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ABSTRACT

Objective: We aimed to evaluate the effects of nutritional factors, dependence in daily life
activities, and polypharmacy on the length of hospitalization, clinical prognosis and mor-
tality among hospitalized older COVID-19 patients.

Materials and Methods: The charts of hospitalized COVID-19 patients older than 60 years
old were reviewed retrospectively. We obtained findings on admission, comorbidities and
the number of drugs used. The Mini Nutritional Assessment (MNA), the Barthel Index for

Activities of Daily Living (BADL) and the Lawton Instrumental Activities of Daily Living .
Corresponding Author:

(IADL) Scale were used to analyze the findings.

Results: Out of the 73 patients, 39 were female and the mean age was 69.65 + 7.39 years.
Fourteen (19.2%) patients were transferred to the intensive care unit, and nine (12.3%) of
them died. After adjustment for age, the number of respiration at the first admission was
significantly higher (p=0.001), and BADL, IADL scores and oxygen saturations were signif-
icantly lower (p=0.00, p=0.001) in the patients transferred to the intensive care unit com-
pared to the patients discharged. There was no association between the length of hospi-
talization and age, the number of drugs, BADL and IADL scores, but there was a significant
negative correlation between the length of hospitalization (r: -0.310), MNA score (r: -0.275)
and daily protein intake (p=0.008). No association between polypharmacy and clinical pro-
gression of COVID-19 was detected (p=0.109).

Conclusion: Decrease in MNA scores and daily protein intake in older COVID-19 patients
were associated with prolonged hospitalization. Functional dependence was associated
with the need for intensive care and mortality.
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COVID-19 in Older Adults

INTRODUCTION

he SARS-CoV-2 infection has influenced the
l whole world and every day, both the number
of cases and deaths related to the COVID-19
pandemic continue to rise. Eighty-one percent of
COVID-19 cases are mild, 14% are serious and 5%
are critical (1). Although the overall mortality rate
was 2.3%, mortality increased exponentially as the
age; it is 8.0% for patients between 70-79 years old
and 14.8% for =80 years old (2). Indeed, in almost all
studies on COVID-19, “age” appears to be the most
critical risk factor for hospitalization, mortality and
intensive care needs (3,4).

Some possible hypotheses about the course of
COVID-19 disease among older people were sug-
gested. The first one is based on the changes in
the immune system by age. By advancing age, the
protective barrier function of the immune system
and the structural integrity of the lungs negatively
affect pulmonary immunity (5). Moreover, chronic
diseases and low levels of inflammatory and proin-
flammatory cytokines (CRP, TNF-alpha, IL-1, IL-6)
in older people may reduce the immune response
of the lungs to the epithelial and immune cells
against microorganisms (5, 6). The decrease in toll-
like receptors (TLR) expression, cytokine release
and lack of communication between the cells reg-
ulating the immune system may bring about worse
clinical outcomes in older people (7). The second
hypothesis is that delayed diagnosis and treatment
because COVID-19 might have atypical presenta-
tions such as mental state change, weight loss,
and recurrent falls rather than fever and cough. A

HIGHLIGHTS

¢ Among older and hospitalized COVID-19 patients,
the inability to live independently predicts the
need for intensive care treatment and mortality.

e Nutritional impairment of older patients with
COVID-19 infection is associated with prolonged
hospitalization duration.

e Polypharmacy does not affect the prognosis and
mortality of hospitalized older COVID-19 pa-
tients.
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study has reported that older patients with atypical
presentations have worse clinical outcomes (8). The
third hypothesis is that having comorbidities and
drug interactions may negatively affect the progno-
sis of COVID-19 in older people (9).

Malnutrition, decreased functional capacity and
polypharmacy in the course of infectious diseas-
es in older people are strong predictors of mortal-
ity and morbidity (10-12). However, more studies
are still needed. This study aimed to describe the
effects of nutritional factors, dependence in daily
life activities, and polypharmacy on hospitalization
time, clinical prognosis and mortality among hospi-
talized older COVID-19 patients.

MATERIALS AND METHODS

Inclusion of Patients and Diagnosis of COVID-19
This is a single-center retrospective study. We fol-
lowed diagnosis, treatment and follow-up algo-
rithms of the Republic of Turkey Ministry of Health
COVID-19 Information Page updated at regular in-
tervals. (13). COVID-19 patients hospitalized and
treated between March and May 2020 and con-
firmed by real-time polymerase chain reaction
(RT-PCR) scanned in the oro-nasopharyngeal swab
samples were included in the study. RT-PCR was re-
peated at 24-48 hour intervals in patients who were
negative in the initial sample but had lung CT find-
ings suggesting COVID-19 or with clinical suspicion
because of high-risk contact.

Exclusion Criteria

COVID-19 patients <60 years of age and possible
COVID-19 patients = 60 years of age (even if CT
findings are typical) without RT-PCR positivity were
excluded from the study.

Clinical Evaluation Parameters

On the first admission, symptoms, findings and
laboratory tests of the patients with possible COV-
ID-19 infection were recorded. In addition, body
temperature, respiratory rate, oxygen saturation,
pulse, blood pressure were measured. Based on
these measurements, gSOFA and CURB-65 scores
were calculated. Concomitant comorbidities, coro-
nary artery disease, congestive heart failure (CHF),
chronic kidney disease (CKD), chronic obstructive
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pulmonary disease, cerebrovascular disease, di-
abetes mellitus, hypertension were questioned
and recorded. According to the Republic of Turkey
Ministry of Health COVID-19 Information Page al-
gorithms, each patient underwent a standardized
treatment (13). Hospital stay, intensive care needs
and mortality numbers of the patients monitored
under treatment were recorded.

Polypharmacy: Drugs used regularly by the patients
were recorded, and > 5 drug use was accepted as
polypharmacy (14).

Nutritional status assessment: The Mini Nutrition-
al Assessment (MNA) was applied to assess the
nutritional status of the patients before the onset
of COVID-19 related symptoms. MNA consists of
four parts: anthropometric measurements (four
questions related to body mass index, weight loss,
mid-arm circumference, and calf circumference),
global assessment (six questions related to lifestyle,
medication, and mobility), dietary assessment (six
questions related to the number of meals, protein,
fruit/vegetables and fluid intake, and autonomy of
feeding), and subjective assessment (two questions
related to self-perception of health and nutrition
status). The total score is the sum of screening and
assessment scores and ranges from O to 30 points.
If the total score was > 23.5, it was considered that
there was no malnutrition; if it was < 23.5, deterio-
rated nutrition (risk of malnutrition, or malnutri-
tion) was considered (15).

Evaluation of functionality: The Barthel Index for
Activities of Daily Living (BADL) and the Lawton
Instrumental Activities of Daily Living (IADL) Scale
were used to evaluate the functional independence
of patients before COVID-19. BADL includes ten per-
sonal activities: feeding, personal toileting, bathing,
dressing and undressing, getting on and off a toilet,
controlling the bladder, controlling bowel, moving
from wheelchair to bed and returning, walking on a
level surface (or propelling a wheelchair if unable to
walk). While 100 points show complete independ-
ence, 0 (zero) indicates full dependence (16). IADL
can be used to determine the patient’s independ-
ence in daily life routine activities (using phones,
transportation, shopping, preparing meals, daily
household chores, laundry, recognizing and using
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drugs, and money management). Scoring from O to
2-4 is done for each activity. The total score ranges
from 0 to 23, and the lower the score, the higher the
dependency (17).

Statistical Analysis

Data analysis was performed by the Statistical
Package for Social Sciences (SPSS) version 17.0 for
Windows (SPSS Inc., Chicago, IL). Descriptive statis-
tics are reported as mean+standard deviation, and
the number of cases and percentage (%) for nomi-
nal variables. Demographic characteristics of par-
ticipants were analyzed using descriptive statistics.
The significance of differences between the groups
in terms of averages was investigated by t-test
and median values by the Mann-Whitney U test.
When the number of groups was more than two,
the significance of differences between the groups
in terms of averages was investigated by the ANO-
VA test, post hoc ANOVA test and the significance
was determined by the Kruskal-Wallis test. Nomi-
nal variables were assessed by Pearson’s chi-square
or Fisher’s exact test. Spearman’s correlation was
performed to reveal if the length of hospital stay is
associated with age, the scores of BADL, IADL, MNA
and number of drugs. Binary logistic regression
analysis was made for age, and analysis was per-
formed for factors that might affect intensive care
requirement and survival. Statistical significance
was set as p<0.05.

The study design and all procedures performed in
studies involving human participants were in ac-
cordance with the ethical standards of the institu-
tional and national research committee.

RESULTS

Out of PCR (+) 503 patients, 103 were over 60. Sev-
enty-three patients without missing data were in-
cluded in the study. Out of 73 patients, 39 (53.4%)
were female, 34 (46.6%) were male, and the mean
age was 69.65 (sd: 7.39) years. The most common
comorbidities were hypertension (63%), diabetes
mellitus (28.8%), chronic heart disease (28.8%) and
chronic obstructive pulmonary disease (23.3%). The
most common symptoms on admission were cough
(64.4%), fatigue (56.2%), fever (35.6%), and dyspnea
(30.1%). Among all symptoms, dyspnea was asso-
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ciated with mortality and intensive care treatment  Table 1. Characteristics of the patients.
(p<0.05). Polypharmacy was detected in 28.8% of the

patients. The nutritional status of 16 patients (22%) n=73(%)
was impaired. At least one dependent in BADL and
in IADL was 41.1% and 45.2%, respectively (Table 1). Age 69.65 (sd:7.39)
Gender (female/male) 39/34
Fourteen patients were followed up in the intensive Symptomes
care unit, and nine of them died. Age, the presence
N Cough 47 (64.4)
of CHF and CKD, the number of respiration and :
pulse at the first admission, gSOFA and CURB-65 Fatigue 41 (56.2)
scores were significantly associated with being in Fever 26 (35.6)
ICU and fatality (p<0.05). BADL and IADL scores Dyspnoea 30 (30.1)
and oxygen saturations were found to be signifi- Nausea 18 (247)
cantly lower (p<0.05). After adjustment for age, the :
number of respiration, BADL and IADL scores were Anorexta 12 (164
still significant for being in ICU and fatality (p<0.05) Vomiting 11(15.1)
(Table 2). Sore throat 8(11.0)
Headache 6(8.2)
There was no difference in terms of MNA scores, o .
but when looking at the clinical outcome with each vees 68
question of MNA, it was found that only the one Diarrhea 4(5)
“living independently” was significantly different. It Chest Pain 3(41)
was determined that 88.9% of those who died and Anosmmia 3(4.1)
71.4% of those in need of intensive care could not Sock oot 3 @)
acC alin .
live independently before contracting COVID-19 i
(p<0.001). Sweating 3(4.)
Mental changes 2(27)
No association was detected between hospitaliza- Comorbidities (%)
tion duration and age, the number of drugs, BADL T 46 (630)
and IADL scores, but significant negative correla-
tion between hospitalization duration and “MNA oM 21288)
score and daily protein intake (a question of MNA)” CAD 21(288)
(r: -0.310 and r: -0.275, respectively; p<0.05). In ad- COPD 17 (23.3)
dition, a positive correlation was found between CHF 10(13)
hospital stay and hospital respiration rate (r: 0.337, o s 110
p<0.05) and a negative correlation with oxygen sat- )
uration (r:-0.273, p<0.05). D 2(279)
Polypharmacy 21(28.8)
There was no relationship between polypharmacy Number of drugs 3.46 (sd:2.87)
and clinical progression of COVID-19 (p>0.05).
MNA 24.94 (sd:3.14)
DISCUSSION BADL 92.66 (sd:18.15)
IADL 19.36 (5d:6.38)

We detected that among older people with hospi- ) el ndex for Activitics of Daily Li

. . BADL: The Barthel Index for Activities of Daily Living;
talized COVID_19’ low BADL, IADL scores, and in- IADL: The Lawton Instrumental Activities oféaily Lﬁ/ing Scale;
ability to live independently predict the need for  cAD: Coronary Artery Disease;
intensive care treatment and mortality‘ In addition, CHF: Congestive Heart Failure; CKD: Chronic Kidney Disease;
. . . . COPD: Chronic Obstructive Pulmonary Disease;
it was determined that there was a relationship

) CVD: Cerebrovascular Disease; DM: Diabetes Mellitus;
between prolonged hospital stay, decreased MNA  HT: Hypertension; MNA: The Mini Nutritional Assessment
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Table 2. The comparison the patients who were transferred to intensive care/ex and discharged from the hospital.

Intensive care

Intensive care

unit (+) unit (-) P Fatal n=9 (%) ﬁ:g\xv(if) p

n=14 (%) n=59 (%)
Age 74.5 (sd:9.3) 68.51 (sd:6.44) 0.029 79.67 (sd:5.72) 68.25 (sd:6.48) <0.001
Female/male 5/9 34/25 0.139 4/5 35/29 0.564
Physical examination
Body temperature (=37.5°C) 5(35.7) 21 (35.5) 0.993 3(33.33) 23 (35.93) 0.879
Mean blood pressure 137.71(sd:31.8) | 138.11 (sd:20.72) 0.536 137.67 (sd:31.77) | 138.08 (sd:21.86) 0.812
(min-max) 73.86 (sd:15.7) 77.75 (sd:12.55) 0.17 73.11 (sd:16.92) 77.54 (sd:12.64) 0.204
Mean pulse 100.64 (sd:17.51) | 88.47 (sd:13.65) 0.019 103.67 (sd:18.92) 89 (sd:13.75) 0.021
Mean respiratory rate 22 (sd:2.94) 18.64 (sd: 1.6) <0.001* 21.56 (sd:2.79) 18.97 (sd: 2.09) 0.005*
Mean saturation 90 (sd:5.39) 94.34 (sd:4.95) <0.001* 89.67 (sd:6.58) 94.05 (sd:4.9) 0.028*
GSOFA 1.07 (5d:0.26) 1.01(5d:0.13) 0.322 1.11 (sd:0.33) 1.01 (sd:0.12) 0.42
CURB-65 1.64 (sd:0.63) 1.32 (sd:0.5) <0.05 2 (sd:0.5) 1.29 (sd:0.49) <0.05
Comorbidities
HT 9 (64.2) 37 (62.7) 0.773 5 (55.55) 41 (64.06) 0.646
DM 4 (28.5) 17 (28.81) 0.986 2(22.22) 19 (29.68) 0.643
CAD 6 (42.8) 15 (25.4) 0.207 4 (44.44) 17 (26.56) 0.267
CHF 5 (35.7) 5 (8.47) 0.019 4 (44.44) 6(9.37) 0.017
COPD 3(21.4) 8 (13.5) 0.431 2(22.22) 9 (14.06) 0.617
CKD 4 (28.5) 3 (5.08) 0.005 5 (55.55) 3 (4.68) <0.001
VD 1(7.) 1 (1.69) 0.349 1(11.11) 1 (1.56) 0.233
Geriatric assessment
BADL 80.71 (sd:27.39) | 95.49 (sd:14.09) 0.001* 73.89 (sd:30.82) | 95.3 (sd:14.10) <0.001*
MNA 23.96 (sd:3.99) 25.17 (sd:2.9) 0.231 23.17 (sd:3.73) 25.19 (sd:3) 0.071
IADL 14.07 (sd:8.1) 22.61 (sd:5.24) 0.001* 10.44 (sd:7.58) 20.67 (sd: 5.13) <0.001*
Number of drugs 4.36 (sd:3.1) 3.19 (sd:2.81) 0.17 5.11 (sd:3.33) 3.17 (sd:2.76) 0.084
Polypharmacy (%) 6 (42.9) 14 (23.7) 0.187 4 (44.4) 16 (25.0) 0.246

BADL: The Barthel Index for Activities of Daily Living; IADL: The Lawton Instrumental Activities of Daily Living

Scale; CAD: Coronary Artery Disease; CHF: Congestive Heart Failure; CKD: Chronic Kidney Disease; COPD:

Chronic Obstructive Pulmonary Disease; CVD: Cerebrovascular Disease; DM: Diabetes Mellitus; HT: Hyperten-

sion; MNA: The Mini Nutritional Assessment; *After adjustment for age, the values are still significant.

This work is licensed under a Creative Commons Attribution-Non Commercial 4.0 International License.
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score and decreased protein intake. Polypharmacy
had no negative effect on the course of COVID-19.
Advanced age, increased respiratory rate at the
time of admission, and low oxygen saturation level
can also predict the adverse clinical progression of
COVID-19.

It has been found that atypical presentations are
frequently seen in the studies of COVID-19 in el-
derly patients, in which clinical characteristics of
admission were evaluated (18). In our study, the
symptoms of fever, cough and dyspnea at the time
of admission, which were considered typical for
COVID-19, were 35.6%, 64.4% and 30.1%, respec-
tively. This situation suggests that questioning only
these symptoms in older people may lead to de-
layed diagnosis. Furthermore, we found that fatigue
was reported in one of both patients; the presence
of atypical symptoms such as nausea, vomiting, de-
creased appetite were frequently reported. In the
study conducted by Zhao et al., the symptoms of
admission were analyzed according to age groups,
and it was shown that with increasing age (> 75
years), fever complaints decreased and dyspnea
increased (18). These results may show that since
older people do not develop symptoms such as
cough and fever, complaints of dyspnea are more
prominent, indicating that hospital admissions are
delayed and that when they present to the hospital,
they have already lung involvement. In this study,
the fact that dyspnea during the admission of the
older people to the hospital, the high number of
respiration, which is one of the first physical ex-
amination findings, and low oxygen saturation are
associated with poor clinical course supports this
hypothesis (hospitalization and death in intensive
care).

On the other hand, in this study, low MNA scores
before COVID-19 infection and decreased daily pro-
tein intake were associated with prolonged hospi-
talization duration. Indeed, previous studies have
shown that coronavirus increases the risk of hospi-
talization four times higher in patients with under-
nutrition than respiratory viruses such as parainflu-
enza virus compared to those with normal nutrition
(19). This may have several possible causes: First,
nutritional impairment with advanced age causes
functional and structural impairment in all organ

Kagmaz et al.

systems, primarily cardiorespiratory and muscu-
loskeletal (20). Second, nutritional status exerts a
relevant impact on the immune system of older
people through impairment in cell-mediated im-
munity, cytokine production and phagocytic func-
tion (21). Third, decreased protein consumption can
lead to low muscle mass and low muscle strength,
causing sarcopenia. Sarcopenia is highly prevalent
in older adults and associated with a higher risk of
pneumonia, indicating generalized muscle strength
loss, including respiratory and oropharyngeal mus-
cles (22). In our study, a low MNA score was found
to be related to the prolonged hospitalization dura-
tion. For this reason, patients both during their first
hospitalization and during their stay should be reg-
ularly reviewed in terms of nutrition and supported
with protein-rich dietary supplements.

We did not detect the effect of the number of drugs
used by the patients on the prognosis of COVID-19.
However, polypharmacy and drug-drug interactions
are observed commonly in older adults (23). There-
fore, when hydroxychloroquine, in particular, is
combined with antihypertensives, antidepressants,
and antipsychotic drugs used in the treatment of
COVID-19, the development of side effects may
arise; for example, it may increase the risk of de-
veloping arrhythmia by extending the QT distance
(24). However, we reviewed polypharmacy, but not
drug-drug interaction.

The limitation of our study is being retrospective,
cross-sectional, and having a low sample size. How-
ever, the findings among older patients could be
useful in clinical practice.

In conclusion, a decrease in MNA scores and daily
protein intake was associated with prolonged hos-
pitalization in older COVID-19 patients; functional
dependence was associated with being in ICU and
mortality. Therefore, the nutritional status and
daily activities should be evaluated when an older
adult is admitted to the hospital because of COV-
ID-19 infection. Thus, clues may be obtained about
which patients should be followed up with close
monitoring. Furthermore, the same parameters
should be checked regularly during the hospital
stay and appropriate supplements should be made.
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