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INDIVIDUALIZED NUTRITIONAL SUPPORT IMPROVES
CARDIAC FUNCTION AND NUTRITIONAL STATUS
OF ELDERLY HEART FAILURE PATIENTS

Background The quality of life of the patient is diminished by chronic heart failure (CHF), which also costs
the healthcare system. This study examined the benefits of individualized nutritional support provided
by a specialized nursing team on the nutritional status and cardiac function of elderly patients with CHF.

Material and methods This study included 102 elderly, hospitalized CHF patients. The patients were randomly assigned to
two groups of 51 each. During the study protocol, the control group received regular nursing care,
while the experimental group received individualized nutritional support by a specialized nursing
team. Nutritional-related and cardiac function indicators, inflammatory factors, and life quality scores
measured before and after the protocol were compared.

Results There was a significant increase in total albumin, hemoglobin, and protein in both groups during
the protocol, but the final concentrations were significantly higher in the experimental group (p<0.05).
In both groups, the left ventricular ejection fraction was increased after the protocol, while the left
ventricular end-systolic dimension and the left ventricular end-diastolic dimension significantly
decreased. The improvements in these variables were greater in the experimental group (p<0.0S).
The experimental group also exhibited significantly reduced tumor necrosis factor-a, interleukin-6,
and high sensitivity C-reactive protein (p<0.0S), and the experimental group reported higher quality
of life (p<0.0S) and nursing satisfaction (p<0.05).

Conclusion Nutritional support of elderly CHF patients administered by a specialized nursing team improved
nutrition, cardiac function, inflammatory status, and quality of life compared to standard nutrition and
regular nursing care.
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Introduction Central illustration. Individualized Nutritional

Chronic heart failure (CHF) is a persistent, complex ~ Support Improves Cardiac Function and Nutritional
Status of Elderly Heart Failure Patients
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function and systemic inflammation, contributing to
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and malnutrition, which negatively impact prognosis. Given

the rising incidence of CHF in aging populations, addressing
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nutritional deficiencies is crucial for improving patient out-
comes [3].

In clinical settings, older patients diagnosed with
CHF exhibit a heightened vulnerability to malnutrition,
a factor intricately linked to the advancement of CHF. This
progression results in a marked decline in the standard
of living and a noteworthy escalation in mortality [4].
The susceptibility to malnutrition may be associated with
the diminishing physical activity of elderly individuals and
their frequently diminished and monotonous dietary intake
[S]. Elderly CHF patients often have systemic or pulmonary
congestion, a protracted disease trajectory, compromised
nutritional status, and substantial weight loss [6].

In CHEF patients, intestinal congestion and accumulation
of abdominal fluids frequently result in diminished
hunger, culminating in reduced food intake. In some
cases, there may even be an aversion to eating, further
intensifying the complications and challenges associated
with poor nutritional status and substantial weight loss [7].
The resulting malnutrition may be present in 20% to 70% of
CHEF patients, with a cachexia incidence of 15% [7].

Once CHF patients develop cachexia, the condition
becomes difficult to reverse, and malnutrition plays a crucial
role in its further development. Therefore, initiating
nutritional protocol for malnourished patients early in their
hospitalization is of significant value for their prognosis.
Hence, for newly diagnosed, elderly CHF patients with
concomitant malnutrition, nutritional support is an essential
component of their comprehensive treatment [8].

Recently, nutritional support measures have been
implemented in CHF patients with the aim of improving
their prognosis [9]. However, in China, nutritional therapy
is still in its early stages, and limited by a scarcity of relevant
research reports. The application value of this nutritional
intervention requires further validation. Thus, this study
examined the impact of individualized nutritional support
provided by a specialized nursing team on the nutritional
state and cardiac function of elderly CHF patients.

Material and methods

General information. 102 elderly CHF patients in our
hospital between May 2022 and May 2023 were enrolled
in this study. 51 patients each were randomly assigned to
a treatment group or to a control group. Routine nursing
care was provided to the control group, while individualized
nutritional support was provided to the treatment group
by a specialized nursing team. Both patient groups received
standard medical treatment for heart failure. The hospital’s
medical ethics committee approved this investigation.

The age range of the 27 male and 24 female members
of the treatment group was 65-8S yrs, with an average of
78.242.3 yrs. Their body mass index (BMI) ranged from
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17.5 to 27.9 kg/m? with an average of 23.2+2.5 kg/m?>

25 patients had primary or junior high school education,

1S had high school or vocational school education, and

11 had college or other higher education. 28 patients had

New York Heart Association Class III heart failure [10],

while 23 had Class IV failure.

The age range of the 31 male and 20 female members
of the control group was 66-85 yrs, with an average of
78.6+2.3 yrs. Their BMI varied from 17.6 to 27.9 kg/m?,
with an average of 23.3+2.5 kg/m?. 23 patients had primary
or junior high school education, 16 had high school or
vocational school education, and 12 had college or other
higher education. 25 had Class III heart failure, while 26 had
Class IV heart failure. There were no significant, discernible
differences in heart function classification, gender, and age
between the groups (p>0.05).

Inclusion criteria (Figure 1):

1. Diagnosis of CHF as outlined in the “Guidelines for
the Primary Care of Chronic Heart Failure (2019)”
constituted by the Chinese Medical Association [11].

. Class II or Class III heart failure.

. Age > 60 yrs.

. Complete clinical data available.

[ S I S

. Voluntary written, informed consent.
Exclusion criteria:

. Severe hepatorenal dysfunction.

. Inability to adhere to treatment.

. Severe psychological dysfunction.

S W N

. Personal reason of the patient.

Figure 1 provides a schematic diagram of the patient
screening.
The sample size (n) was estimated by:

,,=2x[w}l
é

Where ua (1.96) is the value corresponding to a two-
tailed a of 0.05; up (1.282) is the value corresponding
to a B-II error probability of 0.1; § (3.44) represents
the expected difference in LVEF improvement between
the two groups, hypothesized based on previous studies
and clinical observations; o (4.19) is the pooled standard
deviation, estimated from preliminary data of LVEF
measurements in similar patient populations.

Based on these parameters, the calculated sample size for
each group was 46 cases. To account for a 10% dropout rate,
we included S1 participants per group.

Nutrition

The control group was provided with traditional
nutritional support, including routine dietary guidance
combined with enteral nutrition. Oral enteral nutrition
supplements, including peptide-based enteral nutrition such
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Figure 1. Schematic diagram of the investigation
including criteria for subject inclusion and exclusion

Determine the
research direction

‘ Calculate sample size ‘
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Elderly patients with heart failure
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Inclusion criteria:

1.Diagnostic criteria refer to Guidelines for Primary
Diagnosis and Treatment of Chronic Heart Failure
(2019) formulated by Chinese Medical Association
2.According to the new york Heart Association
(NYHA) in 1928, patients with cardiac function were
classified as Grade Il to Grade Il

3.The clinical data are complete, and all of them
voluntarily sign the informed consent form.

Exclusion criteria:

1.Severe liver and kidney dysfunction and inability
to adhere to treatment;

2 patients with mental disorders;

3 Patients with severe psychological dysfunction
-and non-sensory dysfunction;

4 Withdrawing from the researcher due to personal
reasons.

as Peptisorb, were administered to individuals capable of
tolerating oral intake. For those unable or unwilling to receive
oral administration, enteral nutrition was delivered through
a nasogastric or nasoenteric tube, with dosage adjustments
made according to tolerance. The goal was to maintain a daily
energy intake of approximately 2000 kcal. The experimental
group received individualized nutritional support.

Individualized nutritional support

The following scales and algorithms were used to guide
the development and adjustment of the nutritional support plan.

1) Nutritional Risk Screening 2002 (NRS-2002). This tool
was used for the initial assessment of the nutritional risk of
the patients. It considered factors such as BMI, recent weight
changes, and food intake, along with an age-adjusted score
[12]. Patients with an NRS-2002 score of three or higher
were classified as being at risk for malnutrition and received
individualized nutrition. Patients with a score less than three
received a standard nutritional support plan, similar to that
in the control group. All patients in the experimental group
were assessed using the NRS-2002 tool. Out of 51 patients in
the experimental group, 35 patients (68.6%) were classified
as at risk for malnutrition (NRS-2002 score > 3) and received
individualized nutritional support. The remaining 16 patients
(31.4%) with a score <3 followed the standard nutritional
support plan, similar to the control group. Subgroup analysis
revealed that patients receiving individualized nutritional
support demonstrated greater improvements in nutritional
markers (e.g., serum albumin, hemoglobin, and total protein),
cardiac function, and inflammatory status compared to
those receiving standard nutrition. These findings highlight
the importance of targeted nutritional interventions based on
nutritional risk stratification.

2) Mini-Nutritional Assessment Short Form (MNA-
SF). The MNA-SF includes evaluations of psychological

S0

status, health condition, and other aspects of the patient. It is
the most used nutritional assessment tool for CHF patients.
It assists in identifying CHF patients with malnutrition
early and in providing timely intervention to improve their
nutritional status and enhance their prognosis [13]. In
addition to NRS-2002, the MNA-SF was employed to
provide a more detailed assessment of nutritional status.
This scale covers multiple domains such as health condition,
psychological status, and dietary patterns, and was used
to detect malnutrition early and guide the personalized
nutritional support strategy.

Calculation of energy requirements

The daily energy requirement was calculated based
on the patient’s BMI, age, and disease status using
standard algorithms [14]. These calculations determined
the appropriate proportions of macronutrients, such as
carbohydrates, proteins, and fats. Regular adjustments
were made according to ongoing evaluations of the patients’
nutritional and clinical status.

Biochemical monitoring

Regular measurements of serum albumin (ALB) and
total protein (TP) were used as key indicators to adjust the
nutritional support plan, thus ensuring personalized and
effective support for each patient. Other indicators were: Hb,
CRP, IL-6 and TNF-a.

Individualized nutritional support

An individualized nutritional support specialty nursing
team was organized, made up of one head nurse and
three specialized nurses. The head nurse was responsible
for developing nursing protocols and overall quality
assessment, while the specialized nurses were responsible
for implementing nursing procedures. The initial assessment
of patients’ nutritional risk utilized the NRS2002 system
[12]. This system involved evaluating measurements such
as patients’ body mass at admission, changes in food intake
within the past week, recent fluctuations in body weight,
and an age score. Based on the results of the NRS2002
nutritional screening, communication between physicians,
patients, and patients’ families was enhanced and expanded.
This increased understanding of any nutritional issues that
the patients were facing and the potential reasons behind
these issues. Along with results of biochemical monitoring,
this process enabled the development or improvement of
a personalized nutritional support plan for the patient.

Patients with BMI <18.5kg/m? were assigned three
NRS-2002 points, and those with TP <30g/l were also
assigned three points. For patients with more normal BMI
and TP resulting in a NRS2002 score of less than three
points, the same routine nutritional support plan as the
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control group was used to supplement their daily nutritional
needs. These patients were screened every two days to allow
for timely adjustments to their nutritional plan.

Patients with an NRS2002 score of three or more points
required precise calculation of energy requirements based
on factors such as age, BMI, and disease status. Specialized
dietitians created personalized nutritional support plans for
these patients, adjusting the proportion of carbohydrates,
proteins, and fats to ensure adequate energy intake.
Additionally, dietitians proscribed timely supplementation
of various vitamins, electrolytes, and trace elements. Regular
assessments of various nutritional indicators were conducted,
and the nutritional intake plans were adjusted as needed.

In cases where the nutritional risk assessment did not
indicate improvement after three screenings, a meeting was
convened with members of the relevant healthcare professional
team. The purpose of the meeting was to analyze the reasons
for the insufficient nutritional intervention and to formulate
a more tailored nutritional intervention plan for the patient.
These interventions were sustained until the patient’s
discharge (1 month). After discharge, patients were followed
up by telephone to monitor their progress, provide guidance,
and remind them to return for regular check-ups.

Observation Index

Inflammatory Markers

The levels of TNF-a, IL-6 and CRP were measured to
evaluate systemic inflammation. Blood samples (4 mL)
were collected from fasting venous blood in the morning,
centrifuged at 3500 rpm for 10 minutes, and the serum was
analyzed. IL-6 and TNF-a were measured using an enzyme-
linked immunosorbent assay (ELISA) kit according to
the manufacturer’s instructions. CRP levels were quantified
using a high-sensitivity immunoturbidimetric method.

Nutritional status

Fasting venous blood samples (4 ml) were taken in
the morning. The specimens were centrifuged at 3500 rpm
for 10 min, and the supernatant was collected. The biuret
colorimetric method was used to measure hemoglobin
(HGB), serum ALB, and TP concentrations. Measurements
were taken both prior to the protocol (upon admission) and
following the protocol (on regular basis upto one month

after the discharge).

Cardiac function

The Philips EPIQ7 color Doppler ultrasound system
[15] was used to measure the left ventricular end-systolic
dimension (LVESD), the left ventricular end-diastolic
dimension (LVEDD), and the left ventricular ejection
fraction (LVEF). These measurements were taken before
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the protocol (upon admission) and following the protocol
at one month after discharge.

Inflammatory Markers

TNF-a, IL-6 and hs-CRP were measured both before
the protocol (upon admission) and following the protocol
upto one month after discharge.

Standard of Living

The Minnesota Living with Heart Failure Questionnaire
[16] was used to evaluate the patients’ standard of living.
The questionnaire consists of 21 items, resulting in one total
score with three dimensions: overall quality of life, physical
domain, emotional domain. The maximum score on the scale
was 105 points, and a higher scores corresponds to a lower
standard of living. Assessment using this questionnaire were
made prior to the protocol (upon admission) and following
the protocol (one month after discharge).

Monitoring adverse reactions

Typical negative outcomes included diarrhea, abdominal
distension, abdominal pain, vomiting, and nausea. The rate
of overall adverse reaction was determined as the sum of all
cases with adverse reactions divided by the total number
of instances, multiplied by 100%. Adverse reactions were
assessed for both groups.

Abdominal distension was evaluated by measuring
the patient’s abdominal circumference with a soft ruler. An
increase in abdominal circumference after enteral feeding,
along with increased hardness and tension detected
during abdominal palpation by the doctor, was considered
abdominal distension.

Nursing satisfaction

Upon the patient’s discharge, their contentment
with the nurses was assessed using a satisfaction survey
questionnaire from our hospital. The evaluation results
were categorized as very satisfied, satisfied, and dissatisfied.
The overall satisfaction rate was calculated as the sum of
the cases categorized as very satisfied and satisfied, divided
by the total quantity of instances, multiplied by 100%.
Figure 2 shows a flowchart of the investigation.

Statistical analysis

The data were processed using the statistical program,
SPSS 22.0. Data with uniform variance and a normal
distribution are presented as mean * standard deviation
(SD). Independent sample t-tests were used for between
group comparisons, and paired t-tests were used for intra-
group comparisons. Numerical data are reported as number
(%), and y tests were used to compare these values. If p<0.05,
a difference was considered statistically significant.

S1



§ OPUT'MHAABHBIE CTATbU

Figure 2. Flowchart of the study concentrations of ALB, and TP
between the two groups before

':;t':‘;’nif the protocol (p<0.05). Following

[ the protocol, the concentrations of

’ Group according to treatment ‘ ALB, TP and HGB in both groups
protocol

increased, but all the indexes were

k x higher in the experimental group

Experimental Group:
Contlrol group: Individualized nutritional support specialist (P<005)
Routine nursing

' nursing Comparison of cardiac function
indices between the two groups be-

( Clinical index detection w

fore and after the protocol (Table 2).
$ P ( )

Before the protocol, there were
Cardiac function
Nutritional index: index:LVEF,
TP, HGB, ALB LVEDD and
LVESD

) I;lﬂamgl‘:;ionl. Quality of life Incidence rate of Nursing no signiﬁcant differences in LVEF,
index: LI

6.and (TNFl-a score BRI e Bis LVESD and LVEDD Dbetween
the two groups (p>0.05). Follow-
e = — SRS ing the protocol, the LVEF of both
groups increased (p>0.05), and
the LVESD and LVEDD decreased
Results (p>0.05). The improvement of these indexes in the experi-

Comparison of nutrition-related indexes in the two mental group tended to be greater than in the control.
groups before and after the protocol (Table 1). There were Comparison of inflammatory index indices between
no statistically significant differences in the HGB, serum  the two groups both before and after the protocol (Table 3).

Table 1. The nutrition-related indexes in the two groups before and after the protocol (n=51 in each group)

Group TP (g/1) Hb (g/1) ALB (g/1)
Before protocol ~ After protocol = Before protocol  After protocol  Before protocol  After protocol
Experimental group 59.7+5.4 65.7+7.0a 123£9 134+12a 33.742.5 38.4+4.7a
Control group 60.4£5.1 62.016.4a 124+£10 128+10a 32.8+6.4 34.5+3.9a
t 0.64S 2.739 0.288 2.619 0.915 4.821
p >0.05 <0.05 >0.05 <0.05 >0.05 <0.05

Data are mean+SD. t and p, between group comparisons. awithin group comparisons, p<0.0S. TP, total protein; Hb, hemoglobin; ALB, albumin.

Table 2. The cardiac function indexes in the two groups before and after the protocol (n=51 in each group)

Group LVEF (%) LVESD (mm) LVEDD (mm)
Before protocol ~ After protocol Before protocol ~ After protocol Before protocol ~ After protocol
Experimental group 34.6+2.7 44.0%S.1a 45.6%£5.2 37.9%4.2a 54.4+5.7 50.3+4.2a
Control group 35.2+2.8 37.7£4.3a 44.9£5.1 40.5+4.6a 54.8+5.0 53.3+4.0a
t 1.162 6.683 0.74S 3.011 0.396 3.674
p >0.05 <0.05 >0.05 <0.05 >0.05 <0.05

Data are mean+SD. t and p, between group comparisons. awithin group comparisons, p<0.0S.
LVEE, left ventricular ejection fraction; LVESD, left ventricular end systolic diameter; left ventricular end diastolic diameter.

Table 3. The inflammatory indexes in the two groups before to and after the protocol (n=51 in each group)

Group hs-CRP (mg/1) IL-6 (pg/ml) TNF-a
Before protocol ~ After protocol ~ Before protocol ~ After protocol  Before protocol  After protocol
Experimental group 35.1£5.2 16.5+4.2a 386+75 264+43a 54.6+12.7 43.7+8.7a
Control group 35.3£5.2 27.7£5.2a 385£75 325+£51a 58.1+11.9 49.7+10.1a
t 0.116 11.816 0.073 6.549 0.193 3.209
P >0.05 <0.05 >0.05 <0.05 >0.05 <0.05

Data are mean+SD. t and p, between group comparisons. awithin group comparisons, p<0.0S.
hs-CRP, C-reactive protein; IL-6, interleukin-6; TNF-q, tumor necrosis factor-a.
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Table 4. The quality of life ratings in the two groups before to and after the protocol (n=51 in each group)

Somatic domain Emotional field Other areas Total quality-of-life scores
Group Before After Before After Before After Before After
protocol protocol protocol protocol protocol protocol protocol protocol
;"Of’;;mental 22.443.1 13.243.7a 10.242.6 8.0£2.6a 16.7+4.2 12.243.6 48.6+6.4 35.4%7.2a
Control group 22.0+£3.25 16.6£5.09a 10.4+2.9 9.6£2.7a 16.2+4.51 14.2+4.6a 48.3£7.8 40.7£6.7a
t 0.58S 3.778 0.256 3.142 0.104 2.5588 0.247 3.829
P >0.05 <0.05 >0.05 <0.05 >0.05 <0.05 >0.05 <0.05

Data are mean+SD. t and p, between group comparisons. awithin group comparisons, p<0.05.

Table S. The adverse reactions of the two groups
during the protocol (n=51 in each group)

Nausea Abdominal . Total
. Diar- .
Group and painand incidence
. - . rhea
vomiting distension rate

Experimental
group 1(2.0) 0(0.0) 1(2.0) 2(3.9)
Control
group 3(5.9) 5(9.8) 2(39) 10(19.1)

Data are number (percentage).

Before the protocol, there were no significant differences in
the inflammatory indexes between the two groups (p>0.05),
but after the protocol, these indexes were significantly
lower (p<0.05). The improvement of these indexes in
the experimental group tended to be greater than in the control.

Comparison of the quality-of-life ratings between
the two groups before and after the protocol (Table 4).
Before the protocol, there were no significant differences
in the qualityof life scores in the physical, emotional, and
other areas between the two groups (p>0.05). Following
the protocol, the quality-of-life scores in all areas increased
significantly in both groups, but these scores were greater in
the experimental group (p<0.05).

Comparison of the adverse reactions between the two
groups during the protocol (Table S). The incidence of
adverse reactions in the experimental group (3.92%) was
significantly less than in the control group. (19.61%, p<0.05).

Comparison of the nursing satisfaction of the two groups
following the protocol (n=51 in each group). The nursing
satisfaction of the experimental group was 98.0%, which
was significantly higher than in the control group (p<0.0S)
(Table 6).

Discussion

According to an epidemiological investigation [16],
the frequency of malnutrition in elderly people with
CHE is as high as 50% to 60%, and malnutrition increases
the mortality and complication rate of elderly CHF
patients [17]. It has been confirmed that good nutritional
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Table 6. Comparison of nursing satisfaction between the two groups

Very . Not Overall

Group satisfied Satisfied satisfied satisfied
Experimental
groap 36(70.6) 14(274)  1(20)  50(98.0)
Control
group 29 (56.9) 12(23.5)  10(19.6) 41 (80.4)
X 8.254
P <0.05

Data are number (percentage).
Opverall satisfaction = Very satisfied + Satisfied.

support can considerably improve the standard of living of
elderly individuals with CHF [18], decrease the chance of
malnourishment, and ensure more normal operation of
various body functions.

Traditional lacks
repetitive, and systematic processes, and it is not targeted,

nutrition support standardized,
making it prone to overlooking patients’ comprehensive
needs and resulting in a limited clinical application effect
[19, 20]. Individualized nutritional support, tailored to
the individual conditions and gastrointestinal digestive
function of patients, involves implementing targeted
nutritional supply to ensure a balanced intake of nutrients,
maintain water and electrolyte balance, and enhance
the overall nutritional status of the body. This approach aims
to increase levels of prealbumin, transferrin, hemoglobin,
and total albumin, as well as to enhance body mass, boost
immunity, and facilitate the rehabilitation of the patients
[21, 22]. Providing effective nutritional support during
the rehabilitation process can expedite the prognosis and
improve patients’ general quality of life.

The

employed in this study was specifically tailored to different

individualized nutritional support program
individuals. It adjusted the nutritional plan in a timely
manner based on the daily changes in illness and nutritional
requirements. It included the daily replenishment of
trace elements and electrolytes according to the results of
biochemical ion assessments to meet the body’s needs. This
case nursing model, grounded in nutritional risk screening,

assesses the daily energy requirements of patients by
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considering their actual situation and nutritional status. It
then adjusts the dietary structure and energy ratio according
to the evaluation’s findings. The goal is to establish positive
habits, enhance the patients’ dietary condition, and elevate
the overall prognosis level.

This approach falls under dynamic nutritional support
therapy [23], which places high demands on the daily fluid
intake and output of the body. The ultimate daily fluid
infusion is determined, based on the severity of cardiac
insufficiency and the extent of liver and kidney damage,
and, thus, aims to reduce the cardiac load and metabolic
pressure on the liver and kidneys [24, 25]. Although, this
investigation revealed that the concentrations of serum TP,
HGB and ALB in both the control and the experimental
groups significantly increased during the protocol, but all
of these indexes were higher in the experimental group.
Thus, it is proposed that individualized nutritional support
provided by a specialized nursing should be included in
the treatment plan of patients hospitalized for CHF.

Alterations of cardiac function are often caused by various
organic cardiac diseases, and nutritional support has been
shown to improve myocardial function and overall health in
patients with heart failure [26, 27]. The results of this study
showed that LVEF in the experimental group was significantly
higher, while LVEDD and LVESD were significantly lower in
the experimental group, thus indicating that the specialized
nursing model based on nutritional risk screening and
supplementation could improve myocardial contraction
function and overall cardiac function in patients with CHF.
LVEF directly reflects the myocardial systolic function, and
an increase in LVEF reflects enhancement of myocardial
contractility. This indicates that the myocardial contractile
function of the patients was improved by nutritional risk
screening and supplementation [7]. The increased Left
Ventricular End-Diastolic Dimension (LVEDD) and Left
Ventricular End-Systolic Dimension (LVESD) in CHF
patients reflect an increase in ventricular volume, which
can elevate ventricular wall tension and potentially depress
cardiac systolic function. While an infarcted or dyskinetic
area is one possible cause of these changes, this study did
not explicitly assess the presence of infarcted areas. Prior
to the nutritional intervention, no significant differences
in LVEF, LVESD, or LVEDD were observed between
the control and experimental groups. Following the
intervention, these indices showed improvement in both
groups, with the experimental group demonstrating more
pronounced enhancements [28]. This further demonstrates
the benefits of the individualized nutritional support
provided to the patients in the experimental group.

Since malnutrition in elderly CHF patients often
contributes to ventricular systolic dysfunction, timely
improvement of the nutritional status in these patients is

54

crucial. Enhancing cardiac function and the rehabilitation
outcomes of CHF patients requires prompt attention to
their nutritional needs. As noted above, the individualized
nursing model, grounded in nutritional risk screening,
proved to be more effective in improving cardiac function
as it enabled a more targeted improvement in the nutritional
status of the patients.

It has been reported that inflammatory reactions are
the main pathological basis of cardiac failure. Alleviating
the response of inflammation would help to slow down
the progress of the disease [29]. Inflammatory reactions,
driven by inflammatory factors, play a major role in
the pathogenesis of various heart failure phenotypes, and
the regulation of these factors is a potential therapeutic
target in the management of heart failure [30, 31]. Therefore,
the concentrations of inflammatory factors in patients’ serum
were also measured in this study. The results revealed lower
concentrations of CRP, IL-6 and TNF-a in the experimental
group. Thus, personalized nutrition support was effective
in reducing the hyperinflammatory state of CHF patients.
This contributed to the improvement of cardiac function
and enhanced the patients’ quality of life and overall clinical
condition.

In this research, the quality-of-life scores in the experi-
mental group after the protocol were higher. This shows that
the individualized nutritional support provided specialized
nursing is more helpful in enhancing the mental condition
and standard ofliving for elderly patients with CHF.

Adverse reactions such as abdominal pain, abdominal
distension, diarrhea, nausea, and vomiting occurred in both
groups, but unfavorable responses were less common in
the experimental group. Thus, this further supports the use
of individualized nutrition protocol since it was more
beneficial in mitigating adverse reactions among patients.
Furthermore, the nursing satisfaction of the patients in
the experimental group was considerably higher. Patients
in the experimental group had fewer negative effects and
a greater rate of recovery, which significantly improved their
nursing satisfaction.

Adverse reactions such as abdominal pain, abdominal
distension, diarrhea, nausea, and vomiting occurred in
both groups, but unfavorable responses were significantly
less common in the experimental group (3.92% vs.
19.61%). This indicates better tolerance of the intervention
in the experimental group. Furthermore, patients in
the experimental group demonstrated significantly greater
improvements in cardiac function indices (LVEF, LVESD,
LVEDD), nutritional status (ALB, HGB, TP), and quality-
of-life scores compared to the control group. These
outcomes suggest a faster and more comprehensive recovery
in the experimental group. The higher nursing satisfaction
(98% vs. 80.4%) further supports the conclusion that
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individualized nutritional support improved patient
recovery and overall outcomes.

However, it is critical to recognize the study’s limitations,
notably its small sample size, lack of regional diversity, and
absence of patients feedback from patients and healthcare
providers on the implementation and outcomes of

the individualized nutritional program.

Conclusion

Individualized, nutritional support of elderly CHF
patients administered by a specialized nursing team impro-
ved nutritional status, cardiac function, inflammatory status,

and quality of life compared to standard nutrition and regular
nursing care. This nutritional support protocol resulted
in fewer adverse reactions and higher patient satisfaction.
It merits broader study and implementation.
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