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Abstract

Background

Malnutrition is a recurring problem that has become more relevant in recent years. The aim
of this study is to assess the risk of malnutrition and nutritional status on admission and its
evolution until discharge in patients aged 65 and over admitted to medical and surgical hos-
pitalization units in hospitals of the Spanish National Health System.

Methods

Prospective observational study to be carried out in the medical-surgical hospitalization
units of 9 public hospitals between 01/09/2022 and 31/12/2024. Using consecutive sam-
pling, a total of 4077 patients will be included (453 in each hospital). Variables included are
related to the care process, functionality, cognition and comorbidity, risk profile, nutritional
status and dysphagia; as well as frailty, dietary quality and contextual variables. The inci-
dence of risk of malnutrition, undernutrition and dysphagia during the care process and at
discharge will be calculated. The association with risk factors will be studied with logistic
regression models and multivariate Cox regression models. In addition, an analysis of par-
ticipants’ satisfaction with food services will be carried out. The study was approved by the
Ethics and Research Committee on 30/09/2020, approved for funding on 02/12/2021 and
with registration number RBR-5jnbyhk in the Brazilian clinical trials database (ReBEC) for
observational studies.

Discussion

Some studies address nutritional status or dysphagia in older people in various care set-
tings. However, there is a lack of large sample studies including both processes of the
impact of hospitalization. The results of the project will provide information on the incidence
and prevalence of both pathologies in the study subjects, their associated factors and their
relationship with the average length of stay, mortality and early readmission. In addition,
early detection of a problem such as malnutrition related to the disease and/or dysphagia
during a hospital stay will favor the action of professionals to resolve both pathologies and
improve the health status of patients.

Introduction

Malnutrition is a recurring problem that has become more relevant in recent years and people
aged 65 years and older are common at all levels of health care. Moreover, malnutrition can be
aggravated by the presence of diseases and problems such as dysphagia [1]. In particular,
assessment and monitoring of nutritional status and dysphagia during hospitalization pro-
cesses are crucial to provide the highest quality care to avoid undesirable outcomes such as sus-
ceptibility to infection, morbidity, and mortality and increased premature readmissions, as
well as longer length of stay [2].

Malnutrition is the result of a deficit in the intake or assimilation of nutrients that alters
body composition, leading to a decrease in physical and mental capacities, which hinders
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recovery during an illness process [3]. In Europe, this problem affects approximately 30 mil-
lion people and costs approximately 170 billion euros per year [4]. Disease-related undernutri-
tion, on the other hand, is caused by inadequate nutrient and energy intake about nutritional
requirements in a situation where disability and disease are at the core of the problem. This
type of malnutrition is due to the bodily changes and loss of functionality that occur when
there is an acute or chronic illness [5]. Furthermore, different studies show that the nutritional
status of patients worsens during hospitalization [1], increasing morbidity and mortality, hos-
pital stay, and costs for the healthcare system [6,7].

People aged 65 years and older are particularly susceptible to undernutrition and disease-
related undernutrition. This is due to physiological changes during ageing, the presence of
associated diseases, and the specific nutritional needs of this population (decreased activity,
alterations associated with swallowing disorders or frailty, among others) [8,9]. In this regard,
international studies estimate that between 35-65% of older people in hospital settings are
undernourished [10,11].

In Spain, the prevalence of undernutrition in people over 65 years of age is around 10%,
with a risk prevalence of 23.3% [12]. In the hospital setting, the PREDYCES (Prevalence and
costs of malnutrition in hospitalized patients) study established a prevalence of disease-related
undernutrition of 23.7% in the general population, increasing to 37% in patients over 70 years
of age [5]. Recent studies establish a prevalence of disease-related malnutrition on admission
to inpatient units of 26.9% and, in addition, 18% of patients develop malnutrition during hos-
pital stay [13]. Some authors point to an under-diagnosis of this problem, possibly related to
the lack of standards in the detection and screening of malnutrition risk [13]. For these rea-
sons, it is estimated that at least one in three patients over 65 years of age admitted to the hos-
pital is malnourished, with an additional cost of between 1,400-1,800 for each hospital
admission of a patient at risk of disease-related malnutrition [5,14].

On the other hand, oropharyngeal dysphagia is defined as the difficulty or inability to swal-
low solid, semi-solid, or liquid food from the oral cavity to the stomach [3]. Dysphagia is a
symptom that accompanies other diseases and can affect up to 30-40% of the population over
65 years of age and up to 44% of elderly people admitted to hospital. It is estimated that, in
Europe, 80% of patients are neither diagnosed nor receive any treatment for this pathology [15].
Furthermore, dysphagia is associated with a higher prevalence of malnutrition, along with other
conditions such as frailty [16], neurological diseases, or neoplasms [17]. Some studies establish
a joint prevalence of undernutrition and dysphagia ranging from 3-29% [18]. However, no
international studies addressing both problems together in the hospital setting were retrieved.

Some factors that may explain the high rates of disease-related malnutrition and dysphagia
are the lack of means and the scarcity of information on nutrition by professionals [13], as well
as the quality of the food offered in hospitals [19]. The level of acceptance of hospital food has
an important relationship with the user’s overall satisfaction and quality of life during admis-
sion [20]. Thus, the assessment of the quality of menus during hospital admission and patient
satisfaction is considered an appropriate method of nutritional assessment in patients at risk of
malnutrition and dysphagia [21].

Disease-related malnutrition and dysphagia are associated with increased hospital morbid-
ity and mortality, length of stay, readmission rates, and associated costs [22]. Nutritional
screening, early detection, and monitoring of nutritional status and dysphagia should be a fun-
damental part of the care plan for patients, especially in patients aged 65 years and older in
inpatient units [6,7]. However, research currently places insufficient emphasis on the coexis-
tence of malnutrition and dysphagia at the hospital level. Indeed, in Spain, some studies
address the nutritional status of people aged 65 years and older in various care settings, using
different definitions and screening tools [1,4,16]. Despite this fact, there is a lack of national
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studies on the joint prevalence of malnutrition and dysphagia conducted on a large sample of
patients and including an assessment of the risk factors associated with both processes, as well
as their evolution and consequences during hospitalization.

Therefore, this project will study the evolution of nutritional status and dysphagia in
patients aged 65 and over during the care process in medical and surgical hospitalization units
in Spanish hospitals. In addition, sociodemographic, clinical, functional status, frailty, and
healthcare context-related characteristics that may be associated with the presence of malnutri-
tion and dysphagia will be identified. Finally, patient satisfaction with food services in the par-
ticipating centers will be studied.

Materials and methods
Research hypothesis

The nutritional status of patients aged 65 years and over admitted to the medical and surgical
inpatient units of the participating hospitals evolves unfavourably from admission to discharge
and may increase the length of stay, hospital mortality, and early readmission.

Aims

The main objective of this project is to assess the risk of malnutrition and nutritional status on
admission and its evolution until discharge, in patients aged 65 and over admitted to medical
and surgical units in hospitals of the Spanish National Health System. In addition, the aim is to
respond to the following specific objectives:

1. To identify the incidence and prevalence of risk of malnutrition and the presence of malnu-
trition and associated factors on patient admission and discharge.

2. To describe the evolution of nutritional status during patient hospitalization.

3. To analyze the average length of stay, hospital mortality, and early readmission as a function
of nutritional status at admission and the presence of dysphagia in the study cohort.

4. To determine the incidence and prevalence of dysphagia and associated factors on admis-
sion and discharge.

5. To determine satisfaction with the quality of patient nutrition at discharge, the type of hos-
pital food service, and the characteristics of the hospital nutrition unit.

Design

An observational, prospective, and multicentre study will be carried out with the participation
of 9 public hospitals of the Spanish National Health System, located in 7 Autonomous Com-
munities (Andalusia, Aragon, Catalonia, Valencia, Canary Islands, Murcia, and Navarre). The
study will be carried out between 01/09/2022 and 31/12/2024.

Sample/Participants

The study population consists of the users of the medical and surgical inpatient units of the
participating hospitals. Participants will be selected through consecutive case sampling.

The study will include patients aged 65 years or older who are admitted to the inpatient
units, with an expected stay of at least 48h and who sign the informed consent form (or their
legal guardian). Patients admitted with enteral nutrition or parenteral nutrition, terminally ill
patients, patients with a primary diagnosis of cancer, patients admitted to critical care units,
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and with a diagnosis of COVID-19 illness at admission or during the stay will be excluded.
Withdrawal criteria during follow-up will include: i) patients transferred to another hospital or
unit not participating in the study; ii) any patient meeting any exclusion criteria at any time.

To calculate the sample size, the Freeman criterion for multivariate logistic regression anal-
ysis in epidemiological studies was considered first [23]. Taking into account that a maximum
of 20 independent variables (k) will be included in the model at the same time and that it is
intended to carry out both a global analysis and an analysis by a hospital, an initial sample size
of n = 10*(k+1) = 10%*(20+1) = 210 patients per hospital is estimated and, estimating possible
losses of 15%, a total of 242 patients per hospital will be necessary. Secondly, given that we
intend to study the prevalence of malnutrition and/or dysphagia in each of the participating
hospitals and that in the literature the prevalence of malnutrition and/or dysphagia presents
great variability, it seems appropriate to consider a prevalence of 50% (will guarantee the nec-
essary sample size) which, for the confidence of 95%, a precision of 5% and a percentage of
losses of 15%, will require a sample size per hospital of 453 patients (GRANMO-IMIM sample
size calculator). Therefore, the total sample will be 4077 participants, and a recruitment and
follow-up period of 18 months is estimated to be necessary.

Variables and instruments

The study variables are organized into eight groups: i) Nutritional status; ii) Dysphagia; iii)
Food quality and environment; iv) Socio-demographic variables; v) Clinical, functional, cogni-
tive, and frailty variables; vi) Variables related to the risk profile; vii) Context variables; viii)
Variables related to the care process.

Specifically, nutritional status and dysphagia are considered the main variables of the study.
Likewise, the variables related to nutritional status are organized into:

i. Risk of malnutrition on admission: Malnutrition Universal Screening Tool (MUST) will be
used to determine the risk of malnutrition. This questionnaire will measure current weight
(kg), estimated weight three months ago (kg), height (cm), and Body Mass Index (BMI) (kg/
m?2). If height and weight cannot be measured or obtained, they will be estimated mid-
upper arm circumference (MUAC) and calf circumference (CC) are set for weight and fore-
arm length for height by the nutrition staff of each hospital. All patients included in the
study will be assessed on admission, every 7 days, and at discharge.

ii. Diagnosis of malnutrition and degree of severity at admission: Global Leadership Initiative
on Malnutrition (GLIM) criteria will be used for the population identified as high risk
according to MUST. In addition, the following biochemical parameters will be collected:
albumin, prealbumin CRP, CRP/prealbumin ratio, transferrin, total cholesterol, and the
total number of lymphocytes. They will be collected on admission, every 7 days, and dis-
charge provided that the minimum time for their re-determination has elapsed.

iii. Type of nutritional care established (according to risk and diagnosis of malnutrition):
Includes aspects such as referral to the nutrition and dietetics unit, dietary adaptation
according to alteration, nutritional supplementation, type of nutrition, or nutritional edu-
cation. It will be recorded within 48 hours of admission, every 7 days and at discharge, and
in case of any modification in the selected intervention, the starting date should be noted.

iv. Daily intake: a semi-quantitative questionnaire will be used to record the amount of intake
made during the days of admission.

The variables related to dysphagia include the determination of suspected dysphagia with
the EAT-10 questionnaire. In the case of suspicion, a clinical examination will be carried out
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to diagnose dysphagia and classification with the MECV-V questionnaire [24]. Likewise, the
type of care received will be recorded according to the presence and type of dysphagia. Both
instruments will be used at admission and discharge of all patients included in the study.
Patients with a prolonged stay will be re-evaluated every 7 days.

In addition, the study includes a wide variety of variables related to the care process, func-
tional status, cognitive status and comorbidities, frailty, dietary quality, and context variables.
Likewise, multiple instruments will be used depending on the type of variable and other com-
plementary instruments will be used to collect the most relevant socio-demographic and clini-
cal data.

Data collection

In each participating hospital, there will be a site manager and a research team consisting of
nurses, nutritionists, doctors, speech therapists, endocrinologists, and technical staff. The prin-
cipal investigator of the project (MIOC) will coordinate the centre managers. Each figure will
be assigned specific roles related to data security and ethical issues. In particular, the site man-
agers will be responsible for the coordination and supervision of the recruitment process and
data collection in their respective hospitals. Data collection will be adapted to the specificities
and material and human resources of each of the centres collaborating on the project. Fig 1
shows a flow chart of how the process of recruiting participants will be carried out, as agreed
by all the participating centres.

In each centre, a researcher will undertake the daily recruitment of participants by review-
ing the hospital admission register and electronic medical records to verify compliance with
the selection criteria. If the patient meets the selection criteria, this investigator will locate the
patient’s admission unit, inform the patient personally and in detail about the study (delivery
of the study information sheet) and invite the patient to participate, obtaining written
informed consent. He/she will then inform the data collection coordinator and the centre
manager.

The data collection process will be grouped into three phases (Fig 2).

Phase 1: Baseline situation. At the beginning of data collection, the facility manager will
be responsible for recording the characteristics of the hospital nutrition unit and the hospital
food service.

In the first 24-48 hours of admission, the nursing and nutrition staff will start collecting
data related to functional variables (Barthel Index), clinical variables (diagnosis; renal or liver
disease), cognitive variables (Pfeiffer questionnaire), frailty (polymedication; Frail question-
naire; Charlson index), risk profile (Braden scale; active infection), socio-demographic (Gijon
scale), hospitalization and context (hospital; hospitalization unit), anthropometric parameters
(height; weight; BMI), dysphagia-related variables (EAT-10; MECV-V) and malnutrition (bio-
chemical profile; MUST; GLIM criteria).

Specifically, if the patient obtains a result > 2 in the MUST questionnaire, the GLIM criteria
will be applied by the nutritionists/endocrinologists to stratify the severity of malnutrition and
the type of nutritional care will be adapted. On the other hand, if the patient obtains a
result > 3 in the EAT-10 questionnaire, an enter consultation with a speech therapist and
endocrinologist or nutritionist will be requested for an in-depth assessment of the dysphagia
with the MECV-V questionnaire and to adapt the nutritional care. In addition, the team of
nutritionists at each centre will provide and explain to the patient or their companion the daily
intake record booklet, which the patient or guardian must fill in during their hospital stay and
which will be supervised in the morning shift by the nurse or nutritionists participating in the
study. Similarly, within the first 24 hours of admission, the person responsible for the study in
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Figure 1.
Enrollment of hospital, inpatient
unit and researcher
[1] SELECTION CRITERIA

l Inclusion:

Patients aged 65 years and older admitted
Assessment of selection to inpatient units selected in each hospital
criteria [1] Hospital stay greater than 48 hours.
Informed consent signature
Exclusion, patients:
with enteral or parenteral nutrition on
. admission
NO Register in a terminal situation or with a main
criteria diagnosis of cancer
admitted to intensive care units
YES entering or developing the disease with
: COVID-19 diagnosis
[ Inform the participant ]
l NO
Accept?
YES

Deliver information sheet and
informed consent

Register

Fig 1. Flowchart of the recruitment of participants.

https://doi.org/10.1371/journal.pone.0288348.9001
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C Recruited Participant )

r l Frail, Barthel, Pfeiffer and Gijon
questionnaires
l 24 hours data collection |—-> Variables related to the risk profile
Hospital Food Service
Hospital Nutrition Unit
v Semi-quantitative intake quastionnaire
3 Request a biochemicalprofile
= from the nutritionist [1] \
% MUST Scale and EAT-10
® Comorbidity - Charlson Index
% v Anthropomaetric and biochemical profile
g | 48 hours data collection l——0 Semi-quantitative intake questionnaire
o Sociodemographic variables
@ Clinical variables
5 Type of established nutrtional care
R Context variables
v 4
Most sutable diet ]—b[ Follow-up }—
MECV-V
GLIM criteria
Interconsultations
" Education
Dysphagia? Follow-up
v MUST Scale and EAT-10
5 ¢ ) MECV-V and GLIM criteria
Data collection during follow-up Bomic Wiy Chiadioon Bles
(every 7 days) Frail, Barthel, Pfeiffer questiomnaires

Variables related to the risk profile
Anthropometric and Biochemical profile
Semi-quantitative intake quastionnaire
A4 Type of establishad nutritional care

Data collectionat discharge | Food satisfaction
Variables related to the care process

Phase 3: Discharge Phase 2: Follow-up

Fig 2. Flowchart of the data collection.
https://doi.org/10.1371/journal.pone.0288348.g002

each hospital will contact the medical team to add the biochemical profiles (albumin, pre-albu-
min CRP, CRP/prealbumin ratio, transferrin, total cholesterol, and the total number of
lymphocytes).

Phase 2: Follow-up. Participants will be monitored every 7 days until they are discharged
from the hospital. In this way, the researchers in charge will make a forecast of follow-up dates.
In addition to the variables indicated, the nutritional care established will be adapted according
to the evolution of the nutritional status and degree of dysphagia of the patient during their
hospital stay, as part of the usual practice in each centre. On each occasion, a record will be
kept of the person collecting the data.

Phase 3: Situation on discharge. In addition to the variables indicated, on the day of dis-
charge from the hospital, the daily intake record book will be collected and the food satisfac-
tion survey will be provided. The variables related to the care process (days of stay, hospital
mortality, and whether it was early readmission) will also be recorded.
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Finally, the patient will be given the continuity of care report at discharge, drawn up by the
responsible physician together with the nursing recommendations and information sheets on
care related to malnutrition or dysphagia, as appropriate.

Data collection will be carried out electronically through Research Electronic Data Capture
(REDCap) (www.prooject-redcap.org) [25,26]. This is a web application that allows the crea-
tion of electronic data notebooks for research projects and their online and offline collection
from computers and other mobile devices. It also includes a scheduling and alarm system to
manage data collection during monitoring. In this regard, it should be noted that the research-
ers who take on the data collection will receive training on the operation of REDCap and that
a pilot of the process of recruiting participants and data collection will be carried out for one
month.

Data analysis

A descriptive analysis of all the study variables will be carried out, using the appropriate mea-
sures according to the type of variable and their corresponding 95% Cls. Firstly, depending on
the groups to be compared and compliance with the application requirements, a bivariate anal-
ysis will be performed, including the chi-squared or Fisher’s exact test (qualitative variables)
and Student’s t-test, ANOVA, Mann-Whitney U-test, or Kruskal-Wallis (quantitative vari-
ables), depending on the application conditions.

For the analysis of the evolution of the risk of malnutrition, McNemar’s test or Cochran’s Q
test will be used for qualitative variables and paired t-test or Friedman’s rank test for quantita-
tive variables. The incidence of risk of malnutrition and undernutrition will be calculated, as
for dysphagia, during the care process and at patient discharge, estimating their corresponding
Odds Ratios and 95% CI using logistic regression models.

To assess the possible risk factors for both malnutrition and dysphagia and the socio-demo-
graphic and clinical characteristics of the patients, multivariate logistic regression models will
be constructed. As independent variables will include: type of nutritional care established
according to the risk of malnutrition; daily intake; suspected and diagnosed dysphagia and
days of stay. As control variables will include: those related to the risk profile; sociodemo-
graphic (sex, age); clinical, functional, cognitive and frailty variables. In the case of mortality
and time to readmission, multivariate Cox regression models will be fitted. Independent vari-
ables will be included: level of risk of malnutrition at admission; diagnosis of malnutrition at
admission; change in risk of malnutrition at admission, at 7 days and at discharge; change in
nutritional status at admission, at 7 days and at discharge. Control variables will include: type
of nutritional care established (according to risk of malnutrition); daily intake; contextual;
related to risk profile; sociodemographic; clinical, functional, cognitive and frailty variables;
suspected and diagnosed dysphagia. In all multivariate models, possible interaction effects and
possible collinearity will be analyzed.

Additionally, multilevel models (generalized linear mixed models) with multivariate logistic
link function will be implemented to account for possible correlation between patients admit-
ted to the same medical or surgical units (first level) or hospital (second level).

In case of losses to follow-up, multiple imputation techniques will be used for missing data.
In all cases, bilateral contrast will be used and will be considered significant when p<0.05. The
analysis will be performed using SPSS v28.

Limitations, validity, and reliability

The multicentre nature of the study may affect the validity and reliability of the information
collected in the development of the study, although it is necessary to collaborate with different
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centres to achieve a large sample size and a geographical distribution of centres that can pro-
vide an overview of the situation of this important problem in our context.

The strategies developed to control possible selection and information biases derived from
the multicentre nature of the study were described in the text and are related to the develop-
ment of a procedure for patient recruitment and data collection that has been agreed upon by
all the participating centres, taking into account their idiosyncrasies. In addition, this proce-
dure will be piloted for one month, before the start of data collection.

Another strategy consists of the use of REDCap, as it will allow data collection to be carried
out directly on electronic devices and transferred to a single database, avoiding possible errors
derived from the transcription of data and the unification of different databases. However, it will
be necessary to develop an agreed data notebook, train researchers in the use of the platform,
and, as mentioned above, carry out a pilot test. In addition, REDCap includes an alert system that
will facilitate the organization of patient follow-up every 7 days, reducing the risk of data loss.

Another aspect that may affect the validity and reliability of the information is related to a
large number of variables and measurement instruments used in the study and the variability
of the data collected in the electronic medical records of each centre as they use different pro-
grams. To minimize the possible consequences, those responsible for each centre and the prin-
cipal investigator agreed in previous meetings on the variables to be included in the study and
selected the measurement instruments based on their psychometric properties, diagnostic
capacity, and international recommendations on screening for malnutrition and dysphagia.

Discussion

Malnutrition, in people aged 65 years and older, is a common problem at all levels of health
care, from primary to specialized care and in geriatric care centres. Dysphagia is one of the
main disorders associated with malnutrition. Monitoring nutritional status and dysphagia
during hospitalization is crucial to provide the highest quality care in the context of specialized
care, with repercussions on the continuity of care in the primary care setting, at home, or in
social and health care institutions.

Assessing the impact of hospitalization and establishing an individualized nutritional care
plan will make it possible to recover or maintain the nutritional status appropriate to the needs
of each patient. This will require the coordination of a group of professionals from different
healthcare areas with a care and management profile to perform a quality action adapted to
the needs of each person during hospitalization. The assessment by a multidisciplinary team is
necessary for the diagnosis, supervision, and treatment of patients with malnutrition and sus-
pected or diagnosed dysphagia. The significance of the multidisciplinary team does not remain
in individual specificity but more important factors. The main objective of these teams is to
offer the highest quality given their characteristics and a joint work focused on the patient,
quality standards, the best diagnostic expectations, and therapeutic possibilities supported by
scientific evidence, thus achieving a correct use of healthcare incomes, greater efficiency, lower
risk for the patient, improved continuity of care and greater user satisfaction [27]. For this rea-
son, the development of this project will show the relevance of multidisciplinary teams in this
care and the use of organized and systematized work circuits.

Unlike previous studies [5,11,14] the NUTRIFAG Project introduces the concept of satisfac-
tion during the hospital process. By assessing the quality of food and adapting dietary needs
during admission. In addition, a common circuit adapted to the different participating hospitals
in Spain is established in terms of individualized nutritional care according to the associated
pathology, malnutrition, dysphagia, or both. It shows an example of updated and relevant work-
ing circuits for improvements in the care provided to patients during hospitalization.
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This project will help to understand the different contexts of action, at the hospital level,
and identify the variables that influence the development of malnutrition and dysphagia.

To propose the creation of future research that evaluated the effectiveness of screening and
management of malnutrition and dysphagia and lead to the development of detection and
intervention protocols for the management of both problems in the hospital setting. In this
way, a new approach will be implemented in the planning of quality care for the patient/family,
thus reducing the substitution of performance in clinical practice.

Conclusions

This article presents the research protocol of the NUTRIFAG Project to make dysphagia and
malnutrition visible as current problems in Spanish hospitals. The results of the project will
provide relevant information on the incidence and prevalence of both pathologies, their associ-
ated factors, and their relationship with the average length of stay, hospital mortality, and early
readmission.

In addition, the results of this project will provide information on the evolution of nutri-
tional status and dysphagia during hospitalization, based on screening and follow-up during
the hospital stay of people aged 65 or over, which can be included in protocols and clinical
practice guidelines. Facilitating the inclusion of the assessment of food satisfaction during hos-
pital admission as a novelty in the evaluation of patient quality during an acute process. These
results will serve as the basis for the development of future research that evaluates nutritional
crises related to malnutrition and dysphagia, adapted to the clinical situation of the patients.
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