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ABSTRACT
Objective: To assess the effect of SARS-CoV-2 infection on the health conditions and 
functional capacity of older adults living in long-term care units in Maceió City – Alagoas 
State. Methods: A prospective cohort was conducted with institutionalized older adults of 
both sexes. Older adults were assessed for clinical conditions (diagnosis of chronic diseases and 
biochemical tests), functional capacity, and nutritional status. All assessments were repeated 
on two occasions, maintaining a 6-month interval between them. Results: The sample was 
composed of 289 older adults. Of the total, 98 (33.9%) were positive for COVID-19 and eight 
died (2.8%). Men were more likely to have COVID-19 (OR = 3.50; p < 0.01). It was observed 
that the disease contributed to increasing the frequency of dependent older adults after six 
months (OR = 1.38; p-interaction < 0.01). It was also observed that after six months of positive 
diagnosis for COVID-19, there was greater weight loss (p < 0.01), reduced BMI (p < 0.01), 
increased mean SBP (p = 0.04), and DBP (p = 0.03). Conclusion: Effects of COVID-19 in 
institutionalized older adults go beyond acute complications and compromise blood pressure 
control, functional capacity, and favor weight loss.
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INTRODUCTION
In December 2019, the virus designated Severe Acute 

Respiratory Syndrome Coronavirus-2 (SARS-CoV-2) was first 
identified in the Chinese city of Wuhan. The first cases probably 
appeared in a seafood market, but evidence is still fragile about 
the location and source of the infections(1).

At the beginning of the spread of the virus in several coun-
tries, the World Health Organization (WHO) announced on 
January 30, 2020 that the coronavirus disease (COVID-19) 
 constituted a Public Health Emergency of International 
Concern (PHEIC). On March 11, 2020, the installed health 
situation was classified as a pandemic. By then, there was a sce-
nario of deaths and thousands of confirmed cases of COVID-19 
on all continents, and older adults were the most affected(2,3).

Older adults are considered to be the population group 
most at risk of clinical complications of COVID-19, especially 
among those living in Nursing Homes (NHs), as they are subject 
to multimorbidity, since in these institutions there is a higher 
frequency of frail older adults with greater functional depen-
dence, culminating in greater difficulty in recovering health 
after infectious processes, such as infection by SARS-CoV-2(4).
Internationally, at the beginning of the first year of the pan-
demic, high mortality rates from the disease were recorded in 
NHs in several countries. Among the older adults who tested 
positive for COVID-19 in these institutions, about 19% died 
in Australia, while Portugal and France had the highest morta-
lity rates of 40% and 51%, respectively(5). In Brazil, this data is 
not yet available. The course of COVID-19 infection in older 
adults is heterogeneous. It shows significant variations, both in 
the acute phase of the disease and in the recovery phase, where 
some people may progressively develop functional limitations 
and dependence after infection(6). This condition, in turn, can 
result in a situation of functional incapacity and/or dependence 
that manifests itself in difficulty performing basic activities of 
daily living (BADL), potentially leading to the development 
of geriatric syndromes such as postural instability, immobility, 
incontinence and communicative incapacity, conditions that 
compromise quality of life, reducing life expectancy and keeping 
older adults more vulnerable to infections and other patholo-
gical processes(7).

Although the literature has already shown an association 
between functional status prior to SARS-CoV-2 infection and 
adverse outcomes of the disease in older adults(8), there is still a 
lack of clinical data on the care needs and the impact of functio-
nal capacity of older people after the acute phase of COVID-19.

Studies involving older adults living in NHs are still inci-
pient and cannot reflect the consequences of COVID-19 
on the health of survivors. Thus, identifying the impact of 
COVID-19 on functional capacity and the need for post-
-infection care is of crucial importance for establishing pers-
pectives and prognoses for institutionalized older adults’ 
health, assisting in nursing care planning and health resource 
management as well as allowing for a more accurate prediction 
of the need for rehabilitation. In this context, this study aimed 
to assess the effect of SARS-CoV-2 infection on the health 
conditions and functional capacity of older adults living in 
NHs in Maceió City – Alagoas State.

METHOD

Design anD setting

This is a prospective cohort study conducted with older 
adults living in NHs in Maceió City, using the STrengthening 
the Reporting of OBservational studies in Epidemiology 
(STROBE) tool as a guide.

LocaL, sampLe anD seLection criteria

The sampling plan of this study consisted of a non-
probability convenience sampling, where initially, the universe 
of older adults residents in NHs of Maceió registered in the 
home care service (HCS) of the Municipal Health Department 
of Maceió (MHD).

The patients included in the study were identified from 
the visit to the institutions. Older adults living in any of the 
Maceió NHs, aged 65 years or older, who agreed to be tested for 
COVID-19 at the time of the first visit and have not previously 
been diagnosed with COVID-19 were included. Older adults 
with a confirmed diagnosis of COVID-19 before or after the 
first assessment, not having participated in the second assess-
ment and having incomplete clinical, sociodemographic and/
or anthropometric data were excluded.

Data coLLection

The study was conducted from April 2020 to November 
2020, and data was collected in two stages. The first phase of data 
collection occurred between April and May 2020. The second 
assessment was performed between October and November 
2020, respecting the minimum periodicity of 6 months after 
the first assessment in NHs.

All the older adults were tested for COVID-19 during their 
first visit (baseline), and sociodemographic variables, lifestyle, 
and health conditions (current and past) were collected. Blood 
samples were also taken for clinical assessment, and anthropo-
metric and functional capacity assessments were carried out. 

After testing for COVID-19, participants were divided into 
two groups: one made up of all older adults who tested positive 
for COVID-19 (COV-g) and the other made up of people who 
tested negative for the disease (NCOV-g).

In the second (deadline) assessment, carried out 6 months 
after the first, same variables were collected as in the first visit, 
following the same instruments and assessment protocols, and 
all older adults were retested for COVID-19. 

socioDemographic anD LifestyLe Data

Sociodemographic data were collected at the first visit 
to NHs when older adults were identified. In this study, the 
following sociodemographic variables were collected: age 
(categorized as <80 years and ≥80 years); gender; education 
(categorized as <4 years and >4 years of study); and marital 
status (categorized as “with companion or married” and “single, 
divorced, or widowed”).

Lifestyle assessment was performed by assessing the habit of 
alcohol consumption, smoking, and report of physical activity, and 
all those who reported using alcoholic beverages, even if rarely 
(<1 time/month), were considered drinkers as well as those who 
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reported never drinking or those who reported having stopped 
using alcoholic beverages at least 30 days ago were considered 
nonsmokers. Regarding smoking, we classified smokers as those 
who reported smoking, regardless of frequency and nonsmokers 
those who quit smoking at least 30 days ago or never smoked at 
all. The older adults who engaged in physical activity at NHs were 
considered physically active, regardless of intensity.

cLinicaL assessment

The history of pre-existing chronic diseases such as hyperten-
sion, diabetes, chronic obstructive pulmonary disease (COPD), 
cardiovascular disease, dementia syndrome, and other diseases 
with previously established medical diagnoses was investigated.

Blood pressure (BP) measurement was performed in dupli-
cate during the two stages of the study, with individuals sea-
ted and after five minutes of rest using Omron HEM-742® 
digital devices. This assessment followed the protocol and refe-
rence standard of the updated Brazilian Society of Cardiology 
Guidelines for Cardiovascular Prevention(9).

Biological material (blood) was collected by puncture from 
the basilica or cubital vein through a vacuum system, using tubes 
with a capacity of 6 ml, and the material was placed in an EDTA 
K3 (5mL) of BD® brand, correctly identified for biochemical 
tests in the two assessments.

Hematological analyses for hemoglobin, hematocrit, leu-
kocytes, and lymphocytes were processed in the Cell-Dyn 
Ruby hematological analyzer, commercialized by ABBOTT®, 
duly calibrated, and following the manufacturer’s norms 
and recommendations(10).

Blood glucose was measured with older adults fasting by the 
colorimetric enzymatic glucose (GE-C) laboratory method with 
venous blood using the glucose reagent kit from the manufac-
turer Labtest Diagnóstica®.

The ultraviolet (UV) method reaction performed the serum 
urea dosage. The reference values considered normal were 10 
to 50 mg/dl.

Serum creatinine assessment was performed by the kine-
tic method reaction and calibrated according to the laboratory 
method. The reference values considered were 0.40 to 1.40 mg/dl.

coviD-19 Diagnosis

Diagnosis for COVID-19 was performed at the two on-site 
visits by means of the “rapid” immunological test from the 
SARS-CoV-2 Antigen Test(11).

anthropometric assessment

Similarly, anthropometric assessments were carried out at 
the time of admission to the study and after six months.

Weight was estimated from the equation validated for older 
adults residents in NHs by Jung et al.(12).

Stature was estimated from the knee height (KH) measure-
ment and applied in a formula, according to Chumlea et al.(13).

KH was measured with the help of an anthropometric ruler 
with a metal rod. Older adults kept the leg bent, forming a 
90° angle with the knee. The fixed part of the ruler was placed 
under the heel, and the mobile part was brought to the supra-
patellar region.

Arm circumference was measured at the midpoint of the 
non-dominant arm using an inextensible, flexible tape measure, 
and the results were assessed according to the Third National 
Health and Nutrition Examination Survey (NHANES III) 
reference values (1988-1994)(14).

Calf circumference was assessed at the greatest circumfe-
rence between the ankle and the knee, following the protocol 
and cut-off point established by the WHO; values <31cm indi-
cated a loss of muscle mass(15).

The Lipschitz criteria was adopted to classify older adults’ 
nutritional status based on Body Mass Index (BMI) values(16).

Unintentional weight loss was also assessed, identified by the 
difference between the weight assessed at the first and second 
visit, being considered a frailty indicator weight loss greater 
than 4.5 kg or a loss of more than 5% of the initial weight(17).

functionaL assessment

The assessment of older adults’ functional capacity was per-
formed with no baseline and no deadline using the Barthel index 
in association with the questionnaire that assesses BADL, as 
Lawton and Brody recommended(18) and classified as dependent 
or independent.

Data anaLysis anD treatment

The behavior of the variables was checked for normality 
distribution (Kolmogorov-Smirnov test with Lilliefors correc-
tion) and for homogeneity of variance of residuals (Levene test). 

To verify the association between the frequency of cate-
gorical variables among the older adults with and without 
COVID-19 diagnosis, Pearson’s chi-square or Fisher’s exact 
test was performed. 

To investigate whether COVID diagnosis influenced the 
variation in older adults’ functional capacity diagnosis over 
time, univariable logistic regressions were conducted at each 
time point to calculate the Odds Ratio of the group with 
COVID presenting the “dependent” classification compared to 
the group without COVID, in the first and second assessment. 
Finally, to verify whether the variation in the “dependent” 
classification differed significantly between the group with 
COVID compared to the group without COVID, the inte-
raction between the Odds Ratios at the first and second time 
points was calculated using a generalized estimating equation 
(GEE, via the GENLIN command), adjusted for sex, age, 
education, drinking, smoking, physical activity, diagnosis of 
chronic diseases (hypertension, diabetes, COPD, and cardio-
vascular disease).

To verify the influence of COVID-19 diagnosis on the other 
health markers of this study as a function of time, we initially 
identified the difference between means of the variables in 
each group [(final - initial = delta (∆)]. Next, an uncontrolled 
analysis was performed using t-test for comparison of means 
for independent variables to verify whether the deltas differed 
between the groups of older adult individuals with and without 
the disease. Finally, an analysis of covariance (ANCOVA) was 
conducted, adjusted for sex, age, education, alcoholism, smoking, 
physical activity, diagnosis of chronic diseases (hypertension, 
diabetes, COPD, and cardiovascular disease).
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All analyses were conducted using SPSS v24.0 (IBM Inc, 
Chicago, IL) and an alpha value of 5% was adopted. Cramer’s 
V for Pearson’s chi-square test, Cohen’s d for t-test and ω2 for 
ANCOVA were used to assess the effect size.

ethicaL aspects

The study was developed following the recommendations of 
Resolution 466/2012 of the Brazilian National Health Council, 
and was approved by the Research Ethics Committee (REC) of 
the Universidade Federal de Alagoas, via Brazil platform, under 
Opinion 4.314.080/2020. Eligible patients and study partici-
pants signed, beforehand, the Informed Consent Form.

RESULTS

characterization anD sampLe

Altogether, 289 older adults comprised the final sample 
(Figure 1), of whom 98 (33.9%) were positive for COVID-19 in 
the first assessment and 8 (2.8%) died. Most of the sample was 
composed of women (n = 164; 56.7%), and almost half of the 
sample was 80 years of age or older (n = 140; 48.4%) (Table 1). 

It was observed that among older adults in the group with 
positive result for the disease, the majority was male (OR = 3.50; 
p < 0.01; Cramer’s V = 0.29) and had less education (p = 0.03; 
Cramer’s V = 0.13).

effects of coviD-19 on functionaL capacity  
in institutionaLizeD oLDer aDuLts after six  
months of infection

It was observed that the COV-g group at the beginning of 
the study had a lower frequency of dependent older adults when 
compared to the NCOV-g group (53.3% vs. 57.6%; OR = 0.84), 

and after six months of diagnosis this frequency was reversed in 
the COV-g (66.7% vs. 59.2%; OR = 1.38). 

When testing the interaction of functional dependence as 
a function of COVID-19 over time by univariable analysis, it 
was identified that the disease contributed significantly to the 
increase in the “dependent” classification among older adults 
in COV-g when compared to NCOV-g (p-interaction < 0.01) 
(Table 2).

This result was maintained in the multivariable analysis, sho-
wing that the increase in functional dependence after six months 

Figure 1 – Flowchart of sample definition after exclusion criteria.

Table 1 – Socio-demographic and clinical characterization of older adults living in NHs (n = 289) – Maceió, AL, Brazil, 2021.

Variables
NCOV-g
(n = 191)

COV-g
(n = 98) OR p-value Cramer’s V

N % N %

Age

<80 years 102 53.4 47 48.0 1.25 0.38* 0.05

≥80 years 89 46.6 51 52.0

Sex (female) 128 67.0 36 36.7 3.50 <0.01* 0.29

Marital status (without partner) 175 91.6 90 91.8 0.97 0.95* 0.01

Education (≤4 years) 125 65.4 51 52.0 0.57 0.03* 0.13

Alcohol consuption (yes) 8 4.2 7 7.1 1.76 0.28* 0.06

Smoker (yes) 30 15.7 17 17.3 1.13 0.72* 0.02

Physical activity (inactive) 144 75.4 68 69.4 0.74 0.27* 0.06

Diag. of hypertension (yes) 92 48.2 56 57.1 1.44 0.15* 0.09

Diag. of diabetes (yes) 43 22.5 29 29.6 1.45 0.19* 0.08

Diag. of CVD (yes) 12 6.3 8 8.2 1.33 0.55* 0.04

Diag. of COPD (yes) 7 3.7 4 4.1 1.12 0.55# 0.01

Diag. of demencia (yes) 17 8.9 10 10.2 1.16 0.72* 0.02

Diag. of other CD (yes) 46 24.1 20 20.4 0.81 0.48* 0.04

NCOV-g: negative for COVID-19; COV-g: positive for COVID-19. OR: unadjusted Odds Ratio; COVID: coronavirus disease; CVD: cardiovascular disease; COPD: chronic 
obstructive pulmonary disease; CD: chronic disease; Diag: diagnosis. 
*p-value obtained by Pearson’s chi-square test; #p-value obtained by Fisher’s exact test.
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of COVID-19 diagnosis was significantly higher than in the 
group without the diagnosis (p-interaction < 0.01) (Table 2). 

effects of coviD-19 on institutionaLizeD oLDer 
aDuLts’ nutritionaL status anD heaLth conDitions 
after six months of infection

Comparing the deltas of the variables between groups, 
higher mean unintentional weight loss (UIWL) was observed 
in COV-g compared to NCOV-g (–1.02 + 1.79 kg vs. –0.38 + 
1.27 kg, respectively; p < 0.01; Cohen’s d = 0.35). Similarly, the 
reduction in BMI was greater in COV-g (–0.42 + 0.74 kg/m2 
vs. –0.15 + 0.52 kg/m2; p < 0.01; Cohen’s d = 0.35) (Table 3).

The median percent UIWL after six months of COVID-19 
diagnosis was higher in the group that tested positive for the 
disease (3.00%; IQ = 3.50 vs. 2.37%; IQ = 2.3, respectively)  
(p < 0.01). 

About 16.5% (n = 16) of older adults in COV-g had a risk 
of frailty associated with UIWL after the disease, while 2.6%  
(n = 5) of NCOV-g had this risk (OR = 7.35; p < 0.01).

The mean difference in systolic blood pressure (SBP) was 
also greater among older adults who had the disease (1.33 + 4.75 
mmHg vs. 0.13 + 5.28 mmHg, respectively; p = 0.02; Cohen’s 
d = 0.94) (Table 3).

In covariance analysis, it was observed that after six months 
of positive diagnosis for COVID the disease was associated with 
greater weight reduction (F(11.83) p < 0.01; ω2 = 0.02), reduced 
BMI (F(13.55); p < 0.01; ω2 = 0.02), increased SBP (F(4.34);  
p = 0.04; ω2 = 0.16), and increased diastolic blood pressure 
(DBP) (F(4.83); p = 0.03; ω2 = 0.02) (Table 3).

DISCUSSION
This research presented an analysis of the health impacts of 

COVID-19 on institutionalized older adults six months after 

a positive diagnosis of the disease. It noted that the effects of 
SARS-CoV-2 infection go beyond the immediate complications 
associated with the disease. It is worth noting that accurate 
data from residents of NHs are scarce, and several countries, 
including Brazil, have worked with estimates, and this is an 
important differential of this study, which was conducted with 
primary data(19).

The sociodemographic and lifestyle profile of older adults 
residents in NHs found by other researchers(20,21) is similar to 
that observed in this research, where almost half of older adults 
were 80 years old or older, with most of them being female and 
with low education. Notably, in Brazil, this profile is expected 
for older adult residents in these institutions, since these people 
tend to arrive at NHs older, with some physical and/or cognitive 
limitations(20,21).

In this study, a small percentage of older adults used 
tobacco or alcohol, a favorable condition for minimizing the 
risk of COVID-19 complications in this population, since 
evidence shows that the SARS-CoV-2 infection harm is asso-
ciated with tobacco and alcohol consumption(22). Despite the 
low frequency of people who reported using these substances, 
a high proportion reported not practicing regular physical 
activity, increasing the exposure of this population to risk fac-
tors for complications of the disease. According to a study 
by Sallis et al., physical inactivity and increasing the risk of 
clinical complications of SARS-CoV-2 infection may also 
favor functional disabilities earlier(22).

Although a high frequency of dependent older adults resi-
ding in these institutions was observed, this percentage was even 
higher after six months of COVID-19 diagnosis. This finding 
corroborates the data presented by Greco et al., and suggests 
that COVID-19 may accelerate the impairment of physical 
performance and frailty in institutionalized older adults by up 

Table 2 – Analysis of association between COVID-19 diagnosis and functional capacity in older adults before and after six months of diagnosis 
(n = 281) – Maceió, AL, Brazil, 2021.

Functional capacity
NCOV-g
(n = 191)

COV-g 
(n = 90) OR 95%CI p-value* p-interaction#

N % N %

Univariable analysisa

<0.01

Initial Independent 81 42.4 42 46.7 1 – –

Dependent 110 57.6 48 53.3 0.84 0.5; 1.39 0.50

Final Independent 78 40.8 30 33.3 1 – –

Dependent 113 59.2 60 66.7 1.38 0.81; 2.33 0.22

Multivariable analysisb

<0.01

Initial Independent 81 42.4 42 46.7 1 – –

Dependent 110 57.6 48 53.3 0.67 0.37; 1.22 0.19

Final Independent 78 40.8 30 33.3 1 – –

Dependent 113 59.2 60 66.7 1.27 0.69; 2.34 0.44

NCOV-g: negative for COVID-19; COV-g: positive for COVID-19. 
aOR: Odds Ratio referring to the group with COVID presenting the diagnosis of functional capacity dependence compared to the group without COVID. *p-value obtained 
through univariable logistic regression. #p-value for the interaction between the Odds Ratio obtained at the initial and final time points, calculated using generalized 
estimating equations.
bOR: Odds Ratio adjusted for sex, age, education, smoking, and diagnoses of hypertension, DM, CVD and COPD, referring to the group with COVID presenting functional 
capacity classification as “dependent” in relation to the group without COVID. *p-value obtained by multivariable logistic regression. #p-value for the interaction between 
the adjusted Odds Ratio obtained at the initial and final time points, calculated using generalized estimating equations.
95%CI: 95% confidence interval.
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to 20%(23). These researchers observed that older adult survivors 
of COVID-19 tended to have greater functional dependence 
with lower grip strength and lower gait speed, making them 
more dependent after the disease.

UIWL was more significant in older adults diagnosed with 
COVID-19. Other authors also observed that COVID-19 
negatively impacts the body weight and nutritional status of 
patients diagnosed with the disease, where almost 30% of the 
assessed patients lost more than 5% of baseline body weight(24), 
a clinical condition that becomes even more worrisome in older 
adults, given the close relationship between compromised nutri-
tional status, loss of muscle mass, and frailty.

Among the mechanisms that may explain weight loss in 
older adults with COVID-19 are systemic inflammation and 
impaired protein energy intake, associated with symptoms of 
anosmia, dysgeusia, and anorexia frequently reported by these 
patients. The inflammation existing in SARS-CoV-2 infec-
tion induces the release of cytokines that produce an acute 

inflammatory state, contributing to reducing muscle mass and 
strength(24), making older adults susceptible to developing sar-
copenia, dependence, and frailty, and therefore may increase the 
risk of mortality from COVID-19(25,26). 

In group x time interaction analysis, it was identified that 
after six months of COVID-19 diagnosis, the chance of older 
adults being classified as functionally dependent increased, and 
this result may be a consequence of a prolonged time of bed 
confinement after diagnosis, in addition to the possibility of 
neural, musculoskeletal or pulmonary involvement(27). It is worth 
noting that symptoms during and after COVID-19 include 
some disabling conditions such as myalgia, severe hypoxemia, 
and weight loss, which can be reversed with practical care and 
rehabilitation actions(28). 

Besides favoring dependence and weight loss, increasing the 
risk of frailty in institutionalized older adults, SARS-CoV-2 
infection also compromised some clinical parameters assessed, 
such as increased SBP and DBP. It is essential to highlight that, 

Table 3 – Association analysis between COVID-19 diagnosis with anthropometric measures and clinical variables in institutionalized older 
adults before and after six months of diagnosis (n = 281) – Maceió, AL, Brazil, 2021.

NCOV-g
(n = 191)

COV-g
(n = 90) p-value Effect size

Mean SD Mean SD

Crude analysisa

ΔWeight (kg) –0.38 1.27 –1.02 1.79 <0.01 0.35*

ΔBMI (kg/m2) –0.15 0.519 –0.42 0.74 <0.01 0.35*

ΔWC (cm) –0.19 1.17 –0.21 0.57 0.87 0.01*

ΔSBP (mmHg) –0.13 5.28 1.33 4.75 0.02 0.94*

ΔDBP (mmHg) –0.17 6.17 1.67 8.43 0.07 0.35*

ΔHemoglobin (g/dL) –0.31 1.97 –0.51 2.09 0.45 0.18*

ΔHematocrit (%) –0.76 4.98 –0.79 5.41 0.97 0.04*

ΔLeukocytes (cont/uL) –19.96 2679.74 38.74 1268.55 0.87 0.08*

ΔLymphocytes (cont/mm3) –90.31 854.60 –85.33 1268.55 0.97 0.01*

ΔGlucose (mg/dL) –1.06 66.01 –1.47 69.66 0.96 0.02*

ΔBlood urea (md/dL) –1.44 17.99 2.86 16.97 0.06 0.23*

ΔCreatinine (md/dL) 0.15 1.68 0.07 0.33 0.64 0.06*

Adjusted analysisb

ΔWeight (kg) –0.38 1.27 –1.02 1.79 <0.01 0.02**

ΔBMI (kg/m2) –0.15 0.52 –0.42 0.74 <0.01 0.02**

ΔWC (cm) –0.19 1.17 –0.21 0.57 0.65 0.01**

ΔSBP (mmHg) –0.13 5.28 1.33 4.75 0.04 0.16**

ΔDBP (mmHg) –0.17 6.17 1.67 8.43 0.03 0.02**

ΔHemoglobin (g/dL) –0.31 1.97 –0.51 2.09 0.56 0.01**

ΔHematocrit (%) 0.76 4.98 0.79 5.41 0.98 0.01**

ΔLeukocytes (cont/uL) –19.96 2679.74 38.72 2817.81 0.52 0.01**

ΔLymphocytes (cont/mm3) –90.31 854.60 –85.33 1268.55 0.48 0.01**

ΔGlucose (mg/dL) –1.06 66.01 –1.74 69.66 0.78 0.01**

ΔBlood urea (md/dL) –1.44 17.99 2.86 16.97 0.07 0.01**

ΔCreatinine (md/dL) 0.15 1.68 0.07 0.33 0.56 0.01**

NCOV-g: negative for COVID-19; COV-g: positive for COVID-19. SD = standard deviation; 95% CI: 95% confidence interval; *Cohen’s d; **ω2; ap-value obtained using 
t-test for independent variables. bp-value obtained by analysis of covariance (ANCOVA) adjusted for sex, age, education, smoking and diagnoses of hypertension, DM, 
CVD and COPD.
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in these institutions, the frequency of hypertensive older adults 
is high, and BP is difficult to control, being easily altered or 
dysregulated after aggressive events(29,30).

The central axis of hypertension control is associated with the 
renin-angiotensin-aldosterone system (RAAS) from the signa-
ling of angiotensin II-converting enzyme (ACE2) receptors, the 
primary ligand of the S protein of SARS-CoV-2. Consequently, 
cellular structures that express ACE2 can absorb and potentiate 
SARS-CoV-2, causing a hyperinflammatory state and activation 
of immune cells, compromising BP control(29,30).

Considering the above, we highlighted the importance of a 
broad health assessment of older adults affected by COVID-19, 
especially those residing in institutions. Therefore, it is recom-
mended to maintain a systematic and constant assessment of 
their health conditions and functional capabilities after the ill-
ness, with the aim of restoring the health of these people as 
quickly as possible. 

Given the above, studies of the nature of this research are 
essential to clarify that the impacts of COVID-19 go beyond 
the clinical control of the disease in the acute phase but can 
extend over a long period. These results offer elements for 
planning older adults’ health care after SARS-CoV-2 infection 
to minimize the functional impairment of this population and 
all the consequences resulting from this clinical condition. 

This study has two significant limitations, one of which is the 
use of estimated anthropometric measurements (weight and 
height); however, given the physical limitations of many older 
adults to use the assessment equipment, sensitive and validated 
predictive equations were used for this public, minimizing 
sample losses. The other limitation refers to the unavailabi-
lity of clinical and anthropometric data of older adults from 
two institutions that did not agree to continue the research; 
however, the final sample size of this study remained repre-
sentative of the population of institutionalized older adults 
in Maceió-AL.

CONCLUSION 
SARS-CoV-2 infection in this population contributed to 

impaired nutritional status, functional capacity and increased 
BP after six months of infection, intensifying the risk of frailty 
in this population and making them even more vulnerable to 
opportunistic infections.

Because of the above, it is clear that the effects of COVID-19 
are not limited to the acute phase of the disease but can extend 
over a long period, especially in older adults living in NHs, 
which can progress to death, compromising their functional 
capacity or even triggering decompensation of previously exis-
ting and previously controlled chronic pathological processes.

RESUMO
Objetivo: Avaliar o efeito da infecção pelo SARS-CoV-2 nas condições de saúde e capacidade funcional de idosos residentes em unidades 
de longa permanência na cidade de Maceió – Alagoas. Métodos: Foi realizada uma coorte prospectiva com idosos institucionalizados de 
ambos os sexos. Os idosos foram avaliados quanto às condições clínicas (diagnóstico de doenças crônicas e exames bioquímicos), capacidade 
funcional e estado nutricional. Todas as avaliações foram repetidas em duas ocasiões, mantendo um intervalo de 6 meses entre elas. Resultados: 
A amostra foi composta por 289 idosos. Do total, 98 (33,9%) deram positivo para COVID-19 e oito faleceram (2,8%). Os homens tiveram 
maior probabilidade de ter COVID-19 (OR = 3,50; p < 0,01). Observou-se que a doença contribuiu para o aumento da frequência de idosos 
dependentes após seis meses (OR = 1,38; interação de p <0,01). Observou-se também que após seis meses de diagnóstico positivo para 
COVID-19, houve maior perda de peso (p < 0,01), redução do IMC (p < 0,01), aumento da média da PAS (p = 0,04) e da PAD (p = 0,03). 
Conclusão: Os efeitos da COVID-19 em idosos institucionalizados vão além das complicações agudas e comprometem o controle da pressão 
arterial, a capacidade funcional, favorecendo a perda de peso.

DESCRITORES
Idoso; COVID-19; Estado Funcional; Estado Nutricional.

RESUMEN
Objetivo: Evaluar el efecto de la infección por SARS-CoV-2 sobre las condiciones de salud y la capacidad funcional de personas mayores 
que viven en unidades de cuidados a largo plazo en la ciudad de Maceió – Alagoas. Métodos: Se realizó una cohorte prospectiva con ancianos 
institucionalizados de ambos sexos. Los ancianos fueron evaluados en cuanto a condiciones clínicas (diagnóstico de enfermedades crónicas y 
pruebas bioquímicas), capacidad funcional y estado nutricional. Todas las evaluaciones se repitieron en dos ocasiones, manteniendo un intervalo 
de 6 meses entre ellas. Resultados: La muestra estuvo compuesta por 289 personas mayores. Del total, 98 (33,9%) dieron positivo a la COVID-19 
y ocho fallecieron (2,8%). Los hombres tenían más probabilidades de tener COVID-19 (OR = 3,50; p <0,01). Se observó que la enfermedad 
contribuyó al aumento de la frecuencia de ancianos dependientes después de seis meses (OR = 1,38; interacción p < 0,01). Se observó que la 
enfermedad contribuyó al aumento de la frecuencia de ancianos dependientes después de seis meses (OR = 1,38; interacción p < 0,01). También se 
observó que después de seis meses de diagnóstico positivo para COVID-19, hubo mayor pérdida de peso (p < 0,01), reducción del IMC (p < 0,01), 
aumento de la PAS media (p = 0,04) y la PAD (p = 0,03). Conclusión: Los efectos del COVID-19 en ancianos institucionalizados van más allá 
de las complicaciones agudas y comprometen el control de la presión arterial, la capacidad funcional, favoreciendo la pérdida de peso.

DESCRIPTORES
Anciano; COVID-19; Estado Funcional; Estado Nutricional.

REFERENCES
1. Zhu N, Zhang D, Wang W, Li X, Yang B, Song J, et al. A novel coronavirus from patients with pneumonia in China, 2019. N Engl J Med. 

2020;382(8):727–33. doi: http://dx.doi.org/10.1056/NEJMoa2001017. PubMed PMID: 31978945.

2. World Health Organization. WHO Director-General’s opening remarks at the media briefing on COVID-19 – 11 March 2020 [Internet]. Geneva: 
WHO; 2020 [cited 2023 Apr 23]. Available from: https://www.who.int/director-general/speeches/detail/who-director-general-s-opening-remarks-
at-the-media-briefing-on-covid-19---11-march-2020.

www.scielo.br/reeusp
http://dx.doi.org/10.1056/NEJMoa2001017
https://pubmed.ncbi.nlm.nih.gov/31978945
https://www.who.int/director-general/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020
https://www.who.int/director-general/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020


8 www.scielo.br/reeusp

Effects of SARS-CoV-2 infection on health and functional capacity  in institutionalized older adults

Rev Esc Enferm USP · 2023;57:e20230128

3. Brasil. Ministério da Saúde. Boletim Epidemiológico Especial/ Doença pelo Coronavírus 2019 [Internet]. Brasília: Ministério da Saúde; 2021 
[cited 2023 Apr 23]. Available from: https://www.gov.br/saude/pt-br/centrais-de-conteudo/publicacoes/boletins/epidemiologicos/covid-19/2021/
boletim_epidemiologico_covid_52_final2.pdf.

4. Moraes EN, Viana LDG, Resende LM, Vasconcellos LS, Moura AS, Menezes A, et al. COVID-19 nas instituições de longa permanência para 
idosos: estratégias de rastreamento laboratorial e prevenção da propagação da doença. Cien Saude Colet. 2020;25(9):3445–58. doi: http://dx.doi.
org/10.1590/1413-81232020259.20382020. PubMed PMID: 32876277.

5. Comas-Herrera A, Zalakain J, Litwin C, Hsu AT, Lane N, Fernandez JL. Mortality associated with COVID-19 outbreaks in care homes: early 
international evidence [Internet]. LTCcovid.org, International LongTerm Care Policy Network, CPEC-LSE; 2020. [cited 2023 Apr 23]. Available 
from: https://ltccovid.org/wp-content/uploads/2020/05/Mortality-associated-with-COVID-26-April-1.pdf.

6. Leigh AE, McCall J, Burke RV, Rome R, Raines AM. Predictors of functional dependence after COVID-19: a retrospective examination among 
veterans. Am J Phys Med Rehabil. 2021;100(1):34–8. doi: http://dx.doi.org/10.1097/PHM.0000000000001614. PubMed PMID: 33048890.

7. Silva CSO, Barbosa MMS, de Pinho L, Figueiredo MFS, Amaral CO, Cunha FO, et al. Family health strategy: relevance to the functional capacity 
of older people. Rev Bras Enferm. 2018;71(Suppl 2):740–6. doi: http://dx.doi.org/10.1590/0034-7167-2017-0078. PubMed PMID: 29791636.

8. Emily L, Gilad G, Haim ME, Galina G. Functional dependency and COVID-19 in elderly patients with mild to moderate disease. Experience of 
tertiary geriatric hospital. Exp Gerontol. 2022;157:111620. doi: http://dx.doi.org/10.1016/j.exger.2021.111620. PubMed PMID: 34742855.

9. Barroso WKS, Rodrigues CIS, Bortolotto LA, Mota-Gomes MA, Brandão AA, Feitosa ADM, et al. Diretrizes Brasileiras de Hipertensão Arterial–2020. 
Arq Bras Cardiol. 2021;116(3):516–658. doi: http://dx.doi.org/10.36660/abc.20201238. PubMed PMID: 33909761.

10. Lehto T, Hedberg P. Performance evaluation of abbott CELL-DYN ruby for routine use. Int J Lab Hematol. 2008;30(5):400–7. doi: http://dx.doi.
org/10.1111/j.1751-553X.2007.00971.x. PubMed PMID: 19046315.

11. Porte L, Legarraga P, Vollrath V, Aguilera X, Munita JM, Araos R, et al. Evaluation of a novel antigen-based rapid detection test for the diagnosis 
of SARS-CoV-2 in respiratory samples. Int J Infect Dis. 2020 Oct;99:328–33. doi: http://dx.doi.org/10.1016/j.ijid.2020.05.098. PubMed PMID: 
32497809.

12. Jung MY, Chan MS, Chow V, Chan YT, Leung PF, Leung EM, et al. Estimating geriatric patient’s body weight using the knee height caliper and 
mid-arm circumference in Hong Kong Chinese. Asia Pac J Clin Nutr. 2004;13(3):261–4. PubMed PMID: 15331338.

13. Chumlea WC, Guo S, Roche AF, Steinbaugh ML. Prediction of body weight for the nonambulatory elderly from anthropometry. J Am Diet Assoc. 
1988;88(5):564–68. doi: http://dx.doi.org/10.1016/S0002-8223(21)02009-5. 

14. US Department of Health and Human Services. National Center for Health Statistics. The Third National Health and Nutrition Examination Survey 
(NHANES III, 1988–1994) [Internet]. Washington: Centers for Disease Control and Prevention; 1999 [cited 2023 Apr 23]. Available from: https://
wwwn.cdc.gov/nchs/data/nhanes3/3a/VIFSE-acc.pdf.

15. Organización Mundial de la Salud. El estado físico: uso e interpretación de la antropometría [Internet]. Genebra: OMS; 1995 (OMS, Serie de 
Informes Técnicos; no. 854). p. 452 [cited 2023 Apr 23]. Available from: https://apps.who.int/iris/bitstream/handle/10665/42132/WHO_TRS_854_
spa.pdf?sequence=1&isAllowed=y.

16. Lipschitz DA. Screening for nutritional status in the elderly. Prim Care. 1994; 21(1):55–67. PubMed PMID: 8197257.

17. Fried LP, Tangen CM, Walston J, Newman AB, Hirsch C, Gottdiener J, et al. Frailty in older adults: evidence for a phenotype. J Gerontol A Biol 
Sci Med Sci. 2001;56(3):M146–56. doi: http://dx.doi.org/10.1093/gerona/56.3.M146. PubMed PMID: 11253156.

18. Lawton MP, Brody EM. (1969). Assessment of older people: self-maintaining and instrumental activities of daily living. Gerontologist. 1969;9 
(3 Pt 1):179–86. doi: http://dx.doi.org/10.1093/geront/9.3_Part_1.179. PubMed PMID: 5349366.

19. Machado CJ, Pereira CCDA, Viana BDM, Oliveira GL, Melo DC, Carvalho JFMG, et al. Estimativas de impacto da COVID-19 na mortalidade 
de idosos institucionalizados no Brasil. Cien Saude Colet. 2020;25(9):3437–44. doi: http://dx.doi.org/10.1590/1413-81232020259.14552020. 
PubMed PMID: 32876245.

20. Araújo MPD, Nunes VMDA, Costa LDA, Souza TA, Torres GV, Nobre TTX. Health conditions of potential risk for severe Covid-19 in institutionalized 
elderly people. PLoS One. 2021;16(1):e0245432. doi: http://dx.doi.org/10.1371/journal.pone.0245432. PubMed PMID: 33444352.

21. Araújo PO, Freitas MYGS, Carvalho ESS, Peixoto TM, Servo MLS, Santana LDS, et al. Idosos institucionalizados: vulnerabilidades e estratégias de 
enfrentamento à COVID-19 em Brasil. Invest Educ Enferm. 2021;39(1):e07. PubMed PMID: 33687811.

22. Sallis R, Young DR, Tartof SY, Sallis JF, Sall J, Li Q, et al. Physical inactivity is associated with a higher risk for severe COVID-19 outcomes: a study 
in 48 440 adult patients. Br J Sports Med. 2021;55(19):1099–105. doi: http://dx.doi.org/10.1136/bjsports-2021-104080. PubMed PMID: 33849909.

23. Greco GI, Noale M, Trevisan C, Zatti G, Dalla Pozza M, Lazzarin M, et al. Increase in frailty in nursing home survivors of coronavirus Disease 
2019: comparison with noninfected residents. J Am Med Dir Assoc. 2021;22(5):943–7.e3. doi: http://dx.doi.org/10.1016/j.jamda.2021.02.019. 
PubMed PMID: 33757725.

24. Di Filippo L, De Lorenzo R, D’Amico M, Sofia V, Roveri L, Mele R, et al. COVID-19 is associated with clinically significant weight loss and risk of 
malnutrition, independent of hospitalisation: a post-hoc analysis of a prospective cohort study. Clin Nutr. 2021;40(4):2420–6. doi: http://dx.doi.
org/10.1016/j.clnu.2020.10.043. PubMed PMID: 33160700.

25. Kirwan R, McCullough D, Butler T, Perez de Heredia F, Davies IG, Stewart C. Sarcopenia during COVID-19 lockdown restrictions: long-term 
health effects of short-term muscle loss. Geroscience. 2020;42(6):1547–78. doi: http://dx.doi.org/10.1007/s11357-020-00272-3. PubMed PMID: 
33001410.

26. Aw D, Woodrow L, Ogliari G, Harwood R. Association of frailty with mortality in older inpatients with Covid-19: a cohort study. Age Ageing. 
2020;49(6):915–22. doi: http://dx.doi.org/10.1093/ageing/afaa184. PubMed PMID: 32778870.

27. Ma Y, Hou L, Yang X, Huang Z, Yang X, Zhao N, et al. The association between frailty and severe disease among COVID-19 patients aged over 
60 years in China: a prospective cohort study. BMC Med. 2020;18:274. doi: https://doi.org/10.1186/s12916-020-01761-0.

www.scielo.br/reeusp
https://www.gov.br/saude/pt-br/centrais-de-conteudo/publicacoes/boletins/epidemiologicos/covid-19/2021/boletim_epidemiologico_covid_52_final2.pdf
https://www.gov.br/saude/pt-br/centrais-de-conteudo/publicacoes/boletins/epidemiologicos/covid-19/2021/boletim_epidemiologico_covid_52_final2.pdf
https://doi.org/10.1590/1413-81232020259.20382020
https://doi.org/10.1590/1413-81232020259.20382020
https://pubmed.ncbi.nlm.nih.gov/32876277
https://ltccovid.org/wp-content/uploads/2020/05/Mortality-associated-with-COVID-26-April-1.pdf
https://doi.org/10.1097/PHM.0000000000001614
https://pubmed.ncbi.nlm.nih.gov/33048890
https://doi.org/10.1590/0034-7167-2017-0078
https://pubmed.ncbi.nlm.nih.gov/29791636
https://doi.org/10.1016/j.exger.2021.111620
https://pubmed.ncbi.nlm.nih.gov/34742855
https://doi.org/10.36660/abc.20201238
https://pubmed.ncbi.nlm.nih.gov/33909761
https://doi.org/10.1111/j.1751-553X.2007.00971.x
https://doi.org/10.1111/j.1751-553X.2007.00971.x
https://pubmed.ncbi.nlm.nih.gov/19046315
https://pubmed.ncbi.nlm.nih.gov/15331338
https://doi.org/10.1016/S0002-8223(21)02009-5
https://wwwn.cdc.gov/nchs/data/nhanes3/3a/VIFSE-acc.pdf
https://wwwn.cdc.gov/nchs/data/nhanes3/3a/VIFSE-acc.pdf
https://apps.who.int/iris/bitstream/handle/10665/42132/WHO_TRS_854_spa.pdf?sequence=1&isAllowed=y
https://apps.who.int/iris/bitstream/handle/10665/42132/WHO_TRS_854_spa.pdf?sequence=1&isAllowed=y
https://doi.org/10.1093/gerona/56.3.M146
https://pubmed.ncbi.nlm.nih.gov/11253156
http://dx.doi.org/10.1093/geront/9.3_Part_1.179
https://doi.org/10.1590/1413-81232020259.14552020
https://pubmed.ncbi.nlm.nih.gov/32876245
https://pubmed.ncbi.nlm.nih.gov/32876245
https://doi.org/10.1371/journal.pone.0245432
https://pubmed.ncbi.nlm.nih.gov/33444352
https://pubmed.ncbi.nlm.nih.gov/33687811
https://doi.org/10.1136/bjsports-2021-104080
https://pubmed.ncbi.nlm.nih.gov/33849909
https://doi.org/10.1016/j.jamda.2021.02.019
https://pubmed.ncbi.nlm.nih.gov/33757725
https://pubmed.ncbi.nlm.nih.gov/33757725
https://doi.org/10.1016/j.clnu.2020.10.043
https://doi.org/10.1016/j.clnu.2020.10.043
https://pubmed.ncbi.nlm.nih.gov/33160700
https://doi.org/10.1007/s11357-020-00272-3
https://pubmed.ncbi.nlm.nih.gov/33001410
https://pubmed.ncbi.nlm.nih.gov/33001410
https://doi.org/10.1093/ageing/afaa184
https://pubmed.ncbi.nlm.nih.gov/32778870


9

Queiroz BL, Nascimento CQ, Souza TOM, Bádue GS, Bueno NB, Vasconcelos SML, Mello CS, Ribeiro-Andrade M, Ataíde TR, Barros-Neto JA

www.scielo.br/reeusp Rev Esc Enferm USP · 2023;57:e20230128

28. Wiertz CM, Vints WA, Maas GJ, Rasquin SMC, van Horn YY, Dremmen MPM, et al. COVID-19: patient characteristics in the first phase of 
postintensive care rehabilitation. Arch Rehabil Res Clin Transl. 2021;3(2):100108. doi: http://dx.doi.org/10.1016/j.arrct.2021.100108. PubMed 
PMID: 33558860.

29. Borghi-Silva A, Krishna AG, Garcia-Araujo AS. Importance of functional capacity assessment and physical exercise during and after hospitalization 
in COVID-19 patients: revisiting pulmonary rehabilitation. J Bras Pneumol. 2021;47(4):e20210277. doi: http://dx.doi.org/10.36416/1806-3756/
e20210277. PubMed PMID: 34495182.

30. Savoia C, Volpe M, Kreutz R. Hypertension, a moving target in COVID-19: current views and perspectives. Circ Res. 2021;128(7):1062–79. doi: 
http://dx.doi.org/10.1161/CIRCRESAHA.121.318054. PubMed PMID: 33793331.

ASSOCIATE EDITOR
Marcia Regina Martins Alvarenga

This is an open-access article distributed under the terms of the Creative Commons Attribution License.

www.scielo.br/reeusp
https://doi.org/10.1016/j.arrct.2021.100108
https://pubmed.ncbi.nlm.nih.gov/33558860
https://pubmed.ncbi.nlm.nih.gov/33558860
https://doi.org/10.36416/1806-3756/e20210277
https://doi.org/10.36416/1806-3756/e20210277
https://pubmed.ncbi.nlm.nih.gov/34495182
https://doi.org/10.1161/CIRCRESAHA.121.318054
https://pubmed.ncbi.nlm.nih.gov/33793331

