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Key summary points
Aim  This study aims to synthesise the existing literature on the utility of electronic health records (EHR) to understand 
multimorbidity among older adults aged 65 years and above.
Findings  EHR are increasingly utilised to investigate multimorbidity. However, the current body of research predominantly 
focuses on limited populations within high-income countries. There is a notable scarcity of studies reporting comprehen-
sive sociodemographic characteristics, with few addressing the socioeconomic and ethnic diversity essential for a nuanced 
understanding of multimorbidity.
Message  While EHR demonstrates considerable potential in identifying high-risk groups and patterns of multimorbidity, 
there is a risk of exacerbating health disparities. The limitations of EHR systems in adequately capturing data from diverse 
populations highlights a need for improved inclusivity in health data collection efforts.

Abstract
Purpose  The increasing availability of electronic health records (EHR), encompassing routinely collected general practice, 
hospital, and linked national census data, presents significant opportunities to enhance our understanding of multimorbid-
ity at scale. However, the utility and clinical impact of EHR in advancing multimorbidity research, particularly concerning 
older adults who are disproportionately affected, remain unclear. This study aims to synthesise the literature on the use of 
EHR to investigate multimorbidity in individuals aged 65 years and older.
Method  We conducted a scoping review, performing literature searches across Medline, Embase, CINAHL, and the Cochrane 
Central Register of Controlled Trials. Studies published from the inception of these databases until September 2024 were 
included if they investigated multimorbidity using EHR in individuals aged 65 years and older. The extracted data were 
synthesised using an iterative descriptive process.
Results  A total of 753 studies were identified, with 46 meeting the eligibility criteria for inclusion. All studies originated 
from high-income countries, primarily the USA and Spain. Research focused on areas such as healthcare utilisation and 
costs, predictive modelling based on patient disease profiles, specific clustering models, relationships between multimorbid-
ity and particular disease categories, aetiology, polypharmacy, and the accuracy of EHR. Reporting on data completeness, 
sociodemographic characteristics, and the inclusion of ethnic and social diversity within EHR datasets was notably limited.
Conclusions  The use of EHR to elucidate multimorbidity is expanding and holds substantial promise. However, enhanced 
reporting of data completeness and sociodemographic characteristics is essential to facilitate the effective translation of 
findings into real-world populations. Neglecting these aspects, risks exacerbating inequality gaps for individuals 65 years 
and older with multimorbidity.

Keywords  EHR · Multimorbidity · Older people · Scoping review

Background

Multimorbidity, defined as the co-existence of two or more 
long-term health conditions, poses a significant and escalat-
ing global public health challenge [1]. Projections indicate 
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that by 2035, approximately two-thirds of adults aged 65 
and older in the UK will be living with multiple chronic 
conditions [2]. This trend reflects a broader global phenom-
enon, although estimates vary by nation. A recent systematic 
review found the global prevalence of multimorbidity to be 
37.2%. The highest rate was seen in South America, 45.7%, 
followed by North America, 43.1%, Europe 39.2% and the 
lowest rate was seen in Asia, 35% [3].

Researchers are increasingly utilising electronic health 
records (EHR) as a valuable resource for investigating mul-
timorbidity. EHR offers numerous advantages for clinical 
and epidemiological research, including extensive cover-
age of diverse population strata, easy accessibility, and the 
immediate availability of data that can be readily utilised 
for research purposes without the need for extensive data 
collection efforts [4, 5]. The application of EHR to multi-
morbidity research has gained traction, as it facilitates the 
linkage and integration of data on a diverse range of long-
term conditions from multiple sources, such as primary care, 
secondary care, social care, and socioeconomic datasets. 
This integrative approach enhances the understanding of 
the aetiology, prevalence, trajectories, and cumulative risk 
factors associated with multimorbidity. As noted by Pearson-
Stuttard, Ezzati, and Gregg [6], the rise of big data analytics 
in healthcare, drawing from millions of EHR entries and 
other datasets, offers unprecedented insights into the inter-
relationships among different health conditions, thereby ena-
bling a comprehensive examination of multimorbidity within 
the broader health and social care systems. Moreover, EHR, 
particularly when combined with advanced machine learn-
ing techniques, have the potential to analyse complex vari-
ables and synthesise critical information regarding diagno-
sis, treatment, and outcomes across multiple conditions [7].

A recent systematic review focused specifically on pat-
terns of multimorbidity identified across ten chronic condi-
tions from the general patient population in 16 studies using 
EHR taken from primary care records [8]. This review found 
specific patterns and clusters of multiple long-term condi-
tions, with mental illness featuring across all disease com-
binations, and called for future research to focus on underly-
ing mechanisms behind multimorbidity and more targeted 
preventative interventions. Although this is a recent review, 
there are limitations to this work, which our study aims to 
address. A previous Delphi study by Dhamba-Miller (2023) 
[9] generated a list of 59 long-term conditions, which may 
yield a wider study pool than the 10 chronic conditions 
examined in the earlier, a focus on only primary care EHR 
may exclude important data. Those over 65 years are dis-
proportionately affected by multimorbidity, and the findings 
from EHR may reveal more nuanced patterns and differences 
within this age cohort, and as a result, by adopting a singular 
focus on the general population, these variations may have 
been missed.

To the authors’ knowledge, there is no previous scop-
ing review exploring the use of EHR to study multimorbid-
ity in the older population. Despite the promise of EHR to 
facilitate large-scale multimorbidity research, there remains 
a lack of clarity, on: (i) how these EHRs are being utilised 
in studies focusing on older adults, (ii) which populations 
are studied from this age group, and (iii) what is known 
about aetiology and/or specific risk factors associated with 
multimorbidity? Capturing learning from previous research 
is essential to target preventative primary care and public 
health interventions, which could lessen the significant bur-
den of multimorbidity among older generations, as well as 
reducing demand and costs on care providers. Specifically, 
this study aims to collate and summarise the existing litera-
ture on the use of electronic health records for understanding 
multimorbidity in individuals aged 65 and older.

Methods

We adopted a scoping review methodology, which was 
based on a systematic review of the literature, aligned with 
the methodological framework outlined by Arksey and 
O’Malley (2005) [10], which consists of five stages:

Stage 1: identifying the research question,
Stage 2: identifying relevant studies,
Stage 3: study selection,
Stage 4: charting the data,
Stage 5: collating, summarizing and reporting the 
results.

Identifying the research question

After reviewing the previous literature in this field, we iden-
tified several gaps that we aimed to address through the fol-
lowing primary research question:

How have electronic healthcare records been used to 
research multimorbidity in the older population?

Stemming from this, we have focused our study on three 
research objectives.

1.	 To elucidate the methodologies used in research to study 
older people with multimorbidity using EHR, including 
how multimorbidity is operationalised.

2.	 To explore which patient cohorts within the older mul-
timorbidity population are being studied using EHR, 
which sub-groups are not represented in research, and 
what approaches have been taken to address this under-
representation, including in the context of missing data.

3.	 To identify the key topic areas explored by the older 
generation multimorbidity research and highlight gaps 
in the current evidence.
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Identifying relevant studies

To identify relevant studies, we were assisted by a special-
ist medical university librarian to generate the search terms 
and select the most appropriate search engines. The search 
terms were based on previous systematic reviews using 
EHR and discussions between authors (NVS, LS, GS) and 
a professional clinical librarian (LW). The terms were then 
peer-reviewed by a clinical knowledge specialist using the 
PRESS checklist [11] (see Supplementary Materials 1 for 
the search terms used). Search terms included were: older 
people (defined as 65 years and older); routinely collected 
health data (that is, any data collected primarily for health-
care administration or clinical management such as health 
claims data, primary care and hospital electronic health 
records, disease registries as defined in expert-approved 
reporting guidance) [9]; and multimorbidity, defined as 
the presence of 2 or more long-term conditions from a 
list of 59 chronic conditions generated through national 

consensus work described in detail elsewhere [10] (Sup-
plementary Materials 2).

The searches were conducted by a medical librarian 
(LW) and clinical knowledge specialist (NVS) on the fol-
lowing databases: Medline, Embase (via Ovid), CINAHL 
(via EBSCO), and Cochrane Central Register of Controlled 
Trials, from database inception to 27/09/2024. Identified 
articles were extracted, de-duplicated, and added to End-
note Reference Management software. Details of the search 
results are provided in Fig. 1.

Study selection: inclusion/exclusion criteria 
and screening

When screening for suitable studies, we used the follow-
ing inclusion criteria: (1) published in the English language 
(with full-text available), (2) investigated populations 
65 years, (3) used EHR data in their methods, and (4) the 
focus was on 2 or more chronic conditions from the list of 
59 we previously outlined. No study design restrictions 

Fig. 1   Prisma diagram showing 
the flow of search history and 
citation extraction
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were applied, and suitable studies were not restricted to 
peer review articles. Reasons for exclusion were as follows: 
(1) the focus of the study was on populations drawn from 
younger than 65 years, (2) only a single chronic condition 
was studied, (3) the study was only available as a conference 
abstract, and (4) EHR data was not used.

Two researchers (NVS and LS) screened the titles and 
abstracts of articles identified from our initial searches 
by applying the inclusion and exclusion criteria. Another 
researcher (GS) independently screened a subset of titles 
and abstracts to ensure quality control. Where the research 
methodology was not clear or the abstract was not fully 
available, the full paper was read. Full copies were obtained 
of those papers aligned with our research questions, and 
these were read in full by both LS and NVS independently 
using the blind function on the Rayyan screening software. If 
the paper was excluded at this stage, a reason was provided 
for the other reviewer to access once unblinded. The blind 
function was then removed, and LS and NVS rescreened 
these papers. Where LS and NVS could not reach agree-
ment on a final paper following a discussion, GS made the 
final decision.

Charting the data

Articles were read in full and the data extracted by two 
authors (LS and NVS) into a single data extraction tem-
plate on a shared Excel worksheet. The template included: 
paper title, year of publication, research objective, country 
of origin, sample sociodemographic characteristics and size, 
the number and types of conditions within multimorbidity, 
research question focus, key findings, and missingness in the 
data. GS audited a subsection of extracted data from each 
reviewer to check quality.

Collating, summarising, and reporting the results

The extracted data was synthesised through an iterative 
descriptive process [12]. This process involved standard 
techniques used in scoping review analysis, including: (i) the 
use of counts to summarise the characteristics of the stud-
ies, detailing the type, number, and quality of each included 
paper; (ii) employing the data charting technique to order 
and categorise the extracted material; (iii) conducting the 
iterative process of ‘sifting and sorting’ [12] of the extracted 
material to identify patterns and common themes, which 
enable us to understand, interpret, and describe the data.

In practice, the analysis followed several steps. Data from 
the selected studies was systematically extracted into a data 
charting table. During the review of each paper, we identi-
fied significant characteristics and critical themes relevant 
to our key research objectives. Once the extraction process 
was completed, the research team convened to review and 

re-evaluate the studies, to ensure that all relevant informa-
tion had been captured and our interpretations accurately 
reflected the extracted data.

Results

Objective 1: To elucidate the methodologies used in 
research to study older people with multimorbidity using 
EHR, including how multimorbidity is operationalised.

Summary of study characteristics

We identified 753 articles through searches. Of these, 46 
articles met the inclusion criteria. All included studies were 
conducted in high-income countries (shown schematically 
in Fig. 3), mainly Spain, n = 18 = (13–31) 1], and the USA, 
n = 16 27, 32–46) [25]. There was one multinational study 
that included Australia, Canada, England, France, Germany, 
the Netherlands, New Zealand, and Spain [25], [27] Thirty-
six studies included more female participants than males, 
all studies were predominantly on White ethnicities, and 
the number of conditions ranged between 6 and 147 (mean 
37.40; median 31) as shown in Fig. 2. Sample sizes ranged 
from cohorts of 200 [25], [41] to 3,293,026,39 [41], [47]. 
The source of EHR varied by setting the type (i.e. primary 
and/or secondary, medical insurance records) and data col-
lected (i.e. death, chronic illness prevalence, pharmacology, 
discharge times, admissions, expenditure). Some data was 
supplemented with additional measures collected directly 
from the patient. The characteristics of the included studies 
are summarised in Table 1. 

Other study characteristics we explored, although not 
included in the extraction data, were follow-up periods for 
retrospective designs, and these were varied, making direct 
comparison across studies difficult. Additionally, several 
included studies were conducted in Catalonia, Spain, and 
these appeared to use the same datasets and follow-up peri-
ods. This overlap in datasets (as well as the limited geo-
graphical focus) may have skewed the representativeness of 
the findings, as research groups tend to adopt similar meth-
odologies across their studies. Further, few studies included 
more than 1 year follow-up periods. Importantly, in terms of 
study quality and data validation, only two studies made any 
reference to reporting guidelines. Furthermore, no papers 
made any reference to the input or direct involvement of 
patient or public representatives in the research process, such 
as in the design, implementation, or dissemination of the 
research. In many countries, patient and public involvement 
is mandatory and regarded as an exemplar of good practice 
to ensure health research aligns with the ‘real-world’ priori-
ties and expectations of service users and the wider public, 
especially in relation to clinical outcomes (Fig. 3).
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Objective 2: To explore which patient cohorts within the 
older multimorbidity population are being studied using 
EHR, which sub-groups are not represented in research, and 
what approaches have been taken to address this underrep-
resentation, including in the context of missing data.

Reporting of sociodemographic details 
amongst included articles

A number of papers reported age by mean, others by median, 
and some by sub-category rather than as an overall cohort. 
The most frequently cited ages were between 74 and 78. We 
found that only 11 studies (23%) included reported ethnic-
ity 14, 21, 33–35, 37, 38, 40, 50, 52, 58 [14, 20, 25, 27, 
33–35, 37, 38, 40, 46, 50]. Other minority populations typi-
cally included were Black, Hispanic, Asian, Pacific/Mauri, 
native Indian, and native Hawaiian. On average across all 
studies, over 85% of the populations were White.

Aside from ethnicity, few studies provided detailed base-
line sociodemographic characteristics of included cohorts 
outside of age and sex to allow for meaningful interpretation. 
Twenty-two studies (47%) [15–18, 21, 23, 24, 27, 28, 33–36, 
39, 43, 44, 46, 51, 52, 56, 56, 585744. ] included infor-
mation about other variables related to sociodemographic 
characteristics of included participants and is summarised 
in Fig. 4. Twelve out of these 20 studies that reported soci-
odemographic data recorded more than one demographic 
variable [15, 17, 27, 36, 39, 43, 44, 51, 56, 58].

Missingness of data coded in the EHRs was only reported 
in 13 studies (28%) [16, 17, 27, 29, 33, 35, 36, 39, 40, 50, 52, 
54, 55]. In those studies that did not report missingness of 
data, little information was available on how this issue was 
addressed in the analysis.

Objective 3: To identify the key topic areas explored by 
the older generation multimorbidity research.

As illustrated in Fig. 5, the focus of each study can be 
categorised into seven themes, although some of these over-
lapped in certain studies. Table 2 shows the area of focus for 
each paper reference number.

Most studies (n = 19, 41%) discussed predicting either the 
likely prevalence of multimorbidity, in particular, patient 
groups and/or the trajectory of outcomes for different patient 
groups based on combinations of chronic conditions in rela-
tion to mortality or future healthcare utilisation (n = 12, 
26%). However, among these papers, only three studies 
included ethnicity as a specific co-variable, with most analy-
ses using primarily age and gender. Only one paper by Dorr 
et al., [34], focused specifically on sociodemographic vari-
ables, including chronic stress, social isolation, and housing 
and financial insecurity as risk predictors associated with 
chronic illness. Only six (13%) of the studies used statistical 
analysis to specifically identify clusters of patient groups by 
chronic conditions. A small number of studies focused on 
a specific chronic illness in relation to increased risks asso-
ciated with multiple chronic conditions (n = 6, 13%), with 
dementia the most frequently examined. Polypharmacy was 
the second most frequent area of investigation (n = 13, 28%), 
with research focusing on medication adherence, inappropri-
ate use of medications, de-prescribing, and healthcare uti-
lisation/costs. Aetiology, specifically research on lipid fats, 
featured in only one (1%) study, indicating that EHR-driven 
research in relation to causation is currently underutilised. 
Finally, three studies (6%) considered the accuracy of EHR 
data, with one focusing on how chronic conditions were 
coded, leading to the validation of a chronic health index.

Table  3 summarises individual study findings. The 
data shows polypharmacy as a significant issue in the 

Fig. 2   Chart showing the 
number of long-term conditions 
under the term multimorbid-
ity within included papers* 
(*Paper reference number 23, 
44, 48–51 did not clearly report 
on the number of conditions)
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multimorbidity field, with many patients prescribed medi-
cations that are counterproductive, although it was reported 
that patients were willing to reduce their medication burden. 
The predictions explored across the studies varied, ranging 
from overall prevalence of multimorbidity to specific out-
comes for certain chronic conditions. Several papers identi-
fied specific clusters of patients to predict risk. Collectively, 
these findings could inform work to target health interven-
tions for those most at risk.

Factors affecting aetiology of multimorbidity are sig-
nificantly under-researched in this age cohort, especially 

in comparison to polypharmacy. Typically, multimorbid-
ity patients have high levels of healthcare service usage 
heavily utilise health services, although significant health 
inequalities persist in accessing care for this cohort. How-
ever, this disparity is likely to be underestimated, due to 
the exclusion of patients without healthcare insurance (in 
those states with the healthcare model) from many of the 
studies using data from these sources. Notably, ethnic dif-
ferences were observed in health outcomes and access, 
with little evidence emerging showing that health dispari-
ties are narrowing.

Fig. 3   A heat map of citations by country

Fig. 4   Plot showing the number 
of times each sociodemographic 
variable featured across the 
citations
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Discussion

In this study, we aimed to collate, summarise, and inter-
pret the current literature on the use of EHR to investigate 
multimorbidity in individuals aged over 65 years, and in 
doing so, we addressed three specific research objectives:

1.	 To elucidate the methodologies used in research to study 
older people with multimorbidity using EHR, including 
how multimorbidity is operationalised.

2.	 To explore which patient cohorts within the older mul-
timorbidity population are being studied using EHR, 
which sub-groups are not represented in research, and 
what approaches have been taken to address this under-
representation, including in the context of missing data.

3.	 To identify the key topic areas explored by the older 
generation multimorbidity research, and to highlight the 
gaps in the research.

In relation to the methodologies used within this area of 
research, variability was observed in sample sizes, report-
ing of sociodemographic variables, data completeness and 
lookback periods. This finding mirrors a recent systematic 
review which explored the use of EHR in multimorbidity to 
identify patterns, which indicates this problem is not unique 
[8]. Although two studies included clinicians as participants, 
no study reported the involvement of patients or public par-
ticipants in the design, analysis, oversight and/or dissemi-
nation of research. Patient and public involvement (PPI) is 
increasingly recognised as essential best practice in health 
and social care research, to ensure research is aligned with 
patient needs and as a result is more likely to produce ben-
eficial outcomes [59], [60]. The scope of long-term condi-
tions (LTC) studied varied considerably, ranging from 6 to 
147 complicating efforts to draw conclusions across studies. 
Further, this lack of consensus on which LTC to study hin-
ders comparability between studies. A recent Delphi study 

Fig. 5   Plot showing the fre-
quency for areas of focus across 
all citations

Table 2   Area of focus by citation

Area of focus Paper reference numbers and (N)

Healthcare costs/service use 46, 14, 17, 29, 42, 31, 51, 35, 38, 23, 41, 54 (n = 12)
Aetiology 15 (n = 1)
Descriptive predictions based on disease characteristics of patients/disease characteris-

tics plus demographic co-variables
13, 45, 27, 29, 42, 30, 19, 32, 47, 33, 22, 52, 35, 23, 44, 

5, 25 (n = 19)
Relationship between multimorbidity and a specific disease/health risk 16, 17, 28, 49, 41, 50 (n = 6)
Clustering combinations of multimorbidity 28, 18, 20, 34, 58, 26 (n = 6)
Polypharmacy 32, 56, 51, 43, 52, 57, 37, 39, 48, 49, 24, 55, 50 (n = 13)
Assessing the accuracy of EHR/chronic condition lists 21, 53, 36, 40 (n = 4)
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[10] conducted in the UK developed a list of 59 long-term 
conditions which are now used as standard practice in UK 
multimorbidity research; other countries may benefit from 
adopting a similarly homogeneous approach to operational-
ising chronic conditions.

We found that many studies had retrospective study 
designs. This may indicate a need for more diverse longi-
tudinal research designs to enable a more comprehensive 
understanding of multimorbidity over time, including evolv-
ing patterns of multiple conditions and long-term patient 
outcomes. Such research designs also enable assessment 
of the effectiveness of possible interventions in improving 
patient health trajectories across specific periods of time.

A significant finding of our review is that many studies 
highlighted concerns with the accuracy of EHR data used, 
particularly in the context of polypharmacy, where medica-
tions taken outside of primary care prescriptions are not cap-
tured and medication adherence is assumed. This highlights 
the potential risk that the findings of studies and the design 
of possible future interventions utilising EHR data may be 
inherently flawed as a result of inaccuracies in the underlying 
data. Three studies directly addressed the issue of EHR data 
accuracy. Simard [46] recommended a 10-year lookback 
period to enhance model stability, while Juul-Larsen [47, 
55] and Hall [20, 21] focused on improving the measurement 
of LTC to enhance data accuracy. Although researchers are 
beginning to explore how to improve LTC measurement, a 
consistent methodological approach to strengthening data 
accuracy still remains in its early stages. One way to do this 
is to institute established guidelines for reporting research 
using EHR to provide a more standardised framework in this 
field of research. However, our finding is consistent with the 
results of a previous scoping review by Elstad et al. [31, 61], 
which found that few studies referenced these guidelines, 
indicating an urgent need to raise awareness of their impor-
tance in multimorbidity research going forward.

In relation to our second objective concerning study pop-
ulations, an important finding to emerge from this review 
is that all studies were conducted in countries with estab-
lished EHR systems, which are primarily a feature of mod-
ern healthcare systems in high-income states. This may have 
contributed to the lack of data from medium and low-income 
countries, potentially highlighting a significant gap in the 
current literature. Furthermore, as future research increas-
ingly utilises machine learning techniques, it is critical to 
address the exclusion of certain populations from EHR 
data, as clinical interventions developed from incomplete 
and unrepresentative data may exacerbate existing or create 
new health inequalities.

Another significant contributor to gaps and missingness 
in data is healthcare access and utilisation trends among 
certain groups. Female patients were overrepresented 
in almost every study reviewed which likely reflects the 

well-established pattern of men accessing healthcare ser-
vices less frequently than women, which has been attrib-
uted to women having a lower help-seeking threshold and a 
higher chance of survival following hospitalisation [60] 61. 
Further, vulnerable populations, such as immigrants, may 
experience fragmented care due to visiting multiple pro-
viders, leading to incomplete EHRs, whilst people from 
lower socioeconomic backgrounds tend to report lower 
healthcare utilisation [61, 62]. People from minority ethnic 
backgrounds also face disparities in healthcare access, as 
evidenced by the underreporting of ethnicity data in many 
studies. Additionally, in the USA, the country’s private 
sector insurance-based healthcare system likely exacer-
bates these disparities, particularly for Black Americans in 
terms of their health outcomes and mortality rates [63, 64]. 
Further, Getzen et al. [62, 65] highlight the broader con-
sequences of missing data in EHRs, noting that this issue 
is under-researched and has the potential to reflect exist-
ing health inequalities. Although individuals over 65 years 
are more likely to access healthcare services than younger 
cohorts [64, 66] the review suggests that a legacy of missing 
data may persist among underserved populations across their 
lifespans. For instance, Abey-Nesbit et al. [52] found that 
health outcomes and the presence of chronic LTC varied by 
ethnicity, with Māori and Pacific patients in New Zealand 
facing higher mortality risks at any age. The authors stressed 
the importance of equitable healthcare access and the need 
to consider the unique contexts and characteristics of ethnic 
groups to assess healthcare accessibility.

Finally, in relation to our third objective, which was to 
identify the main topics of research in this field, gaps in the 
existing knowledge base are evident. Previous reviews have 
highlighted a lack of focus on underlying mechanisms and 
multimorbidity in the general population [8] and our findings 
reaffirm this observation of in existing research. Further, a 
review of the literature conducted in 2011 by Marengoni 
et al. on ageing and multimorbidity concluded that there 
is paucity of evidence on the risk factors for multimorbid-
ity, especially in relation to genetics, biological mechanisms 
and environmental factors. Over 20 years later, and despite 
the enormity of patient data available through EHR, our 
review found the same research gap for those aged 65 years 
and over. Further, a significant gap remains in understand-
ing the aetiology of multimorbidity in older populations. 
Future research should address this deficiency to enable the 
development of interventions targeted at the most relevant 
risk factors.

This review found evidence of a variety of multimorbid-
ity clusters in older populations, based on combinations of 
long-term conditions (LTC) and sociodemographic factors, 
although there was a lack of consistency in the number of 
clusters found (ranging from 3–11), the amount and type 
of diseases included in the analyses, and other included 
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variables and the methods used to determine these (for 
example, polypharmacy and social demographics). Beridze 
et al.’s review, which focused on patterns of multimorbid-
ity in the general population, also found heterogeneity in 
the formation of clusters and number of diseases included. 
Although mental health and cardiovascular disease were 
observed in all patterns for the general population, this was 
not the case for clustering research for the older population. 
This may be because mental health is under-reported in the 
elderly population. For example, a recent meta-analysis of 
42 studies concluded that depression prevalence is estimated 
to be 31% in developed countries, making it the most com-
mon psychiatric disorder for this cohort and is a significant 
risk marker for disability and mortality [65–69]. However, 
depression is underdiagnosed in 50% of cases [65, 67]. This 
underreporting may produce a negative bias within EHRs, 
potentially explaining the absence of this condition in cer-
tain clusters. Such limitations may impact the validity of 
EHR data when applied to older populations, highlighting 
the need for future research to address this issue.

In relation to patterns of multimorbidity that were iden-
tified, most studies explored variability in multimorbidity 
patterns, although the range of factors considered was pre-
dominantly limited to chronic condition type, age, gender, 
and polypharmacy. The 2015 Introduction of the Committee 
on the Recommended Social and Behavioural Domains and 
Measures for EHRs sought to address this gap by incorpo-
rating a broader range of variables that included four psy-
chosocial factors (ethnicity, tobacco use, alcohol use, and 
residential address) and eight additional social economic 
and welfare measures (“education, financial resource strain, 
stress, depression, physical activity, social isolation, inti-
mate partner violence, and neighbourhood median house-
hold income”) [68, 70]. Overall, however, this review found 
that social determinants of health (SDOH) remain underrep-
resented in EHR research on geriatric multimorbidity. The 
inherent challenges in collecting SDOH data may account 
for this underrepresentation in multimorbidity research. 
For instance, Dorr et al., [34] demonstrated the feasibility 
of extracting SDOH variables from patient notes to gener-
ate EHR codes, but noted that patients may be reluctant to 
disclose such information, and some clinicians may con-
sider it outside of their area of practice. Future research may 
consider how social determinants can be better captured in 
EHR, so these important variables might be more easily fac-
tored into analysis.

Finally, there is a growing awareness among multimor-
bidity researchers that patients require holistic and personal-
ised care delivered collaboratively by a multiple service pro-
viders and support agencies [53, 69–71]. This is necessary as 
the care needs of people with multimorbidity extend beyond 
healthcare needs, encompassing their social care and wider 
social support needs [71–73]. Little evidence was found of 

EHR-driven research addressing these wider care needs of 
the multimorbidity population, revealing a significant gap 
in the current literature. This finding highlights the needs 
for further research that integrates EHR data with relevant 
linked datasets from other fields (e.g. social care) to fully 
capture the complex and multifaceted care needs of this 
cohort.

Strengths and limitations

To our knowledge, this scoping review is the first to specifi-
cally investigate the use of EHRs in multimorbidity research 
focused on older people. By mapping and collating the exist-
ing evidence in this field, this review highlighted research 
gaps and limitations that future studies should address. A 
total of 46 studies met our inclusion criteria, which is a rea-
sonable sample size for a scoping review in terms of captur-
ing the range and types of evidence in this field, suggesting 
that our search strategy was comprehensive and effective. 
The methodological approach employed in this review was 
robust. This involved a specialised librarian conducting the 
initial literature search, which was then peer reviewed by a 
colleague to ensure accuracy and thoroughness. Addition-
ally, two independent reviewers screened all abstracts, with 
a third reviewer conducting a sample check to maintain con-
sistency and minimise any possible bias during the screening 
process.

Our study has limitations, one of which arises from the 
evolving nature of terminology within this field. Multimor-
bidity research is still at a relatively early stage of develop-
ment and as such there remains some definitional uncertainty 
about possible overlap or confusion with related concepts 
such as frailty or comorbidity, further complicating research 
in this field. This raises the possibility that relevant stud-
ies may not have been captured before this date if they did 
not explicitly use this term or its recognised synonyms. For 
instance, our review may not have identified some studies if 
they examined the co-occurrence of two or more LTC with-
out framing the work within the multimorbidity paradigm.

We also recognise limitations in our research strategy. In 
particular, searches of other non-medical databases, espe-
cially more specialist databases in the fields of psychology, 
mental health, social sciences, and behavioural science, such 
as APA PsycINFO, may have yielded further relevant work 
relating to behavioural, psycho-social, and mental health 
dimensions of multimorbidity in older aged cohorts.

Although multimorbidity is more prevalent among indi-
viduals aged 65 years and older, this review found a rela-
tively limited number of studies that specifically used EHR 
data to investigate multimorbidity in this demographic. 
Many studies were excluded due to the use of stratified age 
groups, with samples that included individuals with multi-
morbidity across a range of ages (i.e. younger, middle-aged, 
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and older adults), making it difficult to isolate findings spe-
cific to our target population.

Another limitation relates to language and population 
restrictions. We included only studies published in English, 
which may have led to the exclusion of relevant research 
in other languages. Moreover, we restricted our inclusion 
criteria to studies that exclusively focused on cohorts aged 
65 and over. Studies that included participants in this age 
range alongside younger cohorts were excluded, as it was 
challenging to disaggregate the data relevant to our target 
population when individuals under 65 years formed part of 
the overall study samples. While incorporating these studies 
could have increased the total number of included articles 
and possibly expanded the depth of our analysis, the focus of 
this review was EHR-driven multimorbidity research within 
the geriatric population. By limiting the review to studies 
exclusively addressing older adults, we were able to iden-
tify the way EHR is being used to specifically research this 
demographic. However, this exclusion criterion does mean 
that broader trends in multimorbidity across age ranges were 
not captured by this review, a subject that requires future 
research. Finally, all extracted studies were in high-income 
countries, limiting the generalisability of the findings out-
side these contexts.

Conclusion

Although multimorbidity research is growing, overall, it 
remains a relatively under-researched field. In this context, 
EHRs offer a significant resource for conducting large-scale 
clinical epidemiological studies, particularly those focused 
on older populations with multimorbidity. With the volumi-
nous quantity and breadth of EHR data now available, and 
when combined with the analytical and predictive potential 
of machine learning and artificial intelligence technologies, 
there exists a transformative opportunity for multimorbidity 
research in older populations enabling studies to be con-
ducted on a scale previously unattainable. What is more, 
these technological advancements offer significant poten-
tial for the development of innovative and tailored clinical 
interventions to more effectively address the complex and 
multifactorial nature of multimorbidity.

On a cautionary note, current understanding of the psy-
chosocial factors underlying multimorbidity is still limited. 
Therefore, future research using EHR to investigate mul-
timorbidity in older populations should prioritise explor-
ing these psychosocial determinants to inform appropriate 
targeted interventions. Additionally, greater reporting of 
completeness of data is needed to validate study findings to 
ensure the effective translation of research into real-world 
practice. Finally, it is imperative to increase the represen-
tation of underserved populations in EHR-based research. 

Co-producing studies with marginalised groups will ensure 
their views and priorities are included in studies, helping to 
prevent research in multimorbidity from exacerbating exist-
ing health disparities as well as contributing to improved 
health outcomes for all patient cohorts.
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