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Abstract 
Endocrine manifestations in post-acute COVID-19 may result from direct viral lesions or immunological and inflammatory causes. 
COVID-19 may exacerbate the pre-existing inflammatory state in diabetes mellitus. This study aimed to describe the functional 
status and quality of life of adults and older people after hospitalization for COVID-19, comparing diabetics and non-diabetics. This 
observational study evaluated patients with or without diabetes/pre-diabetes at 73 (n=53) and 376 (n=52) days of convalescence from 
COVID-19. In functional status, respectively in assessments 1 and 2, the score on the Post-COVID-19 Functional Status scale (PCFS) 
was 2 (1–3) and 2 (0–2), being 75.5% and 72.5% the frequency of participants with very mild, mild, moderate, or severe functional 
limitations. In quality of life, the frequencies of participants with mild, moderate, severe, or extreme problems in the EuroQol 5 
Dimensions 5 Levels (EQ-5D-5L) domains were 39.6% in mobility, 17.0% in self-care, 45.3% in usual activities, 73.6% in pain/
discomfort, and 71.7% in anxiety/depression in the first assessment; 34.6% in mobility, 9.6% in self-care, 37.3% in usual activities, 
73.1% in pain/discomfort, and 65.4% in anxiety/depression in the second assessment. The EQ-5D-5L Visual Analogue Scale (VAS) 
score was 70 (50-90) in Assessment 1 and 80 (60-90) in Assessment 2. There were no differences in PCFS and EQ-5D-5L scores nor 
associations with their items between diabetic and non-diabetic groups. Diabetes mellitus, therefore, does not seem  to influence quality 
of life and functional status in the first year after hospitalization for COVID-19. 
Keywords: Diabetes Mellitus. COVID-19. Quality of Life.

Resumo
Manifestações endócrinas na COVID-19 pós-aguda podem decorrer de lesões virais diretas ou causas imunológicas e inflamatórias. 
A COVID-19 pode exacerbar o estado inflamatório preexistente no diabetes mellitus. O objetivo deste estudo foi descrever estado 
funcional e qualidade de vida de adultos e idosos após hospitalização por COVID-19, comparando diabéticos e não-diabéticos. Foi um 
estudo observacional que avaliou pacientes com ou sem diabetes/pré-diabetes aos 73 (n=53) e 376 (n=52) dias de convalescença da 
COVID-19. No estado funcional, respectivamente nas avaliações 1 e 2, o escore na Post-COVID-19 Functional Status scale (PCFS) 
foi 2 (1–3) e 2 (0–2), sendo 75,5% e 72,5% a frequência de participantes com limitações funcionais muito leves, leves, moderadas ou 
graves. Na qualidade de vida, as frequências de participantes com problemas leves, moderados, graves ou extremos nos domínios do 
EuroQol 5 Dimensions 5 Levels (EQ-5D-5L) foram 39,6% em mobilidade, 17,0% em autocuidado, 45,3% em atividades habituais, 
73,6% em dor/desconforto e 71,7% em ansiedade/depressão na primeira avaliação; 34,6% em mobilidade, 9,6% em autocuidado, 
37,3% em atividades habituais, 73,1% em dor/desconforto e 65,4% em ansiedade/depressão na segunda avaliação. O escore da Escala 
Visual Analógica (VAS) do EQ-5D-5L foi 70 (50-90) na Avaliação 1 e 80 (60-90) na Avaliação 2. Não houve diferenças nos escores e 
nem associações com os itens da PCFS e do EQ-5D-5L entre os grupos diabéticos e não-diabéticos. O diabetes mellitus, então, parece 
não influenciar a qualidade de vida e o estado funcional no primeiro ano após hospitalização por COVID-19.
Palavras-chave: Diabetes Mellitus. COVID-19. Qualidade de Vida. 

1 Introduction

Post-COVID-19 syndrome (PCS) has been defined as the 
persistence of signs and symptoms for more than 12 weeks 
after acute Coronavirus disease (COVID-19) infection, which 
are not explained by an alternative diagnosis.1 The most 
prevalently reported symptoms in PCS are fatigue, sleep 
disturbance, dyspnea, ageusia, anosmia, chest pain, headache, 
and cough.2 This syndrome has a significant incidence, as 
shown in an Italian study including 143 patients discharged 
from the hospital after recovery from COVID-19, in which 
only 18 patients (12.6%) did not show any symptoms after a 

period of approximately 60 days since the onset of symptoms.3 

There are some predictive factors that contribute to 
the occurrence of PCS. The risk of PCS is more likely 
in patients with more than 5 symptoms during the acute 
phase of COVID-19 and in patients who are elderly, obese, 
and diabetic.4,5 Carvalho-Schneider et al. reported that 
hospitalization during acute infection and age between 40 and 
60 years were considered the most significant predictors for 
the development of PCS.6

A significant number of patients do not recover 6 months 
after hospital discharge, as shown in a prospective multicenter 
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study, in which only 20% to 30% recovered completely, and 
the non-recovery of most patients during this period was 
associated with the female sex, middle age (40 to 59 years), 
the presence of 2 or more comorbidities, and mechanical 
ventilation.7

Symptoms may persist for at least 1 year in a considerable 
proportion of COVID-19 survivors, and they are more evident 
in women and patients with more severe acute COVID-19 
infection, as demonstrated by a systematic review and meta-
analysis.8

The number of symptoms during the initial phase of 
the disease seems to influence the occurrence of PCS. 
The quantity of symptoms present in the initial phase of 
COVID-19 infection contributes to patients experiencing 
persistent fatigue.9 

Göertz et al.10 showed the presence of multiple symptoms 
3 months after infection, in both hospitalized and non-
hospitalized patients. Another study that evaluated patients 
2 months after severe COVID-19 infection showed that 
there was no association between the presence or absence of 
preexisting comorbidities and the persistence of symptoms 
such as fatigue, sleep disturbance, and pain.11

One of the most common complaints observed in PCS is 
fatigue.12 Fatigue or muscle weakness and sleep disturbances 
are the most common symptoms 6 months after hospitalization 
due to COVID-19.13 Nonetheless, the symptom of fatigue 
varies among  patients, and preexisting diagnosis of depression 
is associated with severe post-COVID-19 fatigue.12

The association between long COVID and different 
variants of the SARS-CoV-2 virus remains uncertain; 
however, a study showed that the prevalence of long COVID 
among healthcare professionals could vary between pandemic 
waves, from 48.1% during the first wave (February to 
September 2020 [wild-type variant]), to 35.9% during the 
second wave (October 2020 to July 2021 [alpha variant]), and 
16.5% during the third wave (August 2021 to March 2022 
[delta and omicron variants]).14 Further studies are needed to 
investigate the risks of PCS according to the different variants 
of SARS-CoV-2.

The estimated global prevalence of PCS is 43%, and 
patients who were hospitalized during acute COVID-19 
infection had a higher prevalence of PCS (54%), compared to 
non-hospitalized patients (34%).15 

Type 2 diabetes mellitus has a bidirectional relationship 
with COVID-19.16 Poorly controlled diabetes increases 
the severity of COVID-19 and is associated with increased 
mortality and morbidity, 17 and COVID-19 has also been 
observed to result in worse glycemic control, progression 
from pre-diabetes to diabetes, increased number of symptoms, 
and increased corticoid-induced diabetes.18

Comorbidities, such as diabetes, hypertension, and 
cardiovascular disease, are risk factors for the severity and 
mortality of people infected with COVID-19.19

Although some studies have shown the expression of 
= Angiotensin Converting Enzyme-2 (ACE2) and type II 
transmembrane serine protease (protease involved in the entry 
of SARS-CoV-2 into the cell) in ß cells,20 the primary deficit 
in insulin production is probably mediated by factors such as 
the inflammatory state of the disease or the stress response due 
to infection and peripheral insulin resistance.21

There is evidence that patients with diabetes have higher 
levels of inflammatory markers, increased risk of severe 
pneumonia, more intense inflammatory response, higher 
levels of D-dimer and fibrinogen, and hypercoagulability 
compared to patients without diabetes.22

Patients with diabetes are more prone to thrombotic events, 
and data have shown that thrombotic events are a frequent 
complication during COVID-19 infection.23 Type 2 diabetes 
mellitus can cause microvascular complications, involving the 
eyes, nerves, and kidneys; however, we do not know whether 
these complications may be exacerbated by microvascular 
damage due to COVID-19.17

In summary, potential mechanisms that may increase 
susceptibility to COVID-19 in patients with diabetes include 
the following: higher affinity cellular binding and the virus’ 
efficient entry; decreased viral clearance; decreased T cell 
function; increased susceptibility to hyperinflammation and 
cytokine storm syndrome; and the presence of cardiovascular 
diseases.24

Approximately 33% of patients hospitalized for 
COVID-19 had a diagnosis of diabetes, according to a study 
of 5,416 patients who required hospitalization.25

Another factor that is associated with disease prognosis is 
the patient’s body mass index (BMI), given that overweight 
and obesity are associated with unfavorable prognosis 
in patients with diabetes who have been hospitalized for 
COVID-19.26

In addition to the risks that influence patient outcomes 
during the course of the disease, it is important to know the 
factors that determine the patient’s quality of life, functional 
status, and persistence of symptoms in the long term after 
SARS-CoV-2 infection.

The factors that contribute to PCS in patients with diabetes 
include worsening glycemic levels, sarcopenia, malnutrition, 
electrolyte disorders, worsening of comorbidities, presence 
of secondary infections, psychological stress, neuropathy, 
autonomic dysfunction, and use of corticosteroids.17

Furthermore, sequelae due to lung damage (such as 
pulmonary fibrosis) are more frequent in patients with 
poorly controlled diabetes, who may have persistent dyspnea 
requiring supplemental oxygen.27

Endocrine manifestations in the setting of post-acute 
COVID-19 may be consequences of direct viral injury, 
immunological and inflammatory causes, or iatrogenic 
complications.28 The preexisting inflammatory state in 
diabetes can be exacerbated after COVID-19, causing diverse 
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symptoms.17 A diagnosis of diabetic ketoacidosis has been 
identified even in patients without previous diagnosis of 
diabetes mellitus, weeks to months after the resolution of 
COVID-19 symptoms.29

In diabetes, neuropathy and myopathy contribute to 
muscle atrophy and sarcopenia.30 Additionally, factors such as 
COVID-19 infection, hospitalization, protein deficiency, and 
corticosteroid therapy often cause rapid onset of sarcopenia in 
severe COVID-19 infections.31

Therefore, the objective of the study was to evaluate 
manifestations in patients recovered from COVID-19, 
comparing diabetic and non-diabetic individuals, describing 
the findings through health instruments: Post-COVID-19 
Functional Status (PCFS), EuroQol 5 Dimensions 5 Levels 
(EQ-5D-5L).

2 Material and Methods
2.1 Study design

This was a prospective observational study that followed 
two groups of patients after hospital discharge: with diabetes 
mellitus or pre-diabetes and without diabetes, with in-person 
data collection that took place in 2 assessments during the 
period from August 2020 to December 2022.

2.2 Ethics statement

This study research project was submitted and received 
approval from the Human Research Ethics Committee 
from Universidade Federal de Santa Catarina (CAAE: 
36944620.5.1001.0121) under protocol number 4.290.578. 
It followed all the ethical standards contained in Resolution 
CNS nº 466/12, and all participants involved in the study 
signed a free and informed consent form. 

2.3 Participants and study location

Treated patients with a positive laboratory diagnosis for 
COVID-19 were eligible to participate in this study. The 
inclusion criteria were as follows: patients who required 
hospitalization, presented moderate or severe form of the 
disease, and were overweight or obese. The exclusion criteria 
were patients with BMI > 50 kg/m2 and assessment conducted 
outside the convalescence period, established at between 11 
and 13 months.

Data were collected during the period from August 2020 
to December 2022 in a university hospital located in the 
South Region of Brazil. The patients involved in the study 
were assessed at 2 different moments, 73 and 376 days 
after the beginning of convalescence, respectively. During 
these assessments, the following health status assessment 
instruments were applied: Post-COVID-19 Functional Status 
(PCFS), EuroQol 5 Dimensions 5 Levels (EQ-5D-5L), and 
visual analog scale (VAS). Patients diagnosed with diabetes 
and pre-diabetes were considered in the same group for 
comparison with non-diabetic participants, with the objective 

of analyzing the post-COVID-19 clinical repercussions in 
these 2 patient groups.

2.4 Assessment instruments
2.4.1 post-COVID-19 Functional Status (PCFS)

The purpose of the PCFS scale is to monitor post-
COVID-19 patients’ recovery after hospital discharge and 
assess long-term functional sequelae.33

The instrument contains 5 items that grade the patient’s 
functional limitation after COVID-19. The score ranges from 
0 to 4, with the maximum score representing the most severe 
functional limitation. The following items are assessed: 
constant care; basic activities of daily living; instrumental 
activities of daily living; participation in usual social roles; 
and a checklist of symptoms. 

2.4.2 EuroQol 5 Dimensions-5 Levels (EQ-5D-5L/VAS) 

The instrument assesses the following 5 domains: 
mobility; self-care; usual activities; pain/discomfort; and 
anxiety/depression. Scores range from 1 to 5, with the 
minimum score representing no problem and the maximum 
score representing extreme problems. The visual analog scale 
(VAS) was used for patients to score their quality of life from 
0 (worst imaginable health) to 100 (best imaginable health) 
at the time of the first and second assessments.34 Based on its 
usefulness, it is a widely used instrument, and its validity and 
reliability have been established.35

2.5 Statistical analysis

The data collected were tabulated and audited in a 
Microsoft Excel® spreadsheet and analyzed using Statistical 
Package for the Social Sciences (SPSS), version 23. The 
normality of the numerical variables was tested using the 
Shapiro-Wilk test, and they were shown as measures of 
central tendency and dispersion, whereas categorical variables 
were shown as absolute and relative frequency. To test the 
association between categorical variables of interest, the 
chi-square or Fisher’s exact test was used. To compare the 
numerical variable between categorical variables of interest, 
the Mann-Whitney U and Kruskal-Wallis tests were used. The 
level of statistical significance was set at 5%.

3 Results and Discussion

During the first assessment, 53 patients were evaluated. 
Their mean age was 51 years (standard deviation [SD] = 12) 
years; the mean BMI was 31.2 (29.0 – 34.4) kg/m2, and there 
were 27 women (50.9%). During the second assessment, 52 
patients participated, and the mean age was 49 years (SD = 
12); the mean BMI was 32.0 (29.8 – 34.8) kg/m2, and there 
were 26 women (50.0%).

Table 1 shows the general characteristics of the study 
participants. Assessments 1 and 2 occurred 73 (66 – 80) 
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and 376 (SD = 8) days after the onset of convalescence, 
respectively.

Table 1 – Clinical characteristics of the study participants
Assessment 1 Assessment 2

n (%) n (%)
ICU
No 13 (24.5) 6 (11.5)
Yes 40 (75.5) 46 (88.5)

IMV
No 18 (34.0) 12 (23.1)
Yes 35 (66.0) 40 (76.9)

Obesity
No 16 (30.2) 16 (30.8)
Yes 37 (69.8) 36 (69.2)
DM
No 34 (64.2) 35 (67.3)
Yes 19 (35.8) 17 (32.7)

Legend – ICU: intensive care unit; IMV: invasive mechanical ventilation; 
DM: diabetes mellitus. 
Source: research data.

In the first assessment, 19 (35.8%) patients had diabetes, 
and 37 (69.8%) patients had a diagnosis of obesity, whereas, 
in the second assessment, 17 (32.6%) of the participants had a 
diagnosis of diabetes, and 36 (69.2%) participants were obese. 
Among the 19 patients with diabetes in the first assessment, 
15 (78.9%) of them were obese; in the second assessment, 
among the 17 patients with diabetes, 14 (82.4%) were obese.
In the first and second assessments of functional status, the 
PCFS score was 2 (1 – 3) and 2 (0 – 2), respectively, with 40 
(75.5%) and 37 (72.5%) of the participants presenting very 
mild, mild, moderate, or severe functional limitations (score ≥ 
1). Figure 1 details the frequency of each PCFS item on both 
assessments. 

Figure 1 – Distribution of PCFS items

Source: research data.

Quality of life was assessed using the EQ-5D-5L. 
In the first assessment, participants who had moderate, 
severe, or extreme problems (score ≥ 2) in each domain 
were distributed as follows: 21 (39.6%) in “mobility,” 9 
(17.0%) in “self-care,” 24 (45.3%) in “usual activities,” 39 
(73.6%) in “pain/discomfort,” and 38 (71.7%) in “anxiety/
depression.” In the second assessment, participants with 
this presentation were distributed as follows: 18 (34.6%) 
in “mobility,” 5 (9.6%) in “self-care,” 19 (37.3%) in 
“usual activities,” 38 (73.1%) in “pain/discomfort,” and 34 
(65.4%) in “anxiety/depression.” Another study, including 
91 patients assessed 6 months after admission to the 
intensive care unit, demonstrated decreased quality of life 
in 67% of the participants. Mobility was the most affected 
domain (56%), followed by pain/discomfort (48%) and 
anxiety/depression (46%).36 The results of their study are 
similar to ours, which also showed that these domains 
were the most impaired.

 VAS, in turn, was equal to 70 [50 – 90] and 80 [60 
– 90] in assessments 1 and 2, respectively. No difference 
was observed in VAS when comparing patients: with 
and without diabetes mellitus; with and without obesity; 
without diabetes mellitus or obesity, without diabetes 
mellitus and with obesity, with diabetes mellitus and 
without obesity, and with diabetes mellitus and obesity. 
Regarding VAS, we did not observe a significant difference 
between patients with and without diabetes. Another 
study also demonstrated impaired quality of life in 143 
patients, 44.1% of whom presented worsened quality of 
life, verified by VAS score. The scale was applied a mean 
of 36.1 days after discharge and retrospectively compared 
with quality of life prior to COVID-19 diagnosis.3A cohort 
of 78 patients showed that 51% had impaired quality of 
life, with a mean of 13 weeks after the onset of COVID-19 
symptoms, and this finding was similar in patients with and 
without comorbidities,37 which corroborates our results, in 
which there were no differences between the groups with 
and without diabetes.

The presence or absence of diabetes mellitus was not 
associated with the items in the EQ-5D-5L domains of 
“mobility” (assessment 1: χ² [3] 1.793, p = 0.617; assessment 
2: χ² [3] 2.148, p = 0.542), “self-care” (assessment 1: χ² [4] 
1.334, p = 0.856; assessment 2: χ² [2] 0.286, p = 0.867), 
“usual activities” (assessment 1: χ² [4] 6.516, p = 0.164; 
assessment 2: χ² [4] 4.670, p = 0.323), “pain/discomfort” 
(assessment 1: χ² [4] 3.401, p = 0.493; assessment 2: χ² [4] 
2.032, p = 0.730), and “anxiety/depression” (assessment 
1: χ² [4] 6.121, p = 0.190; assessment 2: χ²[4] 2.578, p 
= 0.631) in the total sample. This difference in mobility 

Legend – PCFS: Post-COVID-19 Functional Status. Note: Assessment 1 
(n = 53); assessment 2 (n = 51). 
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could be influenced by sarcopenia (Table 2). 
Table 2 – Association between EQ-5D-5L domains and DM 
in the total sample

Assessment 1 Assessment 2

Without 
DM

With 
DM

p 
value

Without 
DM

With 
DM

p 
value

Mobility

   < 2 19 (55.9)
13 

(68.4)
0.40

23 
(65.7)

11 
(64.7)

1.00
   ≥ 2 15 (44.1)

6 
(31.6)

12 
(34.3)

6 
(35.3)

Self-
care

   < 2 28 (82.4)
16 

(84.2)
1.00

32 
(91.4)

15 
(88.2)

1.00
   ≥ 2 6 (17.6)

3 
(15.8)

3 (8.6)
2 

(11.8)

Usual 
acti-
vities

   < 2 20 (58.8)
9 

(47.4)
0.57

22 
(62.9)

10 
(62.5)

1.00
   ≥ 2 14 (41.2)

10 
(52.6)

13 
(37.1)

6 
(37.5)

Pain/
discom-
fort

   < 2 7 (20.6)
7 

(36.8)
0.22

8 (22.9)
6 

(35.3)
0.51

   ≥ 2 27 (79.4)
12 

(63.2)
27 

(77.1)
11 

(64.7)

Anxiety/
depres-
sion

   < 2 10 (29.4)
5 

(26.3)
1.00

10 
(28.6)

8 
(47.1)

0.22
   ≥ 2 24 (70.6)

14 
(73.7)

25 
(71.4)

9 
(52.9)

Legend – EQ-5D-5L: EuroQol 5 Dimensions 5 Levels; DM: diabetes 
mellitus. Note: Results expressed as absolute and relative numbers.
Source: research data.

after hospital discharge, which may suggest that mobility 
impairment mainly occurs in an earlier phase after hospital 
discharge (4 weeks).

PCFS scores were not associated with diabetes mellitus 
(assessment 1: χ² [4] 1.339, p = 0.855; assessment 2: χ² [4] 
4.240, p = 0.374) or obesity (assessment 1: χ² [4] 1.006, p 
= 0.909; assessment 2: χ² [4] 3.208, p = 0.524), even when 
they were pooled (assessment 1: χ² [12] 4.666, p = 0.968; 
assessment 2: χ² [12] 15.146, p = 0.234) (Table 3). When the 
PCFS scores were dichotomized, the lack of association with 
diabetes, obesity, and pooled diabetes mellitus and obesity 
was maintained.

Table 3 – Association of DM and/or obesity with PCFS 

PCFS
Without 
DM or 
obesity

Without 
DM and 

with obesity

With DM 
and without 

obesity

With 
DM 
and 

obesity

p 
value

Assessment 1

   < 2 3 (25.0) 7 (31.8) 1 (25.0)
6 

(40.0)
0.85

   ≥ 2 9 (75.0) 15 (68.2) 3 (75.0)
9 

(60.0)

Assessment 2

   < 2 6 (46.2) 7 (31.8) 2 (66.7)
8 

(61.5)
0.31

   ≥ 2 7 (53.8) 15 (68.2) 1 (33.3)
5 

(38.5)
Legend –DM: diabetes mellitus; PCFS: Post-COVID-19 Functional 
Status. Note: Results expressed as absolute and relative numbers.
Source: research data.

This difference in mobility could be influenced by 
sarcopenia. There is evidence that patients with diabetes have 
an increased risk of sarcopenia compared to those without 
diabetes.30 Nonetheless, limitations in mobility and in other 
domains have been observed in both groups, showing the 
impact of the disease on the lives of patients both with and 
without a diagnosis of diabetes.

Our study found a very homogeneous group of patients, 
which may be one of the causes for this difference not being 
significant between the groups of patients with and without 
diabetes. Other limitations are due to the sample size and 
the fact that all patients were hospitalized, in a ward and/or 
intensive care unit, which may be factors that make it difficult 
to generalize the results to other patient groups. The relatively 
low mean age of the patients (51 years) may have influenced 
the result, given that elderly patients are known to have lower 
scores on the EQ-5D.39,40

In the group of patients without diabetes, other 
comorbidities were present in 19 of the 34 patients (55.9%) 
and 16 of the 35 patients (45.7%) in the first and second 
assessments, respectively, which may have interfered with the 
lack of significant difference between the groups analyzed, 
given that chronic diseases can influence the quality of life 

The EQ-5D-5L showed that the most frequent problems 
reported in our study were pain/discomfort (73.6% and 73.1% 
in assessments 1 and 2, respectively) and anxiety/depression 
(71.7% and 65.4% in assessments 1 and 2, respectively). The 
study by Akter et al.38 investigated patient complications 4 
weeks after recovery from COVID-19, and the most affected 
domain was pain/discomfort (29.8%). In their study, however, 
patients with diabetes (40%) had significantly higher levels 
of pain than those without diabetes (27.3%); furthermore, 
mobility problems were found to be significantly greater in 
patients with diabetes than in those without diabetes.38 In 
our study, the variable diabetes mellitus was not associated 
with mobility scores; however, the assessment times were 
around 2 months (assessment 1) and 1 year (assessment 2) 
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score.41 Other study limitations include the absence of a 
control group (patients without comorbidities) and the lack of 
data about patients’ quality of life and functionality during the 
pre-COVID-19 period. In the group of patients with diabetes, 
84.2% and 70.6%, in assessments 1 and 2, respectively, had 
other comorbidities, making it difficult to assess the influence 
of diabetes alone on the patients’ quality of life. Our study 
also did not include a control group without COVID-19 to 
differentiate specific effects mediated by COVID-19 from 
those mediated by critical illnesses. 

Our study was conducted in person with the participants; 
furthermore, during the assessments, we asked about 
medication use and comorbidities, and we filled out the 
Charlson Comorbidity Index for all participants.

The PCFS scores were not associated with diabetes. When 
the PCFS scores were dichotomized, the lack of association 
with diabetes mellitus, obesity, and pooled diabetes mellitus 
and obesity was maintained.

A case-control study, which assessed post-COVID-19 
patients with and without diabetes a mean of 7 months after 
hospital discharge, verified that diabetes was not associated 
with differences in limited activities of daily living,42 which 
corroborates our results.

In assessments 1 and 2, respectively, 36 (67.9%) and 
28 (54.9%) study participants presented slight, moderate, 
or severe functional limitation (score ≥ 2). This result is in 
agreement with another study including 91 patients, which 
showed that 63% reported decreased functional status 6 
months after hospitalization; however, in that study, all 
participants had been admitted to an intensive care unit.36

There are some limitations to defining which factors 
interfere with the impact that COVID-19 will have on 
patients’ quality of life in the long term, because there are few 
studies with follow-up of patients for 12 months. It is also 
necessary to consider sociodemographic and clinical factors 
in order to better define the impact of PCS and distinguish it 
from confounding factors related to this condition.43

Although it is difficult to determine the exact 
epidemiological data about PCS, this information is necessary 
to assist health systems and governments so that they can 
develop appropriate support plans and treatments.44 

The patients included in our study represent a small 
sample of the population hospitalized for COVID-19; 
however, considering that 537 million people have been 
diagnosed with diabetes worldwide (10.5% of the world 
population),45 and if we project the impact on these patients’ 
lives and the limitations to daily living, these results may be 
an alert regarding the implementation of public health policies 
in order to prevent the consequences of PCS.

Sedentary behavior has been an important patient 
complaint during the pandemic; for this reason, approaches 
such as telerehabilitation are beneficial for increasing physical 
activity; improving quality of life; and decreasing anxiety, 
depression, and perceived loneliness during the pandemic 

period for all the individuals, as shown by a study including 
patients with type 1 diabetes and a control group.46

Multidisciplinary rehabilitation teams should provide 
support to these patients by addressing the physical, 
psychological, and psychiatric aspects of rehabilitation, 
and managing the complaint of fatigue should be the key 
component.47

The stratification of patients’ limitations can be a means to 
organize support so that each patient receives treatment with 
specialized teams, with a multidisciplinary approach including 
nutritional, physical therapy, and psychological follow-up.17

4 Conclusion

Based on the results of our study, we conclude that diabetes 
does not seem to interfere with patients’ quality of life and 
functionality during a 1-year period after hospitalization for 
COVID-19. The main complaints were in the domains of 
pain/discomfort and anxiety/depression; furthermore, more 
than 60% of patients presented functional limitations with 
PCFS ≥ 2 approximately 2 months after hospitalization for 
COVID-19, in both the groups with and without diabetes. 
To improve these patients’ quality of life and functionality, 
outpatient follow-up for the treatment of PCS should have a 
multidisciplinary approach. 
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