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ORIGINAL ARTICLE

The nutritional status of the elderly patient infected with COVID-19: the
forgotten risk factor?

Jessica Abad�ıa Oteroa , Laisa Socorro Briongos Figueroa, Miriam Gabella Matt�ına, Iciar Usategui Mart�ınb,
Pablo Cubero Moraisa, Luis Cuellar Olmedoc, Luis Inglada Galianaa, Carlos Due~nas Guti�errezb,
Juana Carretero G�omezd, Luis Corral Gudinoa,e and Jos�e Pablo Miramontes Gonz�aleza,f,g

aInternal Medicine Department, Hospital Universitario R�ıo Hortega, Valladolid, Spain; bInternal Medicine Department, Cl�ınico Hospital
Universitario, Valladolid, Spain; cEndocrinology Department, Hospital Universitario R�ıo Hortega, Valladolid, Spain; dInternal Medicine
Department, Hospital Zafra, Badajoz, Spain; eMedicine School, Universidad de Valladolid, Valladolid, Spain; fIBSAL – Instituto de
Investigaciones Biom�edicas de Salamanca, Salamanca, Spain; gCampus ciencias de la salud - Universidad Pontificia de Salamanca,
Salamanca, Spain

ABSTRACT
Background: Since the first cases of COVID-19 were reported in Wuhan, the nutritional status of individu-
als infected with the virus has not been included in the risk profiles prepared. However, nutritional status,
along with other factors, is decisive in the evolution of patients with other infectious diseases. The nutri-
tional status of individuals is considered an indicator of health status. Furthermore, optimal nutritional sta-
tus transcends the individual, and poor diet in a population can be considered a group risk factor.
Evidence exists on the influence that diet has on the immune system and susceptibility to disease.
Objective: To evaluate the nutritional status of patients older than 65years who were admitted due to
COVID-19 and how this has influenced the evolution of patients.
Design: This prospective and observational study was performed in patients with COVID-19 infection con-
firmed by real-time polymerase chain reaction. Data were collected from the first 24h of admission. All
patients admitted during one month to the wards assigned to COVID-19 infection were included.
Results: A total of 83 patients were studied. The statistical study of mortality showed associations with
age (p¼ .005), living in a nursing home (p¼ .022), a high Charlson Comorbidity Index (p¼ .039), hyperten-
sion (p¼ .032), comorbidities of dementia (p¼ .019) and cerebral vascular disease (p¼ .041), and Barthel
Index (p¼ .010). The analysis of the influence of the nutritional state on mortality revealed a statistical
association between malnutrition and mortality in the pooled data analysis (p¼ .005) and analysis by
degrees of malnutrition (p¼ .27).
Conclusions: Malnutrition was a risk factor as powerful as others such as hypertension, age, and differ-
ent comorbidities. We must evaluate and treat the nutritional status of elderly patients with COVID-19
infection since it directly affects their evolution.
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Introduction

Since the first cases of COVID-19 were reported in Wuhan, in
China’s Hubei province, the virus has rapidly spread to other
countries, causing a global pandemic with high rates of infec-
tion and mortality1,2. From the beginning, physicians have
seen the different therapeutic strategies for these patients fol-
lowed in hospitals and communicated in scientific journals. In
parallel, we have assisted in preparing risk profiles for contract-
ing the virus, hospital and intensive care unit admission, and
death from COVID-19 infection. In all the published profiles,
age, hypertension, male sex, diabetes mellitus, obesity, and
previous cardiovascular diseases have been seen as constant
risk factors in different countries3–7. Notably, the nutritional sta-
tus of individuals infected with COVID-19 has not been
included in the risk profiles prepared. However, nutritional sta-
tus, along with other factors, is decisive in the evolution of
patients with other infectious diseases.

The nutritional status of individuals is obviously considered
an indicator of health status, in addition to being an element

of resistance against intercurrent diseases. Furthermore, opti-
mal nutritional status transcends the individual, and poor diet
in a population can be considered a group risk factor7. The
concept that nutritional status directly impacts the proper
functioning of the immune system is not new. Evidence exists
on the influence of diet on the immune system and suscepti-
bility to disease. Deficiencies in specific nutrients or combina-
tions of nutrients can affect the immune system through cell
activation, changed production of signaling molecules, and
gene expression8. In addition, the components of the diet are
significant determinants of the intestinal microbial composition
and, consequently, can shape the characteristics of immune
responses in the body9. Nutritional deficiencies in energy, pro-
tein, and specific micronutrients have been associated with
depressed immune function and increased susceptibility to
infection. Animal models and epidemiological studies have
indicated that deficiencies in specific nutrients, particularly sel-
enium and vitamin E, can lead to reproducible genetic muta-
tions and increased virulence of certain viruses, including the
coxsackievirus, poliovirus, and murine influenza10,11.

Table 1. Statistical result of comparing patients who have died and who have survived after COVID19 infection based on clinical vari-
ables, comorbidities, dependency.

Variable Total Alive Death p

Age, median (IQR), years 82 (75–88) 81 (75–86) 85 (81.5–92.5) .005
Gender (males) 35 (42.2%) 25 (42.4%) 10 (41.7%) .953
Days in hospital, median (IQR), days 11 (7–15) 11 (8–16) 11 (6–13) .181
Place of residence

Nursing home
39 (47.0%) 23 (39.0%) 16 (66.7%) .022

Disfagia 10 (12.0%) 4 (6.8%) 6 (25.0%) .030
Barthel, median (IQR) 65 (15–100) 80 (30–100) 35 (0–80) .010
Dependency .052
Total dependency (<20 points) 21 (25.3%) 11 (18.6%) 10 (41.7%)
Very dependent (20–39 points) 8 (9.6%) 6 (10.2%) 2 (8.3%)
Partially dependent (40–59 points) 5 (6.0%) 4 (6.8%) 1 (4.2%)
Minimally dependent (60–79 pts) 11 (13.3%) 8 (13.6%) 3 (12.5%)
Independently (80–100 points) 38 (45.8%) 30 (50.8%) 8 (33.3%)

Comorbidities
Charlson score, median (IQR), points 5 (4–6) 4 (4–6) 5 (5–6) .039
Diabetes mellitus 33 (39.8%) 23 (39.0%) 10 (41.7%) .821
Hypertension 63 (75.9%) 41 (69.5%) 22 (91.7%) .032
Dyslipidaemia 44 (53.0%) 32 (54.2%) 12 (50.0%) .726
Obesity 23 (27.7%) 17 (28.8%) 6 (25.0%) .725
Cardiopathy 22 (26.5%) 16 (27.1%) 6 (25.0%) .843
Atrial fibrillation 18 (21.7%) 12 (20.3%) 6 (25.0%) .640
Asthma/COPD 11 (13.3%) 8 (13.6%) 3 (12.5%) .897
SAOS 6 (7.2%) 5 (8.5%) 1 (4.2%) .492
Cerebrovascular disease 8 (9.6%) 3 (5.1%) 5 (20.8%) .041
Cancer 10 (12.0%) 9 (15.3%) 1 (4.2%) .268
Dementia 26 (31.3%) 14 (23.7%) 12 (50.0%) .019

Smoker
Current smoker 4 (4.8%) 4 (6.8%) 0 (0%) .369
Former smoker 16 (19.3%) 12 (20.3%) 4 (16.7%)
Never smoker 63 (75.9%) 43 (72.9%) 20 (83.3%)

Statistically significant results expressed in bold type.

Table 2. Nutrition measures, MNA test results.

Nutrition parameters Total Alive Death p

Weight, median (IQR), kilograms 70 (59–76) 70 (60–76) 65 (53.5–77.5) 0.319
Height, median (IQR), meters 1.60 (1.55–1.70) 1.60 (1.55–1.70) 1.60 (1.66–1.69) 0.441
Body mass index, median (IQR) 25.9 (22.5–28.6) 26 (23–28) 24 (21–30) 0.361
MNA, median (IQR) 10 (6–12) 11 (7–12) 7 (4.5–9.5) 0.005
MNA
Malnourished (0–7 points) 29 (34.9%) 15 (25.4%) 14 (58.3%) 0.027
At risk of malnutrition (8–11 points) 31 (37.3%) 26 (44.1%) 5 (20.8%)
Normal nutritional status (12–14 pt) 23 (27.7%) 18 (30.5%) 5 (20.8%)

Statistical results. MNA: mini nutritional assessment.
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Some of the molecular mechanisms of how micronutrients
optimize immune function have been described12. Most
micronutrients exhibit pleiotropic functions in support of
immune function. Regarding innate immunity, the relevant
vitamins and minerals work collectively to support the devel-
opment and maintenance of physical barriers; antimicrobial
protein production and activity; growth, differentiation, and
chemotaxis of innate cells; phagocytic and destructive activ-
ities of neutrophils and macrophages; and promotion and
recovery of inflammation13. This is why nutritional screening
of patients admitted to hospitals for different pathologies
must be performed. In the case of COVID-19 infection,
assessment with different methods such as the Geriatric
Nutritional Risk Index (GNRI) or bioelectrical impedance ana-
lysis (BIA) is useful to better serve these patients14,15.

Given this background, this prospective and observational
study evaluated the nutritional status of patients older than
65 years who were admitted due to COVID-19. In addition,
we aimed to evaluate how this state can influence the evolu-
tion of patients.

Materials and methods

Patients

This prospective and observational study was performed in
patients with COVID-19 infection confirmed by real-time poly-
merase chain reaction. Data was collected from the first 24h of
admission. All the data collected belongs to the usual clinical
practice of the R�ıo Hortega University Hospital, Valladolid, Spain.

During one month (April 2020), all patients admitted to the
wards assigned to attend to respiratory COVID-19 infection
were included. Individuals were excluded if it was not possible

to obtain data on the relevant study variables or if they had a
diagnosis of cancer or a terminal illness, were being followed
by the palliative care unit, or had been previously diagnosed
with malnutrition. A total of 83 patients were studied.

Demographical data, clinical and laboratory values, and
nutritional status

Demographic characteristics, such as patient age, sex, date of
birth, and place of residence, were extracted from the elec-
tronic medical record. Medical antecedents and pre-admis-
sion treatments were obtained from admission reports and
the electronic history of primary care. The blood test varia-
bles were extracted from the routine tests at admission to
the internal medicine units.

Anthropometric data (weight and height) were obtained
from the assessment performed by the nursing staff at admis-
sion. The assessment of nutritional status was made using the
Mini Nutritional Assessment—MNA scale electronic version
(https://www.mna-elderly.com/forms/mna_guide_spanish.pdf).
The interpretation of the results used the following classifica-
tion: a total score of �12 indicates that the person is well-nour-
ished, 8–11 indicates that the patient is at risk of malnutrition,
and �7 indicates that the patient is malnourished.

An online calculator was used to determine the Barthel
Index (https://www.rccc.eu/ppc/indicadores/Neuro/Barthel.html).
A Barthel Index score of 100 indicates independence at a func-
tional level, 99–91 mild dependency, 90–61 moderate depend-
ency, 21–60 severe dependency, and �20 total functional
dependency16. The Charlson Comorbidity Index was determined
using an electronic calculator on the website of the Andalusian
Society of Intensive Medicine and Coronary Units (http://www.
samiuc.es/indice-de-comorbilidad-de-charlson-cci/).

Figure 1. Kaplan–Meier survival analysis of 83 hospitalized patients with COVID-19 according their nutritional status. Malnutrition was a predictor or mortality
(p¼.012). Odds ratio included in figure.
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Statistical analysis

The sample size was defined as 83 malnourished patients
and 84 patients at risk of malnutrition or with normal nutri-
tion. To calculate this sample size, we established a 20%
death rate in our patients17 and an expected increase to
40% in the malnourished group. At the time of the study
design, no reported data existed on the COVID-19 death rate
in malnourished patients, so to establish the expected mor-
tality rate in this group, we assumed the death rate of the
first 20 malnourished patients analyzed as the true mortality.
A power of 80% and a significance of 5% were established.
Due to the partial end of the COVID-19 epidemic in our area,
the sample number was not accomplished. However, due to
the achievement of statistical significance, we decided to
provide preliminary descriptive statistics. The sample size
was equal to the number of patients whose nutritional
parameters were studied during the study period.

Due to the low sample size of our study, we used the
Shapiro–Wilk test as a preventive assessment to test whether
our population followed a normal distribution. Most variables
did not follow a normal distribution. The descriptive analysis
of the continuous variables is expressed as the median and
interquartile range (IQR). Categorical variables are presented
as the number of patients (%) with a 95% confidence interval
(CI). Categorical data were compared using the Chi-square
test or the Fisher exact test when needed. For crosstabs
larger than 2� 2, we used the linear-by-linear association
test to assess for trends. Continuous data were compared
using the Mann–Whitney rank sum test.

To assess the associations of the MNA with death, we per-
formed simple logistic regression analysis. We performed for-
ward Cox regression analysis with death during admission as
the dependent variable and the following nine variables
selected as likely related to death: age (�80 years vs.
<80 years), gender, Barthel Index, Charlson Comorbidity

Figure 2. Forest plot to compare mortality rate by level of nutrition adjusted by age, gender, dependency, place of living, and some comorbidities.
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Index, place of living (nursing home vs. home), dementia,
diabetes mellitus, blood hypertension, and MNA (malnour-
ished vs. at risk of malnutrition or normal nutritional status)
to adjusted MNA. A figure was built with the combined risk
ratio of MNA and each of the selected variables computed
with the Mantel–Haenszel method. To adjust MNA according
to gender, age, comorbidity (Charlson Comorbidity Index
score plus hypertension), dependency (Barthel Index),
dementia, living in a nursing home, and dysphagia, we per-
formed backward stepwise logistic regression. Odds ratios
(ORs) are presented with 95% CIs. All tests were two-sided
with statistical significance set at p<.05. All analyses were
performed with SPSS version 21.0 (IBM SPSS).

Results

The description of the population studied can be seen in the
second column of Table 1. The average age of the patients
studied was 82 years. Over half were women (57.8%), and
almost half lived in nursing homes (47%), with different
degrees of dependency. Of the patients, 39.8% were diabetic
and 75.9% were hypertensive. The history of medication
treatments is shown in Supplementary Table 1. The results of
the analytical measurements are shown in Supplementary
Table 2. The nutritional status results measured by the MNA
show that 34.9% of the patients were malnourished, 37.3%
were at risk of malnutrition, and 27.7% were without malnu-
trition, as shown in Table 2.

In the statistical study of mortality, patients who were
included in the category of “living” were classified at the time
of hospital discharge. We showed associations with age
(p¼.005), living in a nursing home (p¼.022), a high Charlson
Comorbidity Index (p¼.039), hypertension (p¼.032), comorbid-
ities of dementia (p¼.019) and cerebral vascular disease
(p¼.041), and Barthel Index (p¼.010; Table 1). The analysis of
the influence of the nutritional state on mortality revealed a
statistical association between malnutrition and mortality in the
pooled data analysis (p¼.005) and analysis by degree of malnu-
trition (p¼.27; Table 2; Figure 1). For the unadjusted MNA, mal-
nourished versus at risk or normal, p¼.006, OR ¼ 4.107
(1.509–11.174). For the adjusted MNA, malnourished versus at
risk or normal, p¼.044, OR ¼ 3.223 (1.031–10.072; Figure 2).

Discussion

From the beginning of the COVID-19 pandemic, risk profiles
for infection have been developed. Age, vascular risk factors,
and previous pulmonary pathologies have been postulated
as some of the main risk factors. Different treatments have
been proposed to care for infected patients. Strikingly, nei-
ther the risk profiles nor the proposed treatments have men-
tioned the nutritional status of the patient as a risk factor for
poor evolution. In the present study, we found a direct rela-
tionship between the nutritional status of COVID-19 patients,
measured by the MNA, and the risk of dying (p¼.005).

The characteristics of the population that we studied are
very similar to those in other published case series of COVID-
19 infection from different geographic areas4,5. Furthermore,

the risk factors for mortality were as shown in the most recent
literature, as were the associations we found between mortality
and age (p¼.005) and hypertension (p¼.005). In our cohort of
patients, the risk of death was associated with the Barthel
Index (p¼.010) and the Charlson Comorbidity Index score
(p¼.035), both reflecting that the patients with the greatest
pathology and degree of dependency had the highest risk of
mortality. These findings are consistent with the fact that the
patients with the highest mortality came from nursing homes
(p¼.022), where patients have the greatest need for help and
number of comorbidities. In addition, patients with greater
comorbidities and dependency have a higher risk of malnutri-
tion, a fact clearly observable in our sample. The main hypoth-
esis of our work was verified in the sample, with malnutrition
measured by the MNA associated with mortality, in both the
analysis of the pooled data (p¼.05) and the data stratified by
the degree of malnutrition (p¼.027).

These results are unsurprising. In advanced age is a high
rate of malnutrition, and states of nutritional deficiency harm
normal human functioning18, including immune function19. The
higher prevalence of malnutrition in elderly patients makes
them more vulnerable to infectious processes, as shown by dif-
ferent series of malnutrition prevalence in hospitalized patients,
in addition to how it influences their prognosis20. The results of
our sample can be compared with other case series of COVID-
19 infection, if we focus on age, comorbidities, vascular risk,
and degree of dependency. Articles have hypothesized about
the results of the risk that malnutrition confers21–24, but few
studies have measured the association. Li et al.25 reported simi-
lar results regarding the prevalence of malnutrition and the risk
of death. The study by Allard of a cohort of French patients
found an incidence of malnutrition similar to ours (38.9 vs.
34.9%), with a risk result for poor evolution and death26. Our
results agree with those of Recinella et al.16, who used a differ-
ent screening method, the GNRI, to find that the nutritional sta-
tus assessed was a significant predictor of survival in elderly
patients hospitalized for COVID-19. They found that this data,
associated with the PaO2/FiO2 ratio, was a good prognostic
model in these patients. Further congruent results have been
found in other cohorts of patients studied from a nutritional
viewpoint with the GNRI and MNA27. Regardless of the nutri-
tional screening method, these studies show, like ours, the
association between malnutrition and worse infection with
COVID-19.

One of the limitations of our study is the inability to analyze
the data based on body composition. We could not measure
the skeletal muscle mass, fat mass, and fat distribution—
important determinants of cardiometabolic risk and severe
COVID-19. The conditions of managing these patients during
the pandemic and isolation measures prevented obtaining
more data that would have enriched our research.

Conclusions

Different risk factors for COVID-19 infection have been inves-
tigated, leading to different risk profiles being raised for hos-
pital admission or death. In this study, malnutrition was a
risk factor as powerful as others such as hypertension, age,
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or different comorbidities. We must evaluate and treat the
nutritional status of elderly patients with COVID-19 infection
since it directly affects their evolution.
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