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Multimorbidity in primary care:

a systematic review of prospective cohort studies

Abstract

Background

Primary care increasingly deals with patients with
multimorbidity, but relevant evidence-based
interventions are scarce. Knowledge about
multimorbidity over time is required to inform the
development of effective interventions.

Aim

This review identifies prospective cohort studies of
multimorbidity in primary care to determine: their
nature, scope and key findings; the methodologies
used; and gaps in knowledge.

Design
Systematic review.

Method

Studies were identified by searching electronic
databases, reviewing citations, and writing to
authors. Searches were limited to adult
populations with no restrictions on publication
date or language. In total, 996 articles were
identified and screened.

Results

Of the 996 articles, six detailing five completed
prospective cohort studies were selected as
appropriate. Three of the studies were undertaken
in the US and two in The Netherlands; none was
nationally representative. The main focus of the
studies was: healthcare utilisation and/or costs (n
=3J; patients physical functioning (n=1); and risk
factors for developing multimorbidity (n=1). The
conditions that were included varied widely. The
findings of these studies showed that
multimorbidity increased healthcare costs (n=2),
inpatient admission (n= 1), death rates (n= 1), and
service use [n= 3], and reduced physical
functioning (n=1). One study identified
psychosocial risk factors for multimorbidity. No
study used random sampling, sample sizes were
relatively small (414-3745 patients at baseline),
and study duration was relatively short (1-4 years).
No study focused on prevalence, treatment use,
patient safety, service models, cultural or
socioeconomic factors, and patient experience,
and no study collected qualitative data.

Conclusion

Few longitudinal studies based in primary care
have investigated multimorbidity. Further large,
long-term prospective studies are required to
inform healthcare commissioning, planning, and
delivery.

Keywords
chronic disease; multimorbidity; primary care;
review.

INTRODUCTION
The dramatic rise in long-term conditions
presents a significant challenge to
healthcare systems worldwide.! Primary
care is key to the management of patients
with long-term conditions?® but, in the main,
takes a single-disease approach,* even
though multimorbidity — the co-occurrence
of two or more long-term conditions within
an individual — is common.>®

Despite the high prevalence of
multimorbidity, the evidence base for
interventions is extremely limited.”’® An
important precursor to developing effective
interventions  is  knowledge  about
multimorbidity over time in ‘real-life’
primary care settings. Prospective cohort
studies are the most robust way to observe
‘real-life” issues over time."! They have fewer
potential sources of bias than retrospective
and case-control studies, and yield true
incidence and relative risk compared with
randomised trial data that, due to strict
eligibility for the trial, low recruitment levels,
or large numbers of people refusing
consent, often have restricted
generalisability. As such, prospective cohort
studies are the ‘gold standard’ for studying
and describing the natural history and
development of morbidity, as well as the
development and implementation of
prognostic models of care.™
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Although reviews of the impact of
multimorbidity have been undertaken,™
there are no published reviews of cohort
studies on multimorbidity in primary care.
This article reports the findings of a
systematic review of prospective cohort
studies of multimorbidity in primary care.
The aims were to determine:

e the nature, scope and key findings of the
published studies;

e the methodologies used in the studies;
and

e any gaps in knowledge.

METHOD

Inclusion and exclusion criteria
Multimorbidity was defined as an individual
having two or more conditions, without a
specific index condition being specified.
Studies with a prospective, longitudinal
design, whose main focus was
multimorbidity in adults in primary care
settings, were included. There were no
restrictions on publication date or language
of the full paper, but an abstract in English
had to be available. As prospective cohort
studies are the ‘gold standard” for
conducting such research, retrospective
studies, cross-sectional study designs,
evaluation studies, randomised controlled
trials and intervention studies, studies that
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How this fits in

Multimorbidity is becoming the norm,
rather than the exception, in primary care,
but evidence-based interventions are
scarce. As knowledge of the effects of
multimorbidity over time is a necessary
precursor to developing effective
interventions, a systematic review of
prospective cohort studies of
multimorbidity in primary care was carried
out. Out of 996 articles identified, only six
articles from five completed studies were
found that were relevant; although the
studies identified provide useful
information, they also demonstrate
significant gaps in knowledge. To plan
future healthcare services and treatment
guidelines for those with multimorbidity, a
better understanding of the personal
experience, treatment, and health service
use, as well as the psychological, physical,
and social factors that influence
multimorbidity over time, is needed.

recruited only children aged <18 years, and
those whose main focus was neither
multimorbidity nor primary care data
and/or settings were excluded.

Search strategy

The following databases were searched; the
corresponding start date is given in
parentheses:

 PubMed (1960);

e Medline (1950);

* PsycINFO (1887);

o CINAHL (1982);

e the CSA Conference Papers Index (1982);

e the Index to Scientific and Technical
Proceedings [via ISI Web of Science)
(1990); and

e BioMedCentral (BMC] journal study
protocols (2000).

In addition, hand searches of key journals
(Family Practice, BMC Health Services
Research, BMC Public Health, Chronic
lllness, Journal of Clinical Epidemiology)
were carried out for the 12 months
preceding the start of this review. All
searches were carried out by one
researcher on 23 March 2010. Experts in the
field of multimorbidity were also contacted
to help identify relevant studies; they carried
out hand searches of reference lists in
included studies in an attempt to identify
other relevant studies.

A mixture of Medical Subject Headings
(MeSH) and key words were used to search

PubMed and Medline; headings and key
words for CINAHL; descriptors, key words
and methodology terms for PsycINFO; and
topics and keywords for ISI Web of Science.

Other databases including the CSA
Conference Papers Index and the BMC
journals database rely on keyword
searches. The exact search terms for
selected databases are shown in Table 1. As
comorbidity and multimorbidity are not
consistently defined in the literature,
articles using either term were searched for
and included.

Multiple searches were performed via
PubMed to identify relevant papers prior to,
and after, the introduction of key MeSH
terms. The term ‘cohort studies was only
introduced as a MeSH term in 1989 and
‘comorbidity” in 1990; to find articles prior to
those dates the study used different search
terms, such as the MeSH terms ‘follow-up
studies’ or ‘prospective studies” instead of
‘cohort studies’, and variations of the
keywords ‘comorbid” and ‘multimorbid” in
the title or abstract.

Data extraction and analysis

All citations [title and abstract] were
screened by two different reviewers. If either
reviewer could not confidently include or
exclude the paper based on the abstract or
citation, the full paper was obtained. In total,
27 papers were read in full. All authors
contributed to the double screening
exercise. If there was a disagreement about
whether a paper should be included or
excluded, it was read by one or more
additional reviewers and an agreement was
reached through discussion. A data
extraction sheet was used independently by
two reviewers and compared for
consistency; again, any disagreements
were resolved through discussion.

The study adhered to the STrengthening
the Reporting of OBservational studies in
Epidemiology (STROBE) statement to
ensure our review was of good quality.

RESULTS

Eight prospective cohort studies on
multimorbidity in primary care settings that
were described in nine papers were
identified from a total of 996 articles. Three
protocol papers'*'¢ were excluded, leaving
six papers, which related to five separate
cohort studies (Figure 1).77-2

Nature and scope of studies

Study aims. Three studies'?'? focused on
healthcare utilisation and/or costs, but also
included some patient outcomes (severity of
disease,? new morbidity,"” and mortality??).
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Table 1. Search terms used in main databases

Database Search terms

PubMed
“Family Practice”)

AND “Cohort Studies”

1. MeSH Heading = ("Primary Health Care” OR “Physicians, Family” OR

AND (“Comorbidity” OR Title/Abstract = comorbid* OR Title/Abstract
= [co-morbid* OR multimorbid* OR multi-morbid*)

NOT MeSH = (“Intervention Studies”, “Clinical Trials as Topic”,
“Cross-Sectional Studies” “Retrospective Studies”)

NOT Publication Type = (“Clinical Trial")

[Search parameters: humans; all adults aged 19+; studies from 1989 to
present when ‘cohort studies’ was introduced as a MeSH term]

2. As above but instead of ‘cohort studies’:

MeSH heading = (“Follow-Up Studies” OR “Prospective Studies” OR

“Epidemiologic Methods”)

[Search parameters: humans; all adults aged 19+; studies up to end 1988]

CINAHL

Headings = Comorbidity OR Keyword = [multimorbid* or multi-morbid*]

AND Headings = (Primary Health Care Or Physicians, Family Or Family

Practice)

AND Heading = Prospective Studies

NOT ‘trial in title

PsycINFO

Descriptors = (general practitioners or family medicine or family

physicians or primary health care)

AND Descriptors = ((comorbidity) OR Keyword = (“multimorbid*” or
“multi-morbid*” or “comorbid*” or “co-morbid*”)

AND Methodology = (Longitudinal study or followup study or

prospective study)
NOT Title = (Trial)

ISI Web of Science

Topic = (multi-morbid* OR comorbid* OR co-morbid* or multimorbid*)

AND Topic = (Longitudinal stud* OR cohort stud* OR prospective stud*

OR cohort stud*)

AND Topic = (Primary Health Care OR Physician*, Family OR Family
Practice* OR general practitioner* OR family medicine OR family

physician*)
NOT Title = (TRIAL)

NOT Title = (HOSPITAL*)

[Search parameters: timespan = all year; databases = SCI-EXPANDED,

SSCI, CPCI-S]

CSA Conference
Papers Index

[KEYWORDS] (Primary health care or family physicians or family practice)
AND (“multi-morbid*" or “comorbid*” or “co-morbid*")

AND (Longitudinal study or cohort study or prospective study)

AND multimorbid*

AND (general practitioners or family medicine or family physicians)
AND (followup study or follow-up study)

CPI-S = Conference Proceedings Citation Index — Science. SCI-Expanded = Science Citation Index - Expanded.

SSCI = Social Sciences Citation Index.

One study focused solely on patient
outcomes [physical decline),® while another
(written up in two papers'”'® looked at
psychosocial risk factors. Full details are
given in Table 2.

Theoretical or conceptual frameworks. Two
papers explicitly described a theoretical or
conceptual framework for the study.'®? Van
den Akker et al's 2006 paper' drew on a
theory of general disease susceptibility;
Bayliss et al's analyses” were based on a
conceptual interaction between long-term
conditions and  the  ‘psychosocial
environment’ that impacted on physical
wellbeing. The aim was to aid clinical

decision making and the management of
physical decline by informing a generic
chronic care model for patients with
multimorbidities; implicitly, this relates to
the cost to the healthcare system. The
model implicit in Van den Akker et als
2001" paper focused on psychosocial, as
well as disease, factors impacting on the
development of multimorbidity.

In the remaining three studies, no
conceptual model was stated or implied.
The impetus for these studies appeared to
be to investigate the relationship between
multimorbidity and resource use.'???2

Study location. Three studies were
conducted in the US?™? and two in The
Netherlands'”'® (Table 3). None of the
cohorts were multicountry but they were
restricted to a single region of The
Netherlands,”" three urban US cities,®
and the geographical area served by a
single US primary care practice.?'?

Key overall study findings

Two studies (three papers) reported risk
factors for the course of multimorbidity,
including the type of disease?® and
psychosocial characteristics.”® Van den
Akker et al''® identified psychosocial risk
factors — negative life events, an external
health locus of control, and a social network
of less than five people — for developing
multimorbidity,'” which may predominantly
apply in conditions that do not have a known
common pathophysiological origin.'™

One study”? found that certain
combinations of chronic conditions — for
example, chronic respiratory disease (CRD),
congestive heart failure (CHF), and diabetes
— presented a greater risk for physical
decline than others, and some combinations
— such as CRD and osteoarthritis — resulted
in higher patient consultation rates."

Three studies reported that patients with
multimorbidities had higher healthcare
utilisation'”?'?2 than those with only a single
condition.  Increasing  multimorbidity
predicted higher healthcare charges in an
outpatient setting and an increased
likelihood of inpatient admission or
death .2

One study suggested that a simple count
of prescribed medications might have the
greatest predictive validity for healthcare
utilisation and costs, and diagnosis-based
measures might be best for predicting 1-
year mortality; however all measures had
poor to modest predictive validity.”

No study had health inequalities or
socioeconomic status as its major focus.
Perkins et als study”’ did compare the
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Table 2. Study aims

Van den Akker Van den Akker Schellevis Bayliss Perkins Parkerson
etal, 2001V etal, 2006 etal, 1994" et al, 2004% et al, 2004 et al, 19952
Main study focus  Risk factors for Risk factors for Healthcare utilisation  Impact of Healthcare utilisation ~ Healthcare utilisation
developing developing and impact of multimorbidity on and costs and impact  and costs and impact
multimorbidity multimorbidity multimorbidity on individual (patient) of multimorbidity on of multimorbidity on
individual (patient) outcomes individual (patient) individual (patient)
outcomes outcomes outcomes
Study aims To profile patients’ To explore To examine To assess the effect To compare the To address the need

vulnerability to
multimorbidity in
terms of the influence
of coping style, life
events, health locus of
control, long-term
difficulties, type of
living arrangement,
and social networks

multimorbidity and
its relation with
psychosocial
characteristics by
categorising and
comparing
multimorbid diseases
that have a coommon

consultation rates
and incidence of

‘intercurrent” morbidity

(new illnesses
including acute ones)
in generalpractice in
in cohorts of patients
with five common

of certain comorbid
conditions on physical
wellbeing over time in a
population of persons
with chronic medical
conditions; to compare
these effects to that of

predictive validity of
five commonly-used
measures of
multimorbidity
among a large cohort
of older adults who
are vulnerable and

for a primary care
case-mix model to
estimate the
probability of
follow-up severity of
illness, utilisation of
services, and cost of
health care

pathophysiological

chronic diseases

origin and those

that do not

hypertension alone

cared forin a single
primary care
practice

impact of patients” income, sex, age, and
ethnic origin on multimorbidity using five
different measures of it; contradictory
results were found, depending on the
measure used.

Methodologies used

Study design and methods. Table 3
describes the methods used in the five
studies. Studies varied widely in: their
eligibility criteria for inclusion in the cohort;
how multimorbidity was measured; which
outcomes were assessed; the type of
primary care setting/patient selection
procedures used; and the type of data that
were collected.

Selection of primary care settings and
patients. None of the studies randomly
selected primary care settings or GPs, then
randomly selected patients. They recruited
a volunteer sample of practices,”” GPs who
had taken part in a previous study,"”
practices registered on a database,’®? or
used a convenience sample of patients.?'?
The studies recruited between one and 15
practices. Between four and 42 GPs
participated in three studies [four
articles);"1%22 225 GPs participated in
another;? and one did not state how many
GPs took part?’ One study included all
eligible patients from the study practices,"”
one study (written up in two articles)
randomly sampled patients (the method of
randomisation was not stated),”"® while the
others used convenience samples.”-?

Four studies had a potentially biased
sample due to: loss to followup;? patient non-
response;'™® the study inclusion/exclusion
criteria;'” or the method of sampling

patients.'”1820-22 Table 3 shows the
characteristics of those patients excluded or
lost due to non-response or attrition.

Multimorbidity definitions and measures.
All studies operationalised multimorbidity
as two ore more conditions within a patient,
but not all limited the conditions to those
that are long-term and the studies varied in
the list of conditions that could be included.
Only three of the studies (four articles)
provided a clear definition.'7.182022

Two studies included people with less
than one of five'” or six® specific chronic
diseases. In Schellevis et al's' study, it is not
clear why the specific diseases were
chosen; Bayliss et a® chose high-

prevalence conditions that frequently
appear in the research literature on
multimorbidity  or  chronic  disease

management. Three studies (four articles)
had broader inclusion criteria with few
limitations on which conditions were
included.””®222 Taple 3 provides details of
definitions and how multimorbidity was
operationalised.

Sample size. None of the papers justified
sample size. Cohort sizes ranged from 414
to 3745 patients at baseline and from 413 to
3551 patients at follow-up (Table 3J.
However, not all patients in the cohorts had,
or developed, multimorbidity. One study did
not state how many patients had
multimorbidity,”’ the number was relatively
small in three studies (four articles) (n=
2162 n=268,"" and n=305""), and one
study had a larger number (n=686).2 This
meant that analyses by sub-group or sub-
population (for example, type of condition,
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type of disease susceptibility, age, or
deprivation level] were not possible or had
very limited statistical power.

Patient follow-up. Four of the studies (five
articles)'”1%2122 carried out primary
research; three analysed routinely collected
data.’?'?? Two papers'”'® drew on the same
longitudinal dataset to carry out different
analyses. One? carried out a secondary
analysis of 4-year follow-up data, which had
been collected in 1990 (some 14 years
previously), as part of a longitudinal study
called the Medical Outcomes Study. Table 3
shows, in detail for each study, the data that
were gathered and from which sources they
derived. The range of outcomes measured
was limited, with studies mainly appearing
to rely on routinely collected data."”

The study follow-up times ranged from
1-4years, with four of the five studies
following patients for 12-24 months. 7192122
One of the studies had only one follow-up
point.?

Retention rates varied between 70% and
100% of the sample, depending on the
follow-up methods; follow-up by record
extraction resulted in little or no
attrition.'”?'? Loss to follow-up contributed
to the sample being unrepresentative in one
study.?

Inclusion criteria and screening procedures.
All studies — except that by Perkins et al”!
which sampled on the basis of age —
focused on identifying patients with
clinically determined diagnoses of diseases;
one also included self-reported diagnoses.”
Patients were identified by a variety of
means including: physician reports verified
by study clinical staff and through a patient
questionnaire;?? searches of an electronic
database;"”'™® a GP search of records;" or
patient attendance at the practice during a
specific time period."”?'?? Further details of
the inclusion criteria are given in Table 3.

DISCUSSION

Summary

This review identified five cohort studies of
multimorbidity in primary care; these derived
from two countries (The Netherlands and the
US). Substantial variation occurred in the
conditions included. Multimorbidity predicted
increased health service use and costs,
mortality rates, and reduced physical
function. Psychosocial risk factors for
multimorbidity included negative life events,
external health locus of control, and small
social networks, which may be most
important in conditions that lack a common
pathophysiological origin. Although these

pioneering studies offer valuable insights,
important gaps were also identified: none of
the studies focused on mental illness and
multimorbidity, or the interaction with
socioeconomic deprivation, and patients’
views were notably absent. Methodologically,
a clear conceptual framework was not
always apparent and no study used random
sampling of general practices and patients.

Strengths and limitations

The main limitation of any systematic review
is the difficulty in ensuring that all of the
relevant literature has been identified. This
was maximised by combining a variety of
search strategies. Abstracts were required
to be in English, which could have excluded
potentially relevant papers, however only two
papers originally identified did not fulfil this
criterion. The absence of consistent indexing
in databases due to the lack of a key indexing
term for ‘multimorbidity” posed a difficulty,
so comorbidity — which is often used
synonymously — was searched for and
variations of these search terms were
used.”

Comparison with existing literature

As far as the authors are aware, this is the
first systematic review on this topic. The
inconsistency in defining and measuring
multimorbidity has been reported by
others.??  Retrospective and cross-
sectional studies support the findings on
healthcare utilisation and costs, mortality,
and physical functioning.t8?%  Since
conducting this review, two other relevant
cohort studies have been identified; one on
the influence of multimorbidity on cognition
in an aging population in one region of The
Netherlands,”” and the other on the impact
of multimorbidity (as measured by the
Ambulatory Care Group case mix system)
on choice of primary care provider in two
practices in one county of Sweden.?®
However, these two recently published
papers do not change our conclusions or
the implications for future research outlined
below.

Implications for research

The studies identified tended to be limited in
scope and size, with questionable
generalisability relating to issues of
sampling, inclusion criteria, patient attrition
and non-response. Causal pathways,
prognostic factors, treatment use, patient
safety, service models, quality of care, and
patient perceptions and experiences were
not well documented. A need to focus on
socioeconomic factors in future cohort
studies is important as retrospective and
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prevalence studies in The Netherlands?
Scotland,” England,” and Ireland®% all
suggest a significant link between low
socioeconomic status and the amount and
burden of multimorbidity. Future research
must also explore the longitudinal links
between mental illness and multimorbidity,
given the growing evidence on their

interconnectedness.?* Longitudinal studies
on multimorbidity in primary care have
important gaps in knowledge. A fuller
understanding of personal experience,
treatment burden and health service use, as
well as the psychological, physical, and
social factors that influence multimorbidity
over time is needed.
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