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Digital Technology: Innovation for Malnutrition Prevention among Bedridden
Elderly Patients Receiving Home-Based Palliative Care
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Abstract: In this innovative development design study, we aimed at examining the effects of digital
technology in its use as a mobile nutrition application on the nutritional status and calorie intake for 60 Thai
bedridden elderly patients receiving home-based palliative care. The elderly bedridden patients were randomized
into two groups, a control group receiving routine care and an experimental group using the anti-malnutrition
application. The data from a personal information record, the assessment form for body mass index, calorie intake
calculation form and the record form for blood albumin levels were analyzed using descriptive statistics and t-test.
The results showed that the calorie intake, blood albumin levels, and body mass index of the experimental group
were significantly higher than those of the control group (p <.05). The results suggest that this application could
solve the malnutrition problem in elderly bedridden patients and significantly enhance their caregivers' satisfaction.
This mobile application for appropriate nutrition and calorie intake calculations can be used as a significant
practical, effective health-associated innovation that promotes patients' nutritional status. It facilitates the
monitoring of patients' nutritional status. It also provides caregivers with the knowledge and understanding they

need to improve the home-based palliative care of the elderly bedridden patients, especially in the health crisis of
the COVID-19 era.
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B AR FENEFBREERFIERRGENEEARTAEMEIF

RE : TEHAFNRERTRT , R EERRBFZRINEABDEERANGER
¥ 60 ERBAKRASCAENREBRTENZEFRENEERANFHRERBANTE, 2
BE 6 HRRTENEFESE  WHEEsAWE  HREZSIEREE  ERAKANEE
TRIER. ERAHERMEMRIN t RBOMNMTEAGSRE  BEEBRGR , FRERAER
FPERANMBAEZEAKFRERTHEE, RRETR , ERENFRERAE K NAEAKYF
NEERMEZSNYERA (p <05). FREW , REABRFTUBRAKREFRENE
ETREE , tHEZRSHBEASHNAEE, IBBEARFTETHEENEENFHE
BARNE  THEA-REENER , AANRRMEEAN K RESEENEERR. ©F
BRENBENEES R, CEARBASRH#THMNTSENNBNER , DIAEAKRTE
MEFBENRELEALAR , AHREMBMHAFANRERHD,

BT : HFRW , EFA , REHRER , BE , TEMRRKA.

1. Introduction [2]. This part of the population is likely to increase by
Many countries face a population challenge because ~ More than 50% between 2015 and 2030. By 2050, the
of the enormous population growth of their elderly [1] ~ Proportion of the elderly around the world will double.
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[3] Like other countries in Southeast Asia, Thailand has
successfully increased care quality for its elderly and
some social, economic, and health problems in the
populationl [1], [4]. Malnutrition is one of the severe
health problems and thereby increases the mortality
rate of the elderly [2], [5]. Malnutrition is a condition
that dangerously affects the body from a clinical
perspective. Malnutrition is a state of inadequate
nutritional status. It assumes a deficient dietary intake,
poor appetite, and weight loss that causes adverse
effects on physiological functions and other clinical
results, such as decreased quality of life [6]. Various
adverse health outcomes are associated with a nutrition
disorder in the elderly. These include functional
impairment, low quality of life of both the patient and
caregivers, increased risk of infections, electrolyte
imbalances, anemia, and muscle depletion. This
disorder is also associated with falls and
undernourishment, especially among the elderly
population receiving palliative care. Despite these
consequences, some literature studies have revealed
that malnutrition remains under-recognized among the
elderly receiving home-based palliative care. There is
no ordinary procedure available for appropriate
documentation because of the inadequate awareness
and the caregivers' too high workload [7]. For that
reason, the initial finding of malnutrition and
nutritional improvement is of considerable importance
to prevent these associated dangerous results [8]. This
situation strongly indicates the need for an intervention
dedicated to managing elderly bedridden patients'
nutritional problems. Inadequate dietary status became
a significant risk factor for prolonged wound healing
times. Therefore, improving the nutritional quality of
elderly bedridden patients is critical in their overall
wellness state [9].

Currently, digital technology in the form of mobile
applications is becoming increasingly significant
because of its advantages in improving the quality of
life. Consequently, mobile became a vital part of daily
living for almost everyone. There are presently no
applications that calculate personalized daily calorie
needs or offer guidance on specific nutrients needed to
promote elderly bedridden patients' nutritional status
receiving palliative care. Mobile applications enhance
caregivers’ knowledge in illness management and
complication prevention for palliative patients. They
will eventually bring about extensive changes in the
healthcare system.

2. Objective

This experimental research design examined the
effects of the anti-malnutrition mobile application on
the nutritional status and calorie intake of elderly
bedridden patients from June 2016 to May 2017.

3. Methods

3.1. Participants

The subjects were elderly patients with a high risk
of malnutrition. Specifically, these patients” caregivers
had mobile phones capable of accessing the
application. The inclusion criteria were as follows: 1)
Patients with a high risk of malnutrition who received
home-based palliative care; 2) Patients for whom
physicians ordered nasogastric feeding, and 3)
Caregivers who were capable of using the application
and communicating in Thai correctly.

Sixty participants were divided into 30 subjects
making up the experimental group and 30 subjects
making up the control group using matched pairs based
on gender, age, and body mass index (BMI) scores.

3.2. Research Instrument

Nutritional status evaluation was performed through
serum albumin level determination by using 5
milliliters of blood serum according to the standard
method [4] and was done by the investigator on the 1%
day and 2™ month of enroliment.

The anti-malnutrition mobile application for
calculating the required daily calorie intake is a
specialized program that the caregivers can access to
calculate the precise amount of calories per day. Both
the i0S and Android platforms were chosen to create
the application. This application demonstrated to be a
significant device for caregivers. It facilitated the
calculations of the patients' appropriate daily energy
and food intake needed to improve their nutritional
status. The instrument's content validity was assessed
by a physician, two Advanced Practice Nurses, and two
application engineers. The application consisted of the
following steps:

Step 1: Fill out individual information, including
age, weight, and height, so that the program can
compute the patient's energy each day.

Step 2: The program calculated the nutrient
requirements in each nutrients so that the patients
would receive all needed nutrients. The system made
use of the equation for total energy expenditure (TEE)
= BEE x 1.2 x stress factor. In males, BEE = 66 +
(13.7 x weight [kg]) + (5 x height [cm]) - (6.8 x age);
in females, BEE = 655 + (9.6 x weight [kg]) + 1.7 X
height [cm]) — (4.7 x age).

Step 3: The program presented the quantity of
nutrients as calculated in Step 2. The system then gave
the food categories that provide the estimated number
of calories needed per day.

3.3. Research Data Analysis

SPSS version 22.0 was used to manage and analyze
the data. The chi-square test was used to assess the
significance of categorical variables. A T-test was done
to compare the serum albumin levels and administer
and calculate the number of calories consumed per day,
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both within and between groups. A p-value < .05 was
considered to be statistically significant.

4. Data Collection Procedure

Sixty participants were randomly assigned to the
experimental and control groups, using the SPSS
version 22.0 random-number generator for an
equivalent participant total in each group (30 per
group).

In the experimental groups, the researchers
informed them of the overall sigh and symptoms of the
complications arising from bedridden status and
nutrition care procedures. They described how they
could calculate their caloric intake each day by use of
this application. The researchers then gave a
demonstration and a return demonstration until they
were sure that the caregivers could access and use the
application properly. Meanwhile, in the control group,
the researchers informed them of the overall sign and
symptoms of the complications arising from bedridden
status and nutrition care procedures. They explained
how they calculate their caloric intake each day
according to the manual-energy and nutrient
calculation booklet. It is the same form that they had
received from the nutritionists in the hospital, who
gave a demonstration and a return demonstration until
the researchers were sure that the caregivers could
calculate the energy and nutrients appropriately.

5. Result

The sample size was 60 subjects between 60 and 91
years of age. The average age was 65.48 years (SD =
6.26), as shown in Table 1.

Table 1 Characteristic of the participants

After Experimental 30 2.77 0.42
Control 30 2.50 0.36

Table 3 The difference between administered and calculated
calories per day in both study groups

Experimental Control
(n=30) (n=30)
Mean calories per day 1530 + 160 1540 + 150
[keal]
Calories (administered— 15+110* -50 + 125*

calculated) [kcal/day]

Experimental Control
(n=30) (n=30)
Age (years) 67.13 +7.96 63.83 +£3.27
Gender (male/female) 4/26 6/24
Body height (cm) 157.27 +0.08 156.00 = 0.76
Body weight (kg) 49.43+5.18 49.13+4.61
Body mass index (kg/m?)  20.01+1.85 20.20 + 1.56

Part 2: Comparison of the serum albumin levels
between groups indicated that the serum albumin levels
of the experimental group using the mobile nutrition
application were significantly higher than those of the
control group receiving conventional care at the .05
level, as shown in Table 2.

Table 2 The serum albumin levels between groups on the first day
and the 2nd month

Study Group n Mean SD
Before Experimental 30 2.59 0.32
Control 30 2.53 0.25

*p<.05

Part 3: Comparison of the differences between
administered and calculated calories per day of the
groups indicated that the control group showed a
negative difference of administered and calculated
calories per day, whereas the intervention group
showed a positive difference (Z = 3.655; p < .05), as
shown in Table 3.

6. Discussion

The participants were mostly female (83.3%), and
the mean age was 65.48 years, while their age range
was from 60 to 93 years. These findings agree with the
previous studies [10-15], which revealed that home-
based bedridden patients were elderly and were mostly
female.

Advanced technology, mainly digital technology in
the form of a mobile nutrition application, could
support the malnutrition problem in elderly bedridden
patients receiving home-based care. Those concerned
over the individual daily calorie intake can make use of
this mobile nutrition application. The calculation of the
needed individual daily basal metabolic rate is
calculated from the formula based on personal body
weight, height, age, and gender through the use of the
created mobile application. The basal metabolic rate is
calculated to evaluate the daily energy requirement by
an activity factor. Factor 1.2 was chosen because all
samples were bedridden condition [4], [9], [10], [11].
Also, the administered calories and valued need for
total calorie requirements were computed for individual
participants. [10] The results showed that the calorie
intake, serum albumin levels, and BMI of the
experimental group were significantly higher than
those of the control group (p < .05). These results
correlate well with many studies [11-14]. However,
most studies have failed to demonstrate that nutritional
improvement would reduce complications, such as
pressure injuries.[4], [11], [13], [14], [15]. We found
that the application features still required continuous
development, such as the duration and the speed of
access to the program.

This mobile application, healthcare software
technology, for calculating the required daily calorie
intake differs from other general mobile applications
because it can calculate the necessary calories per day
based on individual characteristics and illness
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conditions. The program could calculate the needed
daily calories and nutrient requirements so that patients
receive absolute nutrients every day. On this basis,
caregivers could prepare appropriate and vital nutrients
for patients according to individual needs, which would
affect the serum albumin levels that, in turn, affect the
nutritional status. It was observed that the serum
albumin levels of the 30 subjects using this anti-
malnutrition application for calculating the required
daily calorie intake increased from 2.59 to 2.77 mg%
after their caregivers used this application. As
compared to the subjects using the routine nutrient
calculation guide, the average serum albumin level of
the subjects using the application for calculating the
required daily food intake was 2.77 mg%. In
comparison, that of the subjects using the routine
nutrient calculation guide was 2.50 mg%.

The significance of this anti-malnutrition mobile-
application, based on gaining and gathering evidence-
based knowledge, was the improvement in nutrition
status through a nursing intervention based on the
calculation of individually needed calories. [15] These
findings result from the fact that the control group
received nutrition management by using the manual
provided by a nutritionist as ordinary routine care. In
contrast, the intervention group used this application to
calculate the needed calorie intake per day during the
intervention period of 8 weeks. The experimental and
control groups were administered 15 + 110 and -50 +
125 kcal/ day, respectively, indicating that the
experimental group received complete nutrition and
calorie intake. In contrast, the control group tended to
receive inadequate nutrients and calories for their
condition. The research has shown patients' efficacy
and safety in obtaining all the necessary nutrients and
calories per day. In contrast, patients who receive
insufficient nutrients will eventually develop dangerous
complications more than conventional treatment. This
mobile application is considered to have great
potential, especially for palliative care, to support
patients' self-management in many ways. The use of
mobile health applications in clinical practice changes
the relationship between patients, family, physicians,
and healthcare providers.

7. Conclusions

Mobile health apps are becoming digital
interventions in home-based clinical practice. They are
about to undergo a digital transformation soon. The
findings suggest that this application's advantage could
solve and prevent malnutrition issues in elderly
bedridden patients and significantly enhance the
caregivers' satisfaction for preparing the appropriate
daily diet. This easy software application is precious
for proper nutrition and calorie intake calculations. It
prevents complication-related nutrition. Furthermore, it
is a practical health-associated innovation that

promotes monitoring of the patients' nutritional status.
Mobile health apps provide caregivers with sufficient
knowledge and understanding to improve the home-
based palliative care of elderly bedridden patients
during the health crisis of the COVID-19 era.
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