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ABSTRACT

Malnutrition among In-Patient Department patients is common due to insufficient or inappropriate
energy and protein intakes. While consultations with nutrition-specialized physicians can contribute
significantly to case management, these physicians cannot act alone. A multidisciplinary team is essential
to provide patients with support for adequate and successful nutritional care. Using a pre-post study
design, this study examined if a Nutrition Care Process (NCP) could improve in-patient energy and protein
intakes and overall nutrition based on nutrition assessment scores. Sixty-four in-patients needing
nutritional consultations were recruited from January 2019 to March 2020 of which 86% were general
IPD patients and 14% were palliative care patients. The NCP flow started with a nutrition-specialized
physician referring patients to a dietitian using a physician’s order sheet, the Line® program, or a nurse
notifying the dietitian. The dietitian then conducted dietary assessments to determine protein and energy
intakes and nutritional status using either the 7-point Subjective Global Assessment for general patients
or Patient-Generated Subjective Global Assessment for cancer patients. Nutritional status was monitored
every 1-7 days. The dietitian prepared reports and messages that were sent to physicians via Line® and
provided dietary advice specific to conditions or diseases before patient discharge. The Key Performance
Indicator, which was set at >60% for each parameter, was used to evaluate improvements in energy and
protein intakes and nutritional status. Results showed that after the NCP, 80% of the patients had
adequate energy and protein intakes, whereas 82% had better nutritional assessment scores. The NCP,
therefore, is important for improving the nutritional status of malnourished IPD patients and achieving

adequate energy and protein intakes.
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Introduction

Malnutrition arises from a lack or surplus
of energy, protein, or other nutrients that can
adversely affect body composition and size,
bodily functions, and clinical manifestations’. It is
common for malnutrition to be an unrecognized
cause of poor health and morbidity that, in turn,
can lead to increased health care costs,
resource utilization, long hospital stays, re-
admission, and mortalityz. The prevalence of
malnutrition among hospitalized elderly patients
is increasing in Thailand and across the world®.
Only 20-50% of hospitalized patients have been
diagnosed as being malnourished".

Many nutrition screening and
assessment  tools (e.g., anthropometry,
biochemical analysis, clinical signs and
symptoms, dietary intake) are helpful in
identifying malnutrition. Specific tools include the
Mini Nutritional Assessment (MNA) °', the
Malnutrition  Screening Tool (MST)S, the
Malnutrition University Screening Tool (MUST)?,
the Nutritional Risk Screening 2002 (NRS
2002)'°, the Subjective Global Assessment
(SGA)"", and the Simplified Nutritional
Assessment Questionnaire (SNAQ)™.
Unfortunately, however, nutrition screening and
assessment tools might not be included, or be
inappropriately used, in clinical practice, thus
limiting the provision of adequate nutritional care
to malnourished patients.

The Nutrition Care Process (NCP) is a
systematic protocol developed and used by
nutrition and dietetics practitioners to provide
nutritional care for patients“. The NCP involves
providing  nutriton  support  through a
multidisciplinary team of physicians, registered

nurses, pharmacists, and nutritionists/dietitians

according to an NCP protocol. It has been used
successfully for patients receiving enteral
nutrition and parenteral nutrition to assess their
nutritional status and provide them with suitable
nutritional therapy to enhance their recovery and
address compIicationsM. However,
multidisciplinary team collaboration to perform
the NCP among IPD patients is not always
available'®. Consequently, it is not uncommon
for IPD patients to be malnourished due to
inadequacies in the intakes of energy, protein, or
other important nutrients. Since NCP
effectiveness can be assessed using Key
Performance Indicators (KPI), this study’s
objective was to investigate the effect of the NCP
process on energy and protein intakes as well
as nutrition assessment scores using KPl among

internal medicine IPD patients.

Material and Methods

Design, Setting, and Participants

This study used a pre-post test design
to determine if the NCP protocol and its support
to IPD patients could improve energy and protein
intakes as well as overall nutrition based on
nutrition assessment scores among in-patients.
The IPD at Siriraj Piyamaharajkarun Hospital,
Bangkok, Thailand, served as the study setting.
In this setting, the number of patients requiring
nutrition  consultations varies by month
depending upon the number of nutrition-
specialized physicians who receive referrals
from attending physicians. For this study, 64 IPD
patients who needed nutritional consultations
were recruited from January 2019 to March
2020. These patients were from different wards,
including medical, cancer, gastrointestinal tract,

orthopedics, and surgery. Their health
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conditions included cancer (all types), liver
disease, renal disease, chyle leakage, as well as
poor intake and the need for enteral and
parenteral feedings. Of the patients, 86% were
general IPD patients and 14% were palliative
care patients. The main criteria for inclusion
were a need for nutrition counseling as
recommended by nutrition-specialized
physicians and each patient's agreement to
participate in this study. Exclusion criteria
entailed patients and relatives who refused to
participate in the NCP protocol. This study
received approval from the Human Ethics
Committee of Quality Development (QD)

Department, Siriraj Piyamaharajkarun Hospital.

Methods

The NCP was established in 2018
through the cooperation of nutrition-specialized
physicians, nurses, and dietitians. These
persons have the major responsibility for the
NCP. Two methods whereby nutrition-
specialized physicians communicate with
dietitians for nutritional support are: (1) the
physician order sheet in a patient’s profile at a
ward, and (2) the mobile phone Line®
application. Malnutrition cases that were referred
by primary or attending physicians to nutrition-
specialized physicians were included in this
study. Dietitians would also be consulted by
phone when nurses requested nutrition
consultations.

Dietitians completed energy and protein
intake counts using the 24-hour dietary recall
method and evaluated nutritional status by using
a nutrition assessment form, either the 7-point
Subjective Global Assessment (SGA) for general

patients or the Patient-Generated Subjective

Global Assessment (PG-SGA) for cancer
patients at the time of admission and discharge.
Briefly, the 7-point SGA consisted of 7 questions
on: (1) weight loss; (2) dietary intakes; (3)
gastro-intestinal symptoms; (4) daily activities;
(5) subcutaneous fat wasting; (6) muscle
wasting; and (7) edema. The PG-SGA
contained the same questions as the SGA but
added information about disease severity. To
interpret the SGA and the PG-SGA, higher
scores mean that nutritional status was
worsening, while lower scores mean nutritional
status was improving. The SGA scale has been
shown to be a reliable and valid tool for
nutritional assessment in  adults on
hemodialysis16, whereas the PG-SGA is reliable
and valid for stroke patients”. Dietitians
provided advice on nutrition interventions, such
as modifying hospital diets both in food texture
and palatability to increase the adequacy of
energy and protein intakes, suggesting enteral
supplements in case of inadequate oral intakes,
recommending parenteral supplements in cases
of gastrointestinal track problems, or when
enteral nutrition was contraindicated by nutrition-
specialized physicians. Furthermore, dietitians
would describe additional information about
patients (e.g., body weight, body mass index,
clinical signs, fluid intake/output balances,
laboratory results, dietary intake, other
beliefs/additional  information)  using  the
dietitian’s progress note and Line® application
program. In urgent cases requiring immediate
dietary adjustment, dietitians directly called the
nutrition-specialized physician to discuss a
solution. Depending on the patient’s condition or
severity, a follow-up was scheduled between 1-

7 days after each intervention. For the dietitian
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team, dietitians recorded the nutrition
intervention and each patient’s progress in the
case record form. This form was developed in
2018 and revised every year for Dbetter
communication within the multidisciplinary team
about patient progression. This form also
includes all details to subsequently share within
the dietitian group. Before discharge, dietitians

provided nutrition education. Moreover, this

IPD nutrition
¢ Diet order
A

.

Doctor

Dietitian

[ ™ = = = = = = = = = -

project also participated in a new meal plan
project with nutritionists to better coordinate
dietary orders from physicians with food
preparation in the hospital kitchen (Figure 1). In
addition, nutrition-specialized physicians and
other NCP team members held ward rounds

every month to discuss difficult cases.

Plan to expand this

Nutrition process to other pathway

conference

1 time/mo

Nutrition Assessment (before Cancer
and after), Diagnosis,
Gl

Intervention, Monitoring and
Evaluation ® Renal disease

!
!

Figure 1 Nutrition Care Process (NCP) Protocol

Data analysis
Baseline  characteristics of  study
patients were presented in number (n) and
percentage (%). The Key Performance Indicator
(KPI) for adequacy of energy and protein intake
was energy and protein intakes above 80% of
patient requirement.’® For both  nutrition
assessment scores (SGA or PG-SGA), KPI
values should be more than 60% for each

month’s assessment. To evaluate NCP

effectiveness, we used improvement ratio [(value

of patient at discharge divided by value of patient
at admission) x 100] to monitor patient
improvement. For KPI calculations, only curative
cases (general patients) were included. Palliative
cases (terminal cases) who did not improve in
nutritional status from their original conditions

were not considered in the calculation.

Results
Among the 64 patients participating in

this study, 86% were general patients and 14%
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were palliative cases. For baseline
characteristics, about half of the patients were
60-70 years old, with a male to female ratio of
30:70. The three main types of diseases or
conditions affecting the patients were cancer
(47%), kidney (23%) and heart disease (17%)
(Table 1).

Dietary intakes among the nutrition
consulted patients before and after NCP is
presented in Table 2. Before the NCP, the
majority (44%) only took oral diets, and only 22%
had taken oral nutrition supplements (ONS) in
addition to oral diets. The remaining patients
were on either enteral or parenteral nutrition (29
and 5%, respectively). After the NCP, the
percentage of patients who had ONS along with
oral diets increased to 44%, while 22% retained
the practice of eating an oral diet only. There
was no change in enteral or parenteral nutrition
patients. Overall, the adequacy of energy and

protein increased from 30% to 81%.

The mean 7-point SGA dramatically
improved from 18 points to 9 points after the
NCP. The average PG-SGA grade improved, as
there are shifts from B and C to A and B after
the NCP, indicating that the majority (69%) of
patients became normal and only 31% remained
in the moderate category with none having
severe malnutrition. The average length of
hospital stay among the nutrition consulted
patients was 8 days (Table 2).

Compared to the baseline in the overall
trends of both KPI, 80% of patients achieved
adequate energy and protein intake (i.e., more
than 80% of the requirements). Furthermore,
82% had lower nutrition assessment scores
(SGA or PG-SGA) at the time of discharge.
Differentiation of KPI results by month are shown
in Figures 2 and 3. In October 2019 and January
2020, some nutrition consulted patients did not

meet energy and protein requirements.

Table 1 Baseline characteristics of nutrition consulted patients (n=64)

Patient Characteristics Value
Age groups (Years), n (%)
50-55 8 (12.5%)
55-60 12 (18.8%)
60-65 15 (23.4%)
65-70 17 (26.5%)
70 up 12 (18.8%)

Sex (%Male: %Female)

19 (30%): 45 (70%)

Diseases
Cancer, n (%)
Kidney disease, n (%)
Heart disease, n (%)

Others *, n (%)

30 (47%)
15 (23%)
11 (17%)
8 (13%)

* Malnutrition, femoral hernia, encephalitis, esophageal rupture, human immunodeficiency virus, vertebral compression, cellulitis,

benign prostatic hypertrophy with Urinary tract infection
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Table 2 Nutrition consulted patient parameters before and after nutrition care process (n=64)

Parameters Before NCP After NCP
Type of dietary intake, n (%)
Oral diet 28 (44%) 14 (22%)
Oral diet + oral nutrition supplement 14 (22%) 28 (44%)
Enteral nutrition 20 (29%) 20 (29%)
Parenteral nutrition 3 (5%) 3 (5%)
Adequate energy and protein, n (%) 19 (30%) 52 (81%)
Mean 7-points SGA scores* 18 9
PG-SGA grades®, n (%)
A 0 (0%) 44 (69%)
B 51 (80%) 20 (31%)
C 13 (20%) 0 (0%)
Average length of hospital stays 8 days

*Nutrition assessment scores and grades indicated severity of malnutrition. For 7-points SGA, 7 indicates a normal status. For PG-

SGA, A = normal, B = moderate risk of malnutrition and C = severe malnutrition
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Discussion

The NCP can enhance food intake from
28% to 62% when equated with a patient’s
requirement, which is in agreement with a
previous studym. As noted in a prior study,
individualized nutritional interventions can
effectively increase energy and protein intakes

in cancer patientsw’zo

. However, in this study,
patients who were monitored in October 2019
and January 2020 did not meet energy and
protein requirements due to disease severity. In
palliative cases, the NCP did not achieve energy
and protein intake targets, since purposive
supportive care was needed among patients in
this group, who were no longer up to
participating in a nutrition intervention and did
not desire to achieve energy and protein intake
goals.

The major NCP strategies to improve
patient nutriton were via improving dietary
acceptance in terms of food texture modification
of the oral diet, the use of ONS to complement
the nutrition of the oral diet, and adjustments to
enteral and parenteral nutrition formulas.
However, nutrition assessment scores (from
SGA or PG-SGA) improved in all months from
January 2019 until March 2020. It appears that
other factors, such as body weight, BMI, clinical
signs and laboratory data, also improved. The
overall nutrition assessment scores (from SGA
or PG-SGA) decreased dramatically despite
energy and protein intake not reaching the
target.

After analyzing the causes of
malnutrition in 2018 (when this study started),
cancer was the main cause of malnutrition for

around 40-60 % of patients who passed or did

not pass the KPIl. The second and third causes
of malnutrition were kidney and heart disease,
respectively. Consequently, the multidisciplinary
team containing physicians (both nutrition or not
nutritionally trained), dietitians, and professional
nurses can play a significant role in patient care
by screening and identifying early malnutrition®.

One strength of this project is its long-
term data collection of around 16 months. All
general cases still alive at the time of discharge
after having an average 8-day hospital stay and
exhibiting improved nutritional status before
discharge were a part of the NCP collaboration
between nutrition-specialized physicians,
dietitians, and nurses. Important impediments to
this study included the uncertain and not
predictable number of nutrition consulted
patients for each month as well as the disease
severity of such patients that could affect NCP
results. For further research, NCP collaborations
using other physicians (not only nutrition-
specialized physicians) should be investigated
as well as a clearly set protocol for holistic

nutrition care.

Conclusion

In conclusion, the NCP is an effective
nutrition intervention that can play an important
role in improving nutritional status among
hospital patients. In particular, a multidisciplinary
approach encompassing nutrition-specialized
physicians, dietitians, and nurses can provide a
systemic strategy for nutritional care for

chronically ill hospitalized patients.
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