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Abstract

Background and Aims: Home-based care and oral supplemental nutritiop lbeaan
efficient way of managing health resources, freeipdnospital resources and improving
patient care and quality of life. For some condisiosuch as neurodegenerative diseases
and acute neurological conditions, adequate noiiadi control of patients at the time of
discharge, with home monitoring by a home hospigdion unit (HHU), coupled with
the introduction of necessary and appropriate atdtitional supplements for each
patient, is a good strategy for ensuring the efficy of health resources. The aim of
this paper is to analyse the direct health costssidering home care and oral
nutritional supplement, of patients with newly diaged neurological diseases and at
risk of nutritional problems.

Methods: A study was designed to measure direct health cases of patients with
neurological related diseases according to théiereént nutritional needs. The sample
for this study consisted of all patients (n=100}teé Elda University Hospital in Elda,
Spain, with newly diagnosed neurological pathol@gd suspected malnutrition at
hospital discharge during a six months period. €hmstients were included in a home
base care program and given oral nutritional supetds afterwards. The nutritional
intervention consisted in giving nutritional supplents according to nutritional
patients’ needs through a home-based care unititidoal needs could comprise from
protein-calorie malnutrition to at risk of malntioh. Descriptive health care costs
analysis was carried out accounting for the nomal status. Costs are expressed in
2018 euros and for a total time horizon of one ys&r months of classical inpatient
care and six months of home care monitoring witluiitional intervention.

Results: Mean direct health care cost for neurological pasien the six months of

classical inpatient care was €8,309.30 and, thectlinealthcare cost of treating these



patients according to their nutritional needs frarhome care unit was €2,970.18. The
subgroup of patients that most benefited from tharittonal intervention and
monitoring from the home care unit were those whesenin a state of protein-calorie
malnutrition or at risk of malnutrition. Under thag transformation of the variables, the
Shapiro-Wilk test showed significant differencesniean costs at the 5% level for the
two time periods for those suffering from protemdarie malnutrition or at risk of
malnutrition.

Conclusions: It is important to measure and economically qugrtife direct health
care costs of patients with neurological diseasaesder to be able to evaluate different
hospital and home-care interventions according ifterént nutritional needs. Oral
nutritional supplements and monitoring by the htadphome care unit could be
associated with saving money when patients havieiproalorie malnutrition or at risk
of malnutrition. Therefore, direct health costsormation is needed to future evaluate
these different management interventions.

Keywords: direct healthcare costs, home-based hospital nateplogical pathologies,

oral nutritional supplements



Introduction

Total health spending is growing faster than gdmssestic product worldwide —
around 4% faster in high-income countries [1]. étant years, population ageing,
advances in technology, changes in morbidity padteand other socio-demographic
developments have exerted constant upward presaurealth spending in all countries
[2-4]. However, evidence from various countriesgagis that up to one fifth of health
spending is wasteful and could be reallocated ttebase [2].

In this context, the opportunity cost of hospit@lalthcare spending should be
minimized, and traditional management systems shbelreviewed. Home-based care
may be a more efficient way of managing health uesss, freeing up public hospital
resources for alternative uses and improving patare and quality of life [2;5]. For
some conditions, such as neurodegenerative disaasescute neurological conditions
with significant neurological sequelae, home maiig by a home hospitalization unit
(HHU), coupled with nutrition monitoring with thentroduction of necessary and
appropriate nutritional supplements for each patidren they are discharge, might be a
good strategy for ensuring the efficiency of headtbources [6-7]. Home-based services
monitoring and nutritional interventions could thescome a cost-control method.

The prevalence of hospital malnutrition is highl deads to increased healthcare
costs. The importance of addressing malnutritionpast-hospital phases has been
highlighted and recommendations have been mad@ad&ling malnutrition as a public
health problem [8]. Malnutrition in home-based cé&aea major problem and dealing
with it requires a multidisciplinary approach [#lthough data vary across studies,
available evidence shows that early nutrition vm¢etion can reduce complication rates,

length of hospital stay, readmission rates, maytand cost of care [6;10]. The key is



to systematically identify patients who are malnshed or at risk and to promptly
intervene.

In order to evaluate different patient managensrdategies, information on
costs need to be calculated. This study respontietoeed to evaluate and measure the
direct health care costs achieved by a nutritiomé&rvention implemented and
monitored by the home-based care among patienktsdigabling neurological diseases
— some with suspected protein-calorie malnutriborat risk of malnutrition at the time
of diagnosis. There is no published evidence orditext healthcare costs that could be
generated before and after offering patients wititgin-calorie malnutrition or at risk
of malnutrition, the opportunity to be treated wibhal nutritional supplements and
monitored by home based care unit. However, thesyidence that administering oral
nutritional supplements (ONS) to malnourished dydgatients is associated with a
lower risk of hospitalization and lower healthcaosts [12]. The main objective of this
study was to analyse and measure direct health azsts for patients suspected of
protein-calorie malnutrition or at risk of malntibh, who receive oral nutritional
support and care through a home care unit aftemsrths of receiving traditional

hospital care management.

Materials and Methods
Study population

A study was designed to measure direct health casts of patients newly
diagnosed with neurological related diseases withsospected of malnutrition
problems. For all these patients, two types ofcesire evaluated: costs for an earlier
stage of classical inpatient care traditional hiadpnanagement (pre-home care period

with no nutritional intervention), and costs fosabsequent stage of home care (post-



home care period with a nutritional interventiordaheir corresponding monitoring).

All patients arriving to the traditional hospitahre unit with this diagnostic were
selected during six months. Therefore, the sampldhis study consisted on the total
number of patients (n=100) with recently diagnosezlrological pathology and

suspected of having protein-calorie malnutritionabrisk of malnutrition at the Elda

University Hospital discharge (Alicante, Spain).eTimclusion criterion was patients
with newly diagnosed neurological pathology andpseted malnutrition at hospital

discharge that were given oral nutritional suppleteend a home base monitoring of
this intervention. Patients were admitted to thepital due to the main diagnosis of the
study (acute cerebrovascular accident or neurodegeve disease.) and, at hospital
discharge, health professionals suspected malouatrdr oral nutrition problems and

sent these patients for home-based care monit@iogramme. Home care included
two visits in six months. An initial one at the #nof inclusion at home care, with a
complete nutritional analysis and assessment, aother at 3 months with a new
analysis and nutritional assessment. Figure 1 steoWsw chart to explain patients’

pathway.

<Figure 1>

Some patients did not have nutritional risk befoospital admission, so they were well
nourished. These patients, due to the neurologicablem suffered (for instance

dysphagia), they were admitted to the hospital. rdfoee, these patients suffered
protein-calorie malnutrition or were at risk of matrition at discharge. Not providing

oral nutritional supplementation at home base aavald have ended up with all these
patients malnourished. For other patients, the itedspdmission was caused by a

complication of the diagnose, such as the needrohdhoaspiration for dementia



patients. Therefore, these patients were previousginourished but without an
appropriate diagnose.

Data collection

The Clinical Research Ethics Committee of the hasmionsidered that there was no
need for their study approval because there waslinizal trial with an intervention
comparing two groups. Patients gave verbally ethaggproval to their study
participation when they were admitted to the horospital. All patients approached
(N=100) agreed to participate in the study. Asimtluded patients had the ability to
swallow, oral nutritional supplements were usedaleas collected from the electronic
medical record of the health regional government,dbso through an own database to
facilitate its collection, exploitation and evalioat, since the different data such as
pathologies, stays, body mass index (BMI) accordingWHO definition [13],
biochemical data, etc. were pooled from differeatatbases from the health regional
government. Only the Malnutrition Universal ScremniTool (MUST) and the Mini
Nutritional Assessment (MNA) were collected addialy. The MUST was completed
at the time of discharge. Those who were positie agreed to participate in the study
in the first home visit completed the MNA, to asséseir nutritional status, and the
analytical and anthropometric measurements. Thermatwere not diagnosed with
malnutrition, they were at risk of malnutrition,athis why the MUST was performed
upon discharge. Total time horizon of the analygs one year; therefore, no discount
rate was applied. The costs analysed for thesematrelated to the 6 months prior to
their inclusion in the study, during which they wemder traditional hospital care, and
the 6 months following their inclusion, when thegre receiving a supplemental oral

nutritional intervention through the HHU.



Some of these patients had high or medium riskutdfitronal problems at the time of
inclusion, while others were at risk of being mairished. Patients having medium
nutritional problems at the time of discharge wpatients who were previously well
nourished and who, because of being admitted fauasological disease, has suffered a
difficulty for nutrition (beginning of a slightly ainourished) and in the immediate
future if no intervention begins the nutritionabptem will get worse. However, severe
nutritional problems were those patients who suffeng-standing neurological
pathology prior to admission (dementia, Alzheimet¢c.) and who already had
malnutrition prior to admission but did not recemmy nutritional supplement before,
and this condition worsens during the hospital adion. This previous malnutrition
became severe at discharge. This comparison pre-hmare (having a nutritional
problem in the hospital setting but not addressing hospital as well as home) with
post-home care (supplemental nutrition in the h@eiting) evaluates the association
with public health care costs and its implications.
Direct health care costs

Use of health resources (drugs, procedures, ot supplements, hospital
admissions for a specific diagnosis, hospital staydemergencies) were quantified and
assessed in both stages (the “pre” stage, befovenmérom hospital to home care, and
the “post” stage, when the patient was receiving tlarough the HHU) and, according
to MNA results [14]. The mean total direct healttecaosts were calculated for both
periods, pre and post, and according to the patientritional status and the mean cost
of each of the various health resources used. bolege the costs of the different drugs
and oral nutritional supplements, the real dose=ach drug for each patient were used,
adjusted by the retail price of these drugs or Rrpents, based on the published list

price for each product. The dose in all patients ®apacks, of 200ml each, of a



powdered oral nutrition supplement, every 24 hotios, 3 months. The costs of

medicines dispensed were calculated, not thoseeafiacimes consumed or withdrawn

from the pharmacy. The costs of the various proegjuhospital admissions for a
specific diagnosis, hospital stays and emergengere calculated on the basis of the
resource units consumed, as reported by the Eldspitdh and their prices were

calculated using the official rates for these reses published by the Generalitat
Valenciana (the government of the autonomous contgnohValencia) (see Table S1

in the annex/supplementary material). The exaa détthe procedures is not known,
but it was possible to determine whether they hemliwed in the pre-stage, while the
patient was receiving inpatient care, or the pteges while the patient was receiving
care through the HHU. All costs are expressed it828uros and for a time horizon of
six months, after the start of home care.

Statistical analysis

Patients’ socio-demographic characteristics, heatatus, diet and other
variables were analysed. A descriptive statisticellysis of these variables was carried
out, using tables in the case of categorical végband descriptive numerical
summaries for quantitative variables.

In terms of statistical analysis, a paired medfetince test was carried out to
compare the mean values of direct healthcare dusfisre and after being treated
through the home-base care unit, and accordingatemi nutritional status (MNA
results), in order to ascertain whether there wsistically significant changes
between the two stages. Where the target varisiidedifference variable) was normal,
the Student-test was performed for paired samples. Where deeraption of normality
was not met, the Shapiro-Wilk test, a nonparamdtst, was used for evaluating

whether the observations deviate from the normave;uso to check the normality



assumption. In the software used (STATA 16), therhe option to test whether after
log transformation the normality assumption hollsis option was used, and therefore
standard Shapiro-Wilk test evidenced not normélitythe log transformation did.
For each of the variables, the dispersion or vdiialexpressed by standard deviation is
shown.
Results

Tables 1a and 1b show the distribution of relafreguencies of the group of
variables related to socio-demographic characiesisind the results of the MUST test.
The sample included more women than men, 63% af@ r@gpectively, and the 59%
of the total sample lives independently at home.
<Table 1a> <Table 1b>

As Table la shows, 64% of patients had neurodegeéve diseases. From
those, 78% (n=50) had high or medium risk of maltiah problems. Compared to
neurodegenerative diseases diagnose, patientsodiedjrwith Acute Cerebrovascular
Accident (ACVA) had same percentage of patientshwitgh or medium risk of
nutrition problems (78%). From patients having og@sychological disorders, 78% had
dementia and 72% had suffered from stress durieadpt three months of the pre-home
period. As measured by the MUST, 94% were at higmedium risk of malnutrition
problems, and only 9% were able to leave their 8% had a body mass index
(BMI) of under 21. In terms of health status aftee move to home care and the
initiation of oral supplements compared with heathtus before, 67% answered “I
don’t know”.

<Table 1c>
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Table 1c reflects various nutrition-related valesh As the figures show, 34% of
patients had lost some weight, 61% had eaten &&8%, needed help to eat and 75%
were moderately malnourished.

Table 2 below shows the distribution of the renmancharacteristics of the
sample, which were measured by numerical variables.
<Table 2>

The table shows the mean, minimum, maximum anadata deviation values.
It should be noted that the age range was very {lieisveen 52 and 97 years), although
the mean was 83 years. The mean weight was arofrkd) @nd the mean MNA test
score was around 14 points.

The results of the cost analysis without considgpatients’ nutritional status
can be seen in Table 3, which shows the mean €adstigs, procedures, oral nutritional
supplements, hospital stays and emergencies, atddufor the full sample. It also
summarizes the mean total direct healthcare castgshe pre- and post-home care
periods.

Table 3 shows lower mean total direct healthcagscfor the pre-home period
compared to the post-home care period.
<Table 3>

Compared with the traditional hospital care manag®, patients spend more
on medication and supplemental nutrition duringlibene care management. The post-
home care period shows a lower healthcare costgecelto procedures, hospital
admissions by diagnosis, hospital stays and emelegnlhe standard deviation of the
mean total direct healthcare costs is also greatlyced, by almost 50%, between the
pre- and post-home care periods. The mean toedtduealthcare costs, in the pre-home

care model, amounted to €8,309.30, while for hoare the figure was €2,970.18. The
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distribution of costs in the post period was muabrenhomogeneous than in the pre-
home care period, indicating lower mean costs énpibst period.

In the pre-home care period the costs are highanlynéor two reasons. First, it
corresponds to the initial diagnosis of the disdéhsé triggers admission and therefore
more diagnostic tests are done, especially imaigistg. And, second, from the moment
they enter in the HHU, patients receive medicaistesce and follow-up at home, so
possible complications derived from their diseaseh as new infections, bronchial
aspirations, etc., are treated very early andefbe, they do not progress to a more
serious stage and therefore do not require hosadalission. All patients requiring
hospital admission are immediately referred to hbspital by HHU doctors, referred
earlier because they are closely controlled at h@mdiospital stays are shorter and do
not require as many diagnostic tests. Therefolepatients are in the same health
system and are admitted to the same hospital iprisdnome care and post-home care
period, the difference is that once the HHU costiiblem at home, the complications
are less. They are diagnosed earlier, and are s\@ewere as in the pre-home care
period, in which the patients were attended inhthgpital and the clinical or health state
they have when they arrive to the hospital is wor$es greatly reduces hospital stays
and testing in the post-home care period.

When direct healthcare costs for the pre and poshe care period were
calculated considering the patients’ nutritionadtss (MNA results) (Table 4), the
pattern of results was maintained, although theptamwas split between 22 patients
with adequate nutritional status and 78 patientd wrotein-calorie malnutrition or at
risk of malnutrition. More detailed results, by &ypf direct healthcare cost and type of
health resource used are shown in Table 4.

<Table 4>
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Total direct healthcare costs in the pre-home-qaegod for patients with
adequate nutritional status were €7,872.31, while gatients with protein-calorie
malnutrition or at risk of malnutrition the costhaunted to €8,432.55. For the period
in which patients were already in-home care, p#ievith adequate nutritional status
had a mean total direct healthcare cost of €2,788d patients with protein-calorie
malnutrition or at risk of malnutrition had a meewst of €3,600.12. Figures 2 and 3
show the relative percentages for each type ofctifeealthcare cost by patient
nutritional status for the pre and post periods.
<Figures 2 and 3>

Compared with the adequate nutritional statuseptdj those with protein-
calorie malnutrition or at risk of malnutrition csumed less medication, had fewer
diagnostic tests and, had more hospital admissiodsstays during the pre-home care
model. In addition, compared with the adequateitranal status patients, those with
protein-calorie malnutrition or at risk of malndgitoh and ACVA has less mean number
of admissions and longer hospital stays during tbme-care stay. However, those
compared with those with protein-calorie malnubritior at risk of malnutrition, those
with adequate nutritional status and neurodegenerdiseases had fewer emergencies
during the home-care management. The age groupsmbst benefited in terms of
reduction of mean number of admissions following thove from traditional hospital
management to home care were those between 700ayeh#s of age who had protein-
calorie malnutrition or at risk of malnutrition.

Various statistical tests were carried out to gonfthat these differences in
mean total direct healthcare costs between pre parsti home care periods really
existed. When we compared the mean total diredtHoase costs for the pre and post

periods for patients without malnutrition problemsing the Studenttest, the null
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hypothesis — i.e. that there would be no differencéne mean costs for the two periods
(p=0.01) — was rejected. Likewise, when we did thee test to compare mean costs
for the pre and post home care periods for patiertts protein-calorie malnutrition or
at risk of malnutrition, significant differences mefound p = 0.00), and the null
hypothesis of equality of mean costs was againcteje Therefore, there were
differences between the mean costs of the pre asichpme care management.

Figure 4 shows the differences in mean total tinealthcare costs between the
pre and post home care periods, considering patientritional status. This figure
shows the turning point rise, which was approxityag@300€, so the point where the
average total costs was reduced.
<Figure 4>

If we look at the distribution of the various medirect healthcare costs, we see
that these variables do not seem to be distribammbrding to a normal statistical
distribution, so the difference test could be indosive or invalid. In fact, it is clear
from the results of the Shapiro-Wilk tegt< 0.00) that the null hypothesis — that the
variables would follow a normal distribution — Ejected. This is important in order to
correctly assess whether or not there are diff@®rietween mean direct healthcare
costs in the pre and post periods. Another Shapiitk- test confirmed that the
distribution of direct healthcare costs is logaritb (p = 0.93). We therefore performed
a non-parametric test of equality between dependamiples and again found
differences in costs between the pre and post hwaree periods, both for patients with
protein-calorie malnutrition or at risk of malntion (p = 0.00) and for those with
adequate nutritional status € 0.02).

Table 5 shows patients’ admission diagnosis.

<Table 5>
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In the pre-home care model, the most frequent ndisgs, and also those
associated with the highest direct healthcare castse bronchopneumonia, ACVA
and, urinary tract infection. If we compare thetsagenerated by admissions for these
causes in the sample for this stuéy=100) in the pre and post periods, we find that
the number of admissions decreases, leading tma faduction, of approximately 85-
95%, in direct healthcare costs for the nationalthesystem.

Discussion

This study provides evidence about the directtheedre costs associated to
neurological diseases, regarding nutritional stang being under the classical hospital
care management and home-based care monitoringteBl#s of this study highlight
the importance of measuring costs in order to &tevaluate different interventions
[15] related to different management strategiespfitients with neurological diseases,
such as home care monitoring and nutritional ir@etwns. Such findings have
additional application given scenarios necessiatiome care such as through the
COVID 19 pandemic to both reduce exposure to p@aténivulnerable patients, as well
as reduce work within the hospital (with the homlpdctivity able to be diverted to
another priority activities).

In terms of human resources, this change in theagement of patients with
neurodegenerative diseases and acute neurologicatlitions with significant
neurological sequelae would require, as a minimomg member of the hospital
administrative staff and an HHU staff with knowledg@f the applicable nutrition
protocol. The experience in this Spanish hospsiath as the Elda University Hospital,
could provide an example of what changes are nedkedme hospitalization units to
be able to provide such home base care servicepatents. However, the

implementation of these changes is more a mattewvidihgness on the part of the
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organization/institution than of specific resourcés addition, results from this analysis
indicates that patients with adequate nutritionalus consumed more medicines. This
could also imply that many people could not takeirtmedication at home, and there
might be a need for more checking or reinforcenagliterence to medicines, and so a
further need of human resources for home baseroargtoring. This is an important
learning and could be considered or further stiegrged for a successful model of care
into the future.

There is little evidence concerning how healthfggsionals can, through the
existing healthcare structure, individualize nudntl care for the elderly. A recently
published article [16] shows that hospitals campugh a home care unit, improve
patient health and reduce hospital costs, espga@aibng patients with high or medium
risk of malnutrition problems. Findings of this ducould be used to evaluate future
costs related to different interventions on theigmé$’ monitoring strategies. are
consistent with the results found in this studys limportant to provide close nutritional
care for older people, and it is also important faspitals to be respectful of the
nutritional needs of each patient [16], but esgicfar patients with high or medium
risk of nutritional problems and complex diagnoses.

In a large cohort of malnourished adult patient® rate of oral nutritional
supplementation (ONS) was low but, when used, ONSS wassociated with 38.8%
fewer 30-day hospital readmissions [17]. This asgmn was even stronger in the case
of oncology patients. Shorter duration of hospstalys was observed when the interval
between admission and the initiation of ONS wastehoThe authors in the Mullin
study also found that reduced lengths of stay aatimission rates could generate

financial benefits for health care systems thaorgrze hospital nutritional care, in
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addition to yielding significant medical benefits the patients. These results should be
potentially evaluated in a future study using patedata.

One of the important limitations of this studytist data were not available for
two different groups of patients: in one receivingditional hospital management and,
in another receiving home care with oral nutritiosapport. Therefore, neither the
comparison or an association between costs ofvibeperiods of time with different
patient management strategies could have beeredaout. However, we did have
access to information from the Elda University Htapn Elda, Alicante, Spain on all
patients in the cohort with neurodegenerative disgand acute neurological conditions
with important neurological sequelae. This gave auglata series with very low
uncertainty and high reliability, although the s&enpould be considered limited for a
restricted period of time. Another limitation inighanalysis was the no possibility of
commenting on whether people were provided withithomhal supplements, how much
they required and how much they consumed. Thisrmmition would be relevant to
describe the characteristics of the service deliveodel, such as the dose of oral
nutrition supplements that should be provided.

Future research might assess the economic efficieof a nutritional
intervention, comparing a group of patients recgj\ine intervention with another one
that does not. We found a study that evaluatedctis¢-effectiveness of a specialized
oral nutritional supplement in malnourished oldespitalized patients [18]. The study
compared a nutrient-dense supplement containindy gptein and p-hydroxy{3-
methylbutyrate to placebo. The findings suggest tha investigative ONS is a cost-
effective means of extending the lives of malndwet hospitalized patients,
reaffirming the results found in our research. B ather hand, in order to measure and

evaluate the specific costs of malnutrition and gbeential savings for the health care
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system when avoiding this health problem, thera meed for using the existing DRG
for malnutrition. This would help to recognise ths a specific diagnostic.
Post-discharge care coordination and in-home sEmaces require wide-ranging
health systems reforms that cannot be initiatdaeeiby hospitals or by regions alone
[2]. Rather, general reforms across countries aexled in order to tackle this public
health problem, especially since nutritional praomdeof individuals go beyond the

affected individual and also involve the patiemtsers and family members.

In summary, HHU's compared to traditional hosptale with no oral nutritional
supplementation, found statistically significants@sations between decrease in
procedures, hospital admissions and stays, andgemey care, as well as in mean total
healthcare costs for patients with neurologicakases that are firstly treated with
classical hospital care and then treated with mudditional supplements through home
care management the mo. Greater implementation diome-based nutritional
monitoring programme, with oral nutritional supplemation, in malnourished
neurological patients in the future is anticipatedprovide significant savings to the
health system compared with traditional hospitaécBut, this is something to evaluate

in future research.
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Figures’ legend

Figure 2. Percentage of direct healthcare costgalignt nutritional status for the pre-

home care period

Pratein-calarie malmutrition ar at rzk af mainotrition

Adeguate nuirtanal slatus

SourceElda Hospital data.

Figure 3. Percentage of direct healthcare costsbignt nutritional status for the post-

home care period

Pratein-calarie malneatritian ar at msk of mainutrition

Adieguate miritianal slatus

SourceElda Hospital data.

Figure 4. Mean total direct healthcare costs fa pine and post periods by patient

nutritional status

Pre HC protein-cakine malnuirgsan ar at nsk of malmairitian Pra HC adequate nuinitional status

Pt HC protain-galorie manutition or &1 risk of malautition Poal HC adaguate nuiritianal siaius

SourceElda Hospital data.
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Table 1a. Socio-demogr aphic descriptive variables

Sex Femae
63%

Livesindependently at home
Yes 59%




Table 1b. Health status descriptive variables of geents’ health status in the pre-home

care period (6 months)

ACVA  36%
Disease grouping
Neurodegenerative 64%

Acute illness/stress last 3 months
Yes 72%

Dementia or severe
depression 32%
Neuropsychological disorders
Moderate dementia 46%

No psychological problems 22%

Has skin sores or lesions
Yes 68%

Low risk of nutritional

problems
6%
Medium risk of nutritional
MUST 0%
problems
94%
High risk of nutritional
problems
<185 14%
[18.5-24.9] 61%
Patient BMI
>24.95 25%
From bed to chair 67%
Patient mobility Autonomy within the home 24%
Able to leave home 9%
<21 22%
Arm circumference (cm) >22  59%

[21-22] 19%

Calf circumference (cm) <31 74%




>31  26%

No 70%
Takes more than 3 medicines a day

Worse 25%
Same 7%
Comparative health status
Better 1%

Doesn't know 67%

Note: ACVA (acute cerebrovascular accident); MUST (Malition Universal Screening Tool); BMI (Body Mass

Index)



Table 1c. Diet/nutrition-related descriptive variables of patients’ health status in the pre-home care

period (6 months) (N=100)

>3 14%
[1-3] 20%

Recent weight loss (kg)
None  45%

Doesn't know 21%

Has eaten a lot less 12%
Loss of appetite Has eaten less 49%

Has eaten the same amount39%

1 18%
Number of meals per day 2 15%
3 67%

<3 glasses 22%
Liquid intake [3-5] 58%

> 5 glasses 20%

YestoOorl 29%
Consumption of dairy products, eggs,
Yesto2 41%
meat, fish
Yesto3 30%

Fruits or vegetables at least twice a

day Yes 63%

Needs help 65%
Means of eating Alone with difficulty  26%

Alone without difficulty 9%

Protein-calorie malnutrition 3%
Nutritional status (MNA assessment
At risk of malnutrition  75%
results)
Adequate nutritional status 22%




Table 2. Other descriptive numeric variables (N=100)

Standard
Variable Minimum Maximum  Mean
deviation
Age 52 97 83.12 9.58
Height in cm 137 179 160.05 8.72
Weight in kg — pre 34 92 56.94 12.81
Weight in kg — post 37 90 57.80 11.49
Total MNA score 4 23.5 14.20 3.50
Ankle-knee length 35 58 45.20 5.60

Note: MNA (Mini Nutritional Assessment)



Table 3. Direct health costs for the pre- (6 monthsand post-home care (6 months)

periods

Pre-home care

Post-home care

(N =100) (N =100)
Costs (€ 2018)
Median Median (Min- P differences
Mean (SD) Mean (SD)
(Min-Max) Max)
324.75 331.29 (188.49- 0.11
561.88 616.77
Medicines (227.58- 444.08)
(1,247.92) (1,206.87)
416.45)
Procedures 406.74 78.82 (78.82- 32.47 0(0-0) 0.00***
(764.43) 142.01) (147.70)
Nutritional 2047.72 0.00***
1,718.91
supplements (2047.72-
(534.76)
2047.72)
Hospital 3248.67 0(0-0) 0.00***
3,672.90 328.87
admission for (2241.01-
(3,821.10) (2,020.71)
specific diagnosis 3751.53)
Hospital stays 21153 0(0-0) 0.00***
3,282.95 186.15
(2115.3-
(3,774.45) (640.11)
2961.42)
Emergencies 290.07 0(0-0) 0.00***
384.83 87.02
(193.38-
(352.52) (141.16)
386.76)
Total direct 8,309.30 7014.33 2,970.18 2298.15 0.00***
healthcare costs (7,777.67) (6211.95- (2,000.15) (2174.41-2541




8081.89)

91)

Source: Elda Hospital data.
Note: ***Significant at 1%; ** Significant at 5%; Significant at 10%




Table 4. Direct healthcare costs for the pre- andgst-home care periods by patient nutritional statugAll costs expressed in € 2018)

Pre-home care (MUST test) Post-home care (MNA test) P
differenc
Low risk of malnutrition problems Adequate nutritional status Protein-calorie os
High or medium risk of malnutrition or at
(n=22) (n=22)
malnutrition (n = 78) risk of malnutrition
Costs (n=78)
Median Median
Median (Min- Median (Min- Mean
Mean (SD) Mean (SD) (Min-Max) Mean (SD) (Min-
Max) Max) (SD)
Max)
324.36 331.29 0.11
792.02 374.82 (111.42- 313.63 (111.42- 509.58
Medicines 496.97 (964.24) (183.40- 996.82 (1.807.31) (183.40-
(1,652.84) 687.61) 687.83) (963.81)
416.45) 432.30)
Procedures 78.82 0 (0-0) 0.00***
18.20
542,98 (993.19) | 82.87 (0-205.73) 368.32 (689.55) (78.82- 83.05 (251.20) 0 (0-0)
(99.50)
142.88)




Nutritional 2047.72 | 0.00***
2047.72
supplements 1,698.61 | (2047.72
1,790.87 (487.85) (2047.72-
(548.51) -
2047.72)
2047.72)
Hospital admission 3248.67 0 (0-0) 0.00***
3,324.85 2241.01 (0- 0(0-0) 299.43
for specific 3,771.08 (3,701.25) (2868.09- 433.25 (1,160.61)
(4,294.07) 3766.74) (983.95)
diagnosis 3751.53)
Hospital stays 21153 0 (0-0) 0.00***
2,711.43 2115.3 (0- 189.83
3,444.14 (3,942.05) (2115.3 173.07 (499.87) 0(0-0)
(3,121.59) 3837.01) (677.20)
2961.42)
Emergencies 193.38 0 (0-0) 0.00***
386.76 (193.38- 76.85
501.03 (428.93) 352.06 (323.50) (193.38- 123.06 (152.68) 0(0-0)
593.61) (137.06)
386.76)
Total direct 7014.33 2,79251 | 2262.01 | 0.00***
7,872.31 6740.30 (759.46- 2582.44 (2233.03-
healthcare costs 8,432.55 (7,742.32) (6128.28- 3,600.12 (2.384.85) (1,856.64 | (2146.91
(8,070.23) 9789.10) 4208.61)

8119.53)

)




2478.85)

Source: Elda Hospital data.

Note: ***Significant at 1%; ** Significant at 5%; Significant at 10%




Table 5. Total direct healthcare costs for the preand post-home care periods by

admission diagnosis (All costs expressed in € 2018)

Costs

Pre-home care

Post-home care

P

differences

Median Median
Mean (SD) (Min- Mean (SD) (Min-
Max) Max)
Bronchopneumonia 8167.92 2813.52 0.00***
10801.65 3931.99
25 (6269.23- (2467.34-
(8476.23) (2695.74)
10549.3) 4545.85)
ACVA 7222.40 2170.66 0.00***
8585.45 2273.45
25 (1818.13- (2022.81-
(8599.27) (1154.28)
9546.18) 2391.73)
Urinary tract 5229.64 2287.82 0.07*
5320.68 2791.32
infection 15 (759.06- (2102.93-
(5540.25) (1402.75)
7410.99) 2887.75)

Source: Elda Hospital data.

Note: ACVA (Acute Cerebrovascular Accident)
Note: ***Significant at 1%; ** Significant at 5%; Significant at 10%




