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Abstract

Objectives: to determine the clinical and epidemiological profile of the long post-COVID syndrome
(LPCS) and the quality of life among female survivors compared to males after hospitalization for
COVID-19 in the city of Recife, Brazil.

Methods: a prospective cohort study analyzed demographic and clinical data during hospitalization,
as well as LPCS and the quality of life questionnairewhereasdata was collected by telecare at three,
sixand 12 months after hospital discharge. Logistic regression was used to explore the association
between variables and each dimension of the questionnaire.

Results: 887 patients were included. At the end of three, sixand 12 months, women were more

frequently reported with LPCS (p<0.001). Regarding quality of life, women tended to worsen over time
in all domains compared to men: mobility domain (28.4% versus 9.3%, p<0.05), personal care (14.8%
versus 5.6%,; p<0.05), usual activities (30.8% versus 13.1%, p < 0.05), pain/discomfort (29% versus
16.9%, p<0.05) and anxiety/depression (43.8% versus 33.3%, p<0.05).

Conclusion: the frequency of LPCS increased and the quality of life worsened with both genders
until the first year after hospital discharge, especially in women.
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Introduction

The acute infection caused by severe acute respiratory
syndrome coronavirus 2 (SARS Cov2-), which causes
coronavirus disease 2019 (COVID-19), has constituted a
serious pandemic, with more than 775 million confirmed
cases and seven million deaths worldwide by March 31,
2024." However, many of the survivors have reported
persistence of symptoms beyond 12 weeks of acute onset,
without an alternative diagnosis, which characterizes the
long post-COVID syndrome (LPCS).2

One year after acute infection, COVID-19 survivors
still had lower health status than matched non-COVID-19
controls, for age, sex, comorbidities,** the severity of the
acute disease and female patients have been the main risk
factors for the development of the syndrome.* Women and
presence of high blood pressure were the main factors
associated with LPCS.°

Even after one year, approximately 20% of patients
have reported significant worsening in their quality of
life.? Matched COVID-19 survivors at 12 months had
more problems with mobility, pain or discomfort, and
anxiety or depression, and had more prevalent symptoms
than the controls.® Anxiety and depression have been the
main clinical problems identified in the quality of life of
patients with LPCS.2

Brazilian LPCS patients have been evaluated in
different scenarios. Fatigue, dyspnea, arthralgia, and
depression/anxiety were the most prevalent symptoms
identified after 12 months.*” However, the clinical profile
of LPCS and the quality of life until the period of one
year need to be better evaluated in developing countries
like Brazil to determine the clinical and epidemiological
profile of LPCS and the quality of life among female
survivors compared to males.

The frequency of long post-COVID syndrome and its
impact on the quality of life need to be assessed by genders
in COVID-19 survivors who were hospitalized. Therefore,
this study aims to compare the clinical and epidemiological
profiles of female and male survivors and determine
their quality of life at three, six, and twelve months after
hospital discharge. The study was conducted at a reference
hospital for COVID-19 diagnosis and treatment in Recife,
Pernambuco, Brazil.

Methods

This prospective study analyzed data of clinical and
quality of life of patients discharged between April 2020
to May 2021 at a reference hospital created for diagnosis
and treatment of COVID-19 cases in the city of Recife,
State of Pernambuco, Brazil, the Hospital de Campanha
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Aurora (HCA), with 100 Intensive Care Unit (ICU) beds
and 60 ward beds.

Patients were included in this cohort if they were
18 years or older, discharged after hospitalization,
confirmed positive for COVID-19 by real-time polymerase
chain reaction testing (RT-PCR SARS-CoV-2) Patients
were followed up to one year after discharge and were
dichotomized into two groups by sex: female and male
patients. Pregnant and postpartum patients were excluded.

The following demographic data and epidemiological
and clinical variables were assessed: age, ethnicity
(categorized into white, mixed, black and others), level
of schooling (categorized into illiterate, up to elementary
school, up to high school or college/university); marital
status (dichotomized as single [divorced, unmarried,
widowed] versus married [married, living with partner]),
comorbidities (Hypertension, diabetes, lung disease,
obesity, kidney disease and asthma); Smoking was
assessed by never smoked, former smokers and current
smokers. Frequency of ICU admissions, use of mechanical
ventilation, vasopressors and hemodialysis were also
collected.

The recommendations of STROBE (Strengthening
the Reporting of Observational Studies in Epidemiology)
were used as reference.

All patients after discharge were invited to participate
in this study. patients were assessed at three, six, and 12
months after discharge by teleconsultations to collect
updated clinical data and quality of life questionnaire.
Patients who informed some new symptoms more than
12 weeks and had not been before hospitalized by
COVID-19 were considered having LPCS. Patients or their
relatives were accepted as responders. Teleconsultations
were done by one of four different health professionals
among nurses or physiotherapists after specific training.
The telephone interview was conducted using the same
standard questionnaire (Table 1).

The main analysis was the quality of life assessed
by the EuroQol five-dimension three-level (EuroQol
5D-3L) questionnaire. EQ-5D-3L questionnaire to assess
health-related quality of life, the EQ-5D-3L descriptive
system comprises the following five dimensions: mobility,
self-care, usual activities, pain/discomfort and anxiety/
depression. Each dimension has 3 levels: 1-no problem,
2-some problem, and 3-extreme problem. The sum of
2 and 3 levels was used to determine the frequency of
each domain altered. A Brazilian Portuguese version was
requested by the Sociedade Pernambucana de Combate ao
Cdncer-SPCC with screening number 36973 was granted
by EuroQol on July 30%, 2020.3

Data were analyzed using SPSS version 28.0 and only
valid data were considered. A descriptive analysis of the study



Table1

Post-COVID 19 syndrome and quality of life in women

COVID-19 survey questionnaire for data collection. Hospital Aurora - Recife, PE, 2021.

RESEARCH QUESTIONNAIRE ON COVID -19
SURVIVING PATIENTS

3 O/60 /12 O MONTHS

Date of survey: / /
Time __ :

Referring to patient (patient’s name):

Who answered this questionnaire:
[ patient O family member - who?:

Marital Status: ;

Race: ; Schooling: ;
Number of house hold

Family experience - in this Pandemic period - since March 2020:

1. Has anyone else in your household SEEKED care for Covid - 19 ? [J No [ Yes (how many?_) [J Do not know

2. Has anyone else in your household tested POSITIVE for Covid -19? [0 No [ Yes (how many?_) [0 Do not know

3. Has anyone else in your household been HOSPITALIZED for Covid -19? [0 No [J Yes (how many?_) [J Do not know

4.  Has anyone in your household DIED because of Covid -19? [J No [ Yes (how many?_) [J Do not know

5. Have any other family members (outside your home) DIED from Covid -19? [J No [ Yes (quantas?) [J Do not know

6.  Has a friend, co-worker or neighbor DIED due to Covid -19? [0 No [J Yes (how many) [J Do not know

7.  Has the patient LOST their job or source of income due to Covid -19? L0 No [ Yes

[0 Do not know

8. Is/was the patient primarily responsible for the household’s source of income? [ No [ Yes [ Do not know

9. Has anyone in your household lost their job/source of income due to Covid 19? J No [ Yes (how many?_) [J Do not know

During this period of Covid 19, has your household’s income? [ decreased [ increased [ Not changed

After discharge from hospital:

11. At the time of this survey, is the patient? [J Alive [IDead Date:__/__/___

12. Did the patient have an outpatient medical consultation? O No [ Yes

13. Did the patient need or seek further emergency medical attention? O No [ Yes

14. Did the patient require further hospitalization? O No [ Yes

15.  If hospitalized, for how long (days)? 0 days 0 Do not know

16. Did the patient undergo any surgical procedures? O No O Yes

17. Has the patient been diagnosed with any other new illness? O No [ Yes — Which?:

18. Has the patient undergone any new treatment? O Nao [ Yes — Which?:

19. Does the patient have any respiratory sequelae or symptoms that they did not have before O No [ Yes — Which?:
hospitalization? ”

20. Does the patient have any need for hemodialysis that they did not have before O No [ Yes — Which?:
hospitalization? -

21. Does the patient have any cardiac sequelae or symptoms that they did not have before O No [ Yes — Which:
hospitalization? .

22. Does the patient have any neurological sequelae or symptoms that they did not have before O No [ Yes — Which:
hospitalization? ’

23. Does the patient have any new clinical sequelae or symptoms that they did not have before O No [ Yes — Which:

hospitalization?

population was performed using mean and standard deviation
measures for continuous variables and absolute and relative
frequency distributions for categorical variables. The #-test
was used to compare continuous variables and the chi-square
test was performed to compare categorical variables. Logistic
regression analysis was used to explore the association among
variables and each dimension of EQ-5D-3L, with an emphasis
on older patients. Variables that showed an association with

outcomes in univariate analyses, exhibiting values of p<0.15,
were sequentially tested in a multivariate model. Variables
with p<0.05 were considered statistically significant in the
multiple models.Differences were considered significant
when p<0.05.

The ethics committee of the Hospital do Cancer de
Pernambuco analyzed and approved this research (CAAE:
35243120.7.0000.5205).
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Results

In this study, 1,204 patients were discharged after
hospitalization with RT-PCR positive for SARS-COV-2
from HCA between April 2020 and May 2021. Three
hundred and seventeen patients were excluded because
the follow-up data were not completely collected. At the
end of 3, 6 and 12 months, 635, 395 and 184 patients were
completely evaluated by EQ-5D-3L, respectively. Thus,
887 different patients were included in this study. The
mean age of the participants was 54.58 + 16.13 years old.
Most patients were male (58.1%), self-reported as mixed
colored skin (51.6%), were young, less than 60 years old
(58.4%), had attended elementary school (48.2%) and
were mainly admitted to the intensive care unit (ICU)
(65.2%). Regarding comorbidities, 80.4% of the patients
reported some comorbidity: systemic arterial hypertension
(SAH) was the most frequent 43.5%, followed by diabetes
mellitus (DM) in 23.3% and chronic lung disease in 16.2%.
During hospitalization, most patients were admitted to the
ICU environment (65.2%), where the use of vasoactive
drugs was 10.9%, use of invasive mechanical ventilation
was 39.8%, and the use of hemodialysis, in 34.8% of the
cases. LPCS was identified in 53.1% of patients (Table
2 and 3).

Compared to men, women (41.9%) were older (mean
age 56.31 + 17.19 versus 53.33 + 15.23 years; p=0.001)
as also, had lower levels of schooling (p=0.011), lived
alone or without a partner (p<0.001) and had a higher
frequency of diabetes (p=0.009). There were no significant
differences in terms of ethnicity, other comorbidities, need
for ICU admission, use of vasoactive drugs, hemodialysis
and/or mechanical ventilation (Table 2).

When assessed for LPCS, patients with LPCS were
younger (p=0.024) and males (»p<0.001). There were no
significant differences in terms of ethnicity, education,
comorbidities, need for ICU admission, use of vasoactive
drugs, hemodialysis and/or mechanical ventilation (Table
2). However, at the end of three, six and 12 months
of follow-up, women were more frequently reported
having LPCS (59% versus 45%; p<0.001), (51.7% versus
40%; p<0.001), and (72.9% versus 59.5%; p<0.001),
respectively. Furthermore, there was an increase in the
frequency of long post-COVID syndrome over time for
both genders, reaching its peak frequency at 12 months of
follow-up, primarily affecting female patients (Figure 1).

Regarding the evaluation of quality of life by the EQ-
5D-3L questionnaire, there was a trend towards worsening
in the quality of life over time, predominantly among
women in all domains: in the mobility domain at three
months (9% versus 5.7%, p=ns), at six months (17 versus
6.8%, p<0.05) and at 12 months (28.4% versus 9.3%,
p<0.05), in the personal care domain at three months (7.7%
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versus 4.1%, p<0.05), at six months (15.6 versus 5.8 %,
p<0.05) and at 12 months (14.8% versus 5.6%, p<0.05),
in the usual activities domain at three months (12% versus
6.2%, p<0.05), at six months (19.1 versus 8.9%, p<0.05)
and at 12 months (30.8% versus 13.1%, p<0.05), pain/
discomfort domain at three months (20.1% versus 10.3%,
p<0.05), at six months (28.4 versus 11.6%, p<0.05) and at
12 months (29% versus 16.9%, p<0.05) and the anxiety/
depression domain at three months (34.1% versus 30.8%,
p=ns), at six months (38.8 versus 29.1%, p=ns) and at
12 months (43.8% versus 33.3%, p<0.05). Finally, there
was a trend towards lower scores on the visual analogue
scale (VAS), whose scores range from zero (worst) to 100
points (best), over time for women compared to men, at
three months (85 versus 87, p<0.05), at six months (81
versus 85, p<0.05) and at 12 months (79 versus 81, p=ns)
(Figure 2).

Discussion

In this longitudinal cohort, which assessed surviving
post-COVID patients by telephone interview at 3, 6 and
12 months after hospital discharge, found that half of
the patients met the criteria for LPCS initially and was
worsening over time, although it was more frequent in the
female population, which was perceived in up to 73% at
the end of 12 months. Also, women had more chance and
probable to have impairment in quality of life over time,
assessed by the EQ-5D-3L questionnaire, for all domains,
especially at the end of 12 months. This makes women as
a priority group for assessment, monitoring and treatment
in mental health and physical rehabilitation programs after
developing acute COVID-19.

Women have been more frequently affected by
LPCS.*!” Women have been often diagnosed with
autoimmune diseases, measured higher immunoglobulins
levels, and responded better to infections and vaccines
compared to men.'" Females are affected two to three-fold
higher than males with LPCS.'?> Males have been reported
to develop severe cases of acute COVID-19," but not
LPCS. A metanalyses showed that global prevalence of
inpatients had more frequent long COVID than outpatients
(54% versus 34%) and it was confirmed that female adults
had both higher prevalence and risk of having post-
COVID-19 than male adults.'* And, the survival rate was
lower in men than in women.'® In our study there were
no significant differences in terms of ethnicity, education,
comorbidities, need for ICU admission, use of vasoactive
drugs, hemodialysis and/or mechanical ventilation.

Vaccines against SARS-CoV2 has been a risk
factor for preventing long COVID.!' Analyzing among
healthcare personnel, another Brazilian study identified
that female sex, age and more than two infections by



Table 2

Post-COVID 19 syndrome and quality of life in women

Demographic and clinic characteristics of discharged patients after COVID-19 hospitalization by sex. Hospital Aurora - Recife, PE, 2022.

All patients Female Male
Characteristics 887 (100.0) 372 (41.9) 515 (58.1) p
n % n % n %
Age (years) 0.010
X+ SD 54.58 £16.134 56.31 £ 17.192 53.33 + 15.229
Median 55 57 53.5
Age (n=880) 0.003
Young patients (age <60) 518 58.4 322 62.5 196 52.7
Old patients (age >60) 369 41.6 193 37.5 176 47.3
Ethnicity (n=796) 0.682
White 273 34.3 122 36.6 151 32.6
Mixed skin 411 51.6 167 50.2 244 52.7
Black 109 13.7 43 12.9 66 143
Other 3 0.4 1 0.3 2 0.4
Level of schooling (n=735) 0.011
llliterate 58 7.9 28 9.2 30 7.0
Elementary 354 48.2 165 54.1 189 44.0
High school 234 31.8 80 26.2 154 35.8
College/university 89 121 32 10.5 57 13.3
Marital status (n=887) <0.000
Single/widowed/divorced 403 454 221 59.4 182 35.3
Married/living with partner 484 54.6 151 40.6 333 64.7
Comorbidities
None 166 19.6 109 223 57 16.0 0.022
Hypertension (n=887) 386 435 214 41.6 172 46.2 0.165
Diabetes (n=887) 207 233 104 20.2 103 27.7 0.009
Pulmonary disease (n=887) 144 16.2 91 17.7 53 14.2 0.173
Obesity (n=849) 86 10.1 50 10.2 36 10.0 0.933
Kidney disease (n=887) 86 9.7 55 10.7 31 8.3 0.244
Asthma (n=887) 48 5.4 23 4.5 25 6.7 0.143
Smoking (n=877) 0.280
Never smoked 773 87.4 450 87.5 323 87.3
Former smoker 54 6.1 27 5.3 27 7.3
Current smoker 57 6.4 37 7.2 20 5.4
During hospitalization
Admission to ICU (n=755) 491 65.0 290 66.7 201 62.8 0.272
Hemodialysis (n=887) 309 348 185 35.9 124 333 0.425
Vasopressors (n=887) 97 10.9 59 11.5 38 10.2 0.559
IMV (n=886) 353 39.8 213 414 140 37.6 0.254

ICU= critical care unit; IMV = Invasive mechanical ventilation.

COVID-19 were factors related to develop long COVID.
However, protective factors were infections caused by
variants delta and omicron of SARS-CoV-2 and receive
4 doses of COVID vaccines prior to infection.'® Then,
vaccination programs against COVID should be stimulated
for preventing LPCS not only to reduce morbidity and
mortality by SARS-CoV-2 infections.

Patients with LPCS have reported less physical
activities even after 6 months onset of symptoms.!” Malik’
reiterate the high prevalence of continuous symptoms

affecting the population, reducing quality of life, with
great social and financial impact, requiring rehabilitation
programs. In our study, they found that women had higher
risk to develop LPCS and worsening over time, an average
of 61.8% of the women will reach to 73% at the end of
the 12 months of the study.

Severity of acute COVID has been related to higher
incidence of LPCS. Older patients have been related to
longer post period of LPCS and severity of acute COVID

was the main factor that determined the duration of
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Table 3
Demographic and clinic characteristics of discharged patients after COVID-19 hospitalization by Long COVID syndrome. Hospital Aurora - Recife,
PE, 2022.
All patients With Syndrome Without Syndrome
880 (100.0) 467 (53.1) 413 (46.9)
Characteristics P
n % n % n %
Age (years) 0.024
X +SD 54.58 + 16.134 53.39 + 16.496 55.61 + 15.586
Median 55 53 56
Age (n=880) 0.879
Young patients (age <60) 518 58.9 276 59.1 242 58.6
Old patients (age >60) 362 41.1 191 40.9 171 41.4
Sex (n=880) <0.000
Male 511 58.1 239 51.2 272 65.9
Female 369 41.9 228 48.8 141 341
Ethnicity (n=817) 0.289
White 272 34.3 140 33.3 132 35.6
Mixed -skinned 409 51.6 216 51.3 193 52.0
Black 108 13.6 62 14.7 46 12.4
Other 3 0.4 3 0.7 0 0.0
Level of education (n=733) 0.294
llliterate 57 7.8 27 6.9 30 8.8
Elementary 354 48.3 199 50.6 155 45.6
High school 233 31.8 116 29.5 117 34.4
College or university 89 12.1 51 13.0 38 11.2
Marital status (n=880) 0.164
Single/widowed/divorced 399 45.3 222 47.5 177 429
Married/living married 481 54.7 245 52.5 236 571
Comorbidities
None 165 19.7 85 19.0 80 204 0.613
Hipertension (n=880) 382 43.4 210 45.0 172 41.6 0.321
Diabetes (n=880) 206 234 113 24.2 93 22.5 0.557
Pulmonary disease (n=880) 143 16.3 78 16.7 65 15.7 0.699
Obesity (n=842) 86 10.2 40 8.9 46 11.7 0.181
Kidney disease (n=880) 85 9.7 53 1.3 32 7.7 0.071
Asthma (n=880) 48 5.5 28 6.0 20 4.8 0.452
Smoking (n=877) 0.926
Never smoking 766 87.3 408 87.7 358 86.9
Former smoking 54 6.2 28 6.0 26 6.3
Actual smoker 57 6.5 29 6.2 28 6.8
During hospitalization
Admission to ICU (n=750) 489 65.2 270 66.2 219 64.0 0.540
Haemodialysis (n=880) 304 345 155 33.2 149 36.1 0.369
Vasopressors (n=880) 94 10.7 48 10.3 46 1.1 0.680
Respiratory support 350 39.8 180 38.5 170 41.3 0.411

ICU= critical care unit.

symptoms in long cases.'® Around 50% of the patients
slowly returned to work after hospitalization by moderate-
severe and critical cases of COVID-19." Psychological
dysfunctions often have been reported, such as depression,
anxiety, post-traumatic stress, lethargy, and low mood
affecting individual’s quality of life by making it difficult
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to perform normal activities.?* Then, LPCS has been
widely imprecise about quality and quantity of symptoms
what quality of life questionnaire should be used to
objectively evaluate patients after COVID-19 infection.

Women also have been greater impairment of quality
of life after hospital discharge by COVID-19.2! Anxiety/



Figure 1

Post-COVID 19 syndrome and quality of life in women

Frequency of diagnosis of long post-COVID syndrome at 3, 6 and, 12 months follow-up in patients after hospital discharge by gender. Hospital
Aurora - Recife, PE, 2022.
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Figure 2

Percentage of summation levels 2 and 3 of the different domains of the EQ5D3L quality of life questionnaire at 3, 6 and, 12 months follow-up
between male and female patients. Hospital Aurora - Recife, PE, 2022.
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depression dimension has been the most affected mainly
in advanced age of the people and women.???* Anxiety/
depression domain has been secondary not only to
persistent symptoms but women are often taking care
of the family and housework, as well as losing a job
or income in the economic crisis’.?* Moreover, COVID
survivors have been more related with psychiatric
morbidity and/or neurocognitive impairment.>*

Our study, women were more compromised in the
EQ-5D-3L questionnaire, mainly in the anxiety/depression
and usual activities domains, besides worsening in
self-assessment. Thus, we can infer that survivors after
COVID-19 should be substantially evaluated to the
possibility of LPCS and/or quality of life, since these
patients have been progressively worsening over time,
especially among women, which has been proven to be
a priority group.

The frequency of LPCS and quality of life impairment
have ranged a lot over time. The LPCS has been reported
widely unspecific about numbers and kinds of symptoms,*
which makes data from studies so vulnerable to biases on
the diagnoses.? Up to 84 different symptoms have been
related to LPCS. Moreover, some studies have identified
that the frequency of LPCS has decreased over time.
Post COVID-19 patients also need to be evaluated for
quality of life questionnaire, which could give greater
information about the impact of the disease and provide
knowledge about treatmentor rehabilitation.”” Actual, new
health services had not been created to offer properly care
for COVID survivors, especially for women, as well as
sex-specific rehabilitation programs should be adapted to
improve psychological status and quality of life,?® which
may explain the worsening of these situations over time.

In Brazil, World Health Organization (WHO)
estimates between 2.8 million and 5.6 million people
will need health care due to long COVID, around 10%
to 20% are of confirmed cases.? However, there was
no effort by the Ministry of Health to collect data on
the numbers and profile of people affected by LPCS,
they failed to recognize the problem and understand it
in terms of its impact in the Brazilian health system ,
specific rehabilitation protocols for LPCS have not been
developed for different priority groups, factors that make
it hard to design strategies to meet this demand.*° In this
way, it is important to specifically screen and understand
post-COVID-19 patients, in search of rehabilitation
protocols, by a multidisciplinary team, that individualize
the demands of the population.

There were some limitations in this study. First, the
loss of follow-up of patients over time with about 30%
at the end of 12 months of the initial group. Second, the
data were collected from patients from a single hospital.
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And finally, patients were not assessed for health status
before COVID. However, this prospective cohort assessed
clinical and epidemiological data of surviving patients
after hospitalization for COVID, for LPCS and quality
of life at the end of 3, 6 and 12 months, by telephone
interview, a recognized monitoring modality, of a reference
hospital whose results are expressive and worrisome as to
the degree of clinical, physical, mental, and consequently
social involvement, especially among women.

Thus, this study showed that the development
of LPCS and/or the impaired quality of life affects
a significant portion of survivors after post-COVID
hospitalization, it worsens over time, and women were a
risk group. Our study also helped to identify patients and
clinics in having greater impact on their health conditions,
and the importance for comprehending and managing
LPCS. LPCS is not symptom-specific and likely requires
a long time for physical, mental, and social rehabilitation.
Therefore, rehabilitation programs and public policies
need to be available and targeted to post-COVID patients
in a comprehensive and accessible way, especially for

priority groups such as women.
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