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DETERMINATION OF HEART RATE VARIABILITY, A POSSIBLE MARKER FOR AS-
SESSING INTRINSIC CAPACITY (Abstract): The assessment of heart rate variability
(HRV) parameters is a non-invasive method of multidimensional evaluation of geriatric pa-
tients, independent of complex geriatric and clinical-biological assessment, with an impact
on the early identification of nutritional disorder, cognitive status, psycho-emotional status,
frailty, cardiovascular mortality risk, as well as functional disorders and maintaining quality
of life. Aim: To determine HRV parameters and their role in assessing intrinsic capacity in
old patients. Materials and methods: We determined HRV in a group of 83 patients over
the age of 65 who were admitted to the Geriatric Clinic of the Dr. C. |. Parhon Hospital in
lasi, and we also performed a complex geriatric assessment by evaluating cognitive status
(MMSE - Mini-Mental State Exam), nutritional status (MNA - Mini Nutritional Assess-
ment), psycho-emotional (GDS - Geriatric Depression Scale), risk of falling (Downton
Scale), the presence or the absence of the urinary incontinence, as well as determining body
composition using bioimpedance. Results: The average age was 75.64 + 6.64 years with a
median of 75 years, most patients being women (63.9%). The distribution by age group
shows that most patients were between 65 and 74 years old (48.2%), falling into the young
old category; of these, 60% were female. Low scores on the MNA, as well as low muscle
strength, body mass index, bone mass, visceral fat values or urinary incontinence are corre-
lated with decreased heart rate variability (HRV) parameters. The presence of anemia or de-
pressive symptoms is associated with reduced levels of HRV parameters. Conclusions: Data
obtained support the existence of a causal relationship between heart rate variability (HRV)
and a number of factors, both dependent on the patient’s clinical-biological status and geriat-
ric profile, and independent of it. Early identification of these factors in the old population is
essential for preventing adverse changes in body composition, appearance in psycho-
emotional disorder, urinary incontinence, as well as for mitigating their impact on autonomy
and quality of life. Keywords: HEART RATE VARIABILITY, INTRINSIC CAPACITY,
BODY COMPOSITION, NUTRITIONAL DISORDER, OLD PATIENTS.

INTRODUCTION in modern geriatrics (1, 2, 3). This is
Assessing intrinsic capacity in all five achieved either through clinical- biological
dimensions (functional status, cognition, assessment or by using complex geriatric
vitality, sensory functioning, and psycho- assessment scales: Mini-Mental State Ex-
emotional assessment) is a central concept amination (MMSE), Mini Nutritional As-

657



Ana-Maria Turcu et al.

sessment (MNA), Geriatric Depression
Scale (GDS), risk of falling - Downton
Scale (3). These diagnostic methods are
time-consuming and  energy-intensive,
limiting the development of a personalized
treatment plan. Therefore, in the context of
contemporary medical practice, the integra-
tion of advanced technological innovations
contributes to the optimization of diagnosis
and monitoring of therapeutic interventions
(2).

Determining heart rate variability is a
modern, non-invasive method that consists
of identifying normal fluctuations in the
interval between two successive heartbeats-
RR intervals - a mechanism controlled by
the autonomic nervous system (ANS) (1, 4,
5). Heart rate variability (HRV) parameters
are classified into several main domains,
namely the time domain (e.g. SDNN stand-
ard deviation of intervals, SDANN stand-
ard deviation of average intervals for each
5-minute segment, RMSSD mean square of
successive interval differences) and the
frequency domain (Power - ULF, VLF, LF,
HF, Absolute power of ultra-low, very low,
low, and high frequency bands, Peak -
ULF, VLF, LF, HF, Peak frequency of
ultra-low, very low, low, and high frequen-
cy bands, LF/HF Ratio between low and
high frequency power, each providing
complementary information on autonomic
heart rate regulation) (1).

The assessment of these parameters
provides information about the sympathet-
ic-vagal balance, estimation of cardiovas-
cular and overall mortality risk, as well as
identification of neurocognitive function
decline and the nutritional disorders, sys-
tems that are part of the assessment of in-
trinsic capacity (6, 7, 8, 9, 10). A high level
of HRV is considered a sign of autonomic

balance, physiological resilience, and
adaptability, while low HRV indicates
autonomic dysfunction, chronic stress,
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inflammation, or increased cardiovascular
risk (11, 12, 13, 14, 15).

In old patients, age-related changes and
chronic comorbidities frequently lead to a
reduction in parasympathetic activity and,
implicitly, to a decrease in HRV, which is
associated with an increased risk of devel-
oping, and increased mortality. Therefore,
the need to integrate heart rate variability
assessment into geriatric clinical practice
can lead to the collection of fundamental
data on multidimensional health status, as
well as medical outlook, prognosis, and
quality of life (16, 17, 18, 19).

MATERIALS AND METHODS

We present a prospective study that
started in January 2024, from which we
present the preliminary data collected in
January - October 2024, on a group of 83
patients, aged over 65, hospitalized in the
“Dr. C.I. Parhon” Clinical Hospital Iasi.

The exclusion criteria were as follows:
age under 65 years, absence of informed
consent, unavailability of relevant clinical
or biochemical data, severely compromised
functional status (patients bedridden or
unable to maintain orthostasis which pre-
vented the assessment of body composition
by bioelectrical impedance analysis), pres-
ence of an active implantable device (e.g.
pacemaker).

All patients enrolled in the study un-
derwent intrinsic capacity assessment using
the following scales: MMSE, MNA, GDS,
fall risk - Downton scale, the presence or
the absence of the urinary incontinence, as
well as cardiovascular assessment (EKG,
Holter EKG, echocardiography) (20, 21,
22). We also determined muscle strength in
both upper limbs using a dynamometer and
extracted data on biochemical levels to
assess nutritional status (total protein level,
hemoglobin level). Furthermore, all pa-
tients underwent body composition assess-
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ment using the Tanita BC-545N weighing
scale bioimpedance device.

Muscle strength was assessed with a
dynamometer, and values were interpreted
according to sex and age, with specific
thresholds for men and women, defining
normal, low, or high values (23). For men
aged 65 to 69, normal muscle strength
ranged from 28.2 kg to 44.0 kg, and for
those aged 70 to 99, from 21.3 kg to 35.1
kg. For women aged 65 to 69, normal mus-
cle strength ranged from 15.4 kg to 27.2
kg, and for those aged 70 to 99, from 14.7
kg to 24.5 kg. Values below the lower limit
were considered low, and those above the
upper limit were considered high (23).

Cognitive status was determined using
the MMSE scale (0-30 points), with normal
cognitive function between 25-30, mild
impairment between 20-24, moderate im-
pairment between 10-19, and severe im-
pairment below 10 points (24).

Nutritional assessment was based on the
MNA questionnaire (24-30 indicates nor-
mal nutrition, 17-23.5 risk of malnutrition,
<17 malnutrition) (24), as well as on body
mass index, with standard categories of
underweight (18.5 kg/m2), normal weight
(18.5 and 24.9 kg/m2), overweight (25 and
29.9 kg/m2), between 30 and 34.9 kg/m?
obesity grade I, between 35 and 39.9 kg/m?
obesity grade I, and values above 40 kg/m?
morbid obesity (25).

Biochemical parameters were taken
from recent data (< 7 days), with normal
ranges for total protein (66-87 g¢/L) and
hemoglobin (11.5-15.7 g/dL), values below
and above the limits being considered ab-
normal.

Visceral fat was measured by bioelec-
trical impedance using Tanita BC-545N,
classifying values as normal (1-12), high
(13-19), or very high (>19), adjusted for
age, sex, height, and patient profile.

Emotional state was assessed using the
15-item Geriatric Depression Scale (GDS),
considering scores below 5 as normal, 5-8
as mild depression, 9-11 as moderate de-
pression, and above 11 as severe depres-
sion (26).

Data on urinary incontinence were tak-
en from the patient’s medical history or
observation sheet and were noted as present
or absent.

The completing of the questionnaires
was done after obtaining the informed con-
sent of the patient, being made by the same
trained medical team.

The data were collected by a geriatric
team and were analyzed using SPSS 18.0
software. ANOVA Test, Chi-square Test
and Paired T-test, Kruskall-Wallis and
Pearson correlation for quantitative analyze
where performed. The statistical signifi-
cance was defined in 95% interval of con-
fidence (p < 0.05).

RESULTS

The patients included in the study had a
mean age of 75.64 *+ 6.64 years, with a
median age of 75 years. Most of the sub-
jects were female (63.9%). The distribution
by age group showed that 48.2% of partici-
pants fell into the “young old” category
(65-74 years), 39.8% into the “adult old”
category (75-84 years), and 12% were over
85 years old. Most patients included in the
study had relatively balanced cognitive
characteristics of their psychoemotional
status (tab. I).

Approximately 30% of subjects had re-
duced muscle strength in one of their upper
limbs, either dominant or non-dominant. In
terms of body composition, most patients
had an increased body mass index (BMI),
thus falling into the overweight category,
and about 70% had a high percentage of
total body fat.
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TABLE I.
Characteristics of the analyzed patients.

Parameter (Mean * SD, Value
Median (IQR) / No, %)
MNA 23.5 + 3.69, 24 (21-26)
MMSE 26.47 £ 3.62, 27 (25-29)
GDS 5.8 £3.34,5(3-9)
Muscle force - right arm 21 (712?3;82)08
Muscle force
- right arm (Category)
Low 24 (28.9%)
Normal 52 (62.7%)
High 7 (8.4%)
Muscle force 20.87 + 8.85, 19.8
- left arm (14.4-26.9)
Muscle force
- left arm (Category)
Low 26 (31.3%)
Normal 51 (61.4%)
High 6 (7.2%)
34.72 + 8.68, 34.3
Total fat (29.1-40.9)
Total fat (Category)
Low 2 (2.4%)
Normal 3(27.7%)
High 58 (69.9%)
28.97 £5.72,28.3
BMI (25.9-31.9)

Nutritional Status Assessment

Based on the geriatric assessment and
MNA scores, Spearman’s correlation anal-
ysis (p) revealed positive associations be-
tween the nutritional score and certain
parameters of heart rate variability: Varia-
bility (p = 0.046; p = 0.220), SDNN (p =
0.047; p = 0.219), SDANN (p = 0.015; p =
0.267), and ULF (p = 0.013; p = 0.271)
(fig. 1).

Total protein values were positively
correlated with  SDANN  (p=0.046;
p = 0.221), and hemoglobin showed posi-
tive correlations with Variance and SDNN
(p = 0.046-0.047; p =~ 0.218-0.220), sug-
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gesting an association between nutritional
status and heart rate variability parameters
(fig. 2).

Body composition assessment, as part
of nutritional status analysis, revealed
significant positive correlations between
bone mass and LF (p = 0.025; p = 0.245)
and HF (p = 0.016; p = 0.263), indicating
an association of higher bone mass with
increased sympathetic and parasympathet-
ic autonomic activity. Body mass index
(BMI) was positively correlated with HF
(p = 0.044; p = 0.222), suggesting a simi-
lar relationship with parasympathetic ac-
tivity.
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Fig. 1. Correlations between MNA and Variance (A), SDNN (B), SDANN (C) and ULF (D).
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Fig. 2. Correlation between Total protein value and SDANN

Right arm muscle strength showed sig-
nificant positive correlations with heart rate
variability (Variance, SDNN, SDANN,
ULF, VLF, nLF, LF/HF; p between 0.002
and 0.042; p between 0.224 and 0.343),
reflecting increased cardiovascular auto-
nomic tone. Left arm muscle strength was
also significantly correlated with SDANN,
ULF, VLF, nLF, and LF/HF (p between
0.005 and 0.041; p between 0.225 and

0.304).

Neurocognitive status Assessment

Data analysis showed that 80.7% of pa-
tients had no neurocognitive disorder, 12%
had mild cognitive impairment, and 7.2%
had moderate impairment, according to the
MMSE. nLF values were significantly
lower in the mild impairment group com-
pared to the unaffected group (p = 0.031),
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while differences between the other groups
were not significant. GDS scores are asso-
ciated with lower values of these heart rate
variability indicators.

Psycho-Emotional status Assessment

Univariate linear regression models,
with the GDS score as the dependent varia-
ble, showed significant negative correla-
tions with the Variance parameters (B=
0.000036; 95% CI: -0.000066 - -0.000007;
p=0.017), SDNN (B = -0.013657; 95% CI:
-0.024875 - -0.002439; p=0.018), ULF (B
= -0.000625; 95% CIl: -0.001234 - -
0.000017; p=0.044) and VLF (B = -
0.000202; 95% CI: -0.000403 - -0.000002;
p=0.048), indicating that higher (figs. 3, 4).

Urinary incontinence

In this study, the presence of urinary
incontinence was significantly associated
with lower values of several HRV parame-
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ters. Specifically, patients with urinary
incontinence showed significantly reduced
TINN values (446.12 + 234.32) compared
to those without this condition (575.38 +
272.12), with a p-value of 0.042. Similar-
ly, Triang-1X values were also lower in
the incontinence group (48.64 + 22.57)
versus the control group (65.84 + 29.18),
reaching statistical significance (p =
0.010). Frequency domain analysis further
indicated that patients with urinary incon-
tinence had significantly lower ULF val-
ues (median = 636, IQR = 525-865.5)
compared to those without incontinence
(median = 771, IQR = 581.7-1030.7), with
a p-value of 0.048.

Additionally, normalized high-frequency
power (nHF) was also significantly reduced
in the incontinence group (median = 43,
IQR = 39.2-46) compared to the control
group (median = 44.5, IQR = 42.25-48.38),
with a p-value of 0.047 (fig. 5).
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Fig. 3. Correlations between GDS and Variance (A), SDNN (B), ULF (C) and VLF (D).
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The results of this study highlight a
significant association between the pres-
ence of wurinary incontinence and de-
creased HRV, both in the temporal and
spectral domains. Patients with urinary
incontinence had significantly lower HRV
parameters, which may indicate an imbal-
ance in autonomic cardiovascular regula-
tion. These findings suggest that autonom-

ic nervous system dysfunction may play a
role in the pathophysiology of urinary
incontinence and may represent a potential
marker of severity or progression of this
condition.

DISCUSSION

The results of our study highlight posi-
tive correlations between nutritional status
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assessed by the MNA test and heart rate
variability parameters (variance, SDNN,
SDANN, ULF), which is confirmed by
previous studies supporting the hypothesis
that good nutritional status is closely linked
to better cardiovascular tone (27, 28). The
determination of bone mass and body mass
index, as an integral part of nutritional
status, reflects the link with some HRV
parameters as a marker of parasympathetic
activity and the autonomic nervous system.
Data from the literature support the fact
that weight loss in overweight individuals
leads to increased parasympathetic activity
and increased HRV (11, 13, 14, 15).

Determining muscle strength and the
nutritional status (total protein level, he-
moglobin, MNA), contributes to a compre-
hensive assessment in geriatric evaluation
and provides information on autonomic
function (13, 14, 23).

The results obtained sustain that superi-
or nutritional status is associated with bet-
ter cardiovascular autonomic activity.

Data on neurocognitive function are
partially confirmed by the present study.
Patients with mild neurocognitive disorder
have lower HRV parameters, concordant
with the literature indicating autonomic
dysfunction as a biomarker of early cogni-
tive decline. The results obtained are due to
the profile of the enrolled patients, who
predominantly present with no neurocogni-
tive disorder or mildly impaired neurocog-
nitive function.

Further studies are needed to provide
data on involvement in moderate and se-
vere cognitive dysfunction (27).

The lack of significant correlations be-
tween HRV parameters and the risk of
falling, as assessed by the Downton scale,
indicates the need for complementary
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methods for a more accurate assessment of
the risk of falling (28).

Regarding psycho-emotional status, the
significant negative correlations between
GDS scores and HRV parameters (Variance,
SDNN, ULF, VLF) are consistent with mul-
tiple studies that have highlighted the link
between affective disorders and autonomic
nervous system dysfunction (20).

At the same time, this study highlights a
significant link between urinary inconti-
nence and decreased heart rate variability,
suggesting a possible involvement of auto-
nomic dysfunction in the mechanisms of
this condition. The lack of comprehensive
studies in the current literature highlights a
gap in knowledge, emphasizing the im-
portance of addressing this issue in future
clinical practice.

Data on functional status and frailty are
currently being analyzed and will be pub-
lished later as part of intrinsic capacity in
old patients.

CONCLUSIONS

This study supports the importance of
determining heart rate variability as part of
a comprehensive holistic assessment of
senior patients.

HRV and its spectral components can
be used as biomarkers for early detection
and monitoring of the progression of nutri-
tional and psycho-emotional disorders, as
well as urinary incontinence in patients
over 65 years old.
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