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Abstract

Background and objectives: Proper nutritional management has been shown to reduce complications and lead to better clini-
cal outcomes. However, inaccurate nutritional screening and assessment, inappropriate nutrition support, and deviations from
suggested guidelines were observed in clinical practice. We aimed to investigate the nutritional status and support of hospital-
ized patients with neurological diseases to identify deficiencies in nutritional assessment and treatment.

Methods: A self-designed questionnaire, developed through a literature review, group discussions, and expert consultation,
was converted into an electronic form to conduct a cross-sectional survey in a tertiary-level general hospital. The patients” basic
information and the first nutrition assessment were filled out upon admission. The final nutrition assessment were logged at
discharge, transfer out, or death. Two-person cross-entry was used to ensure the accuracy of data input.

Results: A total of 620 patients were enrolled in this study. Of these, 24.4% were at nutritional risk upon admission, and
22.7% were identified as at nutritional risk in the final assessment. There were no statistically significant differences in nutri-
tional status between the first and final assessments, except for serum albumin concentration. A total of 118 patients (19.0%)
received nutrition therapy. Complications occurred in 35 (45.5%) patients treated with enteral nutrition and 29 (30.5%) pa-
tients treated with parenteral nutrition.

Conclusions: The incidence of nutritional risk in inpatients with neurological diseases enrolled in this study was relatively low.
However, nutritional treatment in this study was not sufficiently standardized. Nurses are needed to receive relevant profes-
sional training to improve quality of nutritional interventions.

Introduction
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Patients with neurological diseases are prone to malnutrition or
nutritional risks because nervous system diseases primarily affect
elderly patients. Additionally, patients with neurological diseases
are more likely to experience dysphagia, paralysis, immobility,
unconsciousness, and various neuropsychological disturbances, all
of which can influence nutritional intake and increase the risk of
malnutrition.-

Malnutrition refers to a lack of energy, protein, or other essen-
tial nutrients, leading to adverse effects such as reduced physical
and psychological function and impaired clinical outcomes.*%
Studies have shown that malnutrition increases patients’ risk of
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readmission, morbidity, disability, both short-term and long-term
mortality, longer hospital stays, higher incidence of complications,
and increased hospitalization costs.” 1

Appropriate application of nutritional therapies, including oral
nutritional supplements (ONS), enteral nutrition (EN), and paren-
teral nutrition (PN), can reduce mortality and improve other clini-
cal outcomes in patients at nutritional risk or those who are mal-
nourished.%!12 Proper nutritional management has been shown to
reduce complications and lead to better clinical outcomes. Correct
nutritional evaluation and the right nutritional interventions are es-
sential for monitoring patients’ conditions and treating diseases, as
researchers have suggested.>!3

However, inaccurate nutritional screening and assessment,
inappropriate nutrition support, and practices contrary to recom-
mended guidelines have been observed in clinical settings. There-
fore, a comprehensive survey is needed to increase medical staff’s
awareness about malnutrition and improve the quality of nutri-
tional care.!?

Union Hospital, Tongji Medical College, Huazhong University
of Science and Technology (Wuhan Union Hospital), the oldest
large-scale comprehensive teaching hospital under the National
Health Commission in central China, is also one of the first nation-
al Grade 3A hospitals. The hospital currently has a total of 6,994
beds, which could provide a sufficient number of participants for
our study. Therefore, our study aimed to investigate the nutrition-
al status and nutritional support of inpatients with neurological
diseases at Wuhan Union Hospital. This will help medical staff
understand the prevalence of malnutrition or nutritional risk and
assess the implementation of nutritional treatment and care. Thus,
deficiencies in nutritional assessment and treatment can be identi-
fied, and recommendations can be made to improve the quality of
nutritional interventions.

Materials and methods

Subjects

This cross-sectional study was carried out in January 2021 at Wu-
han Union Hospital, a national Grade 3A hospital in Hubei Prov-
ince, China. All patients in this hospital who met the inclusion
criteria were enrolled in the study. The inclusion criteria were: (1)
aged over 18 years; (2) diagnosed with a neurological disease; (3)
hospital stay longer than one day. The exclusion criteria were: (1)
incomplete hospitalization information; (2) missing information.
A total of 644 questionnaires were collected, of which 620 were
valid. The effective response rate was 96.3%.

Information collection

The questionnaire was self-developed through literature review,
group discussion, and expert consultation to record the nutritional
conditions of patients. It consisted of seven parts: The patients’
basic information included bed number, admission number, gen-
der, age, disease diagnosis, motility, body temperature, and ac-
tivities of daily living assessment scale; the first nutrition assess-
ment consisted of body weight, height, nutritional risk screening
(NRS-2002), malnutrition assessment (Subjective Global Assess-
ment (SGA)/Patient-Generated Subjective Global Assessment
(PG-SGA)/short-form Mini Nutritional Assessment (MNA-SF)/
Nutritional Screening (NUTRIC)/Malnutrition Universal Screen-
ing Tool (MUST), albumin (ALB), and pre-albumin (PAB); the
nutrition support part investigated the type and amount of the first
nutrition support for patients; the nursing practice of tube feeding
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investigated infusion way, tool, method, nursing, and complica-
tions, the parenteral nursing practice consisted of infusion way,
method, and complications, the content of the final nutrition as-
sessment is the same as the first, and the outcome indicators record
hospital stays and clinical complications.

Data collection

Before the formal survey, we invited nurses to pre-complete the
questionnaire, and they indicated that it could be conveniently
completed. During the official investigation, the questionnaire
was converted into an electronic form, and a quick response (QR)
code and a link were generated for distribution via the Internet.
The well-trained, registered nurses independently managing beds
in the ward participated in the survey. They scanned the QR code
or clicked the link to record the information of the investigated pa-
tients online through the electronic questionnaire, based on the pa-
tients’ medical records. The questionnaire could not be submitted
until all questions were answered, and the investigators could re-
view and revise their entries before submission. Two-person cross-
entry was used to ensure the accuracy of data input, and the col-
lected data were backed up and maintained by a dedicated person.

The patients’ basic information and the first nutrition assess-
ment were filled out upon admission. The nutrition support was
completed within 24 h after the first nutritional treatment. The
nursing practices for tube feeding and parenteral nursing practice
were recorded during nutrition therapy. The final nutrition assess-
ment and the outcome indicators were logged at discharge, transfer
out, or death.

Statistical analysis

The data were analyzed using Statistical Product and Service Solu-
tions (SPSS) version 26.0 (Chicago, Illinois, United States). The
Kolmogorov-Smirnov test was used to test the normal distribu-
tion of variables. The measurement data with a normal distribu-
tion were expressed as mean values and standard deviations, and
Student’s t-test was used for comparison. Continuous variables
without normal distribution were described by the median and in-
terquartile range and compared using a nonparametric test. Count
data were reported as absolute numbers and percentages (%) and
compared using the Chi-squared ()2) test or Fisher’s exact test. All
tests were conducted at o= 0.05.

Ethical statement

The study complied with the principles of the Helsinki Declara-
tion and was approved by the Ethics Committee of Union Hospi-
tal, Tongji Medical College, Huazhong University of Science and
Technology, Wuhan, Hubei Province, China (No. 0605). All par-
ticipants gave their informed consent.

Results

Participant characteristics

The final sample consisted of 620 hospitalized patients with neu-
rological diseases, with a median age of 63 (55, 71) years and a
median height of 165 (106, 171) cm. The characteristics of patients
at admission are detailed in Table 1.

Nutritional status

There were no statistically significant differences in body weight,
body mass index (BMI), NRS-2002 ratings, the use of nutrition
assessment tools, or the concentration of serum PAB between ad-
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Table 1. Characteristics of patients at admission (N = 620)

Categories n %

Age (years old)

18-39 19 3.1

40-59 218 35.2

60-79 346 55.8

280 37 6.0
Gander

Male 391 63.1

Female 229 36.9
Motility

Bedridden 257 415

Walk with assistance 165 26.6

Walk without assistance 198 31.9

Body temperature (forehead)

Normal 609 98.2

Fever (>37.3°C) 11 1.8
Barthel index score

Severe dependence: <40 points 194 31.3

Moderate dependence: 41-60 points 92 14.8

Slight dependence: 61-99 points 185 29.8

mission and the final assessment. However, there were statistical
differences in the concentration of serum ALB between admission
and the final assessment. According to the NRS-2002 criteria,
24.4% of patients were at nutritional risk upon admission, while
22.7% of them were at nutritional risk in the final assessment. The
nutritional status of the patients is shown in Table 2.

There were statistically significant differences in age, body
weight, BMI, ALB, PAB, body temperature, physical activity,
Barthel index score, and length of hospitalization between patients
without nutritional risk and those with nutritional risk. Only 12.7%
of participants underwent a nutrition assessment both on admis-
sion and at the final nutrition assessment.

Nutrition support

Oral natural dietary

In this study, the first oral natural dietary types for patients in-
cluded five categories: liquid for 78 (12.6%), semi-liquid for 28
(4.5%), soft food for 73 (11.8%), general food for 390 (62.9%),
and others for 15 (2.4%) patients, while 36 (5.8%) patients had no
food. Among the 584 (94.2%) patients who ate, the first simple diet
self-assessment was carried out, as shown in Table 3.

Medical nutrition therapy

In this study, 118 (19.0%) patients were treated with medical nutri-
tion therapy: ONS 1, total enteral nutrition 18, total parenteral nu-
trition 39, ONS+EN 4, ONS+PN 1, EN+PN 15, and ONS+EN+PN
40. Among these 118 patients, 46 (39.0%) were treated with ONS,
77 (65.3%) with EN, and 95 (80.5%) with PN. The total volume
(mL) of EN and PN in the first 24 h was 500 (500, 1,000) and 450
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(250, 700), respectively, with statistical significance (P < 0.01).
The types of nutritional preparations for different nutritional thera-
pies are shown in Table 4.

Enteral nutrition practice

Table 5 shows detailed information about the nursing practice of
tube feeding for the 77 patients who received EN in this study.
Complications occurred in 35 (45.5%) patients, including gastro-
intestinal complications in 34 cases (97.1%), metabolic complica-
tions in 20 cases (57.1%), mechanical complications in 16 cases
(45.7%), and infection complications in 20 cases (57.1%). We also
found that 66 (85.7%) patients had dysphagia.

Parenteral nursing practice

For the 95 patients treated with PN in this study, the most common
infusion way was through the peripheral vein (76 patients, 80.0%),
followed by peripherally inserted central catheter (25 patients,
26.3%), central venous catheter (10 patients, 10.5%), venous port
access (eight patients, 8.4%), and indwelling needle (one patient,
1.1%). The preferred infusion method was intermittent drip (56
patients, 58.9%), followed by continuous drip (49 patients, 51.6%)
and continuous pump drops (15 patients, 15.8%). Complications
occurred in 29 patients, including catheter-related complications
in 24 cases (82.8%), metabolic complications in 17 cases (58.6%),
gastrointestinal complications in 21 cases (72.4%), and infection
complications in 16 cases (55.2%). Additionally, 29 (30.5%) pa-
tients reported the impact of PN on activities, and 21 (22.1%) pa-
tients’ sleep was affected.

QOutcome indicators

A total of 98 patients (15.8%) underwent surgical treatment. The
median hospital stays and postoperative days were nine (6, 14) and
11 (5.75, 19), respectively. Only five patients (0.8%) developed
pressure ulcers, and six patients (0.2%) had clinical complications
(infection/venous thrombus embolism).

Discussion

Our results showed that the estimated BMI (P < 0.05), ALB (P
< 0.05), and PAB (P < 0.05) concentrations were significantly
lower in participants at risk of malnutrition compared to partici-
pants without a risk of malnutrition. Similar results were observed
in a systematic review and meta-analysis of older adults.!* This
implies that, although ALB and PAB are no longer recommended
by the Academy of Nutrition and Dietetics and American Society
for Parenteral and Enteral Nutrition to identify malnutrition due
to the influence of not only nutritional status but also other fac-
tors such as inflammation, infection, and liver damage,'517 these
blood biomarkers could still aid medical staff in assessing patients’
nutritional status when combined with other clinical signs and
symptoms.

The results showed that all patients underwent basic nutri-
tional assessments, including the measurement of body weight
and height, as well as nutritional risk screening using the NRS-
2002, developed by Kondrup et al.,'® which helps medical staff
assess nutritional risk but does not determine nutritional status.
Five common tools were used for nutritional assessment in this
survey; however, only three of these tools are designed to indicate
nutritional status: SGA,!” PG-SGA,2" and MNA-SF.2! Moreover,
in this study, only 13.2% and 13.4% of participants underwent nu-
tritional assessment at the first and final assessments, respectively,
and only 12.7% of participants had nutrition assessments both upon
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Table 2. Nutritional status of patients

Neurosurg Subspec

First assessment

Final assessment

Categories . - . = P-value
Body weight(kg) 65(60, 72) 65(59, 71) 0.2122
BMI (mean * SD) (kg/m?) 23.95+3.17 23.73 £3.89 0.294b
Patients evaluable 494 443
Underweight (<18.5) 20 4.0 17 3.8
Normal weight (18.5-24.9) 296 59.9 280 63.2
Overweight (25-29.9) 160 32.4 132 29.8
Obesity (=30) Obesity grade | (30—-34.9) 17 3.4 13 2.9
Obesity grade Il (35-39.9) 1 0.2 1 0.2
Obesity grade IlI (240) 0 0.0 0 0.0
Total 18 3.6 14 3.1
NRS-2002 ratings (points) 0.547¢
Patients evaluable 620 620
<3 469 75.6 479 77.3
23 151 24.4 141 22.7
Nutrition assessment 0.787¢
Patients evaluable 620 620
SGA Grade A 10 1.6 7 11 0.293¢
Grade B 1 0.2 0.5
Grade C 1 0.2 0 0
Total 12 1.9 10 1.6
PG-SGA 0-1 points 3 0.5 2 0.3 0.429¢
2-3 points 0 0 2 0.3
4-8 points 0 0 0 0
29 points 0 0 0 0
Total 3 0.5 4 0.6
MNA-SF 0-7 points 2 0.3 1 0.2 =
8-11 points 0 0 0 0
12-14 points 0 0 0 0
Total 2 0.3 1 0.2
NUTRIC 0-5 points 6 1.0 7 1.1 1.0004
6—-10 points 2 0.3 1 0.2
Total 8 13 8 1.3
MUST 0 points 32 5.2 32 5.2 1.000¢
1 point 0 0 0 0
>2 points 25 4.0 25 4.0
Total 57 9.2 57 9.2
Other assessment tool 0 0 3 0.5 -
Not assessment 538 86.8 537 86.6
ALB, median (IQR), (g/L) 39.30(36.68, 42.58) 37.52(34.60, 40.80) <0.01°
(continued)
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First assessment Final assessment

Categories . - . " P-value
Patients evaluable 422 183

<35 58 13.7 50 27.3

35(55 358 84.8 130 71.0

>55 6 1.4 3 1.6

PAB, median (IQR), (mg/L) 226.00(183.25, 265.00) 218.20(165.25, 265.00)  0.4132
Patients evaluable 356 136

<280 291 81.7 110 80.9

280R1350 45 12.6 13 9.6

>350 20 5.6 13 9.6

anon-parametric test, "Student’s t-test, “Chi-squared (x2) test, 9Fisher’s exact test. ALB, albumin; BMI, body mass index; IQR, interquartile range; MNA-SF, short-form Mini Nutri-
tional Assessment; MUST, Malnutrition Universal Screening Tool; NRS-2002, Nutritional Risk Screening 2002; NUTRIC, Nutritional Screening; PAB, pre-albumin; PG-SGA, Patient-
generated Subjective Global Assessment; SD, standard deviation; SGA, Subjective Global Assessment.

Table 3. Patients’ first simple diet self-assessment (N = 584)

Score n %

1: Three meals of clear liquid food, no meat, and lack of oil. 68 11.6
2: Three semi-liquid meals, no meat, and a lack of oil. 27 4.6
3: One general meal, two semi-liquid meals, basically no meat, and less oil. 50 8.6
4: Two general meals, one semi-liquid meal, less meat, and less oil. 223 38.2
5: Three general meals, staple food: meat, eggs, milk, vegetables, and sufficient oil. 216 37.0

admission and at the final assessment. This might be because clini-
cians carried out nutritional treatment based more on clinical symp-
toms and laboratory indicators at the time, reducing the emphasis
on formal nutritional assessment. These findings suggest that only a
small portion of patients with nutritional risk underwent nutritional
assessment, which should be performed in all patients at risk of mal-
nutrition.?! Further nutritional assessments using appropriate tools
for patients with nutritional risk should be strengthened to determine
their accurate nutritional status, enabling clinicians to gather more
information and provide targeted nutritional therapy.'®?*

As shown in Table 2, except for ALB concentration, there was
no significant difference in the nutritional status of patients be-
tween admission and the final assessment. The median ALB con-
centrations were within the normal range at both the initial and

Table 4. Types of nutrition preparation for nutrition therapies in the first time

final assessments, but were higher at admission. In contrast to our
findings, a separate Chinese survey reported that body weight,
BMI, and the concentrations of PAB and ALB were significantly
lower at discharge compared to admission, and that the nutritional
risk of patients at discharge was higher than at admission.?? How-
ever, both studies revealed that the nutritional status of patients at
discharge was not improved, and that nutritional support did not
change patients’ nutritional status. This suggests that clinicians
should place more importance on addressing patients’ nutritional
status and providing intervention not only at admission but also at
discharge, in order to improve patients’ nutritional condition and
clinical outcomes.?32*

Our study showed that 151 patients had nutritional risk, but only
38.4% (58) of them received medical nutrition therapy. Addition-

ONS (N = 46) EN (N =77) PN (N = 95)
Types n (%) Types n (%) Types n (%)
Whole protein  19(41.3) Whole protein 46(59.8) Asingle bottle of amino acids  45(47.4)
Short peptide 15(32.6) Short peptide 16(20.8) A single bottle of fat milk 13(13.7)
Amino acid 21(45.7) Amino acid 19(24.7) amino acid + fat milk 38(40.0)
Rice flour 3(3.9) All-in-one (commercial recipe) 17(17.9)
Homogenate meal 1(1.3) All-in-one (self-configurated)  7(7.37)

Configurated by the hospital nutrition department  1(1.3)

EN, enteral nutrition; ONS, oral nutritional supplements; PN, parenteral nutrition.
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Table 5. Nursing practice of tube feeding (N = 77)

Neurosurg Subspec

Categories n %
Infusion way Oral tube feeding 3 3.9
Nasogastric tube 71 92.2
Naso-intestinal tube 2 2.6
Jejunal feeding tube 1 1.3
Infusion tool Special feeder 23 29.9
Injection syringe 38 49.4
Special nutrition pump 45 58.4
Infusion pump 1 1.3
Infusion method Split bolus injection 47 61.0
Intermittent drip 13 16.9
Continuous drip 17 22.1
Continuous pump drops 38 49.4
Nursing practice Confirm tube position 77 100.0
Monitor gastric residue 66 85.7
Monitor blood glucose regularly 61 79.2
Heat nutrient solution 69 89.6
Raise the head of the bed 77 100.0
Control speed 75 97.4
Flush tube timely 60 77.9

ally, 118 patients received nutritional support, but 60 (50.8%) of
them did not have nutritional risk. However, the guidelines recom-
mend that only patients who are undernourished or at nutritional
risk can benefit from nutritional treatment.25-2¢ Thus, our results
indicated that the nutritional treatment in the participating hospi-
tal in this study was not sufficiently standardized, and there were
still some misunderstandings among clinical medical staff regard-
ing the indications for nutritional therapy. Furthermore, nutritional
support for patients with neurological diseases has not been given
adequate attention by most medical staff. Other surveys reported
similar findings regarding the inappropriate use of nutritional sup-
port in clinical practice.-?® All of these studies emphasize the
need for greater attention to the indications for nutritional treat-
ment in order to reduce its improper application.

The results indicated that PN (80.5%) was the most common
form of nutrition therapy in this study, although the enteral route,
which is more physiological, has a trophic effect on the intestinal
mucosa, and can reduce bacterial overgrowth and translocation,?6:2
is recommended to be used early as a priority when tolerated by
the intestinal tract.3” The results of two other Chinese surveys were
similar to those of our study,'??7 indicating that many Chinese doc-
tors prefer to use PN rather than EN for patients requiring nutritional
therapy. This phenomenon may be due to PN often being considered
an “easier way” to deliver nutrients than EN for doctors in China.?’
Another reason may be that EN requires the reintroduction of tubes,
such as gastric tubes or intestinal tubes, and patients with neurologi-
cal disorders are prone to unplanned extubation.?!

Our results revealed that complications occurred in 35 (45.5%)
patients receiving EN and 29 (30.5%) patients treated with PN,
with the rate being lower than in other studies.’>*} Gastrointesti-
nal complications (97.1%) were the most common in EN, while
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catheter-related complications (82.8%) were the most common in
PN. This suggests that for EN patients, more attention should be
paid to gastrointestinal intolerance symptoms, such as constipa-
tion, diarrhea, nausea, and vomiting, as these can aggravate neuro-
surgical patients’ water and electrolyte disorders. For PN patients,
more attention should be given to local swelling, pain, and other
symptoms related to phlebitis, in order to reduce the occurrence of
these complications and improve patients’ quality of life.3435
Studies have shown that nursing measures such as monitoring
gastric residue, regular monitoring of blood glucose, and regular
tube flushing can improve the prognosis of EN patients.3¢-38 How-
ever, not all nursing measures for tube feeding were implemented in
every patient receiving EN in our study. Only the nursing measures
confirming catheter position and raising the head of the bed were
carried out in all patients, suggesting that nurses should pay more at-
tention to tube feeding care and implement a variety of measures to
improve patients’ nutritional conditions and quality of life.?

Limitations

Our study has the following limitations. Firstly, the nature of our re-
search was a cross-sectional design, which limited the ability to in-
terpret causal relationships between the general characteristics and
nutritional status of patients. Secondly, the descriptive analysis in
this research could not explain the degree to which general factors
influence the nutritional status of patients. Thirdly, all participants
were from the same hospital, which may restrict the representative-
ness of the sample and the generalizability of our findings. Future
studies could design multi-factor analyses to explore the influenc-
ing factors of nutritional status, and national surveys could be con-
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ducted to draw more general conclusions or compare the nutritional
status across different regions, hospitals, or departments.

Conclusions

The incidence of nutritional risk was less than 25% among hospital-
ized patients with neurological diseases in this study. Further nutri-
tional assessments of patients at nutritional risk should be intensified
to determine their accurate nutritional status and therapy needs. The
nutritional intervention nursing in this study was not sufficiently
standardized, and more emphasis should be placed on the nursing
of tube feeding. Nurses are needed to receive relevant professional
training to improve quality of nutritional interventions.
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