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Abstract	

Objective:	To	explore	the	early	cardiac	rehabilitation	nutrition	management	mode	for	
patients	 after	 cardiac	 surgery	 and	 observe	 its	 application	 effect,	 so	 as	 to	 provide	
evidence	for	clinical	application.	Methods:	A	total	of	148	patients	who	received	cardiac	
surgery	in	our	hospital	from	January	2022	to	January	2023	were	selected	as	research	
subjects	and	randomly	divided	into	a	conventional	group	and	an	intervention	group,	74	
cases	in	each	one.	Routine	management	was	adopted	for	patients	in	the	routine	group,	
while	early	cardiac	rehabilitation	nutrition	management	mode	was	added	for	patients	
in	the	intervention	group	on	the	basis	of	routine	management.	Time	indicators,	cardiac	
function	indicators	and	nutrition	assessment	were	observed.	Results:	ICU	stay	time	and	
total	 hospitalization	 time	 of	 patients	 in	 the	 intervention	 group	 were	 significantly	
decreased.	The	LVEDV	and	LVESV	of	the	intervention	group	were	significantly	lower	than	
those	of	the	conventional	group,	and	the	LVEF	and	CI	were	significantly	higher	than	those	
of	the	conventional	group.	At	the	same	time,	the	nutritional	status	of	the	intervention	
group	 was	 significantly	 better	 than	 that	 of	 the	 conventional	 group.	 All	 the	 above	
differences	had	statistical	differences	(P	<	0.05).	Conclusion	Early	cardiac	rehabilitation	
nutrition	management	mode	for	patients	after	cardiac	surgery	can	help	patients	recover	
as	soon	as	possible	and	improve	their	cardiac	function	and	nutritional	status.	
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1. INTRODUCTION	
There are about 330 million people suffering from cardiovascular diseases in China, including 

about 11 million people suffering from coronary heart disease, and the number of people 
suffering from such diseases and deaths is still increasing year by year [1], Cardiac surgery is a 
common method for the treatment of coronary heart disease, cardiac valvular disease, and the 
like [2]. However, patients in cardiac surgery often suffer from pre-operative cardiac 
insufficiency, surgical trauma stress, post-operative insufficient food intake, various treatment 
adverse reactions [3], Postoperative patients suffer from different degrees of malnutrition, 
Bistrin reports that the incidence of malnutrition in some hospitalized patients is as high as 
70%, while more than 80% of patients with rheumatic valvular disease and 25% of patients 
with ischemic heart disease in cardiac surgery suffer from different degrees of malnutrition [4]. 
Some scholars evaluated 196 patients with rheumatic heart disease. The data showed that the 
patients were undernourished 9.2%, overweight 18.4%, and obese 5.6%. The patients who 
were screened out of nutritional risk accounted for 37.8% of the total investigated cases. Finally, 
for patients at nutritional risk, parenteral/enteral nutrition was used for 32.4% [5]. Some 
scholars found that among the 485 cases with thoracotomy, 13.2% were at risk of nutrition 
before operation through preoperative nutrition assessment, among which the incidence of 
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large vessel disease, coronary heart disease and valvular disease was higher [6]. Studies in 
China and abroad have shown that the incidence of malnutrition in children with pre-operative 
congenital heart disease is 25.3%–28.6% [7-8]. and most of them suffer from nutritional 
metabolism disorder after surgery, which seriously affects the rehabilitation effect of early 
cardiac rehabilitation [9]. Early cardiac rehabilitation is a comprehensive intervention, 
including medication, exercise, nutrition, life guidance and other aspects, to promote patients 
to construct a healthy behavior style, improve the prognosis outcome, and thus return to social 
life as soon as possible [10]. Many studies point out that early cardiac rehabilitation 
intervention can help patients recover quickly after cardiac surgery, prevent complications and 
has a positive effect on mental health of patients [11]. In addition, studies have shown that the 
decline of nutritional status will increase cardiac metabolic disorders and delay the recovery of 
the heart and the original affected organs, and perioperative nutritional support can reduce the 
incidence of postoperative complications and has a positive effect on surgical traumatic stress 
[12]. Nutritional management attaches importance to postoperative nutritional support and 
actively improves malnutrition, which plays a vital role in postoperative rehabilitation and 
improvement of quality of life.Some patients had nutritional problems such as excessive 
nutrition, nutritional imbalance and bad dietary habits before surgery [13]. Therefore, the 
nutritional management of early cardiac rehabilitation is special, so this study explores the 
nutritional management model of early cardiac rehabilitation for patients after cardiac surgery 
and observes it, hoping to provide theoretical support for clinical practical application. 

2. DATA	AND	METHODS	

2.1. General	information	

According to the inclusion and exclusion criteria, 148 patients who received cardiac surgery 
in our hospital from January 2022 to January 2023 were selected as research subjects and 
randomly divided into the conventional group and the intervention group, with 74 cases in each 
group.There were 41 males and 33 females in the control group, and they were aged between 
25 and 63 years old, with the average age of (53.73±3.64) years old. There were 43 males and 
31 females in the intervention group, and they were aged between 23 and 68 years old, with the 
average age of (54.18±3.02) years old.There was no significant difference in age and gender 
between the routine group and the intervention group (P > 0.05). The consent of the Ethics 
Committee had been obtained in this study, and all patients participating in this study had 
informed consent to the content of this experiment. 

2.2. Inclusion	and	exclusion	criteria	

Inclusion criteria: (1) patients over 18 years of age; (2) Patients undergoing cardiac surgery 
for the first time; (3) Pre-surgery limb function is normal, with normal cognitive function; (4) 
Patients who were willing and able to cooperate with this study. 

Exclusion criteria: (1) patients with incomplete clinical data; (2) Patients who were unwilling 
or unable to cooperate with this study; (3) Patients with malignant tumor; (4) Patients 
complicated with severe dysfunction of other organs and systems; (5) Patients with 
consciousness disorder or mental disease that cannot communicate; (6) patients who are too 
young. 

2.3. Methods	

Patients in the routine group received routine management, while those in the intervention 
group received early cardiac rehabilitation nutrition management mode on the basis of routine 
management. The specific measures were as follows: 
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The specific routine management measures included postoperative escort of the patients to 
the anesthesia recovery room, close observation of heart rate and respiration, postoperative 
analgesia with drugs such as tramadol and Obi, extubation of patients who met the indications 
for extubation, good pipeline care to prevent infection, close observation of postoperative 
recovery, and timely symptomatic treatment in case of complications. 

Specific measures of nutrition management mode for early cardiac rehabilitation included: 
(1) Nutrition screening and evaluation: The patients completed nutrition screening within 24 
hours after admission and nutrition evaluation within 48 hours, formulated nutrition support 
plan, and recorded daily food intake of the patients in detail. Oral diet mainly included staple 
foods, meat, eggs, vegetables and fruits, and oral nutritional supplements. Establish patients' 
nutrition archives before discharge, regular follow-up. (2) establish regular nutrition 
succession, ward round system. Dieticians attend ward morning shift, for new admission, 1 
week after admission and nutrition plan special adjustment of patients need to nutrition shift, 
according to the patient's nutrition situation to evaluate nutrition support plan, regularly every 
week to participate in director and attending doctor rounds, timely understand the basic 
condition of the patient and the treatment. (3) Health education: Health education related to 
nutrition was provided during hospitalization, for patients and their families. Individualized 
health education was conducted in a one-on-one manner regarding the disease, cognition, 
lifestyle, nutritional status and dietary structure of patients, and lectures were given twice a 
month to explain the precautions in diet after operation according to the disease pathology, 
physiology and nutritional status of patients. 

2.4. Observation	indicators	

(1) Time index: The rehabilitation status of patients was reflected by time index, including 
ICU time and total hospital stay. 

(2) Cardiac function indicators: Changes in left ventricular end diastolic/systolic volume 
(LVEDV /LVESV), left ventricular ejection Fraction (LVEF), and cardiac index (CI) of the patients 
in the two groups were measured before and two weeks after surgery. 

(3) Nutrition assessment: Total subjective nutritional assessment (SGA) was a nutrition 
assessment tool proposed by Detsky et al. [14] in 1987. SGA score was composed of six 
parameters including body weight change history, changes in dietary intake, activity ability, 
gastrointestinal symptoms, as well as muscle and fat consumption and edema, and ascites. 
According to the nutritional status of patients, SGA score was divided into Grade A: good 
nutrition, Grade B: mild and moderate malnutrition, and Grade C: severe malnutrition. 

2.5. Statistical	analysis	

All the collected data were entered into SPSS software for statistical analysis. The 
enumeration data were recorded in the ways of example and percentage, and analyzed by χ2 
test. The measurement data were recorded in the ways of mean and standard deviation, and 
analyzed by t-test and chi-square test. When P < 0.05, the data were considered to be 
statistically different. 

3. RESULTS	
3.1. Comparison	of	general	data	between	the	two	groups	

It could be seen that there was no statistically significant difference in gender and age 
between the two groups (P > 0.05). 
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Table	1.	Comparison of general data between the two groups (x±s, %) 
 gender 

age 
 man woman 

Conventional group(n=74) 41(55.41) 33(44.59) 53.73±3.64 
Intervention group(n=74) 43(58.11) 31(41.89) 54.18±3.02 

t/X2 value 0.110 0.818 
P value 0.740 0.414 

3.2. Comparison	of	time	indexes	between	the	two	groups	

It could be seen that the ICU stay time and total hospitalization time of patients in the 
conventional group were (21.36±3.25) h and (8.89±1.49) d, respectively, while those in the 
intervention group were (18.29±3.09) h and (7.28±1.13) d, respectively. The ICU stay time and 
total hospitalization time of patients in the intervention group were significantly decreased (P 
< 0.05). 

 
Table	2.	Comparison of time indexes between the two groups(Number,%) 

 ICU time(h) Total hospitalization time(d) 

Conventional group(n=74) 21.36±3.25 8.89±1.49 
Intervention group(n=74) 18.29±3.09 7.28±1.13 

X2 value 5.889 7.406 
P value 0.000 0.000 

3.3. Comparison	of	cardiac	function	indexes	between	the	two	groups	

It could be seen that before the management intervention, there was no statistical difference 
in LVEDV, LVESV, LVEF and CI between the routine group and the intervention group (P > 0.05). 
However, after the management intervention, there was a statistical difference in LVEDV, LVESV, 
LVEF and CI between the two groups (P < 0.05). The LVEDV and LVESV in the intervention group 
were significantly lower than those in the routine group, while the LVEF and CI in the 
intervention group were significantly higher than those in the routine group. 

 

Table	3.	Comparison of cardiac function indexes between the two groups(x±s) 

Time 
 

Group 
 

LVEDV ( mL) 
 

LVESV ( mL) 
 

LVEF ( % ) 
 

CI ( L·min-
1·m-2 ) 

 

Before 
intervention 

Conventional 
group(n=74) 

101.68±9.43 67.28±6.89 35.09±2.79 2.14±0.24 

Intervention 
group(n=74) 103.41±8.07 65.35±5.91 35.81±3.01 2.18±0.21 

t value 0.199 1.829 1.509 1.079 
P value 0.232 0.069 0.133 0.282 

After 
intervention 

Conventional 
group(n=74) 

99.14±7.48 58.28±7.03 48.28±5.72 3.21±0.63 

Intervention 
group(n=74) 93.23±8.27 51.21±7.38 52.71±5.39 3.87±0.68 

t value 4.559 5.967 4.849 6.125 
P value 0.000 0.000 0.000 0.000 
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3.4. Comparison	of	nutritional	status	between	the	two	groups	

After management, 58 patients (78.38%) in the routine group were in Grade A, 11 patients 
(14.86%) in Grade B, and 5 patients (6.76%) in Grade C. After management, 69 patients 
(93.24%) in the routine group were in Grade A, 39 patients (4.05%) in Grade B, and 2 patients 
(2.70%) in Grade C. There was a significant difference in the nutritional status between the two 
groups (P < 0.05). The nutritional status of the intervention group was significantly better than 
that of the routine group, as shown in Table 4 

 
Table	4. Comparison of nutritional status between the two groups 

 Good nutrition malnutrition 
 Level A Level B Level C 

Conventional 
group(n=74) 58(78.38) 11(14.86) 5(6.76) 

Intervention 
group(n=74) 69(93.24) 39(4.05) 2(2.70) 

X2 value 5.549 
P value 0.018 

4. DISCUSSION	

Patients in cardiac surgery have severe and complicated illnesses. In addition to the large 
trauma and high risk in cardiac surgery, postoperative rehabilitation for patients in cardiac 
surgery has become a clinical focus. Patients in cardiac surgery will have decreased digestive 
and absorption functions due to cardiac insufficiency, and postoperative recovery will be 
difficult and complications will correspondingly increase due to dysfunction of circulatory 
system, respiratory system and other organs [15]. The concept of accelerated rehabilitation 
surgery was first proposed by the Danish scholar Kehlet H in 1997. [16] In the theory of 
accelerated rehabilitation surgery, the application of evidence-based medicine has confirmed a 
series of effective measures, the main purpose of which is to optimize the perioperative 
treatment and care, accelerate the recovery of patients, shorten the hospitalization time, reduce 
stress response and complications. Postoperative recovery time, hospitalization time and 
hospitalization expenses were closely related to malnutrition. Nutritional status is of great 
significance in promoting rapid rehabilitation [17-18]. To evaluate patients before cardiac 
surgery and actively provide additional nutritional support for those at nutritional risk, with 
adequate energy and required nutrients, can restore the normal physiological function of 
various organs and provide a good basis for patient rehabilitation. Some literature pointed out 
that scientific and reasonable nutrition supplement could improve the success rate of severe 
surgery, shorten the monitoring time and hospital stay, reduce complications and costs, and 
reduce the mortality rate [19]. 

In this study, nutritional assessment was performed on patients before operation, and 
targeted nutrition support scheme was given according to the body state characteristics of 
different patients to obtain the optimal nutrition intake. The results showed that the ICU stay 
time and total hospitalization time of patients in the intervention group were significantly 
decreased, indicating that early cardiac rehabilitation nutrition management model could help 
patients recover as soon as possible. Early postoperative nutritional intervention is not only to 
provide nutritional substrates, but also has more important significance in reducing the body's 
hypercatabolism and insulin resistance, reducing the release of inflammatory factors, 
promoting anabolism and body recovery, maintaining intestinal mucosal barrier and immune 
function, preventing intestinal bacteria shift, and helping to promote incision healing, reduce 
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complications and shorten hospital stay [20]. This is consistent with the results of previous 
studies [21]. A meta-analysis of the impact of perioperative enteral nutrition support on 
nutritional evaluation indexes of patients showed that postoperative nutrition support could 
shorten the average hospital stay of patients by 2d, promote their early postoperative recovery 
and reduce hospital costs. 

In addition, in this study, we also found that the LVEDV and LVESV of the intervention group 
were significantly lower than those of the conventional group, and the LVEF and CI of the 
intervention group were significantly higher than those of the conventional group. LVEDV and 
LVESV are both effective indicators reflecting ventricular contraction and relaxation 
dysfunction. LVEF is the percentage of stroke volume to LVEDV and is related to myocardial 
contraction ability. CI is an index reflecting the work ability of the heart, and also indirectly 
reflects the myocardial contractility. The results show that the nutritional management mode 
of early cardiac rehabilitation can improve the cardiac function of patients, This study also 
found that the nutritional status of the intervention group was significantly better than that of 
the conventional group, indicating that the early cardiac rehabilitation nutrition management 
model developed in this study could significantly improve the nutritional status of patients. The 
analysis reason was that preoperative nutritional support and related nutritional intervention 
for patients with nutritional risk could improve the energy protein malnutrition. 

In summary, the implementation of early cardiac rehabilitation nutrition management model 
for patients after cardiac surgery can help patients recover as soon as possible, and improve 
their cardiac function and nutritional status. 
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