data. CM drafted the paper, and BG, SWM, JP, AM, AL,
and CD critically commented on the manuscript. All authors reviewed drafts and
approved the final version. CM is the study guarantor and accepts full responsibility
for the work and/or the conduct of the study, had access to the data, and controlled
the decision to publish

Funding CM received funding from the National Health Service (NHS) Education
for Scotland Academic Fellowship and Medical Research Council MR/W000253/1 to
support this work.

Competing interests None declared.

Patient and public involvement Patients and/or the public were not involved in
the design, or conduct, or reporting, or dissemination plans of this research.

Patient consent for publication Not applicable.
Ethics approval Not applicable.
Provenance and peer review Not commissioned; externally peer reviewed.

Data availability statement No data are available. No additional data are
available. No data sharing agreement was obtained for this study because data
analysed were obtained from previous published studies where data sharing
agreements are in place.

Supplemental material This content has been supplied by the author(s). It has
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been
peer-reviewed. Any opinions or recommendations discussed are solely those

of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and
responsibility arising from any reliance placed on the content. Where the content
includes any translated material, BMJ does not warrant the accuracy and reliability
of the translations (including but not limited to local regulations, clinical guidelines,
terminology, drug names and drug dosages), and is not responsible for any error
and/or omissions arising from translation and adaptation or otherwise.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution 4.0 Unported (CC BY 4.0) license, which permits
others to copy, redistribute, remix, transform and build upon this work for any
purpose, provided the original work is properly cited, a link to the licence is given,
and indication of whether changes were made. See: https://creativecommons.org/
licenses/by/4.0/.

ORCID iDs

Clare MacRae http://orcid.org/0000-0002-1007-683X
Stewart W Mercer http://orcid.org/0000-0002-1703-3664
Bruce Guthrie http://orcid.org/0000-0003-4191-4880

REFERENCES

1 National population projections: 2018-based. office for national
statistics https://www.ons.gov.uk/peoplepopulationandcommunity/
populationandmigration/populationprojections/bulletins/nationalpopu
lationprojections/2018based

2 Multimorbidity: a priority for global health research. The Academy of
medical sciences. Available: https://acmedsci.ac.uk/policy/policy-
projects/multimorbidity [Accessed 18 Apr 2022].

3 Johansson S, Rosengren A, Young K, et al. Mortality and morbidity
trends after the first year in survivors of acute myocardial infarction: a
systematic review. BMC Cardiovasc Disord 2017;17:53.

4 Jones PB. Adult mental health disorders and their age at onset.
British Journal of Psychiatry 2013;202:s5-10.

5 Hanlon P, Nicholl BI, Jani BD, et al. Frailty and pre-frailty in middle-
aged and older adults and its association with multimorbidity and
mortality: a prospective analysis of 493 737 UK Biobank participants.
Lancet Public Health 2018;3:€323-32.

6 Williams JS, Egede LE. The association between multimorbidity and
quality of life, health status and functional disability. Am J Med Sci
2016;352:45-52.

7 Cassell A, Edwards D, Harshfield A. The epidemiology of
multimorbidity in primary care: a retrospective cohort study. The
British Journal of general practice. the journal of the Royal College of
General Practitioners 2018;68:€245.

8 Luben R, Hayat S, Wareham N, et al. Sociodemographic and lifestyle
predictors of incident hospital admissions with multimorbidity in a
general population, 1999-2019: the EPIC-Norfolk cohort. BMJ Open
2020;10:e042115.

9 McCormack LA, Madlock-Brown C. Social determinant of health
documentation trends and their association with emergency
department admissions. AMIA Annual Symposium proceedings
AMIA Symposium. 2020, 2020:823-32.

10 Huygen FJA. Family medicine : the medical life history of families
/ F.J.A. Huygen. London: Royal College of General Practitioners,
1990.

11 Longman JM, | Rolfe M, Passey MD, et al. Frequent hospital
admission of older people with chronic disease: a cross-sectional
survey with telephone follow-up and data linkage. BMC Health Serv
Res 2012;12:373.

12 Ridge A, Peterson GM, Kitsos A. Potentially preventable
hospitalisations in rural community-dwelling patients. Intern Med J
2021. doi:10.1111/imj.15545

13 Bu F, Philip K, Fancourt D. Social isolation and loneliness as risk
factors for hospital admissions for respiratory disease among older
adults. Thorax 2020;75:597-9.

14 Luben R, Hayat S, Khawaja A, et al. Residential area deprivation and
risk of subsequent hospital admission in a British population: the
EPIC-Norfolk cohort. BMJ Open 2019;9:e031251-e.

15 Mohnen SM, Schneider S, Droomers M. Neighborhood
characteristics as determinants of healthcare utilization — a
theoretical model. Health Econ Rev 2019;9:1-9.

16 Giriffin E, McCarthy JP, Thomas F, et al. New Zealand Healthline
call data used to measure the effect of travel time on the use of the
emergency department. Soc Sci Med 2017;179:91-6.

17 PRISMA. Transparent reporting of systematic reviews and meta-
analyses.. Available: http://www.prisma-statement.org [Accessed 7
Sep 2021].

18 A conceptual framework for action on the social determinants of
health: social determinants of health discussion paper 2. World
health organisation. Available: https://apps.who.int/iris/bitstream/
handle/10665/44489/9789241500852_eng.pdf?sequence=1&
isAllowed=y [Accessed 28 Sep 2021].

19 Ingram E, Ledden S, Beardon S. Household and area-level social
determinants of multimorbidity: a systematic review. J Epidemiol
Community Health 2021;75:232-41.

20 Ho IS-S, Azcoaga-Lorenzo A, Akbari A, et al. Examining variation in
the measurement of multimorbidity in research: a systematic review
of 566 studies. Lancet Public Health 2021;6:e587-97.

21 Stafford M, Deeny SR, Dreyer K, et al. Multiple long-term conditions
within households and use of health and social care: a retrospective
cohort study. BJGP Open 2021;5:BJGP0.2020.0134.

22 Innovation VH. Covidence systematic review software. Melbourne:
Veritas Health Innovation VIC, 2016.

23 The Newcastle-Ottowa assessment scale (NOAS) for assessing the
quality of nonrandomised studies in meta-analyses. Available: http://
www.ohri.ca/programs/clinical_epidemiology/oxford.asp [Accessed 5
Oct 2021].

24 Campbell M, McKenzie JE, Sowden A, et al. Synthesis without
meta-analysis (swim) in systematic reviews: reporting guideline. BMJ
2020;368:16890-I.

25 Thomas JHJ. Cochrane Training. In: Cochrane Handbook for
systematic reviews of interventions, 2019.

26 Lul, Zeng J, Zeng Z. What limits the utilization of health services
among China labor force? analysis of inequalities in demographic,
socio-economic and health status. Int J Equity Health 2017;16:30.

27 Pati S, Swain S, Hussain MA, et al. Prevalence, correlates, and
outcomes of multimorbidity among patients attending primary care in
Qdisha, India. Ann Fam Med 2015;13:446-50.

28 Chung RY, Mercer SW, Yip BHK, et al. The association between
types of regular primary care and hospitalization among people with
and without multimorbidity: a household survey on 25,780 Chinese.
Sci Rep 2016;6:29758.

10

MacRae C, et al. BMJ Open 2022;12:063441. doi:10.1136/bmjopen-2022-063441


https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://orcid.org/0000-0002-1007-683X
http://orcid.org/0000-0002-1703-3664
http://orcid.org/0000-0003-4191-4880
https://www.ons.gov.uk/peoplepopulationandcommunity/populationandmigration/populationprojections/bulletins/nationalpopulationprojections/2018based
https://www.ons.gov.uk/peoplepopulationandcommunity/populationandmigration/populationprojections/bulletins/nationalpopulationprojections/2018based
https://www.ons.gov.uk/peoplepopulationandcommunity/populationandmigration/populationprojections/bulletins/nationalpopulationprojections/2018based
https://acmedsci.ac.uk/policy/policy-projects/multimorbidity
https://acmedsci.ac.uk/policy/policy-projects/multimorbidity
http://dx.doi.org/10.1186/s12872-017-0482-9
http://dx.doi.org/10.1192/bjp.bp.112.119164
http://dx.doi.org/10.1016/S2468-2667(18)30091-4
http://dx.doi.org/10.1016/j.amjms.2016.03.004
http://dx.doi.org/10.1136/bmjopen-2020-042115
http://dx.doi.org/10.1186/1472-6963-12-373
http://dx.doi.org/10.1186/1472-6963-12-373
http://dx.doi.org/10.1111/imj.15545
http://dx.doi.org/10.1136/thoraxjnl-2019-214445
http://dx.doi.org/10.1136/bmjopen-2019-031251
http://dx.doi.org/10.1186/s13561-019-0226-x
http://dx.doi.org/10.1016/j.socscimed.2017.02.035
http://www.prisma-statement.org
https://apps.who.int/iris/bitstream/handle/10665/44489/9789241500852_eng.pdf?sequence=1&isAllowed=y
https://apps.who.int/iris/bitstream/handle/10665/44489/9789241500852_eng.pdf?sequence=1&isAllowed=y
https://apps.who.int/iris/bitstream/handle/10665/44489/9789241500852_eng.pdf?sequence=1&isAllowed=y
http://dx.doi.org/10.1136/jech-2020-214691
http://dx.doi.org/10.1136/jech-2020-214691
http://dx.doi.org/10.1016/S2468-2667(21)00107-9
http://dx.doi.org/10.3399/BJGPO.2020.0134
http://www.ohri.ca/programs/clinical_epidemiology/oxford.asp
http://www.ohri.ca/programs/clinical_epidemiology/oxford.asp
http://dx.doi.org/10.1136/bmj.l6890
http://dx.doi.org/10.1186/s12939-017-0523-0
http://dx.doi.org/10.1370/afm.1843
http://dx.doi.org/10.1038/srep29758

29

30

31

32

33

34

35

Orueta JF, Garcia-Alvarez A, Alonso-Moran E, et al. Socioeconomic
variation in the burden of chronic conditions and health care
provision--analyzing administrative individual level data from the
Basque Country, Spain. BMC Public Health 2013;13:870.

Payne RA, Abel GA, Guthrie B, et al. The effect of physical
multimorbidity, mental health conditions and socioeconomic
deprivation on unplanned admissions to hospital: a retrospective
cohort study. Can Med Assoc J 2013;185:E221-8.

Fisher KA, Griffith LE, Gruneir A, et al. Effect of socio-demographic
and health factors on the association between multimorbidity and
acute care service use: population-based survey linked to health
administrative data. BMC Health Serv Res 2021;21:62.
Mbuya-Bienge C, Simard M, Gaulin M, et al. Does socio-economic
status influence the effect of multimorbidity on the frequent use

of ambulatory care services in a universal healthcare system? a
population-based cohort study. BMC Health Serv Res 2021;21:202.
Tomita A, Leyna GH, Kim H-Y, et al. Patterns of multimorbidity and
their association with hospitalisation: a population-based study of
older adults in urban Tanzania. Age Ageing 2021;50:1349-60.
Wang HHX, Wang JJ, Lawson KD, et al. Relationships of
multimorbidity and income with hospital admissions in 3 health care
systems. Ann Fam Med 2015;13:164-7.

Cassell A, Edwards D, Harshfield A, et al. The epidemiology of
multimorbidity in primary care: a retrospective cohort study. British
Journal of General Practice 2018;68:e245-51.

36

37

38

39

40

41

Identifying property and street information. Available: https://www.
gov.uk/government/publications/open-standards-for-government/
identifying-property-and-street-information [Accessed 19 Mar
2022].

Doheny M, Agerholm J, Orsini N, et al. Socio-Demographic
differences in the frequent use of emergency department care by
older persons: a population-based study in Stockholm County. BMC
Health Serv Res 2019;19:202.

Wray CM, Tang J, Lopez L. Association of social determinants

of health and their cumulative impact on hospitalization among a
national sample of community-dwelling us adults. Journal of general
internal medicine: JGIM, 2021.

Herm A, Anson JON, Poulain M. Living arrangements and marital
status: a register-based study of survival of older adults in
Belgium at the beginning of the 21st century. Ageing Soc
2016;36:2141-62.

Giannouchos TV, Kum H-C, Foster MJ, et al. Characteristics and
predictors of adult frequent emergency department users in the
United States: a systematic literature review. J Eval Clin Pract
2019;25:420-33.

Gong CH, Kendig H, He X. Factors predicting health services

use among older people in China: an analysis of the China health
and retirement longitudinal study 2013. BMC Health Serv Res
2016;16:63.

MacRae C, et al. BMJ Open 2022;12:¢063441. doi:10.1136/bmjopen-2022-063441

11


http://dx.doi.org/10.1186/1471-2458-13-870
http://dx.doi.org/10.1503/cmaj.121349
http://dx.doi.org/10.1186/s12913-020-06032-5
http://dx.doi.org/10.1186/s12913-021-06194-w
http://dx.doi.org/10.1093/ageing/afab046
http://dx.doi.org/10.1370/afm.1757
http://dx.doi.org/10.3399/bjgp18X695465
http://dx.doi.org/10.3399/bjgp18X695465
https://www.gov.uk/government/publications/open-standards-for-government/identifying-property-and-street-information
https://www.gov.uk/government/publications/open-standards-for-government/identifying-property-and-street-information
https://www.gov.uk/government/publications/open-standards-for-government/identifying-property-and-street-information
http://dx.doi.org/10.1186/s12913-019-4029-x
http://dx.doi.org/10.1186/s12913-019-4029-x
http://dx.doi.org/10.1017/S0144686X15001002
http://dx.doi.org/10.1111/jep.13137
http://dx.doi.org/10.1186/s12913-016-1307-8

	Household and area determinants of emergency department attendance and hospitalisation in people with multimorbidity: a systematic review
	Abstract
	Introduction﻿﻿
	Methods
	Eligibility criteria and inclusion
	Search strategy
	Quality assessment
	Data synthesis
	Patient and public involvement

	Results
	Study characteristics
	Household income
	Household coresident multimorbidity status
	Household hunger
	Marital status
	Socioeconomic position
	Area rurality

	Discussion
	Principal findings
	Strengths and weaknesses
	Comparison with existing literature
	Implications
	Conclusions

	References


