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Abstract

Background: Multimorbidity, defined as having two or more chronic illnesses or long-term conditions, is a major
concern in primary care and public health, particularly for the older population. There is a dearth of evidence
regarding multimorbidity in primary care facilities, which are the initial point of contact for patients in most Eu-
ropean nations. The objective of the current study is to estimate the prevalence of multimorbidity among the adult
population in European primary care settings.

Methods: Six electronic databases (Embase, Medline, Global Health, PsycINFO, CINHAL, and Web of Science)
were searched for possible papers for this study, which is based on PRISMA guidelines. RStudio and CMA were
used for statistical analysis, and the NOS tool was used to evaluate the methodological quality.

Results: Twelve studies were included, with a cumulative of 2.9 million participants. The overall prevalence of
multimorbidity in the adult population in European primary care settings was 39% (95% CI; 26%-54%). Sub-
group analysis based on age showed a prevalence of 13% (95% CI; 7%-22%) and 83% (95% CI,; 72%-89%) for
the youngest and oldest age groups respectively. Similarly, based on gender, 41% (95% CI; 26%-58%) and 44%
(95% CI; 29%-61%) for males and females, respectively, and prevalence based on the coding system was 43%
(95% CI; 26%-62%) for ICD, 47% (95% CI; 24%-72%) for ICPC, and 21% (95% CI; 15%-28%) for read codes.

Conclusion: About 1 in 3 adults have multimorbidity with higher prevalence rates as age advances, highlighting

the importance of developing appropriate clinical recommendations and healthcare policies to manage and sup-
port this rising patient population with multimorbidity.
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Introduction

Multimorbidity, the simultaneous presence of two or more chron-
ic diseases in a person, poses complex problems that impact all
facets of healthcare, from clinical practice to policy-making
[1, 2]. Multimorbidity is commonly recognized as one of the
most significant and impactful healthcare issues of the 21st cen-
tury [3]. Particularly in industrialised regions like Europe, the
conceptual change from addressing the complexity of multiple
concurrent problems to concentrating on single chronic diseas-
es shows a development in understanding contemporary health
trends [4]. Patients with more than one chronic condition, par-
ticularly in Europe's ageing population, have become the norm
rather than the exception [5]. Since multimorbidity is strongly
predicted by age, the demographic trend in Europe highlights the
importance of researching and addressing this issue [6].

In contrast to discrete medical disorders, a comprehensive and
coordinated approach is required for multimorbidity, which
sometimes calls for simplified diagnosis and treatment. The
prevalence of multimorbidity in the recent literature has report-
ed an overall pooled prevalence of 33.1% in a 2019 study and
37.2% in a 2023 study [7, 8]. These two studies were carried out
in community care environments. By showing how socioeco-
nomic and environmental factors can influence the occurrence
of multimorbidity, community-based research illuminates pos-
sible disparities and avenues for action [9]. Given its focus on
comprehensive, coordinated, and continuous care, primary care,
which serves as the cornerstone of the healthcare system and
patients' first point of contact, is well-positioned to manage and
navigate the complexity of multimorbidity [10].

While multimorbidity has been the subject of numerous nation-
al research in different European nations, a complete synthesis
that provides a pan-European viewpoint is noticeably lacking

[11]. The difficulty in regional differences, making meaningful
comparisons, and developing comprehensive policies that can
address the problems caused by multimorbidity throughout Eu-
rope's primary care settings is hampered by the lack of integrat-
ed data [12]. Despite the topic's undeniable importance, there
remains a gap in our understanding of how common multimor-
bidity is in primary care settings throughout Europe. The tech-
niques, definitions of multimorbidity, and patient populations
of separate studies from various nations vary widely. However,
they contribute valuable insights,making it difficult to generalise
findings and draw conclusions applicable to the European con-
text [13]. Therefore, this study seeks to provide a comprehensive
prevalence of multimorbidity among adults (>18 years) regis-
tered in primary care settings throughout the countries of the
European region by integrating the current, up-to-date evidence.

Methods and Materials

Design and Information Sources

Following the guidelines outlined by the PRISMA framework,
the current study used a systematic review and meta-analysis
design [14]. Searches for relevant papers were conducted in Web
of Science, CINAHL, Ovid Interface for Medline, Embase, APA
PsycINFO, and Global Health databases. The electronic data-
bases were thoroughly searched to find articles examining the
prevalence of multimorbidity in the adult population. The study's
reliance on a secondary data search from published papers im-
plied that permissions and ethical approval were unnecessary.

Eligibility Criteria

The following eligibility criteria were used to determine which
papers were deemed suitable for inclusion in the current study.
No language limit was applied for articles dating from 2000 to
Dec 2024 (see Table 1).

Table 1: Eligibility criteria for determining suitable articles for inclusion.

Eligibility items Inclusion criteria

Exclusion criteria

Topic relevance Articles exploring incidence/prev-
alence rates of multimorbidity (=2

chronic/long-term conditions)

No multimorbidity-associated prevalence addressed.

Sources of information | Primary research articles are available

and published in peer-reviewed jour-

Secondary sources including webpages, blogs, magazines,
and newspaper articles.

nals.
Study setting Primary care and associated primary | Community centres and hospitals in other regions and self-re-
healthcare facilities in European coun- ported multimorbidity
tries
Study design Observational Studies include | Non-evidenced abstracts, Case reports, non-referenced con-
Cross-sectional, Cohort, and Longitu- ferences, protocols, and other reviews.
dinal studies.
Population The adult population defined as >18 Young population <18
years. Multimorbidity in patients with diabetes, hypertension, heart
disease, Cancer, and HIV. Prisoners, homeless, minorities, and
pilgrims.
Search Strategy est level of robustness and inclusivity. The literature search was

The electronic databases were searched for possible articles us-
ing a methodically customised approach to guarantee the high-

Page No: 02 /

www.mKkscienceset.com

conducted without any language restrictions by employing the
Boolean operators "OR" and "AND" were used to refine and ex-
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pand the search results, which included Medical Subject Head-
ings (MeSH) and text terms that had been adjusted for each da-
tabase. The main relevant terms searched were "primary care,"
OR "primary healthcare, "OR "primary medical care," OR "first-
line healthcare," AND "multimorbidity," OR "multimorbid," OR
"multiple chronic conditions," OR "polymorbid," AND "preva-
lence," OR "incidence," OR "epidemiology. "Since multimor-
bidity was defined precisely, the term "comorbidity" and oth-
er terms of that nature were purposefully left out of the search
strategy. The citations from each database search were exported
into Reference Manager Software (Rayyan), supporting refer-
ence organization and duplicated removal [15]. After duplicate
removal, initial titles and abstracts screening was conducted in-
dependently by one reviewer (SZ). This screening process aimed
to identify articles that fulfil the inclusion criteria. The reference

Table 2: Characteristics of the included studies

lists of the included studies were manually screened to find fur-
ther papers.

Study Selection and Data Extraction

Using the eligibility criteria as a guide, two independent reviewers
screened through the abstracts and titles of potential articles for
inclusion. The full-text manuscripts from these potentially perti-
nent studies were assessed for inclusion in the current review and
meta-analysis using preset inclusion criteria. Conflicts were set-
tled by discussion or consultation with a third reviewer. Relevant
data was collected and arranged into a research characteristics
table, which included study specifics (authors, year, data source,
design), location (country, settings, and length), patient demo-
graphics (size, age, and sex), and primary outcome (definition of
multimorbidity, prevalence of multimorbidity) (see Table 2).

Study Details Patient Main Outcomes
Demographics
Study ID (Au- | Design Data Settings Duration Country Size Age Chronic Multimorbidity
thor, yr) source (Codes) N) (yrs) conditions (N) (N (%))
Abad-Diez et RS EMR 19 PC ns Spain 72815 >64 32 49150 (67.5)
al. 2014 [34] (ICPC-2)
Cassell et al. RS CPRD GPs Jan England 403985 >18 36 109884 (27.2)
2018 [29] (read codes) 2012-April
2016
Glynn et al. RS Patient |3 PC (ICPC-2) 2 years West of 3309 >50 147 2189 (66.2)
2011 [33] records Ireland
Hauswaldt et RS EMR | 142 GPs | 1994-2007 Germany | 236038 49 ns 61842 (26)
al. 2022 [30] (ICD-10) (mean)
Ledwa-|RS-CSs| EMR GPs April  2005- England 816901 >18 12 173,183 (21.2)
ba-Chapman (read codes) May 2020
et al. 2021
[27]
MacRae et al. CSs CPRD 149 Nov  2021- United 917148 >20 80 461624 (50.3)
2023 [28] Gold GPs (ICD-10) Feb 2022 Kingdom
dataset
Prados-Torre RS EMR 19 PC 2008 Spain 154437 >45 14 84710 (54.8)
et al. 2012 (ICD-9-CM)
[11]
Prazeres et al. CSs Clinical PCs in Oct 2013-dec Portugal 1993 >18 147 1448 (72.07)
2015 [32] data 5 regions 2014
(ICPC-2)
Rizza et al CS EMR PC (ICPC-2) |Jan 2009 to| Switzerland | 66212 >20 147 8607 (12.99)
2012 [31] Jul 2011
Salisbury et RS GPRD 182 GPs April 2005 to England 99997 >18 17 16030 (16)
al. 2011 [10] (read codes) | March 2008
Sinnige et al. RS Clinical 158 2002-2011 Netherlands | 120480 >55 24 74733 (62.02)
2015 [25] data GPs (ICPC-2)
Vos et al RS RNFM | FMP (ICPC-2) | Jan 2000-Dec | Netherlands | 7068 >25 88 1097 (15.52)
2022 [26] 2014

Critical Quality Appraisal

The methodological quality of the included articles was as-
sessed using the modified version of the Newcastle-Otta-
wa Scale (NOS) to accommodate cross-sectional and sin-
gle-arm cohort studies [16]. NOS is based on three domains
of potential bias subdivided into eight components named as
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(I) selection (representativeness of the sample, sample size,
ascertainment of screening, non-response rate), (II) com-
parability (based on study design, and analysis), and (III)
outcome (assessment of outcome and statistical tests) [17].
The subjective scores reflect the papers' methodological
rigour and clarity. The overall quality of the studies was de-
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termined by the overall score set as very good (9-10 points),
good (7-8 points), satisfactory (5-6 points), and unsatisfactory
(04 points).

Statistical Data Analysis
Statistical analysis was done using RStudio and Comprehen-

sive Meta-Analysis (CMA) Version 3.0 [18-20]. The data were
extracted as events and totals, then pooled and reported as an
event rate with a 95% confidence interval (CI) or risk ratio (RR)
and the corresponding 95% CI. Heterogeneity was assessed us-
ing the 12-test statistic and Cochrane's Q test. Based on the 12
test statistic, heterogeneity was determined asnon-significant
(0-40%), moderate (30-60%), substantial (50-90%), and con-

siderable (75—-100%)[21].Egger's and Begg's tests were applied
to create funnel plots that investigated the publication bias of

the papers included in the analysis. Statistical significance was
reached at p-value < 0.05 (p <0.05) [22, 23].

Results and Findings

Search Results

Atotal of 6135 records were initially retrieved from the six databas-
es. These articles were then imported into a reference manager soft-
ware, RAYYAN, where 2071 duplicate articles were removed both
automatically and manually [15]. After removing the duplicates,
the titles and abstracts of 4064 records were manually screened for
eligibility criteria. Based on the eligibility criteria, 73 articles were
selected for full-text screening. Out of those 73, only 12 studies met
the inclusion and exclusion criteria in the full-text review stage,
which were included in our study. A flowchart summarised in the
PRISMA format showing a detailed process of search strategy re-
sults and study selection is shown below (see Figure 1).

Records identified from™®:
6 Databases (n = 6135)
Ovid Interface;
(Embase 1398,
Medline 813,

Records removed before scresning:

Global Health 85,
PeycINFO 171);
CINHAL 749,

Web of Science 2919

[ l
Records screened for titles
and abstracts. (n = 4064)

i

Full-text screening for

Identification

v

Dugplicate records removed.
(n=2071)

Records excluded®*
(n=3991)

Reports excluded: (n = 61)
Protocols of study (n=3)
Editorials (n=2)

Cannot access the full text (n = 3)

eligibility (n="73)

# A J
Studies included in
E review and meta-analysis
n=12)
S

> Specific disease MM (n=21)
Rate of prevalence not stated (n =
4)

Studies based in other than
European countries (n = 28)

Figure 1: PRISMA flowchart showing a detailed process of search strategy and study selection results

Characteristics of Included Studies

Our analysis comprised twelve observational studies, including
retrospective, cohort, and cross-sectional studies. The surveys
were conducted in primary care settings throughout seven dif-
ferent European nations with a total sample size of 2,900,383
ranging from 1993 to 816901 participants. Two studies were
carried out in Spain, two in the Netherland, four in the Unit-
ed Kingdom, and the remaining four in Germany, Switzerland,
Portugal, and the West Indies [10, 11, 24-33]. The patients who
were part of the trials ranged in age. Three studies only included
patients at least 18 years old and another three included > 50,
> 55, or > 64 years old populace, while the bulk of the studies
included patients at least 18 years old. Depending on the study,
the number of conditions considered also varied from 12 to 147
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conditions [27, 31]. The included investigations were conducted
between 2000 and 2024, and the analysis was performed using
patient medical records. Studies that defined multimorbidity as
two or more chronic conditions were the only ones included (see
Table 2).

Quality Appraisal

Based on their designs, the NOS tool was utilised for the critical
quality appraisal of the 12 enrolled studies. Across the three do-
mains of comparability, selection, and outcome, 9 articles were
found to be of very good quality (with a score of 9 or 10), while
three studies were rated good quality (with a score of 7 or 8) (see
Figure 2) [10, 11, 25-34].
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Newcastle-Ottawa Scale (adapted for cross-sectional studies)
Selection Comparability Outcome Total
Comparability
Study ID' | Representativeness | Sample | Ascertoinment of the | Non- "{;‘Cm on | AsseSSMENE | oo oieal | Total
of the sample sige | screemingsurveillance | respotise ﬁt‘hs%"f' o un?;m test nicmiber
toal riate Analysis af stars
Abad-
Diez et al. + + + ++ + + 9
2014
gfszsglllset - + ++ + ++ ++ + 10
Glynn et
al 2011 + ++ + ++ ++ + g
Hauswaldt
etal 2022 N " - - §
Ledwaba-
Chapman + + ++ + + + + 10
etal 2021
MacRae
etal 2073 + + ++ ++ + + 9
Prados-
Torres et + + + + ++ + 9
al 2012
Prazeres
etal 2015 N - - N N !
Il[ '.1.22- 2 g;; + + ++ + ++ ++ + 10
Salisbury
ctal 2011 + + ++ + ++ + 9
Sinnige et
al 2015 + + + + ++ + 9
gﬂozszﬂ al' + ++ + ++ ++ 8

Figure 2: NOS methodological quality appraisal for the included studies

Meta-Analysis

Prevalence of Multimorbidity

Twelve studies were included in the pooled prevalence analy-
sis[10, 11, 25-34]. Across all included studies, multimorbidity
prevalence rates varied from 13% to 73%. With an incidence
rate of 39% (95% CI; 26% to 54%), the meta-analysis of these
studies showed a statistically significant overall pooled preva-

lence of multimorbidity among the adult population in Europe-
an countries using a random-effect model. Similarly, sensitivity
analysis could not address the significant related heterogeneity
across the studies (12 = 100%, P < 0.00001). Prevalence esti-
mates range greatly between situations and populations, as ev-
idenced by the pooled prevalence's 95% prediction interval of
5%—88% (see Figure 3).

Study Patients with multimorbidity Sample size Proportion 95%.Cl Weight
Hauswalkdt &t al. 2022 61842 236038 026 [026,028) 83%
Abad-Diez et al. 2014 49150 72815 i 067 [067,068 83%
Prazeres et al 2015 1448 1993 : 073 [071;075 83%
MacRae et al. 2023 461624 917148 ; 050 [050,050] B83%
Vs el al 2022 1097 7068 ; 016 [0.15,0.16] 83%
Glynn et al 2011 2189 3300 : 066 [065 068 83%
Cassel el al. 2018 109884 403985 i 027 [027,027] 83%
Ledwaba-Chapman ef al 2021 173183 816901 I 021 [021,021] 83%
Sinnige et al 2015 T4T33 120480 062 062,062 83%
Rizza et al 2010 8607 66212 013 [013;013] B83%
Prados-Tores et al 2012 84710 154437 055 [055, 055 83%
Salisbury et al 2011 16030 GaaaT 016 [016,016) 83%
Random effects maodel 1044497 2900383 < 0.39 [0.26; 0.54] 100.0%
Prediction interval — [0.05; 0.88)
Heterogeneity 1 = 100%, «° = 11610, p = 0 ! I J | L

1 0.5 0 0.5 1

Figure 3: Forest plot showing the pooled prevalence of multimorbidity in the adult population

Prevalence of Multimorbidity Among Male and Female Pop-
ulation

Ten studies that reported the prevalence of multimorbidity by
gender were selected from the twelve included papers[11, 25-
27, 29-34], and a subgroup analysis was performed to estimate
the prevalence of multimorbidity among male and female par-
ticipants. The study revealed a pooled prevalence rate for mul-
timorbidity of 44% (95% CI: 29% to 61%) in females and 41%
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(95% CI: 26% to 58%) in males (see Figure 4). The sensitivity
analysis could not resolve the considerable heterogeneity in both
categories (12 =100%, P <0.00001). Additionally, a comparison
of the multimorbidity prevalence in males and females showed
that the frequency was significantly greater in females (RR =
1.09, 95% CI: 1.03, 1.16, P = 0.004) (see Figure 5). Sensitivi-
ty analysis could not address the significant heterogeneity (12 =
99%, P <0.01).
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Study Patients with multimorbidity Sample size

Gender = Female
Hauswaldt ef al 2022 96621 T )
Abad-Diez et al 2014 30114 43454
Prazeres efal 2015 06 1279 i
Wos etal 20E2 356 73
Ghynn et al. 2011 1243 1685
Cassel etal 2018 61467 204889
Ledwaba-Chapman et al 2021 146245 425132
Sinnige et al 2015 42313 66105
Rizza el al 2010 a1 34950
Prados-Torres et al. 2012 E1T26 30450
Random effects model 1213363 -
Heterogenety. |° = 100%, +* = 1.1603,p =0
Gender = Male
Hauswaldt et al. 2022 63479 269561
Abad Diez el al 2014 10026 29361
Prazeres etal 2015 542 714
Vos etal 2022 542 3%
Ghnn el al 2011 142 1624 P
Casseletal 2018 48570 199096
Ledwaba-Chapman et al 2021 108520 391769 i
Sinnige et al 2015 32420 54375 il
Rizza et al 2010 4469 a5z
Prados-Tormes et al. 2012 32084 64048
Random effects model 1046115 <=
Helerogensity: I° = 100%, «* = 12030, p =0
Random effects model 2259478 <
Prediction interval —_—
Heterogenedy: I° = 100%, ©° = 11244, p =0 ' ! ' ! '
Test for subgroup diferences. 1} = 0,08, df = 1 (p = 0.78) A 05 0 05

Proportion

028 [026,028) 50%
069 [069,070] 50%
071 [068,07Y 50%
015 [0.14:016] 50%
074 (072076 50%
030 [030,030] 50%
034 (034,035 50%
084 (064,084 50%
015 [0.14015 50%
058 (057058 50%
044 [0.29; 0.61] 50.0%

024 [025024) 50%
D65 [D64 065 5.0%
076 (073079 50%
016 [015,017  50%
071 [068:073] 50%
024 (024,025 50%
028 [D26:028) 50%
060 [059,060] 50%
D44 [014:015) 50%
D51 [050:051) 5.0%
0.41 [0.26;0.58] 50.0%

043 [0.32; 0.54] 100.0%
[0.07; 0.88]

95%-C1 Weight

Figure 4: Multimorbidity prevalence among female and male subgroups

Females Males
Study Events Total Events Total Risk Ratio RR
Hauswaldt et al. 2022 Q6821 342697 63479 269581 120
Abad-Diez el al. 2014 30114 43454 19026 29361 1.07
Prazeres et al 2015 0] 1279 542 T4 —a— 093
Vas el al 2022 558 3673 542 3395 _— 0.95
Ghnn etal 2011 1243 1685 1152 1624 = 1.04
Cassell etal 2018 61467 204889 48579 199095 123
Ledwaba-Chapman et al. 2021 146245 425132 108520 391769 124
Sinnige et al. 2015 42313 66105 32420 54375 1.07
Rizza etal 2010 5174 34960 4469 31252 i 1.03
Prados-Tomes el al 2012 51726 89489 32084 64948 : 1.14
Random effects model 1213363 1046115 —_—
Helerogeneity: 1* = 99%, = 0.0081, p <0.01 !
08 1 125
Favour males  Fawour Females

95%-Cl Weight

[1.19;1.21] 10.4%
[1.06;1.08] 10.4%
[0.68;,0.99] 96%
[0.85;1.08] 7.8%
[1.00,1.08] 99%
[1.22;124] 104%
[1.23;1.25] 10.4%
[1.08;1.08] 104%
[1.00;1.07] 10.1%
[1.13,1.15] 104%

| 1.09 [1.03; 1.16] 100.0%

Figure 5: Multimorbidity Risk Ratio (RR) among female and male subgroups

Prevalence of Multimorbidity Among Different Age Groups  83% (95% CI: 72% to 89%) in the adult, middle-age, old, and
The prevalence of multimorbidity for various age groups was very old age groups, respectively. There was a statistically sig-
reported in nine research. According to the analysis, there was nificant difference in the prevalence of multimorbidity across all
a strong correlation between age and the prevalence of multi- age groups (P < 0.01). Similarly, the associated heterogeneity
morbidity, with higher frequency being linked to older age. The  was significant across all age groups (12 = 100%, P < 0.00001)
prevalence of multimorbidity was 13.0% (95% CI: 7% to 22%), (see Figure 6).

39% (95% CI: 26% to 54%), 66% (95% CI: 60% to 72%), and

Page No: 06 / www.mKkscienceset.com

Nov Joun of Appl Sci Res 2025



Study Patients with multimorbidity Sample size Proportion 95%.-Cl Weight
Age = Adulthood

MacRae et al 2023 4804 265480 024 [0.24,025 4.0%
Cassell et al 2018 14785 176509 008 [008,008 40%
Ledwaba-Chapman et al 2021 54183 501064 041 [041,011]  40%
Prazeres etal 2015 71 288 025 [0.20,030] 4.0%
Vos elal 2022 22 3369 0.06 [005007] 4.0%
Random effects model S45810 - 0.13 [0.07; 0.22] 20.0%
Heterogeneity I° = 100%, «* = 0.5250, p =0

Age = Middle age ;

MacRae at al 2023 156464 349496 ] 0.45 [0.45045] 4.0%
Ghmn et al. 2011 653 1309 : 050 [047,053] 4.0%
Cassell et al 2018 G303 137201 H 026 [0.26,027] 4.0%
Ledwaba-Chapman ef al, 2021 55230 214760 026 [0.26 0246] A410%
Prazeres et al 2015 724 1000 072 [0.70,075] 4.10%
Vos etal 2022 582 3001 019 [0186,021] 40%
Prados-Tomes et al 2012 35565 81622 044 [043,044] 40%
Random effects model 788389 0.39 [0.26; 0.54]) 28.0%
Heterogenaity: I° = 100%, «* = 06520, p =0

Age = Old

Abad-Diez et al 2014 42737 62005 068 [068,068] 40%
MacRae et al 2023 181264 238584 076 [076,076 40%
Ghynin et al. 2011 1184 1603 074 [072.076] 40%
Cassell et al 2018¢ 48134 77350 062 [0.62,063] 4.10%
Ledwaba-Chapman et al 2021 42268 T4T24 057 [0.56,057] 4.0%
Sinnige et al. 2015 41866 75310 056 [0.55 056] 4.0%
Pracos-Tomes et al 2012 49145 72815 067 [0ET,068] 4.0%
Random effects model 603591 0.66 [0.60; 0.72] 28.0%
Heterogeneity I° = 100%, +° = 0.1288,p =0

Age = Very old

Abad-Diez et al 2014 6382 a1 0.64 [063 065 4.0%
MacRae et al 2023 509092 63288 093 [093094] 40%
Ghynin et al. 2011 352 397 0.89 [085092] 4.0%
Cassell et al 2018d 10670 12825 083 [083084] 40%
Ledwaba-Chapman ef al 2021 21372 26353 081 (081,082 40%
Sinnige et al, 2015 32867 45170 073 [072,073] A410%
Random effects model 157943 0.83 [0.72; 0.89) 24.0%
Heterogensity I° = 100%, 1° = 0.5404, p =0

Random effects model 2486733 0.52 [0.38; 0.65) 100.0%
Prediction interval [0.05; 0.95]
Heterogensity: 12 = 1008, ¥ = 19214, p =0 f T

Test for subgroup differences: x:=?512_d=3tp<001} -1 05

Figure 6: Multimorbidity prevalence among the different age groups

Prevalence of Multimorbidity Based on System Classification
The twelve studies reported the classification system they em-
ployed. Three studies used the International Classification
System (ICD), three used the Read Codes, and six employed
the International Classification of Primary Care (ICPC-2). The
analysis found that studies employing ICD and ICPC systems
had slightly similar multimorbidity prevalence of 43% (95%

ly, whereas those using Read Codes had a lower prevalence of
21% (95% CI; 15% to 28%). The difference between ICD and
ICPC was not significant (P = 0.76), while between ICD and
Read Codes, and ICPC and Read Codes, the differences in the
prevalence of multimorbidity were significant (P = 0.006) and (P
=0.004), respectively. All subgroups showed significant hetero-
geneity (I2 = 100%, P <0.00001) (see Figure 7).

CI; 26% to 62%) and 47% (95% CI; 24% to 72%), respective-

Study Patients with multimorbidity Sample size Proportion 95%-Cl Weight
Codes =ICD

Hauswaldt et al 2022 61842 236038 026 [026,026] 83%
MacRae et al. 2023 461624 917148 050 [0.50;050] &3%
Prados-Tomes et al 2012 B4ATIO 154437 055 [055,055 83%
Random effects model 1307623 0.43 [0.26;0.62] 25.0%
Heterogeneity: 12 = 100%, +* = 0.4411,p =0

Codes = ICPC

Abad-Diez et al. 2014 49150 12815 0&T [0D6T, 068 &3%
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Figure 7: Multimorbidity prevalence based on the classification system
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Publication Bias

The funnel plot was symmetrical, which indicates the absence
of publication bias in our meta-analysis. The visual assessment
was further supported by statistical tests designed to detect pub-
lication bias using Egger's and Begg's tests, which produced a

P value of 0.89 and 0.68, respectively [23]. These tests suggest
no significant publication bias in the studies included in the me-
ta-analysis. The symmetry of the funnel plot and the non-signifi-
cant P values for both Egger's and Begg's tests support the cred-
ibility and generalizability of our study findings (see Figure 8).

0.00 o > 1

(AL

Standard Error

nIs

0.0

Funnel Plot of Standard Error by Logit event rate

Logil event rate

Figure 8: Publication Bias

Discussion

Multimorbidity is associated with adverse health outcomes and
an increase in the average cost of medical care. It is also associ-
ated with higher rates of hospitalisations and higher utilisation
of healthcare services [35-37]. The primary goal of the current
study was to conduct a meta-analysis to provide a comprehen-
sive and current picture of the incidence of multimorbidity in pri-
mary care settings throughout Europe. Additionally, we looked
into the prevalence of multimorbidity in males, females, and
various age groups and the correlation between these variables
and multimorbidity prevalence. Our findings demonstrated that
prevalence estimates differed significantly by age, gender, and
the classification scheme used in various primary care settings.
Likewise, findings revealed a pooled overall prevalence of mul-
timorbidity at 39% across the seven European nations analysed.
When comparing the prevalence of multimorbidity in males and
females, it was found that the frequency was much higher in the
females than in male gender. Similarly, the prevalence of multi-
morbidity was strongly correlated with age, with older age being
associated with a higher incidence rate of multimorbidity.

The current findings are consistent with two previous cross-sec-
tional studies conducted in the United States and Canada on
the prevalence of multimorbidity [38, 39]. The 39% incidence
rate of multimorbidity observed in the seven European coun-
tries analysed in our study concurs with that of the United States
cross-sectional survey in the adult population, which was deter-
mined as 38% [38]. Similarly, using data from 14 main chron-
ic diseases, Geda et al. found that the prevalence of multimor-
bidity in the general Canadian population was 33% [39]. The
similarity in multimorbidity prevalence between Europe and the
Western world (US and Canada) can be attributed to compara-
ble healthcare access, chronic disease burden, similar lifestyles,
and an ageing populace in these developed nations [40, 41]. Fur-
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thermore, the overall pooled prevalence of multimorbidity was
33.1%, according to a previous meta-analysis that used a sample
from 70 community-based settings (sample sizes ranged from
264 to 162464) [7].

On the other hand, another systematic review that comprised
70057611 patients from 12 different countries found that the
prevalence of multimorbidity varied between 12 and 95% [42].
Similar findings within the same region as our study are further
supported by Chowdhury et al., who found that 39.2% of Euro-
peans suffer from multimorbidity in communal settings [8]. Fur-
thermore, Nguyen et al. calculated that 37.9% of high-income
countries, standard in Europe, have multimorbidity in commu-
nity settings. These articles' consistent findings imply that man-
agement techniques are transferable and applicable in primary
care and community settings [7].

According to our subgroup analysis, the age of the sample under
investigation impacted the prevalence of multimorbidity, with
the youngest patients having the lowest prevalence and old-
er patients having the highest. In their comprehensive review,
Marengoni et al. discovered that the prevalence of multimor-
bidity in the senior population varied from 55% to 98% [43].
Our analysis showed that the prevalence of multimorbidity in
populations varieswith age;for > 65 years,it ranged from 66%
to 82.5%. In agreement with our findings, Violan et al. found a
significant positive correlation between multimorbidity and age
in all included articles (OR, 1.26 to 227.46) [42]. Furthermore,
there was a correlation between the prevalence and the sample's
gender, with a significantly higher prevalence rate for females
than males [38, 42]. Prazeres et al., on the other hand, discov-
ered an inverse association, with males having a significantly
higher prevalence of multimorbidity than females; however, af-
ter adjusting for all sociodemographic variables, the association
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did not hold [32]. Therefore, our findings support that age and
female gender are among the main determinants of the preva-
lence of multimorbidity.

The difference in the prevalence of multimorbidity among the
included studies may be attributed to other factors, such as the
definition of multimorbidity and the classification system. How-
ever, we included only the results if multimorbidity is defined
as the presence of two or more chronic diseases. Furthermore,
we performed subgroup analysis based on the coding system
used, and no statistical significance was found between ICD and
ICPC. However, using Read Codes yielded a lower prevalence
than ICD and ICPC. The lower prevalence with Read Codes can
be attributed to the fact that ICD and ICPC cover a larger range
of diagnostic codes, accommodating more comorbid conditions,
whereas Read Codes focus on condition-specific data, restricting
broader categorization [44-46]. Other possible determinants that
may influence the prevalence and explain the high heterogeneity
observed in all our findings include the region of the country,
the number of conditions used, and multimorbidity patterns. A
study found that Central European countries and Spain showed
increased prevalence, while stability was observed in northern
and eastern European countries [47]. Furthermore, there were
differences in the number of eligible conditions in the includ-
ed studies. Salisbury et al. examined the prevalence of only 17
chronic conditions, which revealed a prevalence of only 16%
[10]. In comparison, Prazeres et al. and Glynn et al. 2011 exam-
ined the prevalence of 147 chronic conditions, which revealed
prevalences of 72% and 66%, respectively[32, 33]. Although
Rizza et al. examined 147 chronic conditions, they reported a
low prevalence of 13% [31]. However, they noted that there was
significant under-coding of chronic health conditions, which
was the main reason behind such a low prevalence. Therefore,
the number of chronic conditions examined may be correlated
with the prevalence estimate.

Our research indicates that one in three individuals suffers from
multimorbidity, a condition that is far more common among the
elderly, with 6 to 8 out of 10 senior individuals having multimor-
bidity. The WHO has consistently highlighted the rising global
burden of non-communicable diseases—often the cause of mul-
timorbidity—notably reiterates this implication [48]. However,
considering the strain it places on healthcare systems typically
centred on treating a single condition, the high frequency in pri-
mary care settings is especially worrisome [49]. Besides, the
National Institute for Health and Care Excellence (NICE) claims
that most current recommendations are based on treating sin-
gle conditions and may not be directly relevant to those with
multiple disorders [50]. As our analysis indicates, this creates a
significant gap in the healthcare system and provides persuasive
evidence in favour of a more comprehensive, evidence-based
strategy for managing multimorbidity.

Therefore, the focus of healthcare professionals should change
from treating isolated conditions to identifying and managing
the risk factors that lead to multimorbidity, minimizing needless
medical interventions [51]. The WHO highlights the significance
of lifestyle factors, including smoking, physical inactivity, and
poor diet, as risk factors for chronic conditions that frequently
cluster into multimorbidity [52]. Identifying these risk factors
could be crucial in targeted interventions, guaranteeing cus-
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tomized therapies that emphasize holistic health management
rather than fragmented care for individual disorders, improving
outcomes, and lowering healthcare expenditures [53]. NICE
emphasised that complexity rises with the presence of multiple
conditions. Thus, healthcare professionals should consider the
treatment burden and make sure the recommended treatment
plans are coordinated and manageable [50]. Our study confirms
this, emphasising that future recommendations and policies must
consider multimorbidity's complexity and patterns, particularly
in elderly populations.

Limitations

However, it is critical to recognise that our study had limitations.
The significant heterogeneity among all studies we considered in
our analysis posed a challenge. Our discussion explored possible
explanations for the observed variability to lessen this problem.
As aresult, it was easier to analyse the findings more nuancedly
and to get insight into the variables that might have led to the
disparate results of the various research. Furthermore, our in-
vestigation was limited by data availability constraints; because
of the precise multimorbidity definition used for this study we
could not conduct an in-depth investigation of potential determi-
nants that may influence the prevalence of multimorbidity. The
included studies do not address the impact of social determi-
nants, emphasizing the need for additional studies to fully under-
stand the complex interactions between these variables and the
prevalence of multimorbidity.

Conclusion

Our study highlights the high prevalence of multimorbidity,
especially in higher age groups, in the primary care setting in
European countries, emphasising the need for effective inter-
ventions and healthcare strategies to manage multiple chronic
conditions. The findings of our study echo with urgency, forcing
healthcare organisations to adjust and adapt to provide the best
care possible to people navigating this challenging healthcare
environment. It emphasizes the cumulative burden of chronic
illnesses, which frequently worsen as people age. These diffi-
culties converge in the primary care setting, often patients' first
point of contact. The patterns of prevalence highlight the urgent
need for specialised healthcare interventions that consider the
difficulties in managing various chronic conditions in older peo-

ple.
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