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Abstract

Background People’s life expectancy has increased significantly in the past few decades, which has been associated
with an increased prevalence of chronic diseases. Chronic-complex patients (CCP), including those characterized as
polypathological patients (PPP), are now the majority among chronic patients and are considered a priority group

in healthcare settings. This study aimed to determine the health-related quality of life (QoL) of Spanish CCP and its
association with sociodemographic, clinical and functional variables and cognitive status.

Methods Patients identified as CCP or PPP from six hospitals in the Community of Madrid were included. The primary
endpoint was to determine the QoL of CCP/PPP.To do so, patients were asked to complete the EuroQol questionnaire
that included the visual analog scale (EQ-VAS), and the questionnaire with 5 dimensions and 5 levels (EQ-5D-5 L).
Several socio-demographic/health-related variables were further evaluated and correlated with QoL.

Results A total of 128 CCP/PPP were included. A median EQ-VAS score of 60.0 [45.0, 80.0, and 0.64 [0.40, 0.79] on the
EQ-5D-5 L Index were observed. Moderate to severe pain, functional impairment, gait disorders, and malnutrition
were independently associated with poorer QoL when using the EQ-5D-5 L scale, and with the last two variables (gait
disorders and malnutrition) when using the EQ-VAS scale.

Conclusion The present study highlights the need for better strategies to qualify and validate the QoL in this specific
group of patients. Given the small sample of respondents, the present findings should be considered preliminary

and only for hypothesis generation. Nevertheless, it further sheds some light on the different factors that should be
considered, not only to stratify patients at varying levels of QoL but also to modulate the life quality of CCP/PPP in
daily care setting.
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Introduction

People’s life expectancy has increased significantly in the
past few decades. According to the World Health Organi-
zation (WHO), people lived 6 more years in 2019, com-
pared to 2000 [1]. Specifically in Spain, the average life
expectancy ranks among the world’s highest, with 20.1%
of the population above 65 years old that is expected to
increase to 30.4% in 2050 [2].

On the one hand, there has been a clear improvement
in living conditions and significant advances in medical
care since the 19th century [3]. However, associated with
the progressive aging of the population, it is observed a
marked increase in the prevalence of chronic diseases
(e.g. diabetes, cancer, cardiovascular or chronic obstruc-
tive respiratory diseases). Indeed, chronic conditions are
responsible for 60% of the total deaths worldwide, lead-
ing to a significant deterioration in patients’ quality of life
(QoL) and imposing a great challenge to physicians in
providing cost-effective quality of care [4].

Presently, the most common scenario is the coexis-
tence of multiple chronic pathologies (multimorbidity),
rather than a single chronic disease [5]. Considering this,
new concepts such as complex chronic patients (CCP),
or polyphatologic patients (PPP) have been introduced.
While a CCP characterizes a person with one or several
long-term diseases of difficult management and related
to cognitive or functional impairment [6, 7], a PPP refers
specifically to a CCP that suffers from chronic diseases
included in two or more of 8 predefined categories [8].

Compared to other patient cohorts, CCP have a hos-
pital prevalence range of 20-45% and share a specific
clinical profile of increased age, social frailty, higher vul-
nerability, poor health-related QoL, prevalence of neu-
rological deficits, functional deterioration, and higher
1-year mortality rate [6, 8]. Importantly, this emergent
group of patients is responsible for 20-40% of hospital
admissions, 40% being admitted >3 times, and 13% =5
times a year [9], making them a priority group in health-
care management [6, 8].

Attending to the significant change in the clinical pro-
file of chronic patients, today’s chronic care requires a
new reform. Strategies at global and local levels have
been proposed since 2002 attempting to reduce the bur-
den of chronic limitations [10] and, more recently, to
combat the increased rate of multimorbid patients in the
healthcare system [11, 12]. Nonetheless, a deeper knowl-
edge and characterization of these patients is still scarce
and, therefore, urgent.

One of the key aspects in this patient group is the
assessment of quality of life. To this end, various mea-
surement scales have been employed, including the
questionnaire EuroQol 5D (EQ- 5D) a widely used,
standardized instrument developed in Europe to assess
generic QoL.
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Agborsangaya et al. compared the measurement
properties of the EQ-5D-3L and EQ-5D-5L in a general
population sample, highlighting the advantages of the
EQ-5D-5L and illustrating the negative impact of multi-
morbidity on QoL [13]. Similarly, N’Goran et al. analyzed
QoL using the EQ-5D in a Swiss cohort of patients with
multimorbidity, reporting significantly lower scores com-
pared to the general population, particularly among indi-
viduals under 60 years old and women [14]. Van Wilder
et al. also found reduced EQ-5D scores in patients with
chronic diseases compared to the general population
and developed a comprehensive international catalog of
EQ-5D scores for various chronic diseases, providing a
valuable reference for future comparisons [15].

The present study aims to assess the health-related
QoL of CCP/PPP patients in the Community of Madrid
using the EQ-5D-5L questionnaire. Additionally, it seeks
to explore the relationship between QoL and key health
indicators such as functional and cognitive status, nutri-
tional condition, and hospital admissions.

These findings are expected to contribute to the devel-
opment of more comprehensive, multidimensional, and
patient-centered healthcare management strategies.

Materials and methods

Study design

Prospective multicenter descriptive study carried out in
patients identified as PPP or as CCP that consecutively
attended the CCP units of the Service of Internal Medi-
cine of six hospitals in the Community of Madrid (Hospi-
tal Universitario Infanta Cristina, Hospital Universitario
del Tajo, Hospital Universitario Infanta Leonor, Hospi-
tal Universitario de Fuenlabrada, Hospital Universita-
rio Gregorio Marafén, and Hospital Universitario Rey
Juan Carlos). At the consultation, patients were asked
to answer the questionnaire developed by the EuroQol
Research Foundation, including the visual analog scale
(EQ-VAS) and the questionnaire with 5 dimensions and
5 levels (EQ-5D-5L). At the same appointment, all the
patient’s sociodemographic data and multidimensional
global assessment were collected. The inclusion period
was from January 2021 to February 2022. Mortality was
analyzed at one year of inclusion by reviewing electronic
medical records or telephone calls. The only exclusion
criteria were unwillingness to sign the informed consent
form.

The study was performed per the Belmont report “Ethi-
cal Principles and Guidelines for the Protection of Human
Subjects of Research” and the up-to-date declaration of
Helsinki. All participants received information, accepted,
and signed informed consent forms. Data collection was
anonymous and used exclusively for the present study.
Data confidentiality was maintained under Regulation
(EU) 2016/679 of the European Parliament and of the
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Council of 27 April 2016 on Data Protection (GDPR)
and the Spanish Organic Law 3/2018, of December 5, on
the Protection of Personal Data and Guarantee of Digital
Rights. The study was approved by the Clinical Research
Ethics Committee of the Instituto de Investigacion

Puerta de Hierro-Segovia de Arana, Madrid (record no.
20/2019).

Endpoints and variables

The primary endpoint of this study was to determine the
QoL of PPP or CCP attending Internal Medicine con-
sultations. The secondary endpoint included examining
the potential functional, psychological, and social factors
affecting the QoL of these patients.

To measure the QoL, the EQ-VAS and the EQ-5D-5L
scales were used. For the EQ-VAS, the patient was asked
to identify his QoL by choosing a number (from 0 to 100)
out of a thermometer-like millimeter scale of 20 cm, with
0 being the worst possible QoL and 100 the best [16].
The EQ-5D-5L, on the other hand, consisted of a ques-
tionnaire with 5 dimensions (EQ-5D; mobility, self-care,
usual activities, pain/discomfort, and anxiety/depres-
sion). Each of these dimensions had 5 possible responses
or severity levels (EQ-5D-5L 1, no problems; 2, mild
problems; 3, moderate problems; 4, severe problems; 5,
very severe problems). Each respondent indicated the
level that best reflected his status for each of the 5 dimen-
sions so that their state of health would be described by
five digits taking values from 1 to 5 (11111, indicating
no problems in all dimensions, to 55555 indicating very
severe problems in all dimensions [17]. The EQ-5D Index
was then calculated by adjusting the perfect score of 1
(representing the highest QoL) based on negative coef-
ficients derived from responses that differ from 1. The
coefficients used are specific to the Spanish population
and were calculated in a previous study [18]. The result is
an Index that represents preferences for each of the 3,125
(5°) possible health states resulting from the combina-
tions of severity levels across the five dimensions, ranging
from a maximum of 1 (indicating the best possible QoL,
corresponding to 11111) to a minimum of —0.416 (repre-
senting the worst possible QoL, corresponding to 55555)
[18].

From the EQ-5D Index, the Severity Index was
obtained by summing the severity levels across five
dimensions (e.g., 11111=5, 55555=25), subtracting 5,
and then multiplying by 5 to create a range from 0 to
100, where 0 means the best QoL and 100 represents the
worst QoL [17]. Finally, the Health Index was addition-
ally obtained by subtracting the Severity Index from 100,
with 0 being the total absence of QoL, and 100 represent-
ing the best perceived QoL [17].

A set of variables that may be associated to health-
related perceived quality of life (HRQoL) has been
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explored. Some may be causes of poor HRQoL percep-
tion, such as functional deficits, frailty, cognitive impair-
ments, malnutrition or pain. In this sense, to evaluate
functional status, the simplified Barthel Index was used,
grouping patients into those with severe dependence
(Barthel less than 60), moderate dependence (Barthel
60-90), and independent (Barthel greater than 90) [19].
The FRAIL index was used to screen frailty, which evalu-
ates fatigue, resistance, ambulation, presence of chronic
diseases and weight loss, with a cut-off point for sus-
pected frailty of >1 points [20]. The Global Deterioration
Scale (GDS) of Reisberg was used for the diagnosis of
dementia [21]. For those patients without dementia (GDS
score lower than 4), the simplified Pfeiffer test was used
as a screening for cognitive impairment [22].

Nutritional status was also assessed using the Mini-
Nutritional Assessment-Short form (MNA-SF) [23]. A
total score of MNA-SF <8 indicates malnutrition, 8-11
risk of malnutrition, and > 11 no malnutrition.

Chronic pain was inquired, through clinical history or
positive responses on the EQ-5D-5L scale.

The number of hospital admissions and emergency
room visits in the year prior to study inclusion in the
study were reviewed to assess whether this could have an
impact on quality of life.

Additionally, patients were also asked about falls that
occurred in the previous year using the questions pro-
posed by the Ministry of Health in the “Consensus docu-
ment on prevention of frailty and falls in the elderly” [24].
Also, extreme polypharmacy (taking more than 10 drugs
daily) was assessed. These factors could either be causes
or consequences of poor health perception.

Finally, social determinants associated with poor prog-
nosis were evaluated, such as social status, the presence
of a caregiver, or cultural level. Each of these variables
was divided into several categories, and patients or their
companions were asked directly to specify which one
they belonged to.

The PROFUND index was used to estimate patient
prognosis and to explore the relationship between life
expectancy and quality of life, independently of clinical
outcomes. This validated tool predicts the one-year mor-
tality risk in PPP and PCC patients, classifying them into
four risk levels: low (0-2 points), medium (3—-6 points),
high (7-10 points), and very high (11-30 points) [6]. Fur-
thermore, one-year mortality was analyzed to determine
whether baseline quality of life could serve as a predic-
tor of mortality risk, providing potential insights into its
prognostic value in this patient population.

Statistical analysis

First, a descriptive study was performed. Categorical
variables were expressed as percentages while quantita-
tive variables were expressed as median and interquartile
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range, except for the MNA-SF Index and the number of
drugs, which had normal distribution and were expressed
as mean and standard deviation (SD).

To analyze possible factors influencing the QoL of
these patients, the EQ-5D-5L and EQ-VAS indexes were
correlated with 19 variables. The absence of normal dis-
tribution of both indexes was confirmed via the Shapiro
test. Also, absence of linearity was detected in most of
the comparisons. Some transformations of those vari-
ables where checked, but all of them failed to correct the
violation of the assumptions of normality and linearity.
So, Spearman’s correlation Index and statistical signifi-
cance between the EQ-5D-5L Index and quantitative,
binary, and ordinal variables were estimated. The Heath
Index showed a very good correlation with the weighted
EQ-5D-5L Index (p 0.97, p<0.001), and similar results
were found on its association with the rest of the vari-
ables (data not shown). Only the correlations of patients’
socio-demographic/health conditioning variables with
the EQ-5D-5L and EQ-VAS indexes are shown in the
present manuscript.

Correlations with p <0.05 were considered statistically
significant. Since the analysis was exploratory, signifi-
cance was adjusted by Bonferroni correction, according
to the following formula: p’ = min (1; kp), where p’ is the
corrected significance, k is the number of correlations
explored (19 for each index), and p is the significance of
the individual test [25, 26].

We then conducted a multivariate analysis using beta
regression to examine the associations between the EQ-
VAS and EQ-5D-5L indices and the 19 variables previ-
ously explored in the correlation analysis. Beta regression
requires that the dependent variable take values within
the open interval (0,1). To rescale the index values
accordingly: the EQ-VAS (range 0-100) was divided by
100; the EQ-5D-5L index (range —0.416 to 1) was nor-
malized using the formula:

EQ — 5D — 5L/ = (EQ — 5D — 5L — (—0.416))
/ (1= (—0.416))

Next, we applied the transformation proposed by Smith-
son and Verkuilen (2006) [27] to both variables to avoid
boundary values equal to 0 or 1:

vy = n-1)+0.5)/n

where y is the rescaled original value, # is the sample size,
and y'is the transformed value.

For each index, we first performed bivariate analyses
with each independent variable, selecting as candidates
those with a p-value <0.2. We then estimated a full model
and conducted backward stepwise regression, removing
at each step the variables with p-values greater than 0.1.
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Among all estimated models, we selected the one with
the lowest Akaike information Criterion (AIC) value
(AIC=-29.4 for EQ-VAS model and -140.3 for EQ-
5D-5L index model).

From the selected models, we extracted a table of Aver-
age Marginal Effects (AME) and their 95% confidence
intervals for each variable included. The coefficient for
each variable represents the variation in the index per
one-unit increase in the independent variable, on the
[0,1] scale. To express the AMEs of the EQ-5D-5L index
on the original scale, we multiplied the AME values by
the range of the index (1 - (-0.416)). The additive con-
stant (i.e., the minimum: -0.416) was not applied, as
AMEs represent changes rather than levels. For the EQ-
VAS index, the variation should be multiplied by 100.

Statistical analysis was performed with the Stata soft-
ware package version 18 (StataCorp. 2023. Stata Statisti-
cal Software: Release 18. College Station, TX: StataCorp
LLC).

Results

Study population

Between January 2021 and January 2022, data were col-
lected from 128 patients across six public hospitals in the
Autonomous Community of Madrid, of whom 56% were
women, with a median age of 83.3 years old [77.3-89.0].
All demographic data are presented in Table 1.

Data collected demonstrated that patients frequently
used the Hospital services, with a median of 1 hospi-
talization [0.5-3.0] and 1 emergency department visits
[0.0-2.0] per year. While 55% of patients were widowed,
divorced, or single, only 17.1% lived alone. Concerning
the presence of a caregiver, 72.7% either had no caregiver
or indicated their caregiver was not a spouse.

Looking at the health-associating factors, the preva-
lence of moderate to very severe cognitive impairment
within this population was low, at 7.9%. However, among
those without a cognitive impairment diagnosis (GDS
Index<4), 16.5% had a positive Peiffer screening test
(Table 1). Moreover, severe dependence (Barthel<60)
was present in 16.7% of patients, yet among those who
were independent in daily activities, defined by a Barthel
greater than 90 (35.2%), 75.8% had a FRAIL Index>1.

Falls were common, with 23.4% of patients reporting
at least one fall in the previous year, 15.3% experiencing
two or more (Table 1), and 6.5% requiring medical assis-
tance as a consequence of a fall. Additionally, malnutri-
tion was a concern with an average MNA SF score of
10.34 (SD=2.56), 16.3% of patients malnourished (MNA
SF score 0—7) and 43.9% at risk of malnutrition (MNA SF
score 8—11).

Regarding drug prescription and administration, this
analysis demonstrated that patients were taking an aver-
age of 12.6 (SD 3.81) drugs, with 76.7% being prescribed
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Table 1 Association of the EQ-5D-5L index and the EQ-VAS index with the different variables
No. (%)/ EQ-5D-5L Spearman co- EQ-VAS Index: Spearman
Median Index: Median efficient (p); P Median [Q1-Q3] coefficient
[Q1-Q3] [Q1-Q3] value (p); P value

Age (years) (N=126) 833 0.6 [0.4-0.8] —0.12;1.0000  60.0 [45.0-80.0] —0.05; 1.0000
(77.3-88.90]

Women (N=126) —0.23;0.1734 —0.18;0.9943

No 55 (43.7%) 0.74[0.47-0.84] 70.00 [50.00-80.00]

Yes 71(56.3%)  0.59[0.28-0.76] 50.00 [40.00-75.00]

Death in the following year (N=128) —0.02; 1.0000 0.07; 1.0000

No 119 (93.0%) 0.64[0.42-0.79] 60.00 [40.00-80.00]

Yes 9 (7.0%) 0.62[0.28-0.81] 67.50 [50.00-77.50]

Level of education (N=125) 0.17; 1.0000 0.08; 1.0000

No studies 55(44.0%)  0.56 [0.30-0.76] 60.00 [45.00-75.00]

Primary education 58 (46.4%) 0.70[0.47-0.79] 50.00 [35.00-70.00]

Secondary education 8 (6.4%) 0.58 [0.36-0.90] 80.00 [75.00-80.00]

University degree 4 (3.2%) 0.86 [0.65-0.96] 77.50 [75.00-80.00]

Caregiver (N=121) 0.17;1.0000 0.19;0.7456

No caregiver or non-spouse 88(72.7%)  0.60[0.35-0.78] 50.00 [40.00-70.00]

Caregiver spouse 33(273%) 0.71[048-0.87] 72.50 [50.00-80.00]

Lives alone (N=123) 0.00; 1.0000 —0.15; 1.0000

No 102 (82.9%) 0.61[0.42-0.79] 60.00 [45.00-80.00]

Yes 21 (17.1%) 0.70[0.43-0.77] 50.00 [30.00-60.00]

Number of hospital admissions in the previous year (N=128) 1.0[0.5-3.0] 0.6 [0.4-0.8] —0.14;1.0000  60.0 [45.0-80.0] —0.01; 1.0000

Number of visits to the emergency department in the previ- ~ 1.0[0.0-2.0] 0.6 [0.4-0.8] —0.05; 1.0000  60.0 [45.0-80.0] 0.05; 1.0000

ous year (N=128)

FRAIL Index (N=114) 20[1.0-3.0] 0.6[04-038] —0.50;0.0000  60.0 [50.0-80.0] —0.30;0.0199

MNA-SF Index (N=123) 10.0 0.6 [0.4-0.8] 0.36;0.0009  60.0 [42.5-80.0] 0.39; 0.0002
[8.0-13.0]

PROFUND Index (N=122) 6.0[3.0-9.0] 0.6[04-038] —0.34;0.0027  60.0 [42.5-80.0] —0.16; 1.0000

Falls in the last year (N=124) 0.01; 1.0000 0.04; 1.0000

No 95 (76.6%) 0.64 [0.43-0.79] 50.00 [45.00-80.00]

Yes 29 (234%)  0.64[0.33-0.84] 67.50 [40.00-77.50]

More than two falls per year (N=124) 0.03; 1.0000 —0.12; 1.0000

No 105 (84.7%) 0.64[0.36-0.79] 60.00 [50.00-80.00]

Yes 19(153%)  0.60[0.47-0.84] 50.00 [10.00-75.00]

Gait disturbance (N=122) —0.50; 0.0000 —0.28;0.0453

No 59 (484%)  0.79[0.59-0.87] 70.00 [50.00-80.00]

Yes 63 (51.6%) 0.48 [0.28-0.69] 50.00 [30.00-70.00]

Cognitive impairment (GDS) (n=127) —0.05; 1.0000 —0.07; 1.0000

Absent-mild 117 (92.1%) 0.64 [0.36-0.80] 60.00 [45.00-80.00]

Moderate-severe 5(3.9%) 0.62 [0.54-0.79] 60.00 [50.00-80.00]

Severe-very severe 5 (3.9%) 0.53[0.46-0.54] 50.00 [40.00-50.00]

Suspected dementia (GDS <4) (N=97) —0.27;0.1574 —0.21;0.5772

No 81 (83,6%) 0.71[0.46-0.81] 67.50 [50.00-80.00]

Yes 16 (16.5%)  0.45[0.18-0.68] 40.00 [30.00-70.00]

Barthel Index (N=108) 0.47;0.0000 0.13; 1.0000

Barthel <60 18 (16.7%) 0.47[0.26-0.59] 60.00 [50.00-75.00]

Barthel 60-90 52(48.1%)  0.59[0.33-0.77] 50.00 [30.00-75.00]

Barthel >90 38 (35.2%) 0.79 [0.64-0.88] 70.00 [50.00-80.00]

Polypharmacy (> 10 drugs) (N=_84) 0.04; 1.0000 —0.04; 1.0000

No 20 (23.3%)  0.66 [0.46-0.79] 50.00 [40.00-80.00]

Yes 66 (76.7%) 0.69 [0.47-0.80] 60.00 [50.00-80.00]

Moderate to extreme pain (N=128) —0.55; 0.0000 —0.36; 0.0009




Cubo Romano et al. BMC Geriatrics (2026) 26:26 Page 6 of 11
Table 1 (continued)
No. (%)/ EQ-5D-5L Spearman co- EQ-VAS Index: Spearman
Median Index: Median efficient (p); P Median [Q1-Q3] coefficient
[Q1-Q3] [Q1-Q3] value (p); P value
No 65 (50.8%)  0.79[0.60-0.85] 70.00 [50.00-80.00]
Yes 63 (49.2%) 0.46 [0.21-0.64] 50.00 [30.00-70.00]

MNA-SF Mini-Nutritional Assessment-Short form; GDS Global deterioration scale; EQ-VAS EuroQol questionnaire-Visual analogue scale; EQ-5D-5L EuroQol

questionnaire with 5 dimensions and 5 levels

Percentage of patients with problems in each dimension

50

40 1
% 30- I No problems
:':; I Mild problems
2 I Moderate problems
& 20 Severe problems

Bl Very severe
10 problems/disability
0 -
& & & & &
& & & o‘° o
@ %z V’é _\%g §K«
& & &
& ]? &
»

Fig. 1 Frequency of responses to the EQ-5D-5 L questionnaire

10 or more medications (extreme polypharmacy). Despite
this, the majority (92.7%) showed to have good treatment
adherence. Importantly, 49.2% of patients experienced
moderate to extreme pain.

Concerning the patient’s prognosis, the median
PROFUND Index was 6 [3.0-9.0], corresponding to a
21.5% probability of death within one year, increasing
to 21-31% one-year post-hospital discharge in case of
admission. Finally, based on the assessment of patient
information and medical records, it was concluded that
the mortality one year after inclusion in the study was
7%, lower than the one estimated by the PROFUND
index (Table 1).

Quality of life

Self-reported QoL was evaluated using the EQ-VAS and
EQ-5D-5L questionnaires. Patients presented a median
QoL score of 60.0 [45.0, 80.0] (mean 56.0, SD=25.2)
on the EQ-VAS scale and 0.64 [0.40, 0.79] (mean 0.57,
DS=0.29) on the EQ-5D-5L Index. According to the
EQ-5D-5L questionnaire, patients reported moderate
to severe problems with mobility, usual activities, pain
or discomfort, self-care, and anxiety/depression in 58.1,
51.6,49.2, 41.4, and 32.0% of cases, respectively (Fig. 1).

Factors influencing the QoL of PPP and CCP

Attempting to identify significant variables influencing
the QoL in these patients, the EQ-5D-5L and the EQ-
VAS indexes were correlated with 19 variables (Table 1).

No significant association was found between aging
and poorer QoL (p = -0.12; p=1.000 for EQ-5D-5L and p
= -0.05; p=1.000 for EQ-VAS).

Notably, although not reaching statistical significance,
female sex exhibited a negative correlation with the EQ-
5D-5L Index (p = -0.23), suggesting a potential trend
toward lower quality of life among female patients. To
further elaborate on this point, an analysis of a possible
association between patient gender and different health
variables was conducted. Indeed, it was observed that
women in this study were less likely to have a spousal
caregiver (OR 0.38, 95% CI 0.17-0.86; p=0.021), more
likely to have walking difficulties (OR 2.24, 95% CI 1.07—
4.68; p=0.032), or to have a higher risk of malnutrition
(OR 2.78, 95% CI 1.32-5.88; p = 0.007).

It was observed that the FRAIL Index showed a sig-
nificant negative association with both the EQ-5D-5L
(p —0.50; p<0.001), and the EQ-VAS indexes (p -0.30;
p=0.020). Similarly, the presence of moderate to extreme
pain also associated with worse QoL in both indexes (p
-0.55; p<0.001vs p -0.36; p<0.001 for EQ-5D-5L and
EQ-VAS respectively), and the same was also observed
for walking disturbances (p —0.50; p<0.001 vs. p —0.28;
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p=0.045, for EQ-5D-5L and EQ-VAS respectively). The
MNA-SF Index, on the other hand, resulted in a sig-
nificant positive correlation with both the EQ-5D-5L
Index (p 0.36; p=0.001) and the EQ-VAS Index (p 0.39;
p<0.001). Another positive correlation was found signifi-
cant between the Barthel Index and the QoL measured
by the EQ-5D-5L Index (p 0.47; p<0.001), revealing that
a higher functional dependence and a higher level of
malnutrition are linked to a poorer QoL in the surveyed
patients.

Patients with a higher PROFUND Index, and therefore
worse prognostic estimation, showed to be associated
with poorer QoL (p -0.34; p=0.003), when evaluated
using the EQ-5D-5L Index. Nevertheless, QoL was not
shown to be a predictor of poor prognosis (Table 1).

In the multivariate analysis, moderate to severe pain,
functional impairment, gait disorders, and malnutrition
showed independent association with poorer quality of
life when using the EQ-5D-5L scale, and with the last two
variables (gait disorders and malnutrition) when using
the EQ-VAS scale. In the final model for the EQ-5D-5L,
the cognitive impairment variable was retained solely
for adjustment purposes, without statistical significance
(Table 2).
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Discussion

The present study found that the QoL on CCP/PPP
patients, as measured by the EQ-5D-5L, is lower than
that reported by individuals of the same age in Spain.
More than half of the patients experienced moderate or
severe impairments in mobility and performance of daily
activities [17].

Greater functional dependence, gait impairment,
higher levels of malnutrition, and the presence of mod-
erate or severe chronic pain were associated with poorer
QoL in this population.

The prevalence of patients with multimorbidity in the
hospital setting and primary care is high and is expected
to increase even more in the upcoming years [6]. Particu-
larly, CCP are already the majority of patients in certain
health departments in Switzerland [28], Scotland [29],
Portugal [5], and Spain [8]. These are patients charac-
terized by a higher fragility, risk of malnutrition, and
extreme polypharmacy, with a significant proportion of
them suffering from moderate or severe pain. For this
reason, considering their complexity, greater vulner-
ability, and weight on caregivers, families, and medical
areas, healthcare models are now subjected to important
reforms aiming to implement and offer more friendly and

Table 2 Unadjusted and adjusted average marginal effects values of variables included in multivariate beta regression analysis of

EQ-VAS and EQ-5D-5 L indexes associations

EQ-VAS EQ-5D-5L
Unadjusted Adjusted Unadjusted Adjusted
AME (Cl 95%) p-value  AME (CI95%) p-value  AME (Cl 95%) p-value  AME (Cl 95%) p-value
Level of education
No studies Ref. - Ref. -
Primary education -0.220(-0.586  0.238 —0.074 (-0.158 0.083
t0 0.146) t0 0.010)
Secondary education  0.646 (-0.097 to  0.088 0.188 (0.041to  0.012
1.389) 0.335)
University degree 0.644 (-0371to 0214 0.122 (—0.083 0.244
1.660) t0 0.327)
MNA-SF index 0.036 (0.021 to 0.000 0.031(0.016to  0.000 0.042 (0.024 t0 0.060)  0.000 0.021 (0.008 to 0.002
0.051) 0.047) 0.034)
Gait disturbance —0.166 (-0.246  0.000 —0.123 (-0.203  0.003 —0.276 (-0.361 to 0.000 —0.121(=0.194  0.001
to —0.086) to —0.043) -0.192) to —0.047)
Barthel Index
<60 Ref. Ref.
60-90 0.538 (—0.049 to 0.072 0.043 (-0.061to 0421
1.124) 0.147)
>90 1.638(0.995 t0 2.280)  0.000 0216 (0.102to  0.000
0.330)
Cognitive impairment (GDS scale)
Absent-mild Ref. Ref.
Moderate-severe 0.285 (-0.920 to 0.643 0.115(-0.022to  0.100
1.489) 0.253)
Severe-very severe —0.684 (—1.845 to 0.248 —-0.012 (-0.162 0.871
0477) t0 0.137)
Moderate to extreme —0.302 (-0.381 to 0.000 —0.248 (-0.311 0.000
pain —0.223) to —0.185)
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Table 3 EQ-VAS and EQ-5D-5 L outcomes between the study population and the Spanish National Health Survey
Study population NHS (Spain) NHS community of Madrid

Age (years) EQ-VAS (mean) EQ-5D-5 L(mean)* EQ-VAS (mean) EQ-5D-5 L (mean)* EQ-VAS (mean) EQ-5D-5L(mean)*
65-74 5944 59.38 69.82 86.49 7642 90.3

75-84 53.78 5354 62.57 78.12 68.66 80.7

+85 5831 5844 54.55 62.51 67.70 70.0

Total 64.82 79.84

EQ-VAS EuroQol questionnaire-Visual analogue scale; EQ-5D-5 L EuroQol questionnaire with 5 dimensions and 5 levels; NHS National Health Survey 2011-2012 [14]

* EQ-5D-5 L value x 100

patient-centred daily care strategies [11]. The better we
know the state of health of these patients, the easier it
will be to adjust their needs and implement/execute the
aforementioned strategies.

When evaluating the QoL of our population aged 65
years and older, who constitute most of the sample, it
is evident that the average QoL index values are consis-
tently lower than the national average for a population of
a similar age (Table 3). However, an exception is observed
in the EQ-VAS scores for individuals over 85 years old,
where our population reports slightly higher values
(58.31 vs. 54.55, respectively). The differences in QoL
scores are even more pronounced when comparing our
data with those published for the Community of Madrid,
highlighting a significant disparity (Table 3) [17].

Focusing on the responses to the EQ-5D-5L question-
naire, national data showed that most of the very severe
problems described by the age-matched population were
associated with the performance of their usual activities
(8.8% of a total of 3,165 people>75 years old). The most
common moderate to very severe problems were associ-
ated with mobility (36.1% of a total of 3,165 people>75
years old), usual activities (29.4%), and pain/discomfort
(35.1%). Interestingly, although these results align with
our data, at a percentage level, one may acknowledge the
higher percentages of very severe and moderate to very
severe problems in all three dimensions (mobility, 58.1%;
usual activities, 51.6%; pain/discomfort, 49.2%) observed
for our CCP/PPP group. Moderate to severe problems in
self-care and anxiety/depression were also more reported
in our series than in national data (41.4% and 32.0% ver-
sus 21.2% and 12.8%, respectively) [17].

Looking at the socio-demographic characteristics,
these results could be partly justified by the high presence
of respondents with no education/only primary educa-
tion (90.4%), without caregivers (72.7%), or by the pres-
ence of 56.3% female participants. In fact, studies carried
out at national and global levels have not only shown that
there is a relationship between the level of education and
the health status in the elderly population but have also
described a lower QoL associated with women vs. men
[17, 30, 31]. More interestingly, related to the presence/
absence of caregivers, Molina-Mula et al.., revealed a sig-
nificant association between the number of nurse home

visits and the level of dependence on the CCP, leading to
a worse perception of the QoL [9]. On the other hand,
judging by the average age of the respondents, the aging-
associated processes could also justify the relatively low
QoL value observed [10]. Nonetheless, our correlation
analysis suggests that neither aging nor the presence of a
caregiver interfered in the QoL of CCP/PPP, but rather a
set of health conditioning factors.

Importantly, poorer quality of life was significantly
associated with the presence of gait disturbances,
increased functional dependence, malnutrition, higher
frailty levels, and moderate to severe chronic pain.

All these variables have long been associated with the
QoL of either older people or chronic patients [32-36].
However, there is a large gap in studies that corroborate
its use for the characterization of QoL in CCP. Focusing
on the EQ-5D-5L Index, our data further demonstrates
that CCP/PPP have a poorer QoL when suffering func-
tional dependence, which is in accordance with previous
data showing a positive correlation between the Barthel
Index and the EuroQoL-5D-5L scales in patients with
multiple chronic conditions [9].

Regarding frailty, it is important to emphasize that it
represents a transitional stage preceding dependency and
is widely recognized as one of the most robust predictors
of adverse outcomes—including falls, hospitalizations,
disability, and mortality—independently of other clini-
cal parameters such as multimorbidity. Crucially, frailty
is a potentially reversible condition [37]. Indeed, various
interventions have demonstrated efficacy in mitigating
frailty, particularly those focusing on physical exercise
programs, social engagement to reduce loneliness, and
fall prevention strategies [38, 39].

Beyond frailty, targeted interventions addressing mal-
nutrition [40, 41], as well as multicomponent exercise
regimens [34] which combine strength, endurance, bal-
ance, and gait training, have also been shown to improve
patients’ QoL [42].

These findings underscore a critical window of oppor-
tunity for intervention in complex chronic patients
(CCPs), with the potential to delay functional decline and
enhance overall well-being.

In our study, quality of life was not found to be a prog-
nostic marker for mortality, as has been demonstrated in
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other studies, probably related to the low one-year mor-
tality rate [43].

Finally, it is worth mentioning that a slight tendency for
a worse QoL in women CCP was observed, as described
in other studies [14, 43, 44]. Based on the above data, this
could result from the significant association observed
between women with both gait disturbance and nutri-
tional problems. However, other factors associated with
this gender difference have been described. For example,
in a Spanish study in people over 60 years of age, the QoL
was worse in women compared to men, showing that
sociodemographic factors, such as lower educational
level, and lifestyle factors, such as greater sedentary life-
style, can explain a substantial part of the differences
between women and men in QoL [45].

We acknowledge the several limitations of this study.
The sample size is small, so we consider the present find-
ings valid only for hypothesis generation. Therefore,
more studies are needed to corroborate these preliminary
results.

Another limitation of our study is that the general
population data used for comparison with CCP were col-
lected more than a decade ago, and it is known that the
perception of QoL evolves over time, albeit slowly, and
can be influenced by economic or health crises [46, 47].

Even so, our data strongly imply that accurate access
to QoL in these patients can only be done by a complex
and complete assessment of all the variables, rather than
using only the most validated ones. We, therefore, believe
that conducting a multidimensional assessment of a vul-
nerable population, such as the PCC, is of great value
for tailoring the healthcare system into a more patient-
driven one with increased functionality and decreased
unnecessary and spiralling visits to hospital settings, this
way ameliorating patients’ well-being and increasing the
number of years CCP/PPP will spend with good QoL
[48].

In conclusion, the study identifies that patients with
CCP/PPP have a poorer quality of life than patients of the
same age. This could be influenced by functional depen-
dence potentially but reversible factors such as frailty,
malnutrition, and pain. In the multivariate models, the
negative impact of malnutrition, gait disorders, pain, and
level of dependency on quality of life remains significant.
However, the effects observed for other variables in the
bivariate analysis do not persist, likely due to confound-
ing or mediation by variables with independent effects.
Interestingly, having completed secondary education is
also associated with better quality of life, as measured
by the EQ-VAS scale, compared to having no formal
education.

All of this highlights the need for a comprehensive
assessment that allows for early diagnosis of these con-
ditions and the implementation of multidimensional

Page 9 of 11

interventions to prevent functional dependence and
activities of daily living.

We hope this study results will help improve chronic
disease management and identify those most in need of
healthcare support.
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