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Abstract

Objectives Quality of life (QoL) is a priority outcome in older adults suffering from cardiovascular diseases. Frailty and poor nutri-
tional status may affect the QoL through mobility disorders and exhaustion. The objective of this study was to determine if physical frailty
and nutritional status were associated with QoL, in older cardiology patients. Methods Cross sectional, observational study conducted in a
cardiology department from a university hospital. Participants (n = 100) were aged 70 and older. Collected data included age, sex, cardiac
diseases, New York Heart Association (NYHA) classification, comorbidities (Charlson Index) and disability. A Short Physical Performance
Battery (SPPB), including walking speed assessment was performed; handgrip strength were measured as well as Fried’s frailty phenotype.
Nutritional status was assessed using the Mini Nutritional Assessment (MNA) and Body Mass Index (BMI), inflammation by C-reactive
protein (CRP). QoL was assessed using the EORTC—QLQ questionnaire. Univariate and multivariate analyses were performed to study the
associations between all recorded parameters and QoL. Results In participants (mean age: 79.3 + 6.7 years; male: 59%), Charlson index,
arrhythmia, heart failure, NYHA class III-IV, MNA, disability, walking speed, SPPB score, frailty and CRP were significantly associated
with QoL in univariate analysis. Multivariate analysis showed that NYHA class III-IV (P < 0.001), lower MNA score (P = 0.03), frailty (P <
0.0001), and higher CRP (P < 0.001) were independently associated with decreased QoL. Conclusions Frailty, nutritional status and in-
flammation were independently associated with poor QoL. Further studies are needed to assess the efficacy of nutritional and physical inter-
ventions on QoL in this population.
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1 Introduction

Improving or maintaining health-related quality of life
(QoL) is a major concern when caring for older patients
with chronic conditions. Cardiovascular diseases (CVD) are
likely to alter QoL, especially when dyspnea is present.!)
Low muscle performance and poor nutritional status are
potentially reversible conditions, which are frequently asso-
ciated with CVD and may also affect QoL. Loss of muscle
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performance, strength and mass, referred to as sarcopenia, is
also associated with malnutrition, regardless of whether the
malnourished condition is related to low dietary intake (an-
orexia) or high nutrient requirements (e.g., inflammatory
disease).”! Accumulating evidence has demonstrated that
chronic heart failure (CHF) can promote the development of
sarcopenia through multiple pathophysiological mechanisms,
including malnutrition, inflammation, hormonal changes, oxi-
dative stress, autophagy, and apoptosis.”’

Sarcopenic individuals usually report tiredness for the
activities of daily living, mobility disorders and anxiety,
leading to a decreased QoL."”” Muscle performance, as-
sessed by usual walking speed or the Short Physical Per-
formance Battery (SPPB), was associated with low QoL,
either evaluated by the Short Form (SF)-36 scale or by the
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EuroQol (EQ)-5D scale, in community dwelling older
adults.*"?

Malnutrition also affects health and well-being in older
persons and a mounting body of evidence suggests that nu-
tritional support may improve QoL.'"*'* In patients with
CHF, malnutrition may result from anorexia, inflammation
and edema-related gastro-enteropathy.!') Low muscle per-
formance and weight loss are the core clinical features of
the frailty syndrome.'® Frailty is a geriatric syndrome of
impaired resilience to stressors, which confers a high risk of
adverse health outcomes.!'” Frailty affects almost one out of
two patients with CHF whereas only 7%—10% of commu-
nity-dwelling older adults are considered as frail.!'”'* In
patients with CHF, frailty is strongly associated with hospi-
talizations and mortality."™'"'In a large community-dwell-
ing population, QoL declined significantly from robust to
pre-frail and frail statuses in older adults.”*”!

As the population of older patients with heart diseases
has been rapidly growing, cardiology departments have
included the management of comorbidity in their clinical
practice. Malnutrition and frailty are liable to be frequently
overlooked, especially in overweight or obese patients. Ad-
ditionally, in the complex interactions between heart dis-
eases, comorbidities, and inflammation, the specific burden
of malnutrition and frailty on QoL of older patients is diffi-
cult to estimate. This issue has not been specifically ad-
dressed in older patients hospitalized in a cardiology de-
partment. The aim of this study was to examine whether
frailty and malnutrition were associated with poor QoL in
this population, taking into account the results of a geriatric
assessment.

2 Methods

2.1 Study design and participants

We performed an observational, cross-sectional study, in
the Department of Cardiology of the Bichat Hospital (Paris
Nord Val-de-Seine University Hospitals, Assistance Pub-
lique-Hopitaux de Paris, France). Screening for participants
started in September 2016 and ended in January 2017. Pa-
tients were eligible if they were aged 70 or older, understand-
ing, speaking and reading French fluently. Non-inclusion
criteria were: inability to walk 4 m without human assis-
tance, critical medical condition with unstable vital signs
and major cognitive disorder according to the DSM-5 crite-
ria.? Eligible patients were provided with oral and written
information by the mobile inpatient geriatric consultation
team. Since this study was exploratory, we only considered
the first 100 consecutive participants that met the inclusion
criteria and provided informed consent. The study database

was declared to the French data protection authority (Co-
mission Nationale Informatique et Libertés).

2.2 Data collection
2.2.1 Health-related quality of life

The European Organization for Research and Treatment
of Cancer Quality of Life Questionnaire (EORTC QLQ-C30)
v3.0, initially designed for cancer patients, includes self-per-
ceived physical, emotional, cognitive and social functioning
and covers a large range of symptoms that might be re-
ported by younger or older adults.”” The EORTC QLQ
questionnaire focuses on symptoms such as fatigue, weak-
ness, pain, dyspnea, insomnia, anxiety and depression, and
assesses the impact of these symptoms on mobility and on
the ability to carry out usual activities including hobbies and
family/social life. Participants scored on a scale from 1 to 4,
to indicate respectively “not at all”, “a little”, “quite a bit”
and “very much” to 28 questions starting with “Do you have
any trouble doing ...” or “In the past week, were you lim-
ited in doing...” Lower scores signify greater quality of
life.* In addition, the questionnaire includes two scales, to
address two specific issues: (1) how would you rate your
overall health during the past week? and (2) “How would
you rate your overall quality of life during the past week?”
These scales range from 1 (very poor) to 7 (excellent).

2.2.2 Comorbidity and medication

The heart diseases of the participants were classified into:
coronary heart disease, valve heart disease, arrhythmia,
chronic heart failure, either singly or in combination. The
severity of dyspnea was assessed with the New York Heart
Association (NYHA) classification. The Charlson comor-
bidity index was calculated for each participant.”* The
number of daily medications (number of different molecules)
was also recorded. C-reactive protein was recorded when
present in the medical record and used to assess inflamma-
tion.

The Katz Activities of Daily Living (ADL) scale was
used to assess abilities in basic activities daily living (bath-
ing, dressing, toileting, transferring, continence and feeding)
and the Lawton Instrumental ADL (IADL) scale—short form
(4 items) was used to measure abilities in complex activities
daily living such as using the telephone, responsibility for
taking medications, ability to handle finances and to use
public transportation.'*>*® Both scores were calculated using
the self-declared individuals’ ability to perform ADL’s be-
fore hospitalization.

2.2.3 Frailty and physical assessment

Walking speed was measured over a 4 m-distance, at
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usual pace. The SPPB includes walking speed, as previously
described, repeated chair stands (time taken to stand up and
sit down from a chair without armrests, as quickly as possi-
ble, five times without stopping) and balance (feet-by-feet,
semi-tandem and tandem). Each test is scored from 0 to 4,
with a total score ranging from 0 to 12. A 9-12 score signi-
fies “normal” physical performance and a 0-8 score signifies
low performance.*”!

Handgrip strength was measured using a hand hydraulic
dynamometer (Jamar”, Reims, France). The subjects re-
mained seated, shoulder adducted and neutrally rotated,
elbow fully extended, forearm and wrist in the neutral posi-
tion. Participants kept dynamometer away from any part of
the body. Three consecutive measures of their dominant
hand were recorded; the highest measurement was consid-
ered for the present analysis. Handgrip strength < 20 kg in
women and < 30 kg in men were considered as low."”

The Frailty phenotype was defined by a score ranging
between 0 (robust) and 5 (frail) according to the five fol-
lowing criteria, consistent with the original definition of
frailty defined by Fried, et al.'¥ (1) Unintentional weight
loss of > 4.5 kg in the last year (obtained from patient, care-
giver, or medical records); (2) low handgrip strength (see
definition above); (3) slow usual walking speed (< 0.8 m/s);
(4) low physical activity when the patients answered “3”
(quite a bit) or “4” (very much) to the question #6 of the
EORTC QLQ-C30 “Were you limited in doing either your
work or other daily activities?”” and (5) Fatigue when the
participants answered “3” (quite a bit) or “4” (very much) to
the question #18 of the EORTC QLQ-C30: “Were you tired?”

2.2.4 Nutritional status

Weight was measured and body mass index (BMI) was
calculated. The full Mini Nutritional Assessment (MNA)
questionnaire was developed to assess the risk of malnutri-
tion in the elderly. It comprises 18 items including nutri-
tional risk factors (anorexia, low food intake, depression,
low mobility, polypharmacy, cognitive disorders, recent
psychological stress or acute disease...) and measured nu-
tritional parameters (BMI, weight loss, arm and calf circum-
ference). It distinguishes normal nutritional status (score >
24), risk of malnutrition (17-23.5) and malnutrition (<
17).28 Patients were also asked for their lifetime maximal
weight. Plasma albumin levels, measured by immunonephe-
lemetry, were collected when present in medical record.

2.3 Statistical analysis

Descriptive statistics were presented as n (%) for qualita-
tive variables and as mean + SD for quantitative variables.
First, a univariate linear regression analysis was performed

to examine the associations between QoL (EORTC QLQ-
C30 total score) and all the variables described above. Sec-
ond, a multivariate linear regression analysis including all the
variables associated with QoL in the univariate analysis with
P-value < 0.2 was conducted. Variables with more than 10%
missing data were not included in this model. Results were
displayed as estimates  + SD. Statistical significance was
defined with P-values < 0.05. All the statistical analyses
were performed using the software SAS v9.4.

3 Results

Over the study period, 1206 patients were hospitalized in
the Department of Cardiology, 954 did not meet the inclu-
sion criteria or could not be assessed by the mobile inpatient
geriatric consultation team, 152 refused to participate. There-
fore, 100 patients were included, 73 to 96 years old. Char-
acteristics of the patients are reported in Table 1. The mean
score of EORTC QLQ was 51.2 + 14.6. Participants were
affected by valve heart diseases (74%), arrhythmia (61%),
coronary heart disease (49%) and CHF (45%); 42% suffered
from NYHA functional class III/IV dyspnea. Mean hand-
grip strength was 23.6 + 9.4 kg and mean walking speed
was 0.84 £ 0.31 m/s. More than half of these subjects (57%)
were at risk of malnutrition according to their MNA score,
and 3% were malnourished. The mean BMI was 26.3 + 5.0,
ranging from 17.5 to 43.2. Among the 58 overweight and
obese patients, as defined by a BMI > 30, 27 were at risk of
malnutrition according to their MNA score and one was
malnourished.

Univariate analysis showed that comorbidity (Charlson
index), arrhythmia, HF, NYHA III/ IV functional class,
nutritional status (MNA), disability (ADL and IADL), mus-
cle performance (walking speed, SPPB), inflammation
(CRP), were significantly associated with QoL (Table 2).
Multivariate analysis showed that only four factors were
independently associated with QoL, ie., NYHA IV
functional class, B = 8.6 2.3, P <0.001; MNA, p =-0.8 £
0.4, P =0.03; frailty, B =4.9 £ 0.8, P <0.0001; and CRP,
=0.2+0.06, P <0.001 (Table 3). Walking speed which is a
component of the frailty phenotype, hence highly correlated
with frailty (p = —0.67, P < 0.0001) was not included into
this model. In another regression model excluding frailty,
walking speed remained independently associated with QoL:
B=-12.2+2.8,P <0.0001 (data not shown).

4 Discussion

This study showed, for the first time, that frailty and poor
nutritional status were associated with lower QoL in older
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Table 1. Characteristics of the participants (n = 100).

Characteristics Mean £ SD or %
Age, yrs 793 +6.7
Men 59%
Number of medications 7.8+29
Charlson Index 29+1.9
Type 2 diabetes 21%
Valve heart disease 74%
Arrhythmia 61%
Coronary heart disease 49%
Heart failure 45
NYHA functional class*
/1 57%
/v 42%
ADL (/6) 58+0.5
IADL (/4) 3.7+0.6
Weight (kg) 729+ 143
BMI (kg/m?) 263+5.0
MNA score 22.8+3.1
<17 3%
17-23.5 57%
>24 40%
Lifetime max weight — actual (kg) 7.6£6.9
Albuminemia (g/1) 37.6+5.1
CRP (mg/l) 11+19
Handgrip strength 23.6+94
SPPB score /12 7.7+3.0
9-12 49%
0-8 51%
Walking speed, m/s 0.84 +0.31
Fried fraily phenotype (/5) 23+14
EORTC QLQ-C30 score (/112) 51.2+14.6
Perceived global health score (/7) 4.1+13
Perceived quality of life score (/7) 47+1.5

*The data of 1 participant is missing for NYHA functional class. ADL:
activities of daily living; BMI: body mass index; CRP: C-reactive protein;
EORTC QLQ-C30: European Organization for Research and Treatment of
Cancer Quality of Life Questionnaire; IADL: instrumental activities of daily
living; MNA: mini nutritional assessment; NHYA: New York Heart Asso-
ciation functional class; SPPB: short physical performance battery.

patients hospitalized in a cardiology department, independ-
ently from the cardiac conditions, age or comorbidities. Con-
sistent with previous publications, dyspnea, and inflammation
were also independently associated with impaired QoL.**~%
In patients with severe heart disease, low QoL partly re-
sults from disease-related chronic symptoms, such as dysp-
nea, angina, discomfort, anxiety and fatigue.">**! A strong
body of evidence has demonstrated that higher NYHA class
was closely associated with impaired QoL. In cross sec-

Table 2. Factors associated with quality of life: univariate
analysis. The lower the EORTC QLQ-C30 score, the better the
quality of life was. A negative B value means the higher values of
the variable are associated with better quality of life.

N=100 B (SD) P-value
Age, yrs 0.06 (0.2) 0.8
Male gender 6.1(2.9) 0.04
Number of medications 0.4 (0.5) 0.5
Charlson Index 1.6 (0.8) 0.04
Valve heart disease 2.3(3.3) 0.5
Coronary heart disease 5429 0.06
Arrhythmia 5.9(3.0) 0.05
Heart failure 72(2.9) 0.01
Type 2 diabetes 393.6) 0.3
NYHA (II/IV vs. /1T 10.3 (2.8) <0.001
BMI, kg/m? 0.4 (0.3) 0.1
MNA score -1.7(0.4) <0.001
ADL score -75@3.1) 0.02
IADL score —-4.8(2.2) 0.04
Low handgrip 3.7(3.0) 0.2
Walking speed, m/s -129(3.2) <0.001
SPPB score —2.4(04) <0.001
Fried frailty phenotype 6.2 (0.9) <0.001
Albumin level, g/L -0.5(0.4) 0.2
CRP, mg/L 0.2 (0.08) 0.01

ADL: activities of daily living; BMI: body mass index; CRP: C-reactive
protein; IADL: instrumental activities of daily living; MNA: mini nutri-
tional assessment; NHYA: New York Heart Association functional class;

SPPB: short physical performance battery.

Table 3. Factors associated with quality of life. Multivariate
analysis. The lower the EORTC QLQ-C30 score, the better the
quality of life was. A negative B value means the higher values
of the variable were associated with better quality of life

N=100 B (SD) P-value
NYHA (III/IV vs I/IT) 8.6(2.3) <0.001
MNA -0.8(0.4) 0.03

Fried frailty phenotype 4.9(2.8) <0.0001
CRP (mg/L) 0.2 (0.06) <0.001

CRP: C-reactive protein; MNA: mini nutritional assessment; NHYA: New

York Heart Association functional class.

tional studies including patients with chronic HF, QoL de-
creased as NYHA class worsened.”” In patients with per-
sistent atrial fibrillation (AF), participants with NYHA class
II/I1I also experienced poorer QoL than those with class 1.°%)
Our results extend these reports, by showing that, in older
patients, the NYHA functional class was associated with
QoL independently from the patients’ other heart conditions
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and from characteristics collected as part of a geriatric as-
sessment.

Although nutritional status, inflammation and muscle
function may be interrelated, MNA, CRP and frailty (or
walking speed) were each independently associated with
QoL in our population. In patients with HF, as in patients
with chronic obstructive pulmonary disease, kidney failure
or cancer, muscle wasting is part of a complex metabolic
syndrome called cachexia. The underlying illness causes
inflammation, anorexia, insulin resistance, hormonal disor-
ders, fatigue and reduced physical activity, resulting in
muscle wasting and fat loss.** Muscle function is impaired
due to ultrastructural abnormalities.”” Physical performance,
as assessed by the 6-min walk distance and walking speed,
was shown to be reduced in sarcopenic HF patients.** In
our older participants, the abilities to perform basic and
complex activities of daily living were only slightly reduced,
according to their initial ADL and IADL scores. Walking
speed is indicative of muscle function but also reflects mul-
tiple physiological functions and general health status in
older adults. An association was previously observed be-
tween slow walking speed, lower QoL and depressive
symptoms.”*”) Many authors consider walking speed as “the
sixth vital sign” in older adults. With regard to cardiovascu-
lar diseases, walking speed predicted new hospitalizations
among patients with recently diagnosed HF and improved
the risk-stratification for frail older patients after cardiac
surgery, transcatheter aortic valve replacement, or percuta-
neous coronary intervention.****! Our study underlines the
high prevalence and strong association of slow walking
speed with QoL in older patients hospitalized in a cardiol-
ogy department. Our findings also support the use of walk-
ing speed test as an objective measure of physical frailty.
This measure should be used as a sole criterion for frailty, to
screen older adults who could benefit from a comprehensive
geriatric assessment.*!)

In our study, the MNA questionnaire indicated that 57%
of our participants were at risk of malnutrition and that 3%
were malnourished. The mean BMI (26.3) suggested overall
mild overweight, but there was a large heterogeneity in BMI,
ranging from 17 to 43.2. On the one hand, 10% of patient
had BMI < 21, indicating malnutrition,"**! and on the other
hand, 43% were overweight and 15% obese. Among the 58
overweight and obese subjects, 27 (47%) were at risk of
malnutrition and one was malnourished, according to their
MNA score. In addition, our participants’ measured weight
was, on average, 7.6 kg below their lifetime maximal
weight. Of importance, overweight or obese patients with
CVD may have previously lost a substantial amount of
muscle and fat mass, and thus present a high risk of malnu-

trition. Accordingly, previously published data have sug-
gested that energy and protein intake is often inadequate to
balance total energy expenditure in patients with HF.**) Diet
restrictions including low salt, low fat, or diabetic diets
could favor inadequate food intake in this population. This
issue should be considered, since both weight loss and BMI
below 28 kg/m? were associated with lower survival in indi-
viduals with HF'***! or in hospitalized older patients re-
gardless of the diseases.*”*"! Furthermore, in older adults
living in the community, high BMI and high MNA score
was associated with better QoL.*”) MNA was also associ-
ated with QoL in older outpatients with HF, as it was in our
study of older hospitalized patients in a cardiology depart-
ment.”” Thus, in hospitalized older patients with severe
heart conditions, the BMI does not appear as a relevant
marker to assess the risk of malnutrition. Additionally, in
overweight or obese older persons with severe heart condi-
tions, weight-reducing diets should probably be avoided in
order to prevent loss of muscle mass, accompanying func-
tional decline, decrease in QoL and poor survival. High
protein supplementation and adapted physical activity may
be a first step that could be implemented in routine care in
this population.

Finally, QoL was poor in our population, with a mean
EORTC QLQ score of 51.2, i.e., worse than in cancer pa-
tients over 70 years of age (mean score = 47.6).°"** QoL
depends on each person’s perception; it varies as a function
of age and health. Many QoL questionnaires have been
proposed, either disease-specific or not. The EORTC QLQ
questionnaire covers symptoms such as fatigue, weakness,
pain, dyspnea, insomnia, anxiety and depression, and as-
sesses the impact of these symptoms on mobility and on the
ability to carry out usual activities including hobbies and
family/social life. This instrument was initially designed for
cancer patients, but these items are not specific of cancer,
and the findings of the present study show that they are
shared by all patients with chronic diseases, especially if
these diseases lead to muscle wasting and weight loss.
Given the reported scores in our population, we believe that
this questionnaire could also be used in older patients with
CVD, as well as in patients with chronic conditions associ-
ated with poor QoL.

Several limitations of our study must be acknowledged.
First, this is a monocentric study conducted in a cardiology
department, in a university hospital, with inherent potential
selection bias. Thus, the generalizability of our results may
be questionable. Similar studies should be conducted in
general cardiology departments for providing external vali-
dation of our results. Second, the cross-sectional design
does not allow us to interpret the causality between frailty,
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nutritional status and QoL. Interventional studies combining
nutritional support and physical exercise are needed to ad-
dress this issue. Third, the self-assessment of QoL over the
last week might have been biased by the symptoms of acute
cardiac disease, before the date of admission. Nevertheless,
we observed large heterogeneity in the self-perception of
QoL, which was explained by non-cardiologic conditions,
such as frailty or malnutrition.

In conclusion, this study of 100 older adults suffering
from CVD hospitalized in a cardiology department showed
a significant association between physical frailty, nutritional
status and QoL. This association was independent from the
severity of dyspnea, or the presence of arrhythmia, which
are known to impair QoL in these patients. Muscle function
and nutritional status may represent additional targets to
improve multidimensional care in older adults hospitalized
in cardiology. Therefore, our findings suggest that increased
awareness is needed in identifying malnutrition regardless
of BMLI, and sarcopenia or physical frailty, so that appropri-
ately targeted interventions can be started, in elderly patients
with CVD. This additional management may contribute to a
better QoL in older cardiology patients. Specific tools such
as walking speed assessment or MNA should be used in this
setting.
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