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Purpose of review

Although multimorbidity (defined as the coexistence of multiple conditions) presents significant health
challenges to people with HIV, there is currently no consensus on how it should be defined among this
population. This review aimed to examine the definition of multimorbidity in existing studies among people
with HIV (n¼22).

Recent findings

Variation in the definition of multimorbidity (in terms of the number and nature of conditions included) across
studies among people with HIV was observed, with less than half (45%) reporting a selection criteria for
conditions. The number of conditions considered ranged from 4 to 65. Certain conditions (e.g. stroke,
myocardial infarction and chronic kidney disease) and risk factors (e.g. hypertension) were more frequently
included, while other symptoms (e.g. joint pain, peripheral neuropathy and sleeping problems) and mental
health conditions (e.g. anxiety and panic attacks) were rarely included in the definition of multimorbidity.

Summary

The definition of multimorbidity among people with HIV is highly variable, with certain conditions
overlooked. We propose recommendations that researchers should consider when defining multimorbidity
among this population to not only enable comparisons between studies/settings but also to ensure studies
consider a person-centred approach that can accurately capture multimorbidity among people with HIV.
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INTRODUCTION

Multimorbidity is commonly defined as the coex-
istence of two or more chronic conditions in an
individual [1]. The widespread use of, and advances
in, antiretroviral therapy (ART) have markedly
improved the life expectancy of people with HIV
[2,3]. Consequently, this group is developing
comorbidities associated with aging, such as cardi-
ovascular disease, osteoporosis and chronic kidney
disease, more frequently and/or at an earlier age
than people without HIV [4–6]. By 2030, 84% and
28% of Europeans living with HIV are predicted to
have�1 and�3 comorbidities, respectively [7]. This
increased burden adds complexity to HIV clinical
care and management, requiring multidisciplinary
healthcare expertise. Additionally, the provision of
multiple medications (including ART) may com-
pound comorbidity risk and/or cause drug-drug
interactions that could lead to clinically suboptimal
treatment of HIV and other comorbidities. Whilst
several guidelines for themanagement of comorbid-
ities exist for people with HIV, the complexities of
managing people with multiple morbidities may
uthor(s). Published by Wolters Kluwe
not be fully reflected. Consequently, negative out-
comes of multimorbidity, including lower health-
related quality of life, higher healthcare utilization
and costs, polypharmacy-associated toxicity and
mortality, may be exacerbated among people with
HIV [8–11].

Given these potential detrimental effects,
understanding the prevalence, trends and magni-
tude of multimorbidity among people with HIV is
crucial. However, no clear consensus exists on how
r Health, Inc. www.co-hivandaids.com
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KEY POINTS

� Advances in HIV treatment have markedly improved the
survival of people with HIV. People with HIV, who are
now ageing, are more likely to develop multimorbidity.
Multimorbidity has subsequently been identified as a
research priority to improve health outcomes among
people with HIV. However, to date a lack of consensus
and guidance on how to define multimorbidity among
this population persists.

� Reviewed studies often did not provide justification for
the conditions included in their definition of
multimorbidity, and/or used lists derived from general
population or other noncomparable cohorts. It is
important that studies report and are explicit with their
inclusion criteria, and where possible multiple criteria
are encouraged to accurately capture multimorbidity
among people with HIV.

� Conditions selected may not accurately reflect what is
observed among people with HIV living with
multimorbidity. For example, symptoms and mental
health problems which have been reported among
people with HIV, and are associated with
multimorbidity-related outcomes, are often excluded.

� A consensus definition of multimorbidity will permit the
reliable and robust estimation of the prevalence of
multimorbidity, allowing comparisons to be made
across studies. We propose four key recommendations
to guide researchers when defining multimorbidity
among people with HIV.

Co-morbidities
to define multimorbidity in this population. Pre-
vious reviews have examined the variation in the
definition of multimorbidity among non-HIV pop-
ulations [12,13,14

&

], with recognition that differ-
ences in this have resulted in heterogeneous
estimates of multimorbidity prevalence and burden.
These differences include the number and type of
conditions considered and the sources of morbidity
data. The comorbidity profile used to define multi-
morbidity in people with HIV may, however, be
more complex than that of non-HIV populations,
including a wider (and potentially different) range
of comorbidities, that may be of low prevalence in
general populations and which may have occurred
as a result of HIV infection itself or its treatment
[15,16]. Therefore, applying a definition of multi-
morbidity that was derived in the general popula-
tion may result in an under-estimate of the true
burden of multimorbidity experienced by people
living with HIV.

Here, we present a narrative review of the liter-
ature on multimorbidity among people with HIV,
with a particular focus on how multimorbidity is
defined. By providing a comprehensive synthesis of
60 www.co-hivandaids.com
current evidence we aim to identify common
themes/gaps, highlight research priorities, and dis-
cuss implications for clinical practice.
METHODS

We systematically searched the following electronic
library databases in September 2022: MEDLINE
(Ovid), Web of Science (Clarivate Analytics), and
Scopus (Elsevier). Our aim was to identify original
research papers that measured multimorbidity in
people with HIV. The search was restricted to full-
text English-language publications in peer-reviewed
journals. Relevant articles were identified using
search terms (variations of multimorbidity, measure
and HIV, Table S1, Supplemental Digital Content,
http://links.lww.com/COH/A32) that were applied
to titles in all databases, andwe restricted searches to
studies in adults aged �18years. This review was
conducted in accordance with the Preferred Report-
ing Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines and checklist (Table S2, Sup-
plemental Digital Content, http://links.lww.com/
COH/A32).

We selected studies that explicitly state the def-
inition and measurement used to examine multi-
morbidity in populations of people with HIV, and
therefore not all study designs were eligible for
inclusion. We also restricted this review to studies
that stated the conditions included in their defini-
tion of multimorbidity to identify the trends and
implications of conditions considered in multimor-
bidity research among people with HIV.

Our initial database search identified 117
articles, which was reduced to 59 after removing
duplicates. After abstract review, 25 articles were
selected for full text review, of which 22 were
included (Figure 1, Supplemental Digital Content,
http://links.lww.com/COH/A32).
RESULTS

Study characteristics

A majority of studies (63.6%) were published in the
last 4 years (Table S3, Supplemental Digital Content,
http://links.lww.com/COH/A32). The number of
people with HIV included varied from 189 to 38
868 (median 1080, interquartile range [IQR] 651–
5368). Most studies were conducted in North Amer-
ica (9 [40.9%]), followed by Europe (7 [31.8%]).
Multimorbidity was most commonly examined in
community-based settings (12 [54.5%]) (Table 1).
Most studies (18 [81.8%]) focused on all adults
(those aged �18years), whereas a smaller propor-
tion included middle-aged/older adults (�45years)
(3 [13.6%]) or older adults (aged �65years) (1
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Table 1. Summary of study characteristics

Study characteristic No. of studies (n¼22) %

Study setting

Community 12 54.5

Secondary/tertiary care 7 31.8

Hospital 3 13.6

Data source

Electronic health records 17 77.3

Self-reported 3 13.6

Self-reported/health records 1 4.5

Administrative data 1 4.5

Study population

All adults (aged �18 years) 18 81.8

Middle-aged and older adults (aged �45 years) 3 13.6

Older adults (�65 years) 1 4.5

Study purpose

Association of risk factors with multimorbidity 13 59.1

Patterns or clusters of MM 6 27.3

Prevalence or burden of multimorbidity (without examining associations with risk factors or outcomes) 2 9.1

Association of multimorbidity with outcome 1 4.5

Definition for multimorbidity

�1 2 9.1

�2 16 72.7

�3 1 4.5

Not stated 3 13.6

Type of multimorbidity measure

Simple count 14 63.6

Weighted index 1 4.5

Simple count & weighted index 1 4.5

Statistical approach 6 27.3

Number of conditions included in measure

1--10 12 54.5

11--20 6 27.3

21--30 3 13.6

31--40 0 0.0

41--50 0 0.0

>50 1 4.5

How were conditions considered

Individual 7 31.8

Grouped & individual 15 68.2

Condition selection criteria stated

Yes 10 45.5

No 12 54.5
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Co-morbidities
[4.5%]) only. Morbidity data was predominately
sourced from electronic health records (17
[77.3%]). Over half of studies (16 [72.7%]) defined
multimorbidity as the presence of �2 conditions,
with other studies defining multimorbidity as the
presence of �1 condition (2 [9.1%]), or �3 condi-
tions (1 [4.5%]); three studies (13.6%) did not state a
reference definition. The most common purpose for
measuringmultimorbidity was to examine potential
risk factors (13 [59.1%]), followed by identification
of multimorbidity patterns/clusters (6 [27.3%]).
Fourteen studies (63.6%) used a simple count of
conditions to measure multimorbidity, one study
(4.5%) used weighted indices (Cumulative Illness
Rating Scale), and two (9.1%) used both types of
measures together. Other measures included those
derived using statistical approaches (6 [27.3%]) such
as cluster, factor or principal component analysis.
The number of conditions selected

The number of conditions considered in each def-
inition of multimorbidity has varied across studies
among people with HIV, ranging from 4 to 65
(median 10, IQR 7–15) (Table S3, Supplemental
Digital Content, http://links.lww.com/COH/A32).
Over half of studies reviewed included <10 condi-
tions, while other studies included 11–20 (n¼6
[27.3%]) and 21–30 conditions (n¼3 [13.6%]); only
one study included >30 conditions (65 comorbid-
ities were included in the analysis) (Table 1) [17].
Heterogeneity in the number of conditions included
is likely to influence prevalence estimates of multi-
morbidity. Furthermore, while general population
studies often refer to a review from Fortin et al. [18]
when selecting the number of conditions (this
review recommends authors to select >12 condi-
tions), none of the studies among people with HIV
provided a justification for why the specific number
of conditions was chosen.
Selection criteria for conditions

Less than half of the reviewed studies provided
selection criteria for conditions included in their
multimorbidity definition. Among studies that
stated selection criteria (n¼10), five reported one
criterion, four reported two and one reported four
criteria (Table 2). These selection criteria are
discussed below.

Review of multimorbidity literature

Although four of the reviewed studies selected con-
ditions that were included in previous multimor-
bidity studies, these reference studies often had
distinct, noncomparable, study characteristics (e.g.
62 www.co-hivandaids.com
were conducted among on Veterans living with HIV
[4], injection drug users [19], or those with elevated
body mass index [BMI]) [20]. One study, referenced
by the other three, focused on a US-based popula-
tion (aged �19years) and considered 15 conditions
[20], selected based on previous literature in both
the general and HIV-populations. Another reference
study was conducted within an older (65years) Ger-
man population without HIV [21], but was used by a
US-based studymeasuringmultimorbidity in people
with HIV (aged �18years) [22]. This German study
selected the most frequent conditions among
attendees at general practitioner (GP) surgeries,
restricting their analysis to conditions with a prev-
alence>1% in those aged>65years, which included
chronic liver disease and dementia. However this list
may not accurately capture conditions more com-
monly seen in younger populations or in those from
different geographical regions or healthcare set-
tings. Additionally, selection of conditions based
on those observed in GP attendees may not neces-
sarily reflect the conditions with the greatest burden
(in terms of healthcare utilization or health out-
comes) to an individual or healthcare system.
Another US study [23] based their selection on what
had been included in a Dutch study [16]. Although
both studies considered a similar age group (aged
�45years), the reference study based their condition
list on the availability of data (clinical/laboratory)
rather than on the clinical significance of conditions
among people with HIV.

Guidelines/recommendations from health
organizations

Three studies [24–26] selected their conditions based
on guidelines fromeither the EuropeanAIDSClinical
Society (EACS) [27] or the US Department of Health
and Human Services (DHHS) [28]. Selection of con-
ditions based on the EACS guidelines suggests that
authors have considered relevant conditions for peo-
ple with HIV. In contrast, the DHHS guidelines offer
generalized recommendations for the American pop-
ulation, and thus thecomorbidities includedmaynot
necessarily reflect those that are most burdensome
among people with HIV.

Prevalent conditions among people with HIV

Five studies selected conditions based on their prev-
alence among people with HIV. Two of these stated
that they included the ‘top 30 chronic conditions’
and conditions with a prevalence �1.5%, but no
reasoning was provided for these specific thresholds
[17,29]. A 2015 Australian study selected common
conditions among people with HIV, referencing
EACS guidelines and a review published in 2009
[30]. However, the latter may have provided an
Volume 18 � Number 2 � March 2023
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Table 2. Selection criteria used by reviewed studies (n¼10)

Author
No. of selection

criteria
Selection criteria

category Selection criteria

Wong et al. 2018 4 Prevention, prevalence,
clinical significance &
review of studies

� Amenable to primary and secondary prevention
� Higher occurrence among people with HIV
� Contribute to causes of death among people with HIV
� Inclusion in other multimorbidity studies among people with
HIV

Guaraldi et al. 2018 1 Guidelines � Based on European AIDS Clinical Society (EACS)
guidelines (2018)

Arant et al. 2021 2 Prevalence & review of
studies

� Higher occurrence among people with HIV
� Inclusion in other multimorbidity studies (Scouten et al.
2014 & Kim et al. 2021)

Castilho et al. 2019 1 Clinical significance � Clinical significance (in terms of morbidity and mortality)

Edmiston et al. 2015 2 Prevalence & guidelines � Higher occurrence among people with HIV (Deeks et al.
2009 & EACS Guidelines 2013)

Kim et al. 2012 2 Clinical significance &
review of studies

� Review of multimorbidity literature
� Relevance and clinical significance to people with HIV
(determined by three of the authors)

Mefford et al. 2022 2 Clinical significance &
guidelines

� Recommendations by the US Department of Health and
Human Services Strategic Framework on Multiple Chronic
Conditions and previous work conducted by the
Cardiovascular Research Network (CVRN).

� Relevant to placing persons at increased risk for
hospitalisation

Yang et al. 2021 1 Review of studies � Review of existing comorbidity literature in both the general
and HIV-infected populations (Althoff et al. 2015; Kim et al.
2012; van den Bussche et al. 2011)

Ahmed et al. 2022 1 Prevalence � Top 30 co-occurring conditions’’ in the study population

De Francesco et al.
2018

1 Prevalence � Conditions with a prevalence �1.5% in the study
population

Defining multimorbidity in people with HIV Sukumaran and Sabin
outdated representation of relevant conditions
among people with HIV at the time of the later
study. Additionally, two US studies [23,31] referred
to a publication from the AGEhIV Cohort Study in
the Netherlands. However, there are likely to be
country-level differences in terms of prevalent con-
ditions among people withHIVwhichmay have not
been considered.

Relevance and clinical significance

Four studies included conditions based on their clin-
ical significance. Specifically, two studies included
conditions associated with mortality, one of which
used mortality trends from the Data collection on
Adverse events of anti-HIV Drugs (D:A:D) study (212
clinics across Europe,USA andAustralia) [31],whereas
the other did not provide references to support this
selection criterion [32]. Similarly, authors from
another study stated that their final list of conditions
was chosen based on relevance and clinical signifi-
cance to people with HIV [20]. How this was deter-
mined was not described by authors but could
potentially be driven by conditions associated with
1746-630X Copyright © 2022 The Author(s). Published by Wolters Kluwe
obesity (a central focusof their analysis). Furthermore,
a study that examined the association of multimor-
bidity in people with HIV with incident heart failure
selected conditions associated with increased risk for
hospitalization among adults with heart failure. How-
ever, authors did not consider conditions associated
with this outcome among people with HIV generally
[25]. It is important that conditions are selected based
on clinical significance, but authors should consider
conditions that contribute to a broader physical and
psychosocial burden (e.g. everyday functioning, qual-
ity of life and treatment burden) rather than solely
focusing on severe outcomes (e.g. mortality or hospi-
talization). A holistic approach that considers these
conditionswillprovideamoreaccuraterepresentation
ofmultimorbidity among this populationwithwhich
to better inform future care pathways.
Conditions included in multimorbidity
studies among people with HIV

All studies measuringmultimorbidity in people with
HIV included a cardiovascular and metabolic
r Health, Inc. www.co-hivandaids.com 63



Co-morbidities
condition (Figure 2, Supplemental Digital Content,
http://links.lww.com/COH/A32). Over half of the
studies also included at least one urogenital, diges-
tive, respiratory, musculoskeletal, and malignancy
condition in their list. In contrast, only a small pro-
portion of studies included chronic infections, oph-
thalmological, ear/nose/throat, and skin disorders.
Oral and congenital conditions were not included
inanyofthereviewedstudies.Amongcardiovascular/
metabolic conditions, diabetes was included by all
studies (Fig. 1); hypertension, chronic kidneydisease,
stroke, chronic obstructive pulmonary disease, dysli-
pidaemia, and myocardial infarction were also com-
monly included across studies. In contrast, sexually
transmitted diseases (chlamydia, gonorrhoea and
human papillomavirus), AIDS-related events (Pneu-
mocystis pneumonia, Kaposi’s sarcoma and cytome-
galovirus) and neurological disorders (migraines/
headaches, epilepsy and encephalitis) were included
in <5% of studies.

Inclusion of mental health conditions

Many studies (55%) only included physical comor-
bidities, while less than half included both physical
AIDS-related

Cardiovascular Hypertension, Stroke Myocardial infarction, C
Peripheral vascular dis
Angina, Coronary arter

Metabolic/endocrine Diabetes Dyslipidemia, Obesity,

Urogenital Chronic kidney disease

Digestive Hepatitis B/C, Gastroes

Respiratory COPD, Asthma

Cancer Cancer

Musculoskeletal Osteoporosis, Arthritis,

Mental health Depression, Alcohol or
Bipolar disorder, Anxiet

Neurological Schizophrenia, Periphe

Haematological Anaemia

Ear, nose, throat Ear dysfunction

Ophthalmologic
Chronic infections
Skin
Sexually transmitted diseases

Oral

C
at
eg
or
y
/s
ys
te
m

Commonly reported (>60%) Sometimes r

FIGURE 1. Conditions included in reviewed studies, categorize
reported (<10%).
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and mental health comorbidities. Mental health
conditions, including depression and anxiety, are
more prevalent among people with HIV compared
to those without HIV [33–35]. Factors contributing
to an increase in psychological morbidity among
those living with HIV include negative experiences
and/or stigma around disclosure of HIV status and
traumatic losses during the HIV epidemic [36].
Despite this, several studies continue to exclude
mental health conditions when examining multi-
morbidity in this population. Moreover, among
those that do incorporate mental health conditions,
most only include depression (36%), whereas other
mental health conditions such as sleeping problems,
panic attacks and anxiety were included in less than
10% of studies. These conditionsmay also be impor-
tant in terms of their individual (and synergistic)
impact on everyday functioning and quality of life.

Defining beyond conditions and risk
factors

The majority of reviewed studies often selected
chronic conditions and/or risk factors (defined as
‘conditions or measurements associated with the
Pneumocystis pneumonia, Kaposi sarcoma,
Cytomegalovirus

oronary artery disease,
ease, Congestive heart failure,
y bypass grafting, Angioplasty

Atrial fibrillation, Arrhythmia

Lipodystrophy/lipoatrophy Hypothyroidism

Urinary incontinence, Erectile dysfunction, Urinary tract
infection, Nonspecific urethritis, Kidney stones,
Inflammation of vagina/vulva, Glomerulonephritis,
Hernia, Benign prostatic hyperplasia

ophageal reflux disease Liver cirrhosis, End-stage liver disease, Pancreatitis,
Non-alcoholic fatty liver disease, Irritable bowel
syndrome, Hepatitis A, Gastric ulcer, Chronic diarrhea,
Chronic constipation

Bronchitis, Pneumonia, Pneumoconiosis,
Hayfever/allergy, Emphysema, Chest infections,
Bronchiectasis, Alveolitis, Allergic rhinitis

Osteopenia Back pain, Osteonecrosis, Joint replacement, Fractures
(fragility/osteoporotic)

Substance use/dependence,
y

Tobacco use/dependence, Sleeping problems,
Posttraumatic stress disorder, Panic attacks, Hypomania

ral neuropathy Dementia, Migraine/headaches, Loss of consciousness,
Epilepsy, Encephalitis, Dizziness/vertigo

Venous thromboembolism, Variceal hemorrhage

Visual impairment

Tuberculosis, VZV

Psoriasis, Eczema, Dermatitis

Syphilis, HSV, LGV, HPV, Gonorrhea, Chlamydia

Nasopharyngitis

eported (10-60%) Rarely reported (<10%)

d into commonly (�60%), sometimes (10--60%) and rarely
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probability of disease or death’ [37]) when defining
multimorbidity. However, this may not necessarily
capture the priorities of people with HIVwithmulti-
morbidity. Inclusion of symptoms (defined as ‘any
expression of disturbed function or structure of the
body and mind by patient’ [38]) may provide a
deeper understanding of multimorbidity from the
perspectives of people living with HIV. Although we
recognize that symptoms are not necessarily an
indication of an underlying disease [37], they may
be sequelae of an undiagnosed and untreated con-
dition. Additionally, people with HIV are likely to
experience a higher number of symptoms compared
to the general population due to contributions from
prolonged ART exposure and HIV-mediated persis-
tent inflammation, and therefore their inclusion
may be relevant when defining multimorbidity
FIGURE 2. Four key recommendations for researchers when defi

1746-630X Copyright © 2022 The Author(s). Published by Wolters Kluwe
among this specific population. This is of particular
relevance as people with HIV have reported that the
presence of symptoms may reduce an individual’s
ability to carry out routine day-to-day tasks and
health-related quality of life [39,40

&&

,41]. Such
symptoms include cognitive (e.g., memory prob-
lems and sleep disturbance) and physical (e.g. joint
pain/neuropathy and gastrointestinal issues) com-
plaints. Despite this, only a small proportion of
reviewed studies (36%) included at least one of
the following symptoms: angina (23%), back pain
(9%), constipation (5%) and diarrhoea (5%).

Inclusion of conditions relevant to younger
populations

Although people withHIV aremore likely to develop
age-associated comorbidities, multimorbidity is
ning multimorbidity among people with HIV.
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Co-morbidities
increasingly reported in younger adults [42,43].
Reviewedstudies that includedadultsaged�18years,
however, often included conditions in previous stud-
ies conductedamongmiddle-aged (�45years) and/or
older (�65years) populations. These conditions,
which are typically prevalent in older populations,
included chronic liver and kidney disease, stroke and
myocardial infarction. Therefore, conditions that
may contribute to multimorbidity among younger
populations, including sexually transmitted diseases
andmentalhealth conditions,mayhavebeenmissed
in their definition.
CONCLUSION

In this review, we have highlighted that definitions
of multimorbidity vary significantly among studies
of people with HIV. Drawbacks of many of the
definitions used include the small number of con-
ditions that are considered despite the far wider
range of comorbidities generally seen in those with
HIV. Conditions are often selected for inclusion
based on lists used in previous studies with distinct
population characteristics including people without
HIV. Thus, conditions of particular relevance to
people with HIV, including symptoms and mental
health problems, continue to be overshadowed by
conditions that are highly prevalent in different
populations or that demonstrate a strong associa-
tion with mortality and/or hospitalisation. We rec-
ognize that the definition will be subjective,
depending on the research question, and may need
to be pragmatic. However it is important that
researchers are explicit about the selection criteria
used. Based on our findings we also propose recom-
mendations (Fig. 2) that we believe will capture and
address the complexities of definingmultimorbidity
specifically among people with HIV.
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