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Abstract

The objective of this study was to identify the health conditions considered potential risk fac-

tors for severe Covid-19 and analyze its association with the BMI of elderly people living in

Long-Term Care Facilities (LTCF). This is a descriptive and cross-sectional study, with a

quantitative approach, carried out in eight LTCF in the Metropolitan Region of Natal, Rio

Grande do Norte, with a population of 267 elderly people, between the months of February

and December 2018. The Elderly Health Handbook was used to collect data on sociodemo-

graphic, health and risk factors. The Pearson’s Chi-square test and odds ratio were used for

the analysis. A higher frequency of low weight was observed in elderly people with cognitive

impairment (24.6%), and overweight in those hypertensive (23.3%) and diabetics (12.9%).

BMI was associated with the age group of 80 years or over, hypertension and diabetes (p =

0.013; p < 0.001; p = 0.001). Hypertensive elderly people were more likely to have low

weight when compared to non-hypertensive individuals (RC = 3.6; 95% CI 1.5–8.6). The

institutionalized elderly individuals present health conditions that may contribute to the

occurrence of adverse outcomes in case of infection by Covid-19. The importance of protec-

tive measures for this population must be reinforced, in view of the devastating action of this

disease in these institutions.

Introduction

Seven types of human coronavirus are known, including SARS-CoV-1 which causes severe

acute respiratory syndrome, and the most recent that has been named SARS-CoV-2, the virus

that causes Covid-19 disease. This disease can cause infections with symptoms initially similar

to a cold or mild flu, but with the risk of worsening to the point of death [1, 2].

The United States Center for Disease Control and Prevention [3] highlights the fact of living

in Long-Term Care Facilities for the Elderly (LTCF), more severe chronic heart and lung
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diseases, chronic kidney disease on dialysis, liver disease, immunosuppressed condition and

severe obesity (Body Mass Index–BMI > 40 kg/m2) as high-risk factors for developing the

severe form of Covid-19.

Due to advanced age and because they are subjected to multi-morbidities, elderly people

are more vulnerable to evolving to a severe form of Covid-19, especially those who live in

LTCF, since the institutionalization itself leads to frailty, which, in turn, is associated with

functional, cognitive and psychological deficits and ultimate loss of autonomy and indepen-

dence in some elderly patients [4].

The consequences of Covid-19 in LTCF have been devastating. Countries such as the

United States, Spain and Italy have had a high mortality rate among institutionalized elderly

people. The proximity among residents leads to a higher risk of infection and, consequently,

adverse outcomes, with mortality associated with difficulty in preventing the spread of the

virus in the institutions [5].

Thus, it is necessary to adopt care measures to protect elderly people and prevent adverse

health events resulting from Covid-19. Among these precautions, one can mention the moni-

toring and maintenance of an adequate nutritional status, since malnutrition and overweight/

obesity lead to changes in the immune response, thus contributing to greater susceptibility to

the new coronavirus [6].

Motivated by this need, it was sought to know the health conditions of elderly people living

in LTCF with regard to their nutritional status and comorbidities, in order to identify the exis-

tence of factors that may constitute a risk for worse evolution in case of Covid-19 infection.

In view of the situation of vulnerability faced by elderly people and based on the assumption

that nutritional status is associated with risk factors among this population, this study aimed to

identify the health conditions considered potential risk factors for severe Covid-19 and analyze

its association with the BMI of institutionalized elderly citizens.

Materials and methods

Descriptive, cross-sectional study with a quantitative approach carried out in eight LTCF in

the metropolitan region of Natal, Rio Grande do Norte (RN), six in the municipality of Natal,

one in Parnamirim and one in Macaı́ba, which are surrounding towns.

The study had as participants all the elderly residents of the eight LTCF registered in the

city of Natal and in the Metropolitan region, RN, and who were present at the institution at

the time of data collection, totaling 267 people.

Data collection took place between February and December 2018 as part of the study enti-

tled “Monitoring the Health of the Elderly” at the Federal University of Rio Grande do Norte.

The intention of the study to seek information in LTCF emerged as a consequence of the

advent of the COVID-19 pandemic in December 2019 and considering that the group with the

greatest vulnerability is the elderly population. In these institutions, a relatively significant

number of elderly people live in groups. Accordingly, the study aimed to identify situations of

vulnerability based on information regarding health conditions and nutritional aspects during

the collection period, and potential risk factors for severe Covid-19, also present in the evalua-

tion of all the individuals included in the study.

In order to obtain data, information from the Elderly Health Handbook (EHH), version

2017, prepared by the Brazilian Ministry of Health, was used as a collection instrument, sup-

plemented with information from the records of the elderly citizens in the institutions where

they lived. EHH allows the identification of individual health needs and potential for risk and

degrees of frailty, in addition to making it possible to make a comprehensive health assessment

and identify the main vulnerabilities [7].
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The data collected includes the sociodemographic profile, such as gender (female and

male), age (classified into age groups: 60–79 and� 80), schooling (illiterate, 1–3, 4–7 and� 8

years of study), race (white and non-white) and marital status (single, widowed and divorced/

separated), nutritional status, according to the Body Mass Index (BMI) classification, current

life habits (tobacco and alcohol consumption), and health conditions that presented medical

diagnosis, among them are hypertension, diabetes, cognitive impairment, coronary disease,

asthma, and chronic obstructive pulmonary disease (COPD).

The outcome variable of this study was BMI, obtained by dividing weight in kilograms

(kg) by height in meters squared (m2) and classified according to EHH [7], low weight is

indicated by BMI < 22 kg/m2, normal weight by BMI� 22 kg/m2 and <27 kg/m2, and over-

weight by BMI� 27 kg/m2. The independent variables were the health conditions and

smoking which, according to the pertinent literature, are risk factors for severe Covid-19 in

the elderly person [8, 9].

Data were tabulated and organized in the Excel1 software, version 2010 (Microsoft Office),

and the statistical, descriptive and inferential analysis was performed in the Statistical Package

for the Social Sciences (SPSS), version 21.0. In order to assess the association between nutri-

tional status and risk factors presented by the elderly person, bivariate analyses were per-

formed with a significance level of 5% (p� 0.05), using Pearson’s chi-square test and odds

ratio (OR) with a 95% Confidence Interval (95% CI).

The study was approved by the Research Ethics Committee of the Onofre Lopes Hospital

(CEP/HUOL) under the opinion number 2.366.555 and CAAE: 78891717.7.0000.5292.

Results

Of the 267 elderly people evaluated, 32 (12.0%) presented some missing data. Of all the partici-

pants, only data regarding gender and age were available. For this reason, there were variations

in the total number of participants for the variables under analysis.

There was a higher frequency of women, aged 80 years or over, with an average age of

80.3 ± 9.1 years, single, with no education, and non-white race/color. As for life habits, there

was a greater distribution of non-smokers and non-consumers of alcohol. Regarding nutri-

tional status, according to BMI, elderly people with low weight predominated, with an average

value of 24.8 ± 15.2 kg/m2 (Table 1).

The most frequent risk conditions for severe COVID-19 were cognitive impairment (135,

57.5%), hypertension (130, 55.6%), diabetes (66, 27.5%), coronary disease (15, 6.3%), asthma

(7, 2.9%) and COPD (5, 2.1%). All the diseases evaluated were more prevalent in females when

compared to males.

When associating nutritional status with risk factors for severe Covid-19, there was a statis-

tically significant difference between the age group of 80 years or over and low weight

(p = 0.013), between hypertension and overweight (p< 0.001) and between absence of diabe-

tes and all the BMI categories (p = 0.001) (Table 2).

It was identified that elderly people aged 80 years or over with or without hypertension

were mostly low weight, while elderly people aged 60 to 79 years with hypertension were

mostly overweight, and those without hypertension had mostly adequate weight. A significant

association was found between the age group of 60 to 79 years without hypertension and ade-

quate BMI, and between this age group with hypertension and overweight (p< 0.001), as

shown in Table 3.

When assessing the association between hypertension and low weight, it was observed that

hypertensive elderly people aged 80 years or over had a greater tendency towards low weight

when compared to elderly people between 60 and 79 years old. It was found that, among
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hypertensive elderly people, the chance of being underweight was approximately 4 times

greater than that of elderly people who did not have hypertension (OR = 3.6; 95% CI 1.5–8.6).

There was statistical significance between the age group of 80 years or over and low weight

(Table 4).

In the association of hypertensive elderly people by age group with the presence of over-

weight, the same results were identified for the two age groups. Both obtained a frequency of

20.6% overweight, with no significant difference between the variables (Table 5).

Discussion

In the present study, the findings referring to sociodemographic characteristics corroborate

with the literature, which shows a higher frequency of elderly women, aged 80 years or over,

single, with or without schooling, and non-white people living in LTCF [10, 12].

The predominance of women is a reflection of the distribution of this gender in the world

population and their higher life expectancy. This, associated with the lack of a partner and

family support for care, make elderly people, especially women, more vulnerable to institution-

alization [4, 11].

The low level of education frequently observed in these people may be the result of the diffi-

culty of access and devaluation of formal education [11], while the predominance of the non-

white race may be related to the institution, as observed by Pinheiro et al. [11], who identified

an association between race with the type of institution, with a predominance of non-white

elderly citizens in non-white in non-profit LTCF and white people in for-profit institutions.

Table 1. Description of the characteristics of institutionalized elderly people in the municipality of Natal and

metropolitan region, Rio Grande do Norte, Brazil, 2020.

Sociodemographic characterization a n %

Sex Female 185 69.3

Male 82 30.7

Age group in years 60 to 79 122 45.7

� 80 145 54.3

Marital status Not married 124 49.2

Widowed 75 29.8

Divorced/separated 53 21.0

Schooling in years Illiterate 92 39.0

1 to 3 55 23.3

4 to 7 47 19.9

8 or more 42 17.8

Race Non-white 129 51.2

White 123 48.8

Smoker No 224 86.5

Yes 35 13.5

Alcohol consumption No 244 94.2

Yes 15 5.8

BMI Low weight 91 37.6

Eutrophy 86 35.5

Overweight 65 26.9

BMI, Body Mass Index.
a Variable total number of respondents due to the lack of information.

https://doi.org/10.1371/journal.pone.0245432.t001
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These characteristics can contribute to the presence of cognitive impairment in these peo-

ple, the most prevalent condition among the elderly people analyzed, resulting in impaired

quality of life and health conditions [10]. Furthermore, institutionalized elderly people have

worse health conditions due to the presence of multi-comorbidities, leading to the greatest

frailty [4, 12].

Regarding the age group, the predominance of elderly people aged 80 years or over found

in this study may be a consequence of the forms of dependence that come with aging, making

people more susceptible to chronic and weakening diseases, thus contributing to their institu-

tionalization [4]. For this reason, due to the decline in immune function and chronic low-

Table 2. Association between risk factors for severe Covid-19 and BMI of institutionalized elderly people in the

municipality of Natal and metropolitan region, Rio Grande do Norte, Brazil, 2020.

Risk factors for severe Covid-19 BMI P-value a

Low weight Eutrophy Overweight

n % n n % n

Age Group b 60 to 79 30 12.5 42 17.5 36 15.0 0.013

� 80 61 25.4 36 15.0 35 14.6

Cognitive disability Yes 59 24.6 44 18.3 37 15.4 0.243

No 32 13.3 34 14.2 34 14.2

Hypertension Yes 38 15.8 42 17.5 56 23.3 <0.001

No 53 22.1 36 15.0 15 6.3

Diabetes Yes 15 6.3 20 8.3 31 12.9 0.001

No 76 31.7 58 24.2 40 16.7

Smoking Yes 11 4.6 16 6.7 7 2.9 0.136

No 80 33.3 62 25.8 64 26.7

Coronary disease Yes 6 2.5 5 2.1 4 1.7 0.967

No 85 35.4 73 30.4 67 27.9

Asthma Yes 4 1.7 3 1.3 0 0.0 0.215

No 87 36.3 75 31.3 71 29.6

COPD Yes 1 0.4 1 0.4 3 1.3 0.321

No 90 37.5 77 32.1 68 28.3

BMI, Body Mass Index; COPD, Chronic Obstructive Pulmonary Disease.
a Pearson’s chi-square test.
b Variable total number of respondents due to the lack of information.

https://doi.org/10.1371/journal.pone.0245432.t002

Table 3. Association of age group and hypertension with the nutritional status of elderly people living at the LTCF of the municipality of Natal and metropolitan

region, Rio Grande do Norte, Brazil, 2020.

Associated risk factors for severe Covid-19 BMI Total P-value a

Low weight Eutrophy Overweight

n % n % n % n %

60 to 79 without hypertension 22 9.2 36 15.0 8 3.3 66 27.5 < 0.001

� 80 without hypertension 31 12.9 0 0.0 7 2.9 38 15.8

60 to 79 with hypertension 8 3.3 20 8.3 29 12.1 57 23.8

� 80 with hypertension 30 12.5 22 9.2 27 11.3 79 32.9

Total 91 37.9 78 32.5 71 29.6 240 100.0

BMI, Body Mass Index.
a Pearson’s chi-square test.

https://doi.org/10.1371/journal.pone.0245432.t003
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grade systemic inflammation [13], elderly people are in the group at risk for severe Covid-19 if

contaminated [14].

Among the main findings of this study, one can mention the association of the age group

with the nutritional status, with low weight predominating over the other categories, especially

among elderly people aged 80 years or over. This is consistent with the pertinent literature,

which highlights the predominance of elderly people at risk for nutritional status or malnutri-

tion in LTCF, a common condition in this public, especially among the oldest individuals, due

to the decline in nutritional status that takes place with advancing age [10, 15].

A study carried out in China [16] found a predominance of 52.7% of malnutrition and

27.5% of risk of malnutrition in elderly patients with Covid-19, with diabetes being one of the

factors associated with malnutrition. A similar result was found by Li et al. [17], with malnutri-

tion, hypertension and diabetes being more frequent in patients with the severe form of

Covid-19. Although a higher frequency of low weight was found in the elderly individuals eval-

uated in this study, this condition was more frequent in those who did not have hypertension

and diabetes when compared to those who presented these comorbidities.

Elderly people affected by Covid-19 may be more susceptible to malnutrition [16, 18]. This

may be due to the presence of gastrointestinal symptoms, presented by most infected elderly

people [8, 10], which directly interfere with food consumption and nutritional status, or by the

deleterious effects of the acute inflammatory response to SARS-CoV-2 [16]. A worrying factor

is that gastrointestinal symptoms are frequent in patients with rapid progression and worse

disease outcome [19].

Just like malnutrition, overweight causes damage to the immune system, increasing the fre-

quency and severity of infectious diseases, thus leading to a greater risk of hospitalization,

Table 4. Association of hypertension by age group with low weight in institutionalized elderly people in the municipality of Natal and metropolitan region, Rio

Grande do Norte, Brazil, 2020.

Presence of hypertension by age group Low weight Total P-value a OR (95% CI)

Absent Present

n % n % n %

60 to 79 years 48 35.3 8 5.9 56 41.2 0.003 3.6 (1.5–8.6)

� 80 years 50 36.8 30 22.1 80 58.8

Total 98 72.1 38 27.9 136 100.0

OR, Odds ratio; CI, 95% confidence interval.
a Pearson’s chi-square test.

https://doi.org/10.1371/journal.pone.0245432.t004

Table 5. Analysis of the association of hypertension by age group with overweight in institutionalized elderly people in the municipality of Natal and metropolitan

region, Rio Grande do Norte, Brazil, 2020.

Presence of hypertension by age group Overweight Total P-value a, CR (95% CI)

Absent Present

n % n % n %

60 to 79 years 28 20.6 28 20.6 56 41.2 0.080, 0.5 (0.3–1.0)

� 80 years 52 38.2 28 20.6 80 58.8

Total 80 58.8 56 41.2 136 100.0

OR, Odds ratio; CI, 95% confidence interval.
a Pearson’s chi-square test.

https://doi.org/10.1371/journal.pone.0245432.t005
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serious diseases and mortality [15, 20]. Despite this, only obesity is identified as a risk factor

for the severe form of Covid-19 [21].

The results of this study show a lower frequency of overweight among institutionalized

elderly residents; however, this is a condition that requires care since studies show obesity as

an important predictor of hospitalization and worsening of Covid-19 infection, with high BMI

values associated with greater chances of hospitalization [22] and need for invasive mechanical

ventilation [21].

Obesity also contributes to the emergence of chronic diseases such as diabetes and hyper-

tension [20], thus reinforcing the findings of the present study. Here, a higher frequency of

overweight in elderly people who presented such comorbidities was found. Such findings have

been associated with worst outcomes of Covid-19 due to the high prevalence of hypertension

and diabetes among elderly patients who died due to this disease [14, 23], which suggests that

such comorbidities are important risk factors for worsening and mortality due to Covid-19.

However, although overweight is associated with the presence of these comorbidities, when

the presence of hypertension was associated with the age group, it was found that hypertensive

elderly people were more likely to present low BMI when compared to non-hypertensive peo-

ple. Low weight was more frequent in hypertensive elderly people aged 80 years or over. This

finding differs from that observed in the pertinent literature, which does not point to hyper-

tension as a risk factor for low weight [24], but rather for diabetes [16].

In addition to advanced age being a risk factor and the mortality rate increasing according

to age [13], a study showed that hypertensive elderly people have worse outcomes for Covid-

19 [8], and patients with severe conditions with hyperglycemia had a higher risk of death [25].

This emphasizes the need for continuity of care and control of comorbidities, in order to pre-

vent the disease from evolving to a severe form if elderly people are infected.

The higher frequency of comorbidities can make the elderly more susceptible to worse

Covid-19 outcomes. Among these comorbidities, the most prevalent are hypertension, diabe-

tes, cardiovascular and respiratory diseases [26]. A similar result was observed in this study

where, among the comorbidities presented by the institutionalized elderly people, the most fre-

quent was cognitive impairment, followed by hypertension, diabetes, cardiovascular diseases

and respiratory diseases. McMichael et al. [27] evaluated the existing comorbidities in 101

elderly people institutionalized with Covid-19 and identified hypertension as the most fre-

quent, followed by heart disease, kidney disease, diabetes and obesity.

It was observed that the elderly people evaluated had many of the factors considered poten-

tial risk for adverse outcomes, which made them more vulnerable to severe Covid-19 in case of

infection, both because of their health conditions and because they lived in LTCF, which is one

of the environments conducive to the worst outcomes for the new coronavirus [27].

Thus, maintaining good nutritional status can contribute to reducing complications from

comorbidities and Covid-19. Infected, at-risk or recovered patients need adequate nutritional

support because viral infections are associated with nutritional deficiencies, and healthy eating

is important for all elderly people [28].

The main limitation of this study was the use of BMI only to assess nutritional status;

although studies on Covid-19 use this index, the measurement of other anthropometric indica-

tors and the assessment of biochemical and dietetic parameters, for example, could contribute

to a more accurate nutritional diagnosis. With this, this study can become a reference for fur-

ther research, where more robust nutritional assessments in institutionalized elderly people

who have been affected by Covid-19, observing how the disease interferes with the nutritional

status of these individuals.

Although data were collected in 2018, before the occurrence of the Covid-19 pandemic, a

maintenance of the epidemiological profile of institutionalized elderly people is still observed,
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which is similar to the epidemiological profile of the non-institutionalized elderly population,

with an increase in the presence of chronic diseases with age and, especially among females

[29]. Thus, the results brought in this study reflect the health conditions of these elderly people

and can assist in health actions aimed to minimize the risks and adverse outcomes of Covid-19

in this audience.

Conclusions

The results showed that institutionalized elderly people have chronic morbidities considered

to have potential risk for adverse outcomes due to SARS-CoV-2 infection. When associated

with the deficit in nutritional status, the advanced age and the presence of chronic conditions

may contribute to increasing the vulnerability of these individuals to severe Covid-19, espe-

cially the presence of hypertension, one of the main risk factors described in the pertinent liter-

ature, which leads to greater chances of causing underweight elderly individuals when

compared to those without hypertension.

The findings of this study underline the importance of protective measures against Covid-

19 in LTCF, in view of the devastating action of this disease in these institutions. It is essential

to define strategies for the care of this population, in order to improve health and nutritional

conditions.
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8. Sun H, Ning R, Tao Y, Yu C, Deng X, Zhao C, et al. Risk factors for mortality in 244 older adults with

COVID-19 in Wuhan, China: a retrospective study. J Am Geriatr Soc. 2020. https://doi.org/10.1111/jgs.

16533 PMID: 32383809

9. Wang L, He W, Yu X, Hu D, Bao M, Liu H, et al. Coronavirus disease 2019 in elderly patients: Character-

istics and prognostic factors based on 4-week follow-up. J Infect. 2020; 80:639–45. https://doi.org/10.

1016/j.jinf.2020.03.019 PMID: 32240670

10. de Andrade FLJP, de Lima JMR, do NM Fidelis K, Jerez-Roig J, De Lima KC. Incapacidade cognitiva e

fatores associados em idosos institucionalizados em Natal, RN, Brasil. Rev Bras Geriatr Gerontol.

2017; 20(2):186–96.

11. Pinheiro NCG, Holanda VCD, de Melo LA, de Medeiros AKB, de Lima KC. Desigualdade no perfil dos

idosos institucionalizados na cidade de Natal, Brasil. Cien Saude Colet. 2016; 21(11):3399–405.

https://doi.org/10.1590/1413-812320152111.19472015 PMID: 27828573

12. Reis KMC, Jesus CAC. Relationship of polypharmacy and polypathology with falls among institutional-

ized elderly. Texto Contexto Enferm. 2017; 26(2):e03040015. https://doi.org/10.1590/0104-

07072017003040015

13. Sinclair AJ, Abdelhafiz AH. Age, frailty and diabetes–triple jeopardy for vulnerability to COVID-19 infec-

tion. EClinicalMedicine. 2020; 22. https://doi.org/10.1016/j.eclinm.2020.100343 PMID: 32328575

14. Zhou F, Yu T, Du R, Fan G, Liu Y, Liu Z, et al. Clinical course and risk factors for mortality of adult inpa-

tients with COVID-19 in Wuhan, China: a retrospective cohort study. Lancet. 2020; 395:1054–62.

https://doi.org/10.1016/S0140-6736(20)30566-3 PMID: 32171076

15. Damo CC, Doring M, Alves ALS, Portella MR. Risco de desnutrição e os fatores associados em idosos

institucionalizados. Rev Bras Geriatr Gerontol. 2018; 21(6):735–42.

16. Li T, Zhang Y, Gong C, Wang J, Liu B, Shi L, et al. Prevalence of malnutrition and analysis of related fac-

tors in elderly patients with COVID-19 in Wuhan, China. Eur J Clin Nutr. 2020. https://doi.org/10.1038/

s41430-020-0642-3 PMID: 32322046

17. Li X, Wang L, Yan S, Yang F, Xiang L, Zhu J, et al. Clinical characteristics of 25 death cases with

COVID-19: a retrospective review of medical records in a single medical center, Wuhan, China. Int J

Infect Dis. 2020; 94:128–32. https://doi.org/10.1016/j.ijid.2020.03.053 PMID: 32251805

PLOS ONE Health conditions, Covid-19 and institutionalized elderly people

PLOS ONE | https://doi.org/10.1371/journal.pone.0245432 January 14, 2021 9 / 10

https://www.who.int/emergencies/diseases/novel-coronavirus-2019/situation-reports
https://doi.org/10.1016/j.molmed.2020.02.008
https://doi.org/10.1016/j.molmed.2020.02.008
http://www.ncbi.nlm.nih.gov/pubmed/32359479
https://www.cdc.gov/coronavirus/2019-ncov/need-extra-precautions/people-at-higher-risk.html
https://doi.org/10.1177/0025817220930552
http://www.ncbi.nlm.nih.gov/pubmed/32507030
https://doi.org/10.1017/S0007114520003311
https://doi.org/10.1017/S0007114520003311
http://www.ncbi.nlm.nih.gov/pubmed/32843118
https://doi.org/10.1111/jgs.16533
https://doi.org/10.1111/jgs.16533
http://www.ncbi.nlm.nih.gov/pubmed/32383809
https://doi.org/10.1016/j.jinf.2020.03.019
https://doi.org/10.1016/j.jinf.2020.03.019
http://www.ncbi.nlm.nih.gov/pubmed/32240670
https://doi.org/10.1590/1413-812320152111.19472015
http://www.ncbi.nlm.nih.gov/pubmed/27828573
https://doi.org/10.1590/0104-07072017003040015
https://doi.org/10.1590/0104-07072017003040015
https://doi.org/10.1016/j.eclinm.2020.100343
http://www.ncbi.nlm.nih.gov/pubmed/32328575
https://doi.org/10.1016/S0140-6736%2820%2930566-3
http://www.ncbi.nlm.nih.gov/pubmed/32171076
https://doi.org/10.1038/s41430-020-0642-3
https://doi.org/10.1038/s41430-020-0642-3
http://www.ncbi.nlm.nih.gov/pubmed/32322046
https://doi.org/10.1016/j.ijid.2020.03.053
http://www.ncbi.nlm.nih.gov/pubmed/32251805
https://doi.org/10.1371/journal.pone.0245432


18. Puig-Domingo M, Marazuela M, Giustina A. COVID-19 and endocrine diseases. A statement from the

European Society of Endocrinology. Endocrine. 2020; 68:2–5. https://doi.org/10.1007/s12020-020-

02294-5 PMID: 32279224

19. Caccialanza R, Laviano A, Lobascio F, Montagna E, Bruno R, Ludovisi S, et al. Early nutritional supple-

mentation in non-critically ill patients hospitalized for the 2019 novel coronavirus disease (COVID-19):

Rationale and feasibility of a shared pragmatic protocol. Nutrition. 2020; 74. https://doi.org/10.1016/j.

nut.2020.110835 PMID: 32280058

20. Muscogiuri G, Pugliese G, Barrea L, Savastano S, Colao A. Obesity: The “Achilles heel” for COVID-19?

Metabolism. 2020; 108. https://doi.org/10.1016/j.metabol.2020.154251 PMID: 32353356

21. Simonnet A, Chetboun M, Poissy J, Raverdy V, Noulette J, Duhamel A, et al. High prevalence of obesity

in severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2) requiring invasive mechanical venti-

lation. Obesity (Silver Spring). 2020. https://doi.org/10.1002/oby.22831 PMID: 32271993

22. Petrilli CM, Jones SA, Yang J, Rajagopalan H, O’Donnell L, Chernyak Y, et al. Factors associated with

hospitalization and critical illness among 4,103 patients with Covid-19 disease in New York City. BMJ.

2020; 369:m1966. https://doi.org/10.1136/bmj.m1966 PMID: 32444366

23. Wu C, Chen X, Cai Y, Xia J, Zhou X, Xu S, et al. Risk Factors Associated with Acute Respiratory Dis-

tress Syndrome and Death in Patients with Coronavirus Disease 2019 Pneumonia in Wuhan, China.

JAMA Intern Med. 2020. https://doi.org/10.1001/jamainternmed.2020.0994 PMID: 32167524

24. Damião R, Santos AS, Matijasevich A, Menezes PR. Fatores associados ao risco de desnutrição em

idosos do sudeste do Brasil. Rev Bras Epidemiol. 2017; 20(4):598–610. https://doi.org/10.1590/1980-

5497201700040004 PMID: 29267746

25. Li X, Xu S, Yu M, Wang K, Tao Y, Zhou Y, et al. Risk factors for severity and mortality in adult COVID-

19 inpatients in Wuhan. J Allergy Clin Immunol. 2020. https://doi.org/10.1016/j.jaci.2020.04.006 PMID:

32294485

26. Yang J, Zheng Y, Gou X, Pu K, Chen Z, Guo Q, et al. Prevalence of comorbidities and its effects in

patients infected with SARS-CoV-2: a systematic review and meta-analysis. Int J Infect Dis. 2020;

94:91–5. https://doi.org/10.1016/j.ijid.2020.03.017 PMID: 32173574

27. McMichael TM, Currie DW, Clark S, Pogosjans S, Kay M, Schwartz NG, et al. Epidemiology of Covid-

19 in a Long-Term Care Facility in King County, Washington. N Engl J Med. 2020; 382(21):2005–11.

https://doi.org/10.1056/NEJMoa2005412 PMID: 32220208

28. Barazzoni R, Bischoff SC, Krznaric Z, Pirlich M, Singer P. ESPEN expert statements and practical guid-

ance for nutritional management of individuals with SARS-CoV-2 infection. Clin Nutr. 2020; 39

(6):1631–38. https://doi.org/10.1016/j.clnu.2020.03.022 PMID: 32305181

29. Nunes BP, Souza ASS, Nogueira J, Andrade FB, Thumé E, Teixeira DSC, et al. Multimorbidity and pop-
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