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Abstract:     �The nutritional situation of the elderly is closely related to the occurrence and development of many diseases. How to reduce the 
damage of surgery, and improve the postoperative survival rate and quality of life in malnourished elderly patients is very important. 
Through the elderly malnutrition perioperative risk factors analysis, we make strategies for risk factors of perioperative-related 
prevention, from preoperative, intraoperative, and postoperative management of patients, to improve the patient’s life.
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1.	 Introduction
China has an aging society, wherein the nutritional 
situation of the elderly is closely related to the occur-
rence and development of a variety of diseases. The 
malnourished elderly often have a poor systemic 
condition; their organ functions decrease; and the 
incidence of complications such as surgery, incision, 
and infection is significantly increased.1 Malnutri-
tion refers to a state of energy or nutrient deficiency 
caused by insufficient intake or utilization disorders, 
with or without inflammation (increased metabolic 
demand), resulting in body composition and body cell 

mass changes (especially the decrease of fat weight), 
which thus have adverse effects on the physical and 
psychological function and clinical outcomes.2 The 
high prevalence of malnutrition in the elderly leads to 
or aggravates multiple negative clinical events, requir-
ing early identification and intervention to improve 
prognosis. Perioperative malnutrition in the elderly 
is an important factor leading to complications and 
increase in mortality. Therefore, the problem of peri-
operative management of malnutrition in the elderly 
needs to attract our attention.

† �This project was supported by Emerging Industry Leading Talent Project of Shanxi Province (No. 2020587).
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2.	 Analysis of risk factors of 
malnutrition in the elderly

There are many risk factors affecting malnutrition in the 
elderly, including internal factors such as age, organ 
function states, disease, and mental status, as well as 
external factors such as living environment, social and 
economic level, and lifestyle. Therefore, malnutrition in 
the elderly needs multidimensional and multidisciplinary 
evaluation and intervention.2

2.1.	 Internal factors
2.1.1.  Taste changes
In addition to dental and oral problems, taste changes 
can also include food choices. The elderly have reduced 
saliva secretion and proneness to oral infection increase 
the identification threshold of a variety of taste stimuli, 
especially the feeling of mixed taste, which can affect 
appetite and increase the risk of malnutrition.

2.1.2.  Changes in gastrointestinal

The gastrointestinal function of the elderly is weakened 
with advancement of age. If the diet is not correct, it will 
cause malabsorption of proteins, vitamins, and miner-
als. Furthermore, the elderly  have a need for more pro-
tein and they are more likely to experience malnutrition 
than younger people when in trauma or during illnesses. 
Elderly patients with recovering wounds require signifi-
cantly more protein at 1.5 g/kg/d, than younger patients.

2.1.3.  Underlying disease

Gout affects the food choice of patients, which leads 
to malnutrition. The elderly with joint diseases who go 
to stores to buy food and prepare food are significantly 
affected. Gout is also a risk factor for malnutrition. The 
elderly mostly suffer from chronic diseases. Many old 
people use 2–5 drugs every day. It is easy to mutually 
offset between more than two different drugs or drugs 
and nutrients, leading to drug-induced malnutrition. For 
example, sympathomimetic drugs, anti-parkinsonian 
drugs, antidepressants, and hypoglycemic drugs can 
cause nausea, vomiting, taste and smell decline or dry 
mouth and affect the appetite. Aspirin effects on the 
digestive tract will hinder the normal process of food 
digestion and absorption. Long-term use of indometha-
cin and reserpine can stimulate the gastrointestinal epi-
thelial cell walls, resulting in impaired gastrointestinal 
function, directly or indirectly hindering the absorption 
of nutrients.3

2.1.4.  Psychological changes
Sudden major changes, such as the loss of a spouse or 
accidents, can have a huge impact on the psychology 
of the elderly, affecting their normal digestive function, 
which can lead to malnutrition. In addition, long-term 
lack of family care and long-term loneliness also make 
them unable to pay attention to their nutritional status 
and lead to nutritional imbalance.4

2.2.	 External factors
2.2.1.  The social and economic situation

The income level also affects the habits of the elderly. 
Those with a high income at their disposal suffer less 
from malnutrition than those having a lower income. 
The elderly with financial constraints will inevitably try to 
consume less food in order to save money, and hence 
cause nutritional imbalance.

2.2.2.  Living environment and lifestyle

Urban living, institutional pension, high education level, 
married, and living with partners are the protective fac-
tors of malnutrition among the elderly. The surrounding 
environment having pollution, including chemical pollu-
tion, noise pollution, and so on, will affect the nutritional 
status of the elderly.5

3.	 Perioperative management of 
elderly malnourished patients

3.1. Preoperative assessment of risk factors 
for elderly malnutrition patients

3.1.1. � Preoperative nutritional and mental status 
assessment of the patients

Elderly surgical patients can be evaluated using the 
Fried Frailty syndrome criteria, Frailty index, and FRAIL 
scale The Fried Frailty syndrome standard is appli-
cable to hospitals or pension institutions, the Frailty 
Index assessment is applicable to professionals, while 
the FRAIL scale proposed by the International Society 
of Geriatric Nutrition is more suitable for rapid clinical 
evaluation. The Frail score comprises five parts: (1) 
fatigue; (2) resistance: difficulty on the upper staircase; 
(3) free movement: unable to walk one block; (4) mul-
tiple diseases coexist (>5 diseases); and (5) weight loss 
(weight loss >5.0% in 1 year).6 In addition, body mass 
index can be calculated by weight, height, BMI, arm cir-
cumference (AC), triceps skinfold thickness (TST), calf 
circumference (CC), upper arm muscle circumference 
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(AMC), upper arm muscle area (AMA), and upper arm 
fat area (AFA).7

Some findings suggest that preoperative assess-
ment includes not only the physical condition and surgi-
cal risks of elderly patients, but also their mental and 
cognitive status.8 Elderly patients have cognitive dys-
function such as increased risk of postoperative delu-
sion. Postoperative long-term cognitive impairment 
may be further aggravated, which will lead to prolonged 
hospitalization, cognitive function and physical func-
tion decline, and even increased risk of death. Before 
surgery, we can evaluate the patient’s condition and 
combine it with the relevant scale in advance. The com-
monly used assessment scale includes the simple cog-
nitive assessment scale (Mini-Cog).9

3.1.2.  Preoperative evaluation of each system

Respiratory system
The respiratory system reserve of the elderly is reduced, 
and they are more prone to hypoxemia, hypercapnox-
emia, and acidosis during malnutrition. Pulmonary 
function examination is helpful to identify obstructive or 
restrictive lung disease and predict the risk of postop-
erative respiratory complications. In addition, blood gas 
analysis is helpful to determine the degree and type of 
respiratory dysfunction. Up to a certain point, the elderly 
may have protective reflex decline such as choking 
and swallowing, which are prone to reflux aspiration 
pneumonia.10

Circulatory system

For the elderly, the key to cardiac risk assessment 
is evaluation of the current cardiac function status. If 
there are special circumstances, cardiac ultrasound, 
coronary CT, coronary angiography, or myocardial 
nuclear examination can be done. Patients with 
arrhythmia or myocardial ischemia should undergo 
dynamic electrocardiogram examination. In patients 
with hypertension, elective operation should be clear, 
and those with a pacemaker should check that the 
pacing system is working properly, and also the bat-
tery lifetime.11

The digestive system

The Global Malnutrition Leadership Initiative (GLIM) 
standard is proposed based on the European Society for 
Clinical Nutrition and Metabolism (ESPEN) recommen-
dations.9 Loss of appetite is related to cachexia in the 
elderly.12 Therefore, it is important to assess the intake of 
antioxidant micronutrients such as vitamin E, carotenoids, 

and vitamin C.13 Elderly patients with chronic liver disease 
are on the verge of decompensation. Their anesthesia 
and surgical tolerance is significantly decreased and a 
long period of strict preparation is needed before elec-
tive surgery. When a patient with advanced liver cirrhosis 
and severe liver insufficiency, has coexisting severe mal-
nutrition, emaciation, anemia hypoproteinemia, a large 
number of abdominal hydrocoagulation mechanism dis-
orders, systemic bleeding, liver coma, and encephalopa-
thy, the risk of surgery is extremely high.

The urinary system

The kidneys in the aged are on the decline with regard 
to the number of functional renal units, the progressive 
decline in renal blood flow, and the decrease in con-
centration/filtration function. The kidney is more sensi-
tive to ischemia. Kidney-excluded anesthetics and their 
metabolites have a prolonged elimination half-life and 
poor tolerance to anesthesia and surgery. Preoperative 
assessment of surgical patients with elderly malnutrition 
should pay close attention to the glomerular filtration 
rate and bladder function status.14

3.1.3.  Preoperative communication

Preoperative communication includes communica-
tion with patients and with their family members. Fam-
ily members play an important role in the patient care 
team, with support and education, helping to improve 
treatment outcomes.

The preoperative communication includes past 
medical history and medication status; auxiliary informa-
tion about cognitive and functional defects; how family 
members assist patients to participate in and cooperate 
with disease treatment; family care; and psychological 
counseling. Besides, during the preoperative anesthe-
sia assessment, we can also communicate with the 
patient and the family members, according to the pre-
operative ASA anesthesia assessment level, to further 
understand whether the patient has organ dysfunction, 
whether they affect the anesthesia and surgical opera-
tion, and need special support and monitoring.15

In addition, communication to understand the 
patient’s disease status, such as chronic diseases 
and inflammation, can also assess whether the 
patient is at risk of malnutrition. Early detection and 
treatment of malnutrition is crucial to improve patient 
outcomes.16 Therefore, understanding preoperative 
nutritional status through family members is important 
to improve surgical outcomes, reduce the occurrence 
of complications, and shorten the length of hospital 
stay.17
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3.2.	 Intraoperative management

During the operation, the patient’s vital signs are closely 
monitored, including blood pressure, heart rate, and 
breathing, to ensure the safety of the patient. Ignoring 
some of the underlying diseases and conditions in the 
most typical cases of the elderly may have an impact on 
the intraoperative and postoperative time.

The anesthetic method should be selected consid-
ering the past medical history, surgical method, and 
surgical duration. Anesthetic drugs have extensive phys-
iological effects, but the interaction of anesthetic drugs 
should be fully considered. Intraoperative complications 
such as bradycardia, other conduction disturbances, 
hypotension, hypertension, arrhythmia, and clinical 
death were recorded. Body temperature is maintained 
during surgery. Intraoperative hypothermia means that 
the body temperature is <36.0°C, with corresponding 
risks of hypothermia, including infection, cardiac emer-
gencies, coagulation dysfunction, and increased oxygen 
consumption. Therefore, it is necessary for medical staff 
to monitor in real time, timely detection, timely treatment, 
and give a hot air environment and drip warm liquid.

Attention should be paid during invasive operation, 
so as to maintain the hydraulic electrolyte balance of 
patients to prevent dehydration and electrolyte imbal-
ance caused by the operation. Blood sugar and urine 
volume should be monitored at all times. For elderly 
patients with diabetes, attention should be paid to moni-
toring blood sugar and urine volume to control blood 
sugar levels and prevent complications caused by blood 
sugar fluctuations.18

3.3.	 Postoperative management
3.3.1.  Postoperative nutritional support
According to their nutritional status and surgery, appro-
priate nutritional support, including enteral nutrition (EN) 
and parenteral nutrition should be taken care of. Of all 
the factors that affect postoperative morbidity and mor-
tality, nutritional status is the most important.19 Malnutri-
tion significantly increases the morbidity and mortality of 
postoperative complications, leading to prolonged hos-
pital stay and altered quality of life.20 According to the 
evaluation results, appropriate nutritional support was 
provided to patients with nutritional risk, such as EN and 
parenteral nutrition.21

As part of the joint management of multidisciplinary 
intervention, caregivers should work together to provide 
personalized nutrition information, education, and nutri-
tional counseling services to the malnourished or at risk, 
to raise awareness of nutritional problems and promote 
adequate dietary intake.2 After finding elderly patients 

with malnutrition risk by using nutrition screening tools, 
the diagnosis and grading of malnutrition should be clar-
ified according to the GLIM criteria. For example, esoph-
agectomy is one of the most invasive procedures for 
patients with esophageal cancer; besides tumor resec-
tion, the procedure requires extensive surgical fields 
and lymph node dissection and resection. Because the 
function of the esophagus affects the metabolism, and 
the neuroendocrine and immune systems, the postop-
erative nutritional status will be significantly worsened 
due to high metabolism and digestive and absorption 
disorders.22 Furthermore, the oral food intake was sig-
nificantly reduced after surgery due to mechanical and 
functional changes in the gastrointestinal tract leading 
to swallowing disorders, and early saturated postpran-
dial dumping syndrome.23 Therefore, some patients with 
esophageal cancer need EN and parenteral nutrition to 
meet the perioperative nutritional needs.

Different surgical sections use different ways of 
nutrition intake post-operation. For non-abdominal 
surgery, such as subarachnoid anesthesia and epi-
dural anesthesia, EN support can be provided for 
3–6  h after surgery. In general anesthesia, after 
nausea and vomiting  has disappeared, EN can be 
performed. Gastrointestinal surgery generally needs 
fasting for 24–48  h; after the recovery of intestinal 
peristalsis, EN support can be gradually increased. If 
adequate energy cannot be obtained by EN, supple-
mentary parenteral nutrition (SPN) support should be 
given to meet the demand, to improve the nutritional 
status and clinical outcomes.24

Depending on the patient, it is expected that without 
oral intake for >3  d or dietary intake <50% of energy 
needs for up to 1 week, EN should be provided to meet 
nutritional needs and maintain or improve nutritional sta-
tus. If the expected EN time is <4 weeks, use the nasal 
feeding tube; if the expected EN time is 4  weeks or 
intolerant, select percutaneous endoscopic gastrostomy 
(PEG) or percutaneous endoscopic jejunostomy (PEJ), 
and the first 3 d of EN treatment should be closely moni-
tored to prevent complications. According to the situa-
tion of the individual, when there is a severe disorder 
of gastrointestinal function, and EN cannot be used or 
EN cannot meet 60% of the target requirements, PN 
should be initiated to meet the individualized needs. It 
should be closely monitored during treatment to avoid 
complications. According to the results of comprehen-
sive nutrition assessment, individualized calorie target 
value, protein target value, trace element target value, 
and fluid target value are formulated for patients. It is 
recommended that the elderly with malnutrition or nutri-
tional risk have dietary reinforcement between meals 
and attention should be paid to providing improved 
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fortified food for those with difficulties in swallowing and 
chewing, to ensure adequate energy intake.

Some postoperative elderly patients can also take 
oral nutrition agents. The benefits of oral nutrition are 
explained by the cephalic thermogenic response (CPR). 
CPR is to prepare food digestion and absorption for 
the gastrointestinal tract by promoting physiological 
changes before food intake.25 CPR stimulates the vagus 
nerve, resulting in the release of bioactive substances 
(saliva, gastric fluid, and exocrine pancreatic fluid) and 
hormones (insulin and glucagon). Furthermore, CPR 
leads to increased gastric motility, changes in heart 
function, increased blood pressure, increased respira-
tory entropy, and increased postprandial thermogenesis 
metabolic rate. A randomized controlled trial and an ani-
mal experiment with colorectal surgery showed that oral 
and sham feeding (using chewing gum) enhanced the 
autonomic nervous system and reduced inflammatory 
complications and hospital stay more than the enteral 
and parenteral pathways.26 Furthermore, oral feeding 
reduces complications and hospital stay more than the 
enteral route in upper gastrointestinal surgery.27

3.3.2.  Postoperative analgesia

The elderly have difficulty in pain assessment due to 
disease, decreased metabolism, and cognitive dys-
function, which increases the difficulty of postoperative 
analgesia. Poor postoperative analgesia can induce or 
aggravate postoperative delusion, and excessive anal-
gesia may also lead to cognitive dysfunction, delusion, 
and so on. Providing individualized patient and family 
centered education should be included in the entire sur-
gical procedure, rehabilitation program, extent and pat-
tern of postoperative pain, pain management methods, 
and pain management objectives.

Elderly patients with malnutrition need to develop 
an individualized and multimodal analgesic regimen 
according to their past medical history and drug use.28 
Acetaminophen and non-steroidal anti-inflammatory 
analgesics can be used as the first-line pain treatment 
for multimodal analgesia in the elderly; intravenous-con-
trolled analgesia (patient controlled analgesia [PCA]) 
enables dynamic management and improves the anal-
gesic effect; local infiltration analgesia (LIA) during the 
incision is for injection or infiltration of a long-acting local 
anesthetic. Less systemic response means good local 
analgesic effect. Surgical site-specific peripheral nerve 
block techniques can be used for analgesia after geriat-
ric orthopedic surgery. Low risk and definite analgesic 
efficacy, less systemic impact, and Rhabis abdominis 
plane (transversus abdominis plane [TAP]) block is a 
method of regional block. Perioperative analgesia for 

abdominal surgery in the elderly is done by conduction 
of blocked spinal nerves.29

3.3.3  Postoperative activity guidance

Elderly malnourished patients are encouraged to per-
form appropriate postoperative activities to promote 
patient appetite and recovery of blood circulation.

According to the condition of the patient’s body and 
surgery, appropriate activity guidance, including exer-
cise type, intensity, and frequency are given. In clini-
cal practice, based on the comprehensive assessment 
of nutrition, the multidisciplinary team should develop 
individualized multicomponent exercise programs and 
rehabilitation exercise programs to maintain or improve 
muscle quality and function for the undernourished or at 
risk of undernutrition, while ensuring adequate caloric 
and protein intake.2

Researchers have explored numerous activity inter-
ventions in elderly patients, such as diet and nutrition 
guidance interventions, psychosocial support, cognitive 
training, physical training, and physical therapy programs. 
Exercise interventions in the elderly, such as resistance 
training, individual progressive dual-task training, multi-
component exercise, and traditional Chinese medicine 
exercise (Baduanjin, Taijiquan), have also been explored. 
However, there is great heterogeneity among the different 
studies in terms of the timing, frequency, outcome mea-
sures, and effect evaluation of the exercise intervention. 
This study found that moderate-to-high-intensity exercise 
reduced fatigue and depression symptoms in elderly 
patients. These improvements were accompanied by 
metabolic changes. Moderate to high intensity exercise 
should be implemented in the standard care.30 In addi-
tion, to maintain beneficial effects, one needs to maintain 
exercise. Aerobic and resistance exercise improve physi-
cal fitness in aerobic capacity, endurance, and strength 
in elderly patients.31 Patients are followed up during 
their postoperative exercise to understand their recov-
ery and give necessary guidance. In the future of patient 
recovery, legal care services may decrease, rather than 
increase, suggesting that the burden of care will again fall 
on the spouse (possibly elderly), other family members, 
or the private sector (nursing home). This, coupled with 
the findings that many elderly people with severe men-
tal and physical disabilities can live for a long time, fully 
demonstrates the importance of providing public and vol-
untary services.32

4.	 Conclusions
Perioperative management of malnutrition in the elderly 
is very important, and should be carried out from many 
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aspects and disciplines. According to the risk factors of 
malnutrition in the elderly, including diet, exercise, and 
other aspects crucial for the survival rate and qual-
ity of life of patients. Paying attention to the relevant 
precautions of malnutrition, and doing a good job of 
perioperative, preoperative, intraoperative, and post-
operative management can improve patients’ medi-
cal experience and happiness index. Comprehensive 
postoperative management of nutrition management 
in the elderly should adopt a multidisciplinary decision-
making model of “screening-multiple intervention-joint 
management”, with regular follow-up and adequate 
dietary intake to improve functional and clinical out-
comes.2 Emphasis is paid to postoperative pain man-
agement and through it for patients to relieve the pain 

of patients and promote recovery.33 To prevent com-
plications, measures should be taken to prevent the 
occurrence of complications, such as infection and 
deep venous thrombosis. Necessary psychological 
counseling and support for elderly patients to help 
them relieve tension and anxiety and promote recov-
ery are other steps that need to be taken of.
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