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Lung transplantation is a widely accepted therapeutic option for the treatment of some advanced
lung diseases. With current medical advances and new technologies, discussions on terminal
patients and the possibility administering of a treatment option, whose objective is to increase

survival or at least the quality of life of patients, are gaining more attention.'

WHERE WE CAME FROM

The modern transplantation era began in the early 1900s, when surgeons Alexis Carrel and
Charles C. Guthrie, developed a blood vessel suturing technique and performed experimental
transplants. This discovery earned them the Nobel Prize in 1912.2

In Brazil, the Faculdade de Medicina da Universidade de Sdo Paulo (FMUSP) was also founded
in 1912. The institution is recognized for its excellence in teaching, research, and university exten-
sion, and for its pioneering role in solid organ transplantation. In 1965, the institution had its first
kidney transplant, which was the second ever in Brazil.” In 1967, at the Instituto do Coragéo (InCor),
Professor Euryclides de Jesus Zerbini performed the first heart transplant in Brazil. However, trans-
plantation techniques only significantly advanced in the 1970s, with the discovery of cyclosporine,
the development of a preservation solution, and standardization of organ removal protocols. Due to
this progress, the following transplantations programs were created and reactivated at the FMUSP:
heart (1984), liver (1985), pancreas (1987), and lung (1989) transplants.*

In the 1990s, the discussion on lung transplantation involved adequate donor selection, sur-
gical technique, diagnosis, and treatment of the primary graft dysfunction. In 2003, the progres-
sive increase in the number of transplants led to the creation of an exclusive team to care for and
follow-up transplant patients at the FMUSP InCor. Our team includes thoracic surgeons, pulmo-
nologists, infection disease specialists, nurses, physiotherapists, nutritionists, social workers, and
psychologists, who help patients on the waiting list and in the postoperative period.

Exactly 110 years after the FMUSP was founded, the Hospital das Clinicas InCor performed
its 500™ lung transplant, a milestone for thoracic surgery in Brazil and Latin America.

The InCor lung transplant group performed numerous procedures that mark the history and
development of transplantation in Brazil. In 2003, we performed the first bilateral lung trans-
plant; in 2006, the first pediatric transplant; in 2011, the first split; and in 2012, the first trans-
plant using the ex-vivo lung perfusion technique. In 2012, we used extracorporeal membrane
oxygenation (ECMO) to treat a primary graft dysfunction in a postoperative patient. Currently,
11 years after the transplant, the patient is still being followed-up as an outpatient by the group.®

Another important milestone was the creation of Medical Residency in Lung Transplantation for pul-
monologists and thoracic surgeons, which was accredited by the National Medical Residency Commission
in 2010. Most of our former students currently work in the field of lung transplantation in Brazil.

Currently, Brazil ranks second worldwide among countries that perform the highest number
of transplants; moreover, Brazil has the highest public funding for this procedure, as approxi-
mately 95% of transplants in the country are funded by the Unified Health System.?

Our greatest challenge is to provide health care to patients who have to wait for up to 2 years

to get a lung; unfortunately, the natural progression of lung disease does not often allow for such
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alengthy waiting time. We began a discussion on how to prioritize
patients on the list among transplant groups in the State of Sdo Paulo.
However, after analyzing data from the last 10 years, we observed
that a key component of the problem was the low organ use rate of
less than 5%; in the United States and in Toronto (Canada) the rates
are approximately 20% and 30%, respectively.® Another import-
ant information is the rate of refusal of relatives to donate organs,
which according to the Brazilian Transplant Registry, occurs in up
to 42% of cases.

The InCor certainly has the professional and institutional capac-
ity to double the current organ use rate; however, it needs funding
and public policies to increase the rate of consent for organ dona-

tion, and improve donor management and care.

LEARNINGS
Telemedicine has been a focal point of discussion in the medical
field. Adequate use of technology can favor the population, as we
live in a continental country that has few active lung transplan-
tation services. Before the COVID-19 pandemic, lung transplan-
tation groups used telemedicine in two main pillars: the assis-
tant team and the patient. In the assistant team, physicians who
needed to discuss cases to assess whether there was an indica-
tion for transplantation could easily consult their colleagues.
Regarding the patient, contact is first made to assess the case and
whether there is an indication for transplantation. If an indica-
tion was identified, a face-to-face evaluation was then scheduled.

During the pandemic, there was no discussion about lung
transplantation in acute illness. In these cases, the patient’s assistant
team had a tele-consultation with a pulmonologist and a thoracic
surgeon. If there was an indication, the patient was then transferred
to the InCor to commence the specific evaluation.®

The management of a patient with terminal lung disease is
complex as they have to be evaluated by a multidisciplinary team
and, our group believes that a palliative care professional must be
present to determine the patient’s therapeutic plan. All patients
referred for lung transplant evaluation will also be evaluated by
the palliative care group to determine the guidelines. All patients
referred for lung transplant evaluation will also be evaluated by

the palliative care group to determine the guidelines.”

WHERE ARE WE HEADED

Institutions with a lung transplant program need resources and
investments to continue evolving and providing quality care for
patients. In 2022, the FMUSP InCor created a biobank, with a
capacity of more than 84,000 samples, that could store samples at
-80 °C. The progressive use of artificial intelligence and the intersec-

tion between the collected materials, associated with retrospective

or prospective donor information, has also facilitated personalized
care, in addition to being at the frontier of knowledge.
Institutional support is the foundation for the development and
continuity of the Transplantation Program. In 2013, an important
step was taken with the creation of the InCor Transplantation Center,
which included the formation of a multidisciplinary team dedicated
to the care of transplant patients. Owing to this structure and sup-
port, in 2022, in spite of the COVID-19 pandemic we performed
62 adult heart transplants, 36 lung transplants, and 13 congenital
heart transplants, making a total of 111 thoracic organ transplants.
In summary, according to the words of the late Prof. Adib
Jatene, “I do not believe in people who save, but in structures that
work?” Thus, as a pioneer transplantation institution at national and
international levels, this program completed 500 lung transplants
with a dedicated, super-specialized, multidisciplinary, and interdis-
ciplinary team that achieved the best possible results, comparable
to those of other international groups, and have allowed several

patients to return to the society with an improved quality of life.
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ABSTRACT
INTRODUCTION: Smartphone and application use can improve communication and monitoring of
chronic diseases, including chronic kidney disease, through self-management and increased adherence
to treatment.
OBJECTIVE: To assess smartphone use in patients with chronic kidney disease on dialysis and their willing-
ness to use mobile applications as a disease self-management strategy.
DESIGN AND SETTING: This was a cross-sectional study of chronic kidney disease patients on hemodial-
ysis in the Sdo Francisco Valley in the Northeast Region, Brazil.
METHODS: The questionnaire developed by the authors was administered between April and June 2021.
Cronbach's alpha coefficient for the construct was 0.69. Associations between the dependent and inde-
pendent variables were determined using univariate analysis. Multivariate analysis with logistic regression
analysis was also performed.
RESULTS: A total of 381 patients were included, of whom 64% had a smartphone, although only 3.1%
knew of a kidney disease-related application. However, 59.3% believed that using an application could
help them manage their disease. Having a smartphone was associated with treatment adherence, higher
educational attainment, and higher per capita income. Educational attainment remained an independent
factor in multivariate analysis.
CONCLUSION: More than 64% of patients had a smartphone, although few knew of applications devel-
oped for kidney disease. More than half of the population believed that technology use could benefit
chronic kidney disease treatment. Smartphone ownership was more common among the younger pop-
ulation, with higher educational attainment and income, and was associated with greater adherence to
hemodialysis sessions.

INTRODUCTION

Chronic kidney disease (CKD) is a worldwide public health problem, with approximately 10%
of the world population having some degree of CKD. It has significant social and financial
implications for both developed and developing countries.'

International estimates further indicate that the number of people who need renal replace-
ment therapy (RRT) will increase from 2,618 million in 2010 to 5,439 million by 2030.* However,
not everyone who needs RRT can access the treatment, because it is not universally covered
worldwide.’ In Brazil, RRT is universally covered by the Unified Health System. According to
the Brazilian Society of Nephrology, the estimated number of new patients undergoing dialysis
in 2019 was 45,852 — a 7.7% increase from 2018, along with a 3.9% mean increase in CKD prev-
alence in the same period.®

Adherence to treatment poses an immense challenge for patients with CKD, their relatives,
and health teams. The importance of individualized care has been emphasized, including realis-
tic patient-centered goals and shared decision-making between the health team and patient. For
this strategy to be effective, the patient’s cognitive function, health knowledge, socioeconomic
factors, and treatment experiences must be considered.”®

Hence, a viable alternative is to align therapeutic strategies with effervescent technological
growth and include this as a tool to achieve better health outcomes via mobile health (mHealth).
According to the International Telecommunication Union, 66.6% of the world’s population were
using mobile Internet at the beginning of 2021. The number of smartphones in use has increased by

7% per year, with an average of more than one million new smartphones coming into use every day.’
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Even though health technology is used in high-income coun-
tries, the widespread use and accessibility of mobile phones have
enabled its proliferation in low- and medium-income countries,
thereby reaching more people in limited-resource settings.' Recent
studies show that mobile devices have improved regular com-
munication and monitoring between health professionals and
their patients, as well as adherence to medication use and life-
style changes."

The coronavirus disease 2019 (COVID-19) pandemic has
caused rapid unprecedented growth in the use of technology in
the health field. However, barriers and challenges-such as patients’
lack of knowledge and Internet connectivity, health professionals’
limited competence in mHealth, and financial challenges—can hin-
der the adoption of such interventions.'*

Thus, to obtain optimal results with this tool, it is important
to know the target population of the technology, understand the
current limitations, and assess the individuals’ knowledge of this

resource and willingness to use it.

OBJECTIVE
The objective of this study was to assess the use of smartphones
by CKD patients on dialysis and their willingness to use mobile

applications as a strategy for disease self-management.

METHODS

This was an analytical cross-sectional quantitative study of CKD
patients on hemodialysis at a renal treatment reference service in
the Sao Francisco Valley, in the Northeast Region of Brazil.

The eligibility criteria were as follows: age > 18 years and under-
going treatment for > 3 months. Individuals who reported cognitive
deficits in their medical records or self-reported disabilities that pre-
vented them from answering the research questions were excluded.
A total of 443 patients were registered at the dialysis center, 401 of
whom were eligible to participate in the study. Twenty individuals did
not agree to participate; therefore, the sample included 381 subjects.

Data were collected using a questionnaire developed by the
authors regarding sex, age, marital status, religion, skin color/race,
educational attainment, per capita income, hemodialysis time in
treatment, kidney disease etiology, associated diseases, use of smart-
phones, use of applications, use and knowledge of applications for
CKD, use of additional tools to cope with and manage the disease,
and non-attendance at dialysis sessions in the previous month
(https://doi.org/10.6084/m9.figshare.20051600). The instrument to
assess the use of mobile technologies in the treatment of CKD was
evaluated three times. Research on reliability and reproducibility
involved 10 patients, aged 40 to 75 years, undergoing hemodialy-
sis. The instrument items were assessed using Cronbach’s alpha for
internal consistency. The instrument’s reliability was measured by

calculating the agreement and estimating kappa coefficients. The

Cronbach’s alpha coefficient for the construct was 0.687, demon-
strating moderate reliability in the three small-group assessments.
The supplementary material available at https://doi.org/10.6084/
m9.figshare.20051600 analyzes the individual questions and demon-
strates maximum agreement values (1.00) for 10 of the 15 ques-
tions. In addition, all questions in the instrument demonstrated
very high reliability, with values of > 0.90.

Data were collected between April and June 2021 via interviews
conducted by trained researchers. Interviews were conducted in a
dialysis room while the patients were undergoing treatment. On the
day of the interview, a trained researcher conducted a structured
face-to-face interview using a standardized questionnaire (SM1)
with suitable space for each patient. The patients were asked direct
questions and the responses were classified by the interviewer
according to the alternatives in the questionnaire.

The answers were typed and stored in regular Excel spread-
sheets (Microsoft Corporation, Redmond, Washington, United
States, Release 12.0.6662, 2012) and exported to the SPSS com-
puter program (SPSS Inc., Chicago, Illinois, United States, Release
16.0.2, 2008). Descriptive statistical analysis was performed with
categorical variables presented as absolute and relative frequencies.
Continuous variables were reported as mean = standard deviation
(SD) after data normality was determined using the Kolmogorov-
Smirnov test. For inferential analysis, continuous data were ana-
lyzed using the Student’s t-test for independent samples or one-way
analysis of variance. Age and mobile phone use were correlated
using Pearson’s correlation coefficient. In the univariate analysis,
the association between the dependent variable (having a smart-
phone) and each independent variable (sex, marital status, age
group, religion, skin color/race, educational attainment, income,
time in treatment, and non-attendance to dialysis) was calculated
using Pearson’s chi-square test or Fisher’s exact test. Variables with
P <0.20 in these analyses were selected for multivariate analysis
with logistic regression, performed with the stepwise technique.
Unadjusted and adjusted odds ratios (OR) and 95% confidence
intervals (95% CI) were calculated. Statistical analyses were two-
tailed, and statistical significance was set at P < 0.05.

The Research Ethics Committee of the Amaury de Medeiros
Integrated Health Center (CISAM, in Portuguese) approved
this research on May 20, 2020, under register number 4.044.382
(CAAE:31246220.1.0000.5191). The participants were informed
of the study objective and the procedures they would undergo.
Participants then signed an informed consent form agreeing to

their voluntary participation in the research.

RESULTS

The patients’ ages ranged from 19 to 92 years, with a mean age (+
SD) of 50.8 (+ 16.0) years. Most participants were male (n = 240;
63.0%), had completed middle school (n = 129; 33.3%), and earned
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an income ranging from one to two times the minimum wage (n =
286; 75.1%). The minimum wage at the time was R$ 1,100.00 (US$
202.00). The sample characteristics are listed in Table 1.

Although more than 64% of participants had smartphones,
only 12 (3.1%) knew about kidney disease-related applications
(Table 2). The proportion of kidney patients on hemodialysis who
used additional treatment strategies was 14.4% (95% CI: 11.1-18.4).
However, approximately 60% of the patients considered that using

a mobile application could help manage kidney disease.

Having a smartphone was associated with adherence to
treatment, higher educational attainment, and higher per cap-
ita income (Table 3). The mean age of the patients who had
a smartphone (44.7 + 13.5 years) was statistically lower (P <
0.001) than that of the patients who did not have one (61.7 +
14.2 years).

Moreover, according to the OR calculated for the association
of baseline characteristics with mobile phone use, only educa-

tional attainment remained an independent factor in smartphone

Table 1. Sample characterization. Sdo Francisco Valley, Brazil, 2021 (n = 381)

Variables
Sex
Female
Male
Age
<44 years
45-64 years
65-74 years
=75 years
Marital status
Single
Married
Divorced
Widow(er)
Religion
Catholic
Evangelical
Others
No religion
Race/skin color
Multiracial
Black
White
Educational attainment
llliterate, or elementary school not completed
Elementary school completed and/or middle school not completed
Middle school completed and/or high school not completed
High school completed and/or higher education not completed
Higher education completed
Per capita income
Less than 1 time the minimum wage (< US$ 200.00)
From 1 to 2 times the minimum wage (from U$ 200.00 to 400.00)
From 3 to 5 times the minimum wage (> U$ 400.00 to 1,000.00)
More than 5 times the minimum wage (> U$ 1,000.00)
Time in treatment
Less than 1 year
From 1 to 2 years
From 3 to 5 years
From 5 to 10 years
More than 10 years
Non-attendance to treatment sessions in the previous month
Yes
No

Cl = confidence interval.

n % 95% ClI
141 37.0% 32.2-42.1
240 63.0% 58.0-67.7
143 37.5% 32.8-42.5
157 41.2% 36.4-46.2
48 12.6% 9.6-16.3
33 8.7% 6.2-11.9
102 26.8% 22.4-315
206 54.1% 48.9-59.2
39 10.2% 7.4-13.7
34 8.9% 6.3-12.3
244 64.0% 59.0-68.9
110 28.9% 24.4-33.7

13 3.4% 1.8-5.8
14 3.7% 2.0-6.1
256 67.2% 62.2-71.9
53 13.9% 10.6-17.8
72 18.9% 15.1-23.2
82 21.5% 17.5-26.0
129 33.9% 29.1-38.9
58 15.2% 11.8-19.2
94 24.7% 20.4-29.3
18 4.7% 28-74
58 15.2% 11.8-19.2
286 75.1% 70.4-79.3
25 6.6% 4.3-9.5
12 3.1% 1.6-5.4

77 20.2% 16.2-24.60
88 23.1% 19.0-27.7
101 26.5% 22.1-31.2
69 18.1% 14.4-22.4
46 12.1% 9.0-15.8

72 18.9% 15.1-23.2
309 81.1% 76.8-84.9



acquisition (Table 4). In addition, the other clinical variables A global study investigated CKD epidemiology in 2017 and
analyzed were not related to mobile phone use nor to kidney dis- ~ found a higher prevalence of women in the initial stages of CKD,
ease-related mobile applications. whereas there were more men in the final stages; moreover, the
mortality rates were higher among men.'¢ This may be explained
DISCUSSION by the harmful effects of testosterone combined with unhealthy
Few studies have assessed the use of innovative technologies, lifestyles among men, accelerating their decline in kidney function.
including smartphones and applications, as auxiliary methods The mean age of the study population was 50.8 years, corrob-
for treating CKD patients to increase their treatment adher-  orating other studies conducted in Brazil, wherein the most prev-
ence. Low adherence to CKD treatment has been associated with  alent age range was from 50 to 60 years.”” In a study conducted in
a greater probability of disease progression and higher mortal-  Iceland, the mean age of patients with terminal CKD was 63 years,
ity.'s The study participants were predominantly male, multi-  while in another study of 1,174 individuals from Sri Lanka, the
racial, married, catholic, with low educational attainment and  mean age was 58.7 years.'*"
low income. This reflects the epidemiological profile of the Studies on CKD conducted both within Brazil and in other
Brazilian population on dialysis. Approximately 65% of the stud- ~ countries found similar economic profiles and educational attain-
ied patients had a smartphone, and more than half of them used  ments to the present study population. Socially disadvantaged peo-
applications in their daily routine. The most used applications  ple worldwide face a disproportionate kidney disease burden.>¢**
were social media, such as WhatsApp, Facebook, and Instagram. It is important to understand the educational and economic sit-
Few participants knew of an application to help with kidney  uation of patients who are receiving care to provide them with
treatment. However, more than half of the participants still con-  effective treatment.
sidered it important and believed it could help them to manage Recent technological advancements, combined with the
their health conditions. Moreover, smartphone use was associ-  COVID-19 pandemic, have led more people to embrace the alter-
ated with income, educational attainment, and adherence to  natives offered by virtual media. Hence, technology that was exclu-

hemodialysis treatment. sive to developed countries and economically advantaged people

Table 2. Use and knowledge of mobile phones. Sao Francisco Valley, Brazil, 2021 (n = 381)

Variables n % 95% CI
Have a smartphone
Yes 245 64.3% 59.3-69.1
No 136 35.7% 30.1-40.7
Applications installed
Yes 209 54.9% 49.7-59.9
No 25 6.6% 4.3-9.5
Do not know what an application is 11 2.9% 1.5-5.1
Do not have a smartphone 136 35.7% 30.9-40.7
Knows of kidney disease-related applications
Yes 12 3.1% 1.6-5.4
No 369 96.9% 94.6-98.4
Believes that mobile applications may help manage the kidney disease
Yes 226 59.3% 54.2-64.3
No 55 14.4% 11.1-184
Do not know 100 26.2% 21.9-31.0
Uses treatment strategies other than dialysis
Yes 55 14.4% 11.1-184
No 326 85.6% 81.6-88.9
Additional strategies used
Physical activity 18 4.7% 2.8-74
Physical therapy 7 1.8% 0.7-3.8
Nutritional therapy 4 1.0% 0.3-2.7
Psychological therapy 15 3.9% 2.2-64
Religion/Spirituality 4 1.0% 0.3-2.7
Various therapies 7 1.8% 0.7-3.8
Does not use additional strategies 326 85.6% 81.6-88.9

Cl = confidence interval.



Table 3. Relationship between sociodemographic characteristics, clinical variables, and mobile phone use. Séo Francisco Valley, Brazil, 2021 (n = 381)

Variables

Sex
Female
Male
Marital status
Single
Married
Divorced
Widowed
Religion
Catholic
Evangelical
Others
No religion
Race/skin color
Multiracial
Black
White
Educational attainment
llliterate, or elementary school not completed
Elementary school completed and/or middle school not completed
Middle school completed and/or high school not completed
High school completed and/or higher education not completed
Higher education completed
Per capita income
Less than 1 time the minimum wage (< US$ 200.00)
From 1 to 2 times the minimum wage (from U$ 200.00 to 400.00)
From 3 to 5 times the minimum wage (> U$ 400.00 to 1,000.00)
More than 5 times the minimum wage (> U$ 1,000.00)
Time in treatment
Less than 1 year
From 1 to 2 years
From 3 to 5 years
From 5 to 10 years
More than 10 years
Non-attendance to treatment sessions in the previous month
Yes
No

Has a smartphone

Yes (n = 245)
n %
95 38.8%
150 61.2%
74 30.2%
138 56.3%
22 9.0%
11 4.5%
150 61.2%
73 29.8%
9 3.7%
13 5.3%
163 66.5%
34 13.9%
48 19.6%
24 9.8%
77 31.4%
43 17.6%
84 34.3%
17 6.9%
40 16.3%
174 71.0%
21 8.6%
10 4.1%
48 19.6%
60 24.5%
67 27.3%
42 17.1%
28 11.4%
37 15.1%
208 84.9%

n

46
90

28
68
17
23

94
37
4
1

93
19
24

58
52
15
10
1

18
112

29
28
34
27
18

35
101

No (n=136)
%

33.8%
66.2%

20.6%
50.0%
12.5%
16.9%

69.1%
27.2%
2.9%
0.7%

68.4%
14.0%
17.6%

42.6%

38.2%
11.0%
7.4%
0.7%

13.2%
82.4%
2.9%
1.5%

21.3%
20.6%
25.0%
19.9%
13.2%

25.7%
74.3%

0.337

<0.001

0.104

0.896

<0.001

0.043

0.830

0.011

Table 4. Odds ratios of the association between baseline characteristics and mobile phone use. S&o Francisco Valley, Brazil, 2021 (n = 381)

Smartphone use Odds ratio
Variables SESIEE ] 2B ) Crude (95%Cl)  Adjusted (95% CI)
n % n %

Marital status

Single, divorced or widowed 107 43.7% 68 50.0% 1.00 1.00

Married 138 56.3% 68 50.0% 1.38(0.88-2.17) 1.29 (0.85-1.96)
Educational attainment

Illiterate to middle school completed 144 58.8% 125 91.9% 1.00 1.00

High school to higher education completed 101 41.2% 11 8.1% 7.97 (4.09-15.52) 7.70(3.80-15.01)
Per capita income

2 times the minimum wage or less (< U$ 400.00) 214 87.3% 130 95.6% 1.00 1.00

More than 2 times the minimum wage (> U$ 400.00) 31 12.7% 6 4.4% 1.00 (0.36-2.80) 1.08 (0.39-3.00)
Non-attendance to treatment sessions in the previous month

Yes 37 15.1% 35 25.7% 1.00 1.00

No 208 84.9% 101 74.3% 0.65 (0.37-1.12) 0.64 (0.36-1.11)

Cl = confidence interval.



has become accessible and desired by a larger significant portion
of the population.?

A study of 949 patients on dialysis in the United States showed
that 81% of them had smartphones, 72% reported using the Internet,
and 60% were interested in using mHealth to manage their health.”
Another study conducted on patients on dialysis in Australia found
that 83.5% of them had mobile phones, although only 36.6% used
applications.?* In the present study, this percentage was smaller,
which points to the lower purchasing power of patients on dial-
ysis in Brazil. Nevertheless, despite not knowing about any CKD
applications, the patients believed that CKD applications could
be effective.

One barrier to the implementation of this technology is the
limited knowledge of the potential benefits of CKD applications
for both users and health professionals. While health profession-
als recognize the potential of CKD applications, they lack the
knowledge, time, and skill to search, assess, and recommend reli-
able applications, thus highlighting that these technologies need
support policies and better publicization.”

Health teams must be trained to both use and encourage the
use of applications, as they are agents who promote health edu-
cation, and whom patients trust.’® There are Portuguese applica-
tions aimed at CKD patients; for example, Renal Health, which
has multiple tools such as a smart medication box with reminder
alarms, monthly examination charts, liquid and diet control, and
general information on kidney disease.?®

Age, marital status, educational attainment, and income were
associated with smartphone use. Younger, single people with higher
educational attainment and income tend to have smartphones,
in contrast to older, married individuals with lower educational
attainment and income. These results corroborate those of other
studies in which age, educational attainment, and income were
factors associated with smartphone use.?**”%

A primary objective of introducing mobile phone use to pro-
mote health self-management is to increase treatment adherence.
Patients with CKD must adhere to four treatment pillars: hemodi-
alysis, restricted fluid intake, diet, and medication use. Regarding
hemodialysis, only 18.9% of the participants in this study were
non-adherent to therapy. Smartphone use was associated with
treatment adherence. Thus, it can be inferred that mobile phone
use is an interesting tool for increasing adherence. Despite not
using specific CKD applications, participants belonged to instant
message groups that exchanged information on the disease, its
treatment, difficulties, and challenges (data not shown). These
platforms allow them to share their afflictions and experiences,
generating empathy and consequently energy to continue the
treatment.” A systematic review demonstrated that 70% of the
studies reported statistical associations between social support

and adherence to treatment; moreover, other studies identified

social and family support as protective factors against non-ad-
herence to treatment.®

Generally, adhering to a given treatment is similar to acquiring
a new habit in which information is obtained and incorporated
into the routine. However, understanding the person’s perceptions
and difficulties and becoming acquainted and establishing ties with
them simplifies this process.*

The possibility of introducing mobile technology into the rou-
tine of patients with CKD is very promising, as it can potentially
add knowledge and empowerment to their treatment. The patients
were interested in this possibility; therefore, health services that
treat them should encourage application use and provide the nec-
essary information to promote the technology, including monthly
examination results, limits of the liquid they can drink, diet, and
medication prescriptions.

Thus, it is important to identify individuals with greater dif-
ficulties and barriers to technological access. This will help in
allowing mHealth interventions to equitably reach as many peo-
ple as possible. Application developers must consider the needs
of both older adults and those with low literacy to diminish the
digital gap between users and non-users. Hence, campaigns to
enable older adults to use mobile technologies and increase their
health literacy may help to reduce the inequalities caused by tech-
nological progress.*

Few studies have addressed CKD patients and their interest in
and use of smartphones to help promote health among these indi-
viduals in Brazil, which makes this research relevant as a bridge
to efficiently implementing such resources in the country. A lim-
itation of this study is the single-period and single-service data
collection. Thus, although the associations between the variables

were assessed, causality between them was not.

CONCLUSION

More than 64% of CKD patients on dialysis treatment had a
smartphone, and 54.9% used applications. Although few patients
knew of applications aimed at kidney disease, more than half of
them believed that such technology use may benefit CKD treat-
ment. Having a smartphone was more frequent among younger
patients with higher educational attainment and income and was

also associated with greater adherence to hemodialysis sessions.
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ABSTRACT
BACKGROUND: Diabetes mellitus is a chronic disease with long-term consequences that is often associ-
ated with depressive symptoms. This relationship predicts increased morbidity and mortality rates, leading
to serious health consequences.
OBJECTIVE: To identify the prevalence and health factors associated with depressive symptoms among
older adults with diabetes mellitus.
DESIGN AND SETTING: An observational cross-sectional study was conducted among 236 older adults in
the Basic Healthcare Units of Jequié, Brazil.
METHODS: A survey containing sociodemographic, behavioral, and health conditions was used as a data
collection instrument, in addition to the Geriatric Depression Scale. The main inclusion criterion was older
adults diagnosed with diabetes mellitus. To identify the risk factors associated with depressive symptoms
among older adults with diabetes mellitus, logistic regression analysis was conducted for calculating the
odds ratio (OR), and a 95% confidence interval (Cl) was considered statistically significant.
RESULTS: The prevalence of depressive symptoms was 24.2% among older adults with diabetes, corrob-
orating the Brazilian average of 30%. The final multivariate analysis model for the risk of depressive symp-
toms showed a significant association with diabetes complications [OR = 2.50, 95% Cl 1.318-4.74)] and
osteoporosis [OR = 2.75, 95% Cl 1.285-5.891)].
CONCLUSION: A high prevalence of depressive symptoms was observed among older adults with diabetes.
Critically examining older adults with diabetes mellitus is necessary, and screening for depressive symptoms
is highly recommended, especially for those with complications resulting from diabetes mellitus and mus-
culoskeletal comorbidities, such as osteoporosis, as it seems to be associated with depressive symptoms.

INTRODUCTION

Diabetes mellitus (DM) is a chronic disease that primarily affects older adults. Owing to long-
term consequences, such as complications of the kidneys, eyes, nerves, heart, and blood vessels,
DM constitutes a major public health problem."? The prevalence of diabetes is increasing world-
wide. According to the International Diabetes Federation’s 2021 Diabetes Atlas, 537 million
adults aged between 20 and 79 years are living with diabetes. In Brazil, estimates show that up to
16.8 million people have DM, which is approximately 7% of the population.’

Moreover, the presence of depressive symptoms deserves equal attention because of its increas-
ing prevalence among community-dwelling older adults, ranging from 13% to 39%.’ The prevalence
of depressive symptoms in Jequié, Bahia, Brazil, exceeded 88% of older adults, and was mostly
correlated with chronic diseases.* Conversely, there are high rates of depression underdiagnosis
in older adults, which can increase the development of other risk factors in this population.®”

Several studies have suggested an association between diabetes and depression. There are var-
ious predictors of depression among older adults with DM, such as socioeconomic, individual,
behavioral, and clinical factors.® Depression has been reported as a risk factor for type 2 diabe-
tes.*!* Meanwhile, depression is reportedly two times more prevalent in people with DM than in
people who do not have diabetes.!* Depression has also been linked to family dysfunction and
poor health outcomes in patients with type 2 diabetes.'>*1¢

Nonetheless, depression and diabetes represent the fourth and eighth most important causes
of disability-adjusted life years, respectively.'” Moreover, this relationship predicts increased
morbidity and mortality rates, non-adherence to treatment, low quality of life, and an immense

public health impact.'»1»18-20
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Therefore, this study is important because, globally, depres-
sive symptoms and diabetes in older adults are becoming the
leading causes of disability, with greater frailty and vulnerability.
Thus, the presence of depressive symptoms associated with DM
can seriously impact an individual’s physical health and quality of
life, since both increase their risk for mortality and poor disease
management. Furthermore, primary care is the gateway to iden-
tifying and monitoring individuals with DM. Thus, this study is
relevant to help identify risk factors, establish early interventions,
and plan appropriate care for these individuals. Our research ques-
tions were: “What is the prevalence of depressive symptoms among
older adults with DM?” and “What is the relationship between
depressive symptoms and health conditions in older adults?” We
hypothesized that a significant proportion of depressive symptoms
among older adults with DM would be related to their health status.

OBJECTIVE
This study aimed to identify the prevalence of and health factors
associated with depressive symptoms in older adults with DM.

METHODS

Study design and setting

This cross-sectional study was conducted among 236 older adults
enrolled and registered in the Monitoring and Control Service
of Hypertension and Diabetes at four Basic Healthcare Units
(BHU) in the city of Jequié, in the southwest region of the State of
Bahia, Brazil. The estimated population of Jequié is 156,277, with
approximately 17,000 older adults aged 60 years or older. Among
them, more than 10,000 were assisted under the BHU, and the
remaining older adults were distributed between family health

strategy units and private healthcare.”

Sample

To compose the sample, the E-SUS Component Individual Care
Form was used to group individuals with diabetes aged 60 years
or older. This is an online registration form that contains patients’
personal information regarding their health problems/conditions
and is acquired during individual consultations with primary care
professionals. After grouping, a sample of 813 individuals was
identified. Adopting a 95% confidence level, 5% error, factor prev-
alence (i.e., depressive symptomatology) of 30.0 %,* and 20% loss
replacement rate, a sample of 236 individuals was calculated.

The research was conducted in four BHU areas, containing a
total of 91 micro-areas. We conducted a simple random draw from
the micro-areas, and the respective community health agent was
recruited to help during the home visits and assist the research team
inlocating the residences. In case of the unavailability or absence of

older adults with diabetes in the micro-area, the next micro-area was

selected, following the survey for older adults with diabetes until
saturation was reached for the number of individuals by BHU.
Inclusion criteria were older adults with DM type 2, aged 60
years or older, and who were enrolled in the BHU area and reg-
istered in the Monitoring and Control Service of Hypertension
and Diabetes. Exclusion criteria were older adults with cognitive
difficulties as established by the Mini-Mental State Examination.

Data collection
For data collection, a form comprising two survey sets was
applied, including sociodemographic, behavioral, and health

conditions, along with the Geriatric Depression Scale (GDS-15).

Dependent variable

For analysis, depressive symptoms were used as the depen-
dent variable. The Brazilian version of the GDS, abbreviated
to 15 items, was used in this study. Regarding the definition of
depressive symptoms, scores of < 5 points = negative (absence
of depressive symptoms) and > 6 points = positive (presence of

depressive symptoms).?

Independent variables

The sociodemographic variables collected were sex (male and
female); age in years tabulated in age groups (60-69, 70-79,
and 80 years or older); ethnicity (white, brown, black, and oth-
ers); marital status (with partner, without partner); and edu-
cation level divided into two groups (elementary school and
above, primary school and below).

The behavioral variables collected were physical activity (yes or
no); smoking habits (never smoked, former smoker, and smoker);
alcohol habits (non, moderate, excessive consumer); practicing any
religion (Catholic, Protestant, and not practicing); and financial
difficulty (yes or no).

The health conditions were assessed dichotomously (yes or
no), pertaining to family history of diabetes; diabetes complica-
tions; rheumatism; osteoporosis; systemic hypertension; circula-
tion problems; heart problems; difficulty sleeping; vision problems;
chronic pain; type of DM complications (renal, ocular, circulatory,
diabetic foot, and amputation); and prescribed treatment (oral,

insulin, non-medicated, none).

Data analysis

Descriptive analysis of population characteristics was performed
for all continuous variables (described as mean and standard devi-
ation values) and categorical variables (presented as absolute num-
bers and percentages). We conducted Chi-square and Fisher’s
exact tests for categorical variables and Student’s t-test for con-
tinuous variables. IBM SPSS for Windows statistical package, ver-

sion 22.0, was used for data analysis (SPSS, Inc., Chicago, Illinois,



United States). To test the hypothesis that a significant proportion
of depressive symptoms are related to health factors in older adults
with DM, the association between depressive symptoms and the
possible risk factors among individuals with DM was assessed
using Pearson’s chi-square test in bivariate analysis. The indepen-
dent variables with P < 0.2 in the bivariate analysis were entered
into a binary logistic regression model using the stepwise regres-
sion method. The calculation of the odds ratio (OR) and statistically
significant differences (P < 0.05) were considered in the absence of

overlapping 95% confidence interval (CI) for all analyses.

Ethical considerations

The study was approved by the Research Ethics Committee of the
Ana Nery Hospital, under protocol number 1.953.841, on March
8, 2017, and adhered to the Helsinki guidelines at all times. All
participants signed an informed consent form before participat-

ing in the study.

RESULTS
The final sample comprised 236 older adults with DM. Most were
female (76.7%). The mean age was 71.6 years (£ 8.03). Of the
sample, 64.0% declared brown ethnicity, 81.4% did not have a
partner, and 61.9% received primary or lower education.
Depressive symptoms were reported in 24.2% of older adults
with DM. Table 1 shows the characteristics of the study population
according to depressive symptoms. Being female without a part-
ner was predominant, although it was not significantly associated
with depressive symptoms. Brown ethnicity among older adults

was primarily associated with depressive symptoms.

association between DM complications and osteoporosis as a
health comorbidity.

Studies conducted among older adults in Brazil have shown
a prevalence of depressive symptoms ranging from 13% to 39%
among community-dwelling older adults. In the present study, the
prevalence of depressive symptoms among older adults with DM
was 24.2%, which is within the Brazilian average range. Studies
reported a 30% and 34.4% prevalence of depressive symptoms in

older adults enrolled in the Hiperdia program? and those assisted

Table 1. Distribution and association of sociodemographic

characteristics of older adults with diabetes mellitus according to

depressive symptoms

Depressive symptoms

0.057

0.037

0.525

No [n (%)] Yes [n (%)]

Sex

Female 132(73.7) 49 (86.0)

Male 47 (26.3) 8(14.0)
Ethnicity

Brown 117 (34.0) 34 (59.6)

Black 34 (19.0) 9(15.8)

White 28 (15.6) 11(19.3)

Other 0(0.0) 3(5.3)
Marital status

Without partner 144 (80.4) 48 (84.2)

With partner 35(19.6) 9(15.8)
Education level

> Elementary school 72 (40.2) 18 (31.6)

< Primary education 107 (59.8) 39 (68.4)

‘P <0.05.

P value

0.242

Table 2. Distribution and association of behavioral characteristics of

Table 2 presents the behavioral characteristics of the study
older adults with diabetes mellitus according to depressive symptoms

population. Only alcohol consumption was associated with depres-
Depressive symptoms

sive symptoms. P value
No [n (%)] Yes [n (%)]
Table 3 shows the characteristics of the population’s health con- Religion

ditions. The existence of any diabetes complications and ocular and Catholic 70 (39.1) 18 (31.6)
circulatory types of DM complications were significantly associated Protestant 80 (44.7) 22(38.6) 0.076
with depressive symptoms. Among comorbidities, rheumatism, Not practicing 29 (16.2) 17 (29.8)
osteoporosis, and heart and circulation problems were associated ~ Financial difficulty
with depressive symptoms. Difficulty sleeping and severe chronic e e 2lises) 0.234

. domi h ith d . No 97 (54.2) 36 (63.2)
pain were predominant among those with depressive symptoms Physical activity
and were significantly associated with depressive symptoms. The Yes 52(29.1) 13 (22.8) 0358
final multivariate analysis model is presented in Figure 1, which No 127 (70.9) 44 (77.2) ’
shows the 95% confidence indices of each variable that remained Smoking
in the model as well as the OR. Notably, the 95% CI coeflicients Smoker 6(34) 8(8.38)
were attenuated; however, DM complication along with osteopo- Former smoker 68 (38.0) 24(42.7) 0.164

. . . . . Never smoked 105 (58.7) 28 (49.1)
rosis remained associated with depressive symptoms. .
Alcohol consumption
Excessive 2(1.1) 4(7.0)

DISCUSSION Moderate 13(7.3) 2(35) 0.032'
This study identified a 24.2% prevalence of depressive symp- Non-consumer 164 (91.6) 51(89.5)

toms in older adults with diabetes and demonstrated a significant

‘P <0.05.



by the Family Health Strategy, respectively.** Both studies were
conducted in primary care and used the GDS-15 to investigate
the prevalence of depressive symptoms. This shows that the prev-
alence rates of depressive symptoms among older adults with DM
are significantly higher than in those without any chronic disease.
Importantly, this can lead to debilitating conditions because of poor

metabolic control and the emergence of other health complications

Table 3. Distribution and association of health conditions of older
adults with diabetes mellitus according to depressive symptoms

Depressive symptoms

P value
No [n (%)] Yes [n (%)]
DM family history
Yes 80(59.8) 38(66.7)
No 11 (6.1) 4(7.0) 0.550
Do not know 61 (34.1) 15 (26.3)
Treatment
Oral 156 (77.2) 53(79.1) 0.228
Insulin 32(15.8) 11(16.4) 0.809
Non-medicated 3(1.5) 0(0.0) 0.325
None 11 (5.5) 3(4,5) 0.806
DM complication
Yes 69 (38.5) 34 (59.6) .
0.005
No 110 (61.5) 23 (40.4)
Complication type
Renal 7(7.5) 4(7.4) 0.333
Ocular 31(33.0) 26 (48.1) 0.000"
Circulatory 42 (44.7) 21 (38.9) 0.047"
Diabetic foot 10(10.6) 2(3.7) 0.534
Amputation 4(4.2) 1(1.9) 0.826
Rheumatism
Yes 50 (27.9) 29 (50.9) .
0.001
No 129 (72.1) 28 (49.1)
Osteoporosis
Yes 26 (14.5) 20 (35.1) .
0.001
No 153 (85.5) 37 (64.9)
Hypertension
Yes 146 (81.6) 49 (86.0)
0.445
No 33(18.4) 8(14.0)
Circulation problems
Yes 76 (42.5) 35(61.4) .
0.013
No 103 (57.5) 22 (38)
Heart problems
Yes 33(18.4) 19 (33.3) .
0.018
No 146 (81.6) 38 (66.7)
Difficulty sleeping
Yes 82 (45.8) 37 (64.9) .
0.012
No 97 (54.2) 20 (35.1)
Vision problems
Yes 80 (44.7) 32 (56.1)
0.132
No 99 (55.3) 25 (43.9)
Chronic pain
Yes 81 (45.3) 44 (77.2) .
0.000
No 98 (54.7) 13 (22.8)

"P < 0.05; DM = diabetes mellitus.

resulting from the absence or decrease of treatment adherence,
decreased social bonds, and inadequate diet. These negative out-
comes have been consistently observed in the relationship between
depressive symptoms and poorer self-care among older adults
with diabetes, and could be explained by difficulties in maintain-
ing proactive and effective self-care behaviors.>* In the present
study, older adults with DM complications were more susceptible
to developing depressive symptoms than those without compli-
cations. Diabetes complications and depression are reportedly a
bi-directional relationship, and the risk of depression is higher
in people with diabetes complications, and vice versa.”” Meta-
analysis studies indicate that diabetes increases the risk of devel-
oping depression by approximately 25%.?%? Moreover, the risk of
complications is higher when both diabetes and depression are
present. Individuals with DM have a 36% higher risk of develop-
ing microvascular complications, such as nephropathy, retinopathy,
and neuropathy. Researchers observed a 25% increase in the risk of
developing macrovascular complications, such as peripheral vas-
cular disease, erectile dysfunction, and coronary artery disease.***
As noted, there is strong evidence that these comorbidities are linked
with disability and loss of years of life.” Notably, people with dia-
betes and symptoms of depression have higher levels of diastolic
blood pressure, triglycerides, glycated hemoglobin, higher body
mass index, and worse glycemic control. Therefore, older adults
are considered at risk for DM complications and other comorbid-
ities that can significantly compromise their health and quality of
life.'*** Moreover, depressive symptoms may appear even before the
diagnosis of DM or during the onset of complications, depending
on the individual or the course of the disease.’**

Among the health comorbidities evaluated in this study, oste-
oporosis remained in the final model even after adjustment, show-
ing an increased risk for depressive symptoms in older adults with
DM. This comorbidity is predominantly cited by older adults in
aging studies,”*® including being associated with diabetes itself.*”*

The presence of osteoporosis combined with connective tis-
sue problems, neuropathies, and vasculopathies may increase the
incidence of complications in older adults with diabetes. This
further contributes to their limitations and restricted autonomy,
functional disability, fragility, and the potential development
of depressive symptoms.**

Osteoporosis commonly causes pain, which directly affects the
quality of life of older adults with diabetes. Furthermore, comple-
mentary data in this study showed that 77.2% of older adults with
depressive symptoms had self-reported chronic pain. Whether this
pain is linked to musculoskeletal pain or complications of DM,
it remains a primary reason for older adults to seek health ser-
vices.””**2 Thus, this study expands the knowledge that the pres-
ence of osteoporosis and diabetes complications in older adults

can be associated with depressive symptoms. Moreover, when



Adjusted odds  95% CI adjusted

Osteoporosis ! " J 2.752 1.285-5.891
DM complication = . 2.501 1.318-4.744
0 1 2 3 4 5 6 7

DM = diabetes mellitus.

Figure 1. Odds ratio and 95% confidence interval (Cl) of final regression model for risk of depressive symptoms.

older adults seek health services, health professionals must criti-
cally examine these associations and employ a holistic approach,
for example, by testing for depressive symptoms.

In this context, testing for depressive symptoms in individu-
als with diabetes to enable early detection and treatment is one of
the challenges faced by primary healthcare professionals. Lack of
screening may be attributed to absent or limited training in mental
health issues, inability or lack of skills to use mental health assess-
ments, and difficulties in distinguishing depression symptoms or
diabetes complications from symptoms of physical illness. Ideally,
patients with diabetes should be referred to mental health consul-
tations and supported in self-management education, which can
provide them with an increased ability to maintain their treat-

ments and identify coping strategies for depressive symptoms.*>*

CONCLUSION

The present study findings are broadly consistent with data from
national and international literature, showing a significant preva-
lence of depressive symptoms in older adults with type 2 DM. In
conclusion, this study provides strong evidence that complications
of DM significantly increase the risk of depressive symptoms in
older adults, especially those with DM and osteoporosis. This per-
spective suggests that, by identifying groups at greater risk, primary
care professionals can develop care strategies and refer older adults
with DM for a mental health consultation to reduce complications
and improve prognosis. In the present study, individuals with DM
at a higher risk for the development of depressive symptoms were
represented among those with complications arising from DM and

musculoskeletal comorbidities, such as osteoporosis.
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ABSTRACT
BACKGROUND: The Quiality of Dying and Death Questionnaire (QoDD) may prove to be an important
evaluation tool in the Brazilian context, and, therefore, can contribute to a more precise evaluation of the
dying and death process, improving and guiding the end-of-life patient care.
OBJECTIVE: To translate and cross-culturally adapt the QoDD into Brazilian Portuguese and measure its
validity (convergent and known-groups) and internal consistency
DESIGN AND SETTING: A cross-sectional, methodological study was conducted at the Hospital de Cancer
de Barretos, Brazil
METHODS: A total of 78 family caregivers participated in this study. Semantic, cultural, and conceptual
equivalences were evaluated using the content validity index. The construct validity was assessed through
convergent validation and known groups analysis [presence of family members at the place of death; feel
at peace with dying; and place of death (hospital versus home; hospital versus Palliative Care)]. Internal
consistency was evaluated using Cronbach’s alpha.
RESULTS: The questionnaire was translated into Brazilian Portuguese and presented evidence of a clear
understanding of its content. Cronbach’s alpha values were > 0.70, except for the domains of treatment
preference (a0 = 0.686) and general concerns (a. = 0.599). The convergent validity confirmed a part of
the previously hypothesized correlations between the Palliative Care Outcome Scale-Brazil (POS-Br) total
scores and the QoDD domain scores. The QoDD-Br domains could distinguish the patients who died in
palliative care and general wards.
CONCLUSION: The QoDD-Br is a culturally adapted valid instrument, and may be used to assess the qual-
ity of death of cancer patients.

INTRODUCTION

The death process is subjectively determined and may be influenced by cultural factors, indi-
vidual judgments, type and stage of the underlying disease, and the social and professional role
with respect to the death experience.’ The interest in promoting a “good death” has been increas-
ingly discussed, mainly due to the increase in life expectancy of the population and advances in
medicine.! The Institute of Medicine Committee on Care at the End of Life characterized high-
quality death as “death free from avoidable anguish and suffering for patients, families and their
caregivers, according to the wishes of patients and caregivers and in line with clinical, cultural
and ethical standards”>* The end-of-life stage leads to changes, which allows the development of
standards that improve the quality of death (QOD). Simultaneously, a “good death” is equivalent
to a death consistent with the patient’s personality* and autonomy.

Therefore, QOD may be defined as the assessment of the last days of life and the moment of
death, respecting the way that moment is prepared, faced, experienced and dealt with by those
who have known terminal illness.” Different authors provide varied criteria for determining the
QOD, such as reaffirming the need to prioritize the absence of pain during the end-of-life period.
However, there is a consensus that the quality of death and dying is greater than the control of

physical symptoms (such as pain), since there are multiple dimensions inherent to this process.®*
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Therefore, practical measures are necessary to improve this indi-
cator in the Brazilian context.

Among all the instruments of the QOD assessment described
in the literature, the “Quality of Dying and Death Questionnaire”
(QoDD) is the most widely studied and best validated.'*'! It was
developed by Patrick et al.* due to a shortage of instruments for
assessing the QOD. The study expected to provide a better evalu-
ation of post death reports and the experience regarding the QOD
and dying, as well as to evaluate the interventions that improve the
quality of care at the end of life.

The QoDD has been adapted in different languages and cultures
and has demonstrated greater validity and reliability than other
questionnaires.'"'? It presents satisfactory psychometric results,
with an internal consistency of 0.88 and test-retest reliability of
0.7 in studies conducted in Germany and Spain.*"* However, no
Portuguese version has been culturally adapted and validated in
the Brazilian population. The QoDD may prove to be an import-
ant evaluation tool in the Brazilian context, and thus, may contrib-
ute to a more precise evaluation of the dying and death process,

improving and guiding the end-of-life patient care.

OBJECTIVE
The purpose of this study was to translate and cross-culturally
adapt the QoDD into Brazilian Portuguese and measure its valid-

ity (convergent and known-groups) and internal consistency.

METHODS

Study design

This was a descriptive, cross-sectional, and methodological study.

Setting

The study was conducted at Hospital do Cancer de Barretos
(Barretos, Sao Paulo, Brazil), a reference hospital in Latin
America for cancer treatment. It is an assistential, teaching, and

research institution.

Patient and public involvement statement

Caregivers (family members) were not involved in the design
or planning of the study; however, were informed regarding
the nature and purpose of this study. Authorization for partici-
pation was obtained in the form of signed consent forms from
the primary family caregiver. The entire validation process was
performed following the permission of one of the authors of the
original QoDD."

Phase | - Translation and cultural adaptation process
The cross-cultural adaptation of the QoDD was initiated after

obtaining permission from the author of the original version.”

International methodology adopted for the translation and cultural
adaptation included translation, a synthesis of the translations, back-
translation, an expert panel, and a pretest according to the meth-
odology proposed by Beaton et al."* and Souza and Rojjanasrirat.”®

Initially, the original questionnaire was translated from English
into Portuguese by two independent translators, both native
English speakers, without the knowledge of the issues addressed
by the QoDD. The translated versions of the questionnaire were
coded as T1 and T2.

The second step included a synthesis meeting of four special-
ized professionals: a doctor experienced in palliative care (PC), a
researcher experienced in the QOD, and two other professionals
in the research field experienced in the care practice. In this step,
a synthesized version (T12) was generated from the evaluation of
T1 and T2 translations. Each aspect of the translations was ana-
lyzed and discussed to achieve a consensus between the two ver-
sions, ensuring equivalence.

Next, the instrument was back translated from Portuguese into
the original language. Two independent translators performed the
back-translations (BT1 and BT2), one American with fluency in
Portuguese and the other, a native Brazilian with expertise in the
English language.

An expert committee meeting was conducted during which all
the material produced in the previous steps was analyzed. This team
of five experts included a clinical oncologist, a palliative physician,
aresearch nurse in PC, a research psychologist in PC and a biostat-
istician experienced in the validation of assessment instruments.
The committee’s main objective was to produce a final version of
the tool that would be culturally adapted for use during the pre-
testing. To assess the representativeness of each item, a Likert scale
with scores between 1 and 4 was used. The content validity index
(CVI) was calculated by summing the equivalences of the items and
dividing it by the total number of items. A minimum value of 0.80
was accepted for the evaluated item to be considered appropriate.'®

The pre-testing phase included 26 family caregivers who were
>18 years, of either sex, considered the primary caregiver, aware
that the patient’s death was from cancer, and knew how to read.
Family caregivers with significant hearing loss that prevented them
from telephonic communication were excluded. The family care-
givers were contacted via telephone within 4-12 weeks after the
date of death of their loved one.

Figure 1 shows the steps of the translation and cross-cultural

adaptation process.

Phase Il - Assessment of psychometric properties

A different sample of family caregivers was contacted by phone
to measure the psychometric properties of the QoDD-Br. One of
the measures of reliability - internal consistency - was assessed

using Cronbach’s alpha. Values from 0.70-0.95 were considered
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Figure 1. Flowchart of the translation and cross-cultural adaptation steps.

to be adequate.’® For convergent construct validity, correlations
between the QoDD-Br and the Palliative Care Outcome Scale-
Brazil (POS-Br; an assessment tool designed to address multidi-
mensional aspects of palliative care, such as physical and psycho-
logical symptoms, spiritual considerations, practical concerns,
and emotional and psychosocial needs)'”'® scores were hypothe-
sized a priori by the researcher’s judgment based on a clinical rou-
tine and the literature. Correlations with values > 0.4 (moderate
to highly strong) were considered acceptable.’*? In the known-
groups analysis, the groups were compared using the mean (stan-
dard deviation) of each domain, as measured by the QoDD-Br,
to assess whether the instrument could discriminate between the
groups as hypothesized.

Primary family caregivers of patients who died from cancer
and were > 18 years of age were invited to participate in the study’s
validation step. They were selected through telephone contact, and
they consented to answer the QoDD-Br questionnaire adapted to
the Brazilian culture and the POS-Br. To preserve their mental
health and avoid the worsening of their psychological condition
due to participation in the study, the Patient Health Questionnaire-9
(PHQ-9)* was administered to screen for depressive symptoms

and suicide risk. Family caregivers who selected option 1 - several

days, 2 - more than half the days or 3 - almost every day in ques-
tion 9 of the PHQ-9 questionnaire (suicidal ideation) or had a total

score > 12, were excluded.?

Instruments

Quality of Dying and Death Questionnaire (QoDD)

It comprised 31 items divided into six domains measuring aspects
related to symptoms and personal control, preparation for death,
family concerns, treatment preferences, whole person concerns,
and moment of death. It takes into account the experiences in
the last seven days of the patient’s life and the state of the patient.
The response scale used is a Likert-type scale with scores varying
from 0 to 100, where higher scores indicate better QOD.!

Palliative Care Outcome Scale - Brazil (POS-Br)

The POS-Br is a tool largely used to measure the quality of life
(QOL) during the last 3 days of the patient’s life,® as well as
of patients who undergo PC. This scale consists of 11 items.
The answers are provided on a five-point Likert scale, except item
9, which has three points, and an open question regarding the

main problems experienced by the patient. The POS-Br scores
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range from 0 to 40 points, with 0 representing the best QOL and
40 representing the worst QOL.""!8

Patient Health Questionnaire-9 (PHQ-9)

The PHQ-9 is a useful tool for the screening of depressive symp-
toms. It includes nine questions, rated on a four-point Likert scale
(0 to 3), for a possible total of 27 points. The final score classifica-
tion is as follows: 0-4, without depression; 5-9, mild depression;
10-14, moderate depression; 15-19, moderate to severe depres-

sion; and > 20, severe depression.?!

Calculation of sample size

Sample calculation for the pretest phase followed the methodol-
ogy described by Beaton et al., which advocates the participation
of 10-40 participants.' In this study’s pre-testing phase, 33 indi-
viduals participated. For construct validity, the sample size calcu-

lation was a minimum of 50 patients.'¢

Statistical analyses

Internal consistency was assessed using Cronbach’s alpha coef-
ficient, and a value between 0.70 and 0.95 was considered
adequate.’ Convergent validity correlations were measured
using Pearson’s correlation coeflicient (r > 0.4)." The calcula-
tion was performed considering total scores on the QoDD-Br
and POS-Br instruments and subsequently the scores in their
domains. For the known-groups analysis, the groups were com-
pared using the nonparametric Mann-Whitney U test. It was
expected that the QoDD-Br would discriminate between the

caregiving groups in accordance with the hypotheses based

on the following factors: presence of family members at the
place of death (yes versus no); feel at peace with dying (yes
versus no); and place of death (hospital versus home; hospital
versus PC hospital).

The data were stored on the REDCap Plataform® and evaluated
using the IBM-SPSS software, version 21.0 (IBM Corp., Armonk,
New York, United States). The significance level was set at 0.05.

Ethical aspects

The study was approved by the Committee of Ethics in Research
of Hospital de Cancer de Barretos, under opinion n. 1329/2017
(May 18, 2017). All the participants invited to participate in the

study signed the free and informed consent form.

RESULTS

Phase | - Translation and cultural
adaptation process translation
The title and 31 items were translated with similar meaning, with
no grammatical or semantic distinctions between T1 and T2.
The original acronym was maintained, and Br was added to iden-
tify the Brazilian instrument: QoDD-Br. The back-translations
(BT1 and BT2) did not indicate significant conceptual changes
or inconsistencies in the translation process and were useful in
guiding effective and consistent actions in the expert commit-
tee step.

Table 1 shows the items questioned by the expert commit-
tee and their respective equivalences. From the 112 question-

naire items evaluated, there was a 100% agreement on 104 items

Description of the items with modifications requested by the expert committee

Statement or question

Quality of Dying and Death (QODD) Questionnaire
QoDD: Interview following the death of a loved one
7 recall days 7
30 recall days 30

Each question has two parts. The first part will ask you how often X

experienced each item using a scale where 0 is “none of the time”and 5

is “all of the time”

Let us start with an example. In the last month of her/his life, how often
did X listen to music? | would like you to use the first scale to tell me how

often X listened to music during the last month of her/his life, with 0
being “none of the time”and 5 being “most of the time”

How often did X appear to have control over what was going on around

her/him?
Where did your loved one die?

What is the highest school level you completed?

Equivalences calculated by the content validity index (CVI).

Equivalences

Total CVI
Semantic Cultural Conceptual

0.8 1 1 0.93
0.6 0.6 0.8 0.67
0.8 1 0.8 0.87
0.8 1 0.8 0.87
0.6 1 1 0.87
0.8 1 1 0.93
0.8 1 1 0.93

1 1 0.8 0.93

1 0.8 1 0.93



classified with scores of 3 and 4; CVI = 1. Items 1, 2, 18, 19, 34,
42, 78 and 99 received a score of 2, and thus, changes suggested
by the experts were necessary.

Each interview was conducted over telephone and lasted
approximately 30 minutes. The initial sample included 33 par-
ticipants; two refused to participate due to lack of time, and five
were excluded because they reported that they were not prepared
to remember the death of their loved ones. The sociodemographic
characteristics of the family caregivers and patients are shown in
Table 2. All the participants answered a questionnaire with ques-
tions related to the understanding of each item.

Annex 1 shows the final version of the QoDD-Br to Brazilian

culture.

Phase Il - Assessment of psychometric properties
A total of 566 family caregivers were screened as potential par-

ticipants. Of these, only 114 answered the telephone calls during

Table 2. Sociodemographic characteristics of the participants
who completed the pretest

which they were invited to participate in the study. Twelve (10.5%)
family caregivers refused to participate in the study and 50 (43.8%)
were excluded due to depression symptoms identified by the
PHQ-9. Thus, final sample included 52 (45.6%) family caregivers
Among the included family caregivers (n = 50), 41 (78.8%) were
women, 25 (48.1%) were married, 18 (34.6%) were children, and 17
(32.7%) were spouses. Regarding the characteristics of the patients,
37 (32.5%) had gastrointestinal cancer, 19 (16.7%) had lung cancer,
10 (8.8%) had head and neck cancer, and 10 (8.8%) had hemato-
logical cancer. Seven (13.5%) of the patients died at home.
Regarding internal consistency, most QoDD-Br domains pre-
sented Cronbach’s o values > 0.70, with the exception of the treat-
ment preference (o0 = 0.686) and general concerns (o = 0.599)
domains (Table 3). Regarding convergent validity, the a priori
hypothesized correlations were confirmed between the domains
“preparation for death” (r = -0.422, P = 0.002), “symptoms and per-
sonal control” (r = -0.465, P = 0.001), and “whole person concerns”
(r=-0.405, P = 0.003). The correlations between the QoDD-Br and
POS-Br scores are summarized in Table 4. Researchers expected
that the instrument could discriminate the presence of family

members at the place of death (yes versus no), feeling at peace with

Family Patient dying (yes versus no), and place of death (hospital versus home;
. . atients
Variable caregivers hospital versus PC hospital). The known-groups analysis showed
L 0
n oo % that the instrument could discriminate between the family care-
Female 22 846 14 538
Sex Male 4 154 12 462 giver groups, as shown in Table 5.
White 16 615 20 77.0
Race Black 3 115 1 3.8
Mixed 7 270 5 192 Table 3. Internal consistency of the Quality of Dying and Death Questionnaire-
Primary 6 230 7 270 Brazilian (QoDD-Br)
Education Se:'f)nhdary 182 :?g 154 ?38 QoDD-Br domains Cronbach’s alpha
igher . X
I I .82
Catholic 19 731 19 73. iymptorT\s af”d zers:”a contro 0825
Religion Evangelical 5 192 5 192 reparation for deat L/
Spiritist P 77 D) 77 Moment of death 0.814
Married 14 538 15 577 Family 0.742
. Single 7 27.0 4 154 Treatment preference 0.686
Civil Status .
Widowed 3 15 6 231 Overall person concerns 0.599
Separated 2 7.7 1 3.8 QoDD-Br total score 0.955
Acute Care Hospital - - 1 3.8
Pl f h
ace of deat PC Hospital’ - - 25 9.2
Father 1 3.8
Mother 1 3.8 - -
Son/Daughter 9 350 - - Table 4. Convergent validation (correlations) between the Quality of
Relatives Nephew/Niece 2 77 - - Dying and Death Questionnaire-Brazilian (QoDD-Br) domains and
Son/Daughter-in-law 2 7.7 Palliative Care Outcome Scale-Brazil (POS-Br)
Husband/Wife 6 230 - ) QoDD-Br domains POS-Br total P value
Others? 5 190 - -
. Symptoms and personal control -0.465 0.001
Time interval
Preparation for death -0.422 0.002
between
patient’s Mean (SD) 76.12 (27.71) Moment of death -0.358 0.009
death and Family -0.125 0.377
pretest (days) Treatment preference -0.045 0.754
SD = standard deviation. 'PC Hospital: hospital exclusively dedicated to Overall person concerns -0.405 0.003
QoDD-Br total score -0.242 0.290

patients in palliative care; 2Others: Friend, stepdaughter, boyfriend or

cousin. Correlation with a coefficient above 0.4.



Table 5. Mean comparison of domains measured by Quality of Dying and Death Questionnaire-Brazilian (QoDD-Br) version between

family caregivers’' groups (known-groups analysis)

QoDD-Br Domains

Symptoms and Preparation for  Moment of

QoDD-Br
X Treatment Overall person
Family Total score
preference concerns
Mean P Mean P Mean P Mean P
(SD) (SD) (SD) (SD)
65.69 70.24 58.10 53.47 .
0.329 0.557 0.098 0.065
(28.06) (25.65) (17.39) (16.10)
76.36 75.68 70.26 66.77
(23.77) (26.68) (22.44) (17.42)
7230 74.05 58.04 56.31 .
0.474 0.724 0.005 0.013
(24.15) (28.01) (19.84) (18.39)
75.99 78.64 75.20 70.00
(24.28) (21.64) (20.92) (15.66)
74.11 73.90 73.93 . 6440 .
0.678 0.762 0.500 0.652
(25.10) (27.64) (13.30) (18.56)
80.14 81.43 67.80 67.70
(19.72) (15.97) (23.15) (11.96)
80.16 G 82.56 e 75.10 0,012 70.32 0,015
(22.78) (21.93) (20.74) (17.96)
65.84 61.39 57.81 56.50
(26.35) (30.74) (23.03) (16.71)

SD = standard deviation. Statistical analyses were performed using nonparametric Mann-Whitney U test. "U-test. Statistically significant P values at the 0.05 level

Variables Category personal control death Death
Mean p Mean p Mean
(SD) (SD) (SD)
P . . .
resen.ce No 38.57 0.253" 54.68 0.124" 34.76 0.023
of family (13.28) (17.02) (30.78)
members at
50.72 67.09 71.37
the place of Yes
(27.11) (19.81) (32.47)
death
41.79 . 56.75 . 4833
No 0.180 0.036 0.017
Feel at peace (24.74) (17.38) (34.11)
with dying Yes 52.99 69.87 7235
(26.39) (19.81) (33.36)
. 50.65 64.83 ., 6263
Hospital 0.387 0.589 0.072
(26.11) (20.16) (35.17)
Place of death
Home 39.05 69.23 90.95
(24,03) (17.97) (11.01)
PC 55.16 0178" 72.83 0.001 71.03 0.052
Hospital  (27.41) (19.01) (33.24)
Place of death
Hospital 44.47 53.87 51.14
3 (23.52) (16.49) (35.34)
are in italics.
DISCUSSION

This study translated, culturally adapted, and validated the
QoDD for use in the Brazilian population.'** The QoDD may
prove to be an important evaluation tool in Brazil, contributing
to a more accurate assessment of the death and dying process
and improving the quality of life and death of cancer patients at
the end of life.

Several tools have been developed in an attempt to quantify/
characterize QOD, including the Good-Death Scale, the Good
Death Inventory (GDI), the Quality of Dying in Long-term Care
(QOD-LTC), the Client Generated Index tool (CGI), the McGill
Quality of Life questionnaire (MQOL) and the QoDD. The QoDD
is the most widely used tool and has demonstrated greater validity
and reliability than other instruments."

The QODD has been widely used in QOD assessment, used
and validated in different health care settings, such as in pallia-
tive care and Intensive Care Units. It is used to assess the QOD
of patients reported by their family caregivers based on the six
important domains of QOD symptoms: personal control, prepa-
ration for death, family concerns, treatment preferences, whole
person concerns, and moment of death**

Each society has its own behaviors, beliefs, attitudes, customs

and social habits that must be considered in a translation and

cross-cultural adaptation process.'>? During this process, it is
possible to identify possible translation failures, that if left unre-
solved, may result in difficulties in the utilization of the construct
and conduction of intercultural comparative studies.'

As with the previous studies**** internal consistency was also
considered satisfactory (o0 = 0.95). In contrast, the Cronbach’s o
coefficients for the domains “treatment preference” and “whole
person concerns” were both below 0.7 (o = 0.686 and o = 0.599,
respectively). However, the comparison with the previous stud-
ies is limited, as the other studies did not report the Cronbach’s o
values for the QoDD domains.

Two previous validations conducted correlation analyses
between the QoDD and POS scores. Both studies found negative
correlation coefficients (r > 0.4) between the total QoDD and POS
scores. Although a significant correlation between the two mea-
sures was not observed, the following three QoDD domains had
significant correlations with the POS total score: “symptoms and
personal control;” “preparation for death;” and “whole person con-
cerns.” Unfortunately, comparisons of the POS correlations with the
QoDD domains have not been previously reported, which makes
comparisons difficult. In considering the QoDD a multidimen-
sional tool, it was believed that the results should be presented not

only for the total score, but also mainly for its domain scores.?**



In the known-groups analysis, the QoDD was able to discriminate
distinct groups of patients as hypothesized. It should be noted that
the QOD scores were higher in patients cared for by palliative care
specialized teams than in patients who died in wards not specialized
in PC. In contrast, unlike this study’s hypothesis, there was no differ-
ence in scores between dying in the hospital or at home. This may be
explained by the fact that patients who died at home were not cared
for by ahome care team. Many Brazilian patients face socio-economic
difficulties (for e.g., poverty or lack of food and medicine) that can
limit their end-of-life care conditions in addition to the poor access
to palliative care, which should be offered by primary care teams.

The QoDD does not make it possible to assess the death and
dying wishes of the patients, so it depends on the family caregiv-
ers. This evaluation is related to the memories of family caregivers
in retrospective evaluation reports, but memory, emotions, and
other person-related factors may bias their reports.?*° To min-
imize these effects, the family caregivers were contacted at least
4 weeks and no later than 12 weeks after the death of the patient.

The strength of this study is the QoDD application method, which
was performed through telephonic communication. This type of con-
tact allows the caregivers to be interviewed without needing to leave
their residence to participate in the interview. Since Brazil is a con-
tinental country and considering that most family members return
to their cities of origin after the patient’s death, a QOD question-
naire valid for usage via telephone is certainly of great clinical utility.

Taking into account that Brazil is still a country with a poor
QOD,* it is urgent to adequately measure the QOD so that measures
may be adopted at the local and public health levels. The QoDD-Br
could be used as an indicator of the quality of care and to compare
different health care services. It may be an useful tool to measure
improvements after interventions such as staff training, after the
change in protocols and availability of financial resources.

This study has a few limitations. It was restricted to only one
center in Brazil in a city located in the interior of Sao Paulo state.
However, despite the great geographic expansion of the country,
all five regions share the same language, and although there are
certain cultural variations, this is not a factor that hampers the gen-
eralization power of the instrument to the Brazilian population as
awhole. Other psychometric properties were not evaluated, includ-
ing construct validity, reliability (intra- and inter-rater reliability),
and measurement error. Although a wide variety of psychometric
properties may be assessed, they are not necessarily investigated in
all validation studies. Thus, different validation studies may even

be complementary for evaluating the same instrument.

CONCLUSION
The QoDD-Br was culturally adapted and the psychometric
properties of the convergent and known-groups validities, as well

as the internal consistency were analyzed. In general, the items

were adequately understood by the caregivers, and the psycho-
metric properties were considered adequate. The QoDD-Br is
ready to be used as a new indicator of the quality of the dying
process in Brazil. Further studies with larger sample sizes should
be conducted to provide a confirmatory factor analysis, others
measures of reliability, standard error of measurement, minimal

detectable change, and responsiveness analysis.
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Annex 1. Original QoDD and version adapted to the Brazilian culture

Item
1

2

00 N O Lt~ w

15
16
17
18

20
21

22

23

24

25
26
27

28

29
30
31

QoDD original version
How often did X appear to have her/his pain under control?
How often did X appear to have control over what was going on around
her/him?
How often was X able to feed herself/himself?
How often did X have control of her/his bladder or bowels?
How often did X breathe comfortably?
How often did X appear to feel at peace with dying?
How often did X appear to be unafraid of dying?
How often did X laugh and smile?
How often did X appear to have the energy to do most things that s/he
wanted to do?

How often did X appear to be worried about strain on her/his loved ones?

How often did X appear to keep her/his dignity and self-respect?
How often did X spend time with her/his spouse or partner?

How often did X spend time with her/his children?

How often did X spend time with other family and friends?

How often did X spend time alone?
How often did X spend time with pets?
Did X appear to find meaning and purpose in her/his life?
Was X touched or hugged by her/his loved ones?
Did X attend any important events - for example, weddings, graduations,
and birthdays?
Were all of Xs health care costs taken care of?
Did X say goodbye to the loved ones?

Did X have one or more visits from a religious or spiritual advisor?
Did X have a spiritual service or ceremony before his/her death?
Was a mechanical ventilator or kidney dialysis used to prolong X’s life?

Did X have the means to end her/his life if s/he needed to?
Did X clear up any bad feelings with others?

Did X have her/his funeral arrangements in order prior to death?
Did X discuss her/his wishes for end-of-life care with her/his doctor - for
example, resuscitation or intensive care?

Where did your loved one die?

Was anyone present at the moment of X's death?

In the moment before the death of X, s/he was ...

QoDD-Br
Com que frequéncia X parecia ter a dor dela/dele sob controle?...
Com que frequéncia X parecia ter consciéncia do que esta
acontecendo ao redor dela / dele?
Com que frequéncia X foi capaz de alimentar-se?
Com que frequéncia X teve controle da bexiga ou do intestino?
Com que frequéncia X respirava confortavelmente?
Com que frequéncia X parecia sentir-se em paz com o fato de morrer?
Com que frequéncia X parecia nao ter medo de morrer?
Com que frequéncia X ria e sorria?
Com que frequéncia X parecia ter energia para fazer a maioria das
coisas que ela / ele queria fazer?
Com que frequéncia X parecia estar preocupado (a) sobre o que seus
entes queridos sentem?

Com que frequéncia X parecia manter sua dignidade e autorrespeito?
Com que frequéncia X passava tempo com seu cénjuge ou parceira (0)?
Com que frequéncia X passava seu tempo
com seu (s) filhos (as)?

Com que frequéncia X passava seu tempo com outros familiares e
amigos?

Com que frequéncia X passava seu tempo sozinha (0)?

Com que frequéncia X passava seu tempo com animais de estimacao
X parecia ter encontrado sentido e propdsito na vida dela/dele?

X foi tocada (o) ou abragada (o) pelos entes queridos dela/dele?

X participou de algum evento importante - por exemplo, casamentos,
formaturas e aniversarios?

Todos os custos dos cuidados de satide de X foram resolvidos?

X disse adeus aos seus entes queridos?

X recebeu uma ou mais visitas de um conselheiro espiritual ou
religioso?

X teve um servigo ou cerimonia espiritual antes de morrer?
Ventilacdo mecanica ou hemodialise foi usada para prolongar a vida
de X?

X tinha meios para dar um fim a vida dele (a) se ele (a) quisesse?

X esclareceu quaisquer sentimentos ruins com os outros?

X deixou servico funerario dela/dele preparado antes de sua morte?
X discutiu seus desejos para os cuidados de fim de vida com o médico
dele (a) - por exemplo, ressuscitagao ou cuidado intensivo?
Onde seu ente querido morreu?

Alguém estava presente no momento da morte de X?

No momento antes da morte de X, ela/ele estava ...
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ABSTRACT
BACKGROUND: Exposure to air pollutants and illness by severe acute respiratory syndrome coronavirus 2
(SARS-Cov-2) infection can cause serious pulmonary impairment.
OBJECTIVE: To identify a possible association between exposure to air pollutants and hospitalizations due
to SARS-Cov-2.
DESIGN AND SETTING: Ecological time-series study carried out in Taubaté, Tremembé, and Pindamon-
hangaba in 2020 and 2021.
METHODS: Study with Sars-Cov-2 hospitalizations with information on hospitalization date, sex and age
of the subjects, duration of hospitalization, type of discharge, and costs of these hospitalizations. Statistical
analysis was performed through a negative binomial regression, with data on pollutant concentrations,
temperature, air relative humidity, and hospitalization date. Coefficients obtained by the analysis were
transformed into relative risk for hospitalization, which estimated hospitalizations excess according to an
increase in pollutant concentrations.
RESULTS: There were 1,300 hospitalizations and 368 deaths, with a predominance of men (61.7%). These
data represent an incidence rate of 2504 per 100,000 inhabitants and 28.4% hospital lethality. Significant
exposure (P value < 0.05) occurred seven days before hospital admission (lag 7) for nitrogen dioxide (NO,)
(relative risk, RR = 1.0124) and two days before hospital admission for PM,, (RR = 1.0216). A 10 pg/m? in
NO, concentration would decrease by 320 hospitalizations and » US $ 240,000 in costs; a 5 ug/m?in PM,
concentration would decrease by 278 hospitalizations and » US $ 190,000 in costs.
CONCLUSION: An association between exposure to air pollutants and hospital admission due to Sars-
Cov-2 was observed with excess hospitalization and costs for the Brazilian public health system.

INTRODUCTION

The World Health Organization (WHO) declared coronavirus disease 2019 (COVID-19) a
global pandemic first detected in Wuhan, China, in December 2019.! COVID-19 is a highly
transmissible and fatal syndrome-induced disease, followed by severe acute respiratory disease.
Typically, COVID-19 infected patients show mild to moderate symptoms, including sore throat,
fever, shortness of breath, dry cough, and loss of smell and taste, while it causes pneumonia with
severe acute respiratory syndrome (SARS), kidney failure, and even death in some patients.?*

Initially described in December 2019 in Wuhan City, capital of China’s Hubei Province, it
became the center of an outbreak of pneumonia of unknown cause. In January 2020, scientists
isolated a new coronavirus, severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2),
formerly known as 2019-nCoV.*

Exposure to air pollutants has been linked to hospitalizations, respiratory diseases, cardio-
vascular diseases, and death.>* However, studies have been carried out associating air pollution,
and hospitalizations, and deaths from COVID-19; other studies have shown the interrelationship
of short-term and chronic exposure to ambient air pollution and COVID-19 infection.”'® Among
these pollutants is nitrogen dioxide (NO,), a nitrogen-centered free radical mainly produced in
urban areas by traffic. Ozone (O,) is a secondary atmospheric pollutant composed of three oxygen
atoms formed at ground level by NO, reactions and volatile organic compounds with sunlight.

Particulate matter is a mixture of liquid, solid, or solid and liquid particles suspended in the
air and is composed of a carbonaceous core of organic compounds (polycyclic aromatic hydro-

carbons, PAHs), inorganic compounds (transition metals, sulfates, and nitrates), and biological
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components (bacteria, fungi, and viruses). Particulate matter is cate-

gorized according to size, PM, , and its fine fraction PM, , with aero-

10’
dynamic diameters of less than 10 and 2.5 microns, respectively."

OBJECTIVE

This study aimed to identify possible associations between expo-
sure to air pollutants and hospitalizations due to COVID-19 in
residents of the conurbation cities of Taubaté, Tremembé, and
Pindamonhangaba, SP, given the fact that exposure to air pol-
lutants is associated with diseases of the respiratory system and

COVID-19 is a respiratory system’s disease.

METHODS
An ecological time-series study was carried out with data on hos-
pitalization due to COVID-19 in residents of the conurbation
cities of Taubaté, Tremembé, and Pindamonhangaba, located
in Paraiba valley of Sao Paulo State, between April 1, 2020, and
March 31, 2021.

The city of Taubaté is located between two large metropolises,
Rio de Janeiro and Sdo Paulo. With a humid subtropical climate at
580 meters above sea level, it is located in the region of the Paraiba
valley and has great economic importance, predominantly indus-
trial. With approximately 320,000 inhabitants and an area of 625
km?, it is considered a medium-sized city. However in the winter
months, it can present peaks of pollution of fine particulate matter.
This can also be attributed to the fact that the city is cut by one of
the most important highways in the country, the Dutra Highway,
in addition to being surrounded by the Serra do Mar and Serra da
Mantiqueira, making it difficult to disperse pollutants.'>

The city of Tremembé has about 50,000 inhabitants and an area
of approximately 190 km? considered a tourism resort, it has an
urban area combined with the city of Taubaté; the city also has ter-
ritory limits with other cities such as Pindamonhangaba, Monteiro
Lobato, and Santo Antonio do Pinhal. The city of Pindamonhangaba
has about 150,000 inhabitants and an approximate area of 730 km?.
Tremembé, is also linked with Taubaté. Its economy is mainly in
the service sector, followed by industry, with a humid subtropical
climate at an altitude of 540 meters above sea level. Both cities are
part of the metropolitan region of Vale do Paraiba.'?

Department of Information Technology of the Unified Health
System (DATASUS) provided daily values of hospitalizations,'
and according to the Hospital Information System of the SUS
(SIHSUS) with diagnosis B34.2, which is in accordance with the
ICD-10 depending on age, days of stay, date of admission, sex and
type of discharge - discharge or death, and costs of admissions for
both discharge and death. This STHSUS information system has
the accounting conference of hospitalizations as its main purpose.
Still, it provides data such as those mentioned above that are used

for studies on exposure to air pollutants and hospitalizations.

The Environmental Company of the State of Sdo Paulo
(CETESB)" provided the daily values of pollutant concentra-
tions: particulate matter with an aerodynamic diameter smaller
than 2.5 u (PM, ), nitrogen dioxide (NO,), and ozone (O,), in
addition to data of daily temperature and relative humidity, and a
correlation matrix was built with these variables.

Poisson’s probability distribution is the closest to the frequency of
hospitalizations since it involves discrete and counting data, with an
excess of zeros and asymmetric and asymptotic distribution; however,
these data may have a different mean from the variance and, for this rea-
son, the multivariate model of negative binomial regression was used.

A multipollutant model with a confidence interval of 95% was
used for the analyses, in addition to a lag period of 0 to 7 days (lag
0-7) because the effect of pollutants can be felt days after exposure.
Such coeflicients (coeff) were transformed into relative risk (RR),
as shown in the equation: RR = exp (coeff).

In the analyses, a percentual increment (PI) of 10 ug/m® in
concentrations of pollutant NO, and 5 ug/m’ in concentrations
of PM,  were calculated for both sexes, represented in relative risk
[RR], demonstrated in the equation PI = ([exp (8*AC) -1] *100)
where: 3 is the value obtained from negative binomial regression,
and AC is the variation of the pollutant concentration.

Proportional attributed risk (PAR) was used, where PAR = [1
- (1/RR)], according to PI effects in the concentration of NO, and
PM, ,, to estimate, in percentages, the impact of these increases in
hospitalizations due to COVID-19. The excess of hospitalizations
was calculated using the equation PAF = (PAR * N), where PAR is
described above, and N is the number of hospital admissions for
both sexes. The number of hospital admissions that led to death
and the total cost was obtained from the DATASUS site.

The chance of death (OR) according to sex was calculated with
a confidence interval of 95%. Student’s t-test was used; to com-
pare the mean age and length of stay according to sex and type of
discharge — death or alive; alpha = 0.05 was the significance level
adopted in this study.

The present study was not submitted to the Research Ethics
Committee, as we did not have access to identifying patients

during hospitalizations.

RESULTS

A total of 1,300 cases hospitalized by CID B34.2 were identified
in the three cities from April 1, 2020, to March 31, 2021. Of these
hospitalizations, 742 (57.1%) correspond to males and 558 (42.9%)
to females. Regarding the cases that led to death, the total was 370
(28.4%), with 229 (61.9%) corresponding to males and 141 (38.1%)
to females; regarding the days of stay, according to sex, there was
no statistical difference, with males having an average of 9.5 days
(£9.3) and females an average of 9.6 days (& 10.7) (P value = 0.80).

The average age of admissions of adults >50 years was evident, and



the average age of admissions for males was 60.2 years (£ 16.6),
and the average age for the female gender was 59.1 years (+ 16.8),
(P value = 0.23), and it can be seen in Table 1.

These data represent an incidence rate of 250.4 cases per 100,000
inhabitants and hospital lethality of 28.4%.

The length of stay of patients hospitalized for SARS-CoV-2
who died had an average of 12.3 (& 10.9) days, while in hospital-
izations that were discharged, it was 8.5 days (£ 9.3) (P value <
0.01). Analyzing hospitalizations that resulted in death, the mean
age was 67.6 years (£ 13.6), while the mean age of patients who
were discharged was 56.8 years (+ 16.6) (P value < 0.01), demon-
strating that older patients are more likely to die when hospitalized.

A significant association of deaths was noted in males OR =
1.30 (95% confidence interval, CI 1.06-1.65).

The concentration of pollutants observed in the period presented
an average within the standards established by the WHO, but when
observing the days separately, it can be noted that the pollutant PM, ,
presented a maximum peak of 63 ig/m?, and the maximum daily value
considered safe by the WHO is 25 pug/m?®. Ozone also recorded val-
ues above WHO standards, with a peak of 110 jtg/m’. NO, remained
within the acceptable standard during the study period. The pollutant
values can be seen in Table 2. The values provided by Pearson’s cor-
relation matrix for the study variables are in Table 3.

The daily values of cases, as well as the values of significant
concentrations of air pollutants found in the study period, are
shown in Figures 1-A, 1-B, and 1-C.

Table 1. Hospitalizations, numbers of discharges and
deaths by severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2), length of stay, and age, separated by

sex in the conurbated cities of Taubaté, Tremembé and
Pindamonhangaba, from March 2020 to April 2021

Variable Male Female Total
Cases 742 (57.1%) 558(42.9%) 1,300 (100%)
Deaths 229 (61.9%) 141 (38.1%) 370 (100%)
Length of stay (days) 9.5 (£9.3)* 9.6 (+10.7)*

Age (years) 60.2 (£ 16.6) 59.1 (+16.8)*

#Standard deviation.

Table 2. Values of mean, standard deviation (SD), maximum
(max) and minimum (Min) of pollutants concentrations’ (ug/
m?3), and meteorological variables™ in the conurbated cities of
Taubaté, Tremembé and Pindamonhangaba, from March 2020

to April 2021
Variable Mean SD Min Max
NO, 30.5 16.96 4 110
0, 69.2 21.07 28 131
PM, 13.9 7.35 4 63
RH (%) 43.2 14.19 16 90
MT (°C) 22.1 3.15 12.8 30.5

"NO, = nitrogen dioxide; O, = ozone; PM,, = fine particulate matter; "RH
= relative humidity; MT = mean temperature.

Table 3. Pearson’s correlation matrix between all atmospheric
variables, in the conurbated cities of Taubaté, Tremembé and
Pindamonhangaba, from March 2020 to April 2021

NO, (ug/m®) O, (ug/m? PM,, (ug/m?) RH(%) Temp °C

NO, (ug/m?) 1

0, (ug/m?) 0.17" 1

PM,  (ug/m?) 0.51" 051~ 1

RH (%) -0.38" 0.60" -029™ 1

Temp °C -0.11" 0.55" 0.06 0.34" 1
PM, ;= fine particulate matter; NO, = nitrogen dioxide; O, = Ozone; RH = relative
humidity.

"P value < 0.05; P value < 0.01

Figure 1. Daily values, shown in quarters, of cases (A), of mean
concentrations of NO, in ug/m? (B) and of mean concentrations of
PM, . in ug/m? (C) in the conurbated cities of Taubaté, Tremembé and
Pindamonhangaba, from April 2020 to March 2021.



When the hospitalizations that led to death were correlated
with atmospheric pollutants in the multi-pollutant model, expo-
sure to O, did not show statistical significance, but exposure to
NO, and PM, , pollutants showed positive significance in relation
to hospitalizations.

NO, presented significance to the pollutant at different times
with the following relative risk values and their respective confi-
dence intervals: lag 0 [RR = 1.0108 95% CI (1.0034-1.0183)],lag 1
[RR = 1.0072 95% CI (1.0003-1.0143)], lag 3 [RR = 1.0088 95% CI
(1.0018-1.0159)] and lag 7 [RR = 1.0124 95% CI (1.0051-1.0197)],
whereas the pollutants PM, ; showed a positive association, later
when compared to NO,. Nevertheless, with the fine particulate
matter (PM, ) an association can be observed at three different
times with the following relative risk values and their respective
confidence intervals: lag 2 [RR = 1.0216 95% CI (1.0032-1.0403)],
lag 5[RR =1.0199 95% CI (1.0016-1.0387)] and lag 6 [RR = 1.0186
95% CI (1.0002-1.0373)].

Both hospitalizations that were discharged and hospitalizations
that led to death generated costs of approximately R$ 8 million (=
US$ 1.6 million); hospitalizations that required intensive care were
responsible for 65% of the costs, and hospitalizations that resulted
in death were responsible for R$ 4.5 million (= 51% of the total).
The costs presented correspond to the hospitalizations from April
2020 to March 2021.

Relative risk index values can be seen in Figure 2-A (NO,)
and Figure 2-B (PM, ) according to an increment of 10 ug/m? in
concentrations of PM, , and NO,.

With an increase of 10 ug/m* of NO, and PM, , concentra-
tions, there would be a percentage increase of 24% and 21% in
hospitalizations, corresponding to 320 and 278 hospitalizations,

respectively. Thus, with the reduction in the concentrations of these

pollutants, as explained above, for NO, there would be savings of
around R$1.2 million (= US$ 240 thousand) in the cost of hospi-

talizations. For PM_ ,, the reduction would reach approximately

2.5

R$ 970 thousand (= US$ 190 thousand) in cases of hospitalization.

DISCUSSION

This study identified hospitalization and lethality rates for SARS-
Cov-2 in the conurbation cities of Taubaté, Tremembé, and
Pindamonhangaba, showing a positive association with exposure
toNO, and PM, ,, while exposure to 0, showed a non-significant
association; such data provide a basis for further studies to be
carried out in other regions, especially the heavily polluted ones.

Effects were noted at lags 0, 1, 3, and 7 for exposure to NO,
and lag 2, 5, and 6 for PM, ..

The data obtained represent an incidence rate of 250.4 cases
per 100,000 inhabitants and a case fatality rate of 28.4%, with both
hospitalizations and deaths predominating in males.

A study carried out with data of the SIVEP-Gripe official sys-
tem of the Ministry of Health, obtained between February 2020
and May 2021, identified 366,802 cases and 106,437 deaths for the
entire state of Sao Paulo. This indicates an accumulated incidence
of 858.6 cases per 100,000 inhabitants and a mortality rate of 259.1
per 100,000 inhabitants; these values, well above those found in
our study, may be associated with geographic differences and dif-
ferences in the source of data collection. Males had a higher prev-
alence of hospitalizations and deaths than females, which was sim-
ilar to the findings of our study."® The same behavior was found by
Peres et al.’*and Klokner et al."”

This relatively unequal incidence and mortality in men can be
interpreted considering many factors: the comparatively higher

prevalence of comorbidities (hypertension, diabetes, cardiovascular

Figure 2. Relative risks for hospitalization due to severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), according to a 10 ug/
m? increase in NO, (A) and PM_  (B) concentrations according to lags from 0 to 7 days in the conurbated cities of Taubaté, Tremembé and
Pindamonhangaba, from April 2020 to March 2021.



diseases, and chronic lung diseases), more risk behaviors (smoking
and alcohol use), and exposure to occupational and sex differences
in immune responses.'®'

In a study carried out in India, where the concentrations of
PM,  were 88.3 ug/m?® and those of NO,, 36.5 ug/m?, associations
were also identified between exposure to these pollutants and new
cases of COVID-19 as well as an association with new deaths.”

Daily confirmed cases in 120 Chinese cities were obtained from
January 23, 2020, to February 29, 2020, where significantly posi-
tive associations were observed for PM, ,and NO, exposure. A 10
ug/m’ (lag 0-14) increase in PM, , and NO, was associated with
2.24% (95% CI: 1.02 to 3.46) and 6.94% (95% CI: 2.38 to 11.51) in
the daily count of confirmed cases, respectively.?!

In two regions of northern Italy, with tropospheric nitrogen
data estimated by satellite, even with low model accuracy, it was
possible to identify an association between high concentrations
of NO, and deaths from COVID-19, which provides evidence
supporting a pollution effect in increasing the proportion of fatal
cases of the disease. The association was stronger when using the
longer-term cumulative mortality as an outcome.?

Another important data revealed in this study is the cost of
these hospitalizations. Hospitalizations that resulted in hospital
discharge cost R$ 3,526,328.67, and the hospital cost for patients
who died cost R$ 4,538,663.57; hospitalizations that resulted in
death and that required intensive care (ICU) cost twice as much
as those that resulted in ICU discharge.

If they reduced 5 pg/m’ of the pollutant PM, , in the atmo-
sphere and 10 ug/m’ of the pollutant NO,, in the case of the stud-
ied region, the savings could be up to R$ 1.2 million.

The mechanisms involved are still poorly understood. It is
believed that increased oxidative stress is the key mechanism of
pollutant-induced toxicity and that PM, , suspended in the atmo-
sphere would facilitate viral survival and promote its atmospheric
transport. Exposure to air pollutants promotes viral entry, repli-
cation, and assembly, which cause increased local inflammation
due to reduced mucociliary clearance, modulation of cellular path-
ways, and increased epithelial permeability because of decreased
junction proteins with a substantial increase in viral spread and
inflammation due to permeable epithelium, prevention of mac-
rophage uptake and defects in natural killer (NK) cell functions
with amplification of inflammation and neutrophil recruitment
plus increased virus-induced tissue damage and inflammation.
This sequence of events leads to fluid accumulation in the alveoli,
respiratory failure, and death.”

This study had limitations. First, due to ecological studies, the
type of information obtained from an official source might have a
diagnostic error. Second, the address of the subject who informed
it possibly wrongly. Third, lack of information on co-morbidi-

ties might have contributed to the impossibility of assessing the

importance of risk factors mentioned in the literature and esti-
mating their importance in the number of cases. Moreover, expo-
sure to pollutants might not be indicated as a cause of infection

by COVID-19, but an association between exposure and cases.

CONCLUSION

Regardless of what might have caused the possible abovemen-
tioned limitations, it was possible to identify an association
between exposure to PM,, and NO, pollutants in hospitaliza-
tions due to COVID-19, in addition to the total cost of these
hospitalizations.
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ABSTRACT
BACKGROUND: The coronavirus disease (COVID-19) pandemic has adversely affected the health of the
global population, with sleep quality being one of the affected parameters.
OBJECTIVES: To evaluate sleep quality and its associated factors in adults during the COVID-19 pandemic
in Brazil.
DESIGN AND SETTING: A population-based cross-sectional serological survey of 1,762 adults in the Iron
Quadrangle region of Brazil.
METHODS: The Pittsburgh Sleep Quality Index was used to assess sleep quality. Sociodemographic vari-
ables, health conditions, health-related behaviors, anxiety, vitamin D levels, weight gain/loss, and pan-
demic characteristics were assessed using a structured questionnaire. Univariate and multivariate anal-
yses using Poisson regression with robust variance were performed to identify factors associated with
sleep quality.
RESULTS: More than half of the participants reported poor sleep quality (52.5%). Multivariate analy-
sis revealed that the factors associated with poor sleep quality included living alone (prevalence ratio
[PR] = 1.34; 95% confidence interval [Cl]: 1.04-1.73), anxiety disorder (PR = 1.32; 95% Cl: 1.08-1.62), 5.0%
weight loss (PR = 1.21;95% Cl: 1.02-1.44), 5.0% weight gain (PR = 1.27; 95% Cl: 1.03-1.55), vitamin D defi-
ciency (PR =1.16;95% Cl: 1.01-1.35), and COVID-19 symptoms (PR = 1.29; 95% Cl: 1.10-1.52).
CONCLUSIONS: Our study revealed that more than half of the participants experienced poor sleep quality
during the COVID-19 pandemic. Factors associated with poor sleep quality included vitamin D deficiency
and weight changes related to the pandemic.

INTRODUCTION
Sleep is essential for maintaining physiological parameters and plays an important role in hor-
mone release and the regulation of cardiovascular activities and glucose levels.' In addition,
Poor sleep quality, particularly if chronic, may adversely affect the immune system compo-
nents, disrupting antibody production after vaccination or previous contact with the viral agent.
This could lead to increased vulnerability to infectious diseases such as coronavirus disease
(COVID-19).2

From the beginning of the pandemic to almost two years later, Brazil has been one of the
most affected countries. It remains in the top five countries with highest number of infected
people and deaths due to COVID-19.° Owing to the highly contagious nature of COVID-19 and
limited knowledge regarding its natural history, several control measures have been adopted,
such as practice of respiratory hygiene, use of masks, and implementation of social restrictions.*

These measures, along with the pandemic scenario, have led to drastic changes in people’s
lifestyle, such as reduced physical activity, changes in food intake, reduced sun exposure,** and

other factors that directly affect sleep quality.®”

OBJECTIVE
As a pandemic tends to alter the daily routine and life habits of the population,® this study aimed
to evaluate sleep quality and its associated factors during the COVID-19 pandemic.
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METHODS

Study design

This cross-sectional household population-based serological
study is part of the COVID-Inconfidentes project (Epidemiological
Surveillance of COVID-19 in the region of Inconfidentes, Minas
Gerais). In this study, a seroepidemiological survey of 1,762
adults was conducted to determine the prevalence of COVID-19
and perform a situational assessment of the health-related aspects
of this population. Data were collected on weekends between
October and December 2020 in two medium-sized cities located
in the central region of the state of Minas Gerais, known as the
Iron Quadrangle. The Research Ethics Committee of the Federal
University of Minas Gerais approved this project on September 22,
2020 (certificate of ethics submission: No. 32815620.0.1001.5149).
All procedures adopted in this study were in accordance with the
principles of the Declaration of Helsinki and the Brazilian guide-
lines and standards for human research. Written informed con-
sent was obtained from all participants.

The survey was conducted in three stages at 21-day intervals,
and different census sectors were evaluated in each city. The com-
plex sample size calculation was based on the population estimate
for each city, considering a confidence level of 95%, design effect
of 1.5, and the parameters presented in a previous study.’

A three-stage conglomerate sampling design was adopted as
follows: census sector (randomly selected for each stage and with-
out replacement), households (selected by a systematic sampling
process), and residents (one resident selected randomly). The sam-
ple weight of each selected unit (census tract, household, and indi-
vidual) was calculated and adjusted to compensate for the loss of
interviews owing to non-response, and the weights of the house-

hold and the selected resident were calibrated.’

Data collection

The data collection process included listing and approaching
households during weekends to enhance the participation of res-
idents who worked during the week, thus increasing the repre-
sentativeness of this population group.

Face-to-face interviews were conducted by trained interview-
ers, using a structured questionnaire to collect data on sociode-
mographic variables, health conditions, pandemic characteristics,
and sleep quality. Sociodemographic variables included sex, age,
marital and living status, education, family income, employment
status (yes or no), and current work shift. Furthermore, we eval-
uated the work-from-home schedule. Health conditions included
self-reported chronic diseases, divided into those with morbidity
(reporting at least one disease) and without morbidity (no dis-
ease). Individuals were also assessed for chronic physical pain

(physical pain present for = 3 months), current smoking habit

and alcohol consumption, and physical activity (grouped into:
inactivity, at least 150-300 minutes of moderate-intensity aer-
obic physical activity per week, or at least 75-150 minutes of
vigorous-intensity aerobic physical activity per week).!® Self-
rated health was assessed as “very good,” “good,” “fair,” “poor,”
and “very poor”.

Nutritional status was assessed based on body mass index (BMI).
Self-reported weight and height were used to calculate BMI. Based
on the BMI, the participants were classified as underweight (BMI
< 18.5kg/m” if aged < 60 years; BMI < 23.0 kg/m” if aged > 60 years),
eutrophic (BMI 18.5-24.9 kg/m? if aged < 60 years; BMI 23.0-28.0
kg/m? if aged > 60 years), and overweight (BMI > 25.0 kg/m? if
aged < 60 years; BMI > 28.0 kg/m? if aged > 60 years).!"'2 We also
evaluated their weight change during the pandemic, according to
the weight measured before and during the pandemic. To account
for variability in weight change owing to differences in body mass,
the percent change in total body weight from before the pan-
demic (March 2020) to the time of data collection (October to
December 2020) was determined. A change in weight of > 5% of
body weight (gain or loss) was defined as a clinically significant
change. Several studies have reported that a 5% gain in body weight
has significant clinical effects not only on the risk of cardiovascular
disease and diabetes mellitus'*!* but also on chronic pain,”* which
is an important determinant of sleep quality.’® In addition, it has
been recommended as a threshold for clinically relevant weight
loss in several national and international guidelines.'”°

The average daily sun exposure was evaluated and classified as
“insufficient” if exposure was < 30 minutes/day and “sufficient” if
it was = 30 minutes/day.?’ We also evaluated a possible scenario
of vitamin D deficiency, considering the extent of the time of sun
exposure and consumption of food supplements fortified with vita-
min D. Since there is no specific recommendation to determine
sufficient vitamin D levels, we used the recommendations of Holick
(2007) to classify the proposed components, which included an
average sun exposure of 30 minutes or consumption of a supple-
ment source of vitamin D (vitamin D sufficiency).”

Responses related to the COVID-19 pandemic were evaluated,
such as presenting with at least one symptom in the last 15 days,
social restriction since the beginning of the pandemic, any family
member in the COVID-19 risk group, and the pandemic period.
Furthermore, we asked about their daily routine activities during

the pandemic.

Measurement of sleep quality

The Pittsburgh Sleep Quality Index (PSQI) questionnaire was
used to assess sleep quality. This instrument comprises 19 ques-
tions categorized into seven components: subjective sleep qual-
ity (Cl1), sleep latency (C2), sleep duration (C3), habitual sleep

efficiency (C4), sleep disturbances (C5), use of sleep medication



(C6), and daytime dysfunction (C7). The sum of the scores pro-
duces an overall score in the range of 0-21, with the highest score
indicating the worst sleep quality. An overall score of > 5 indi-
cates major difficulties in at least two components or moderate
difficulties in more than three components.?? The Brazilian ver-
sion of the PSQI has an overall reliability coefficient (Cronbach
o) of 0.82, indicating a high degree of internal consistency.”
Herein, sleep quality was classified as good (PSQI score < 5) or
poor (PSQI score > 5). A PSQI score of > 2 indicated moderate to
severe difficulty in a sleep-specific domain (C1 to C7).? This cut-
off point was also used by Wang et al. in their study in 2020.**

Statistical analysis
Statistical analyses were performed considering the complex
design of the sample using the “svy” command of the Stata soft-
ware (version 15.0; Stata Corp, College Station, Texas, United
States). Data are presented as percentages and 95% confidence
intervals (CI). Data were compared using the chi-square test and
Bonferroni correction for multiple tests.?® Univariate and multi-
variate analyses were used to determine the association between
sleep quality and sociodemographic factors, health conditions,
and COVID-19-related variables. Data were analyzed using
Poisson regression with robust variance® to estimate the preva-
lence ratio (PR) and the respective 95% CI of the factors associ-
ated with sleep quality. Independent variables that had an asso-
ciation at a P value of 0.2 were used in multivariate regression
with a stepwise backward elimination procedure controlling for
the pandemic period variable. Collinearity among covariates was
examined by calculating the variance inflation factor. The vari-
ables of anxiety and self-rated health were collinear and opted to
retain anxiety disorders in the final model.

In addition, bivariate analysis was performed on the multi-
variate model of the interaction between the associated factors to

verify a possible effect modification on sleep quality.

RESULTS

Characteristics and sleep quality of participants

Among the participants, women reported a high preva-
lence of abnormal PSQI scores in the subdomains of subjec-
tive sleep quality, sleep efficiency, and the use of sleep medica-
tions (P < 0.05). Furthermore, sleep medication use increased
with increasing age, and daytime dysfunction was higher in the
younger age group (P < 0.05) (Table 1). The mean PSQI score
was 6.32 (95% CI: 6.03-6.62), and the prevalence of poor sleep
quality was 52.5%. The highest prevalence rates for the abnor-
mal specific sleep domains were for sleep latency (45.8%), sleep
disturbance (36.8%), and sleep efficiency (20.1%) (see supple-
mentary data: Figure S1 available in Google Drive: https://drive.
google.com/file/d/1i0-Nvn6kRC4idX2rvW10uDV WrSfwRKhI/
view?usp=sharing).

Among the participants, 51.9% were women, and the most
prevalent age group was 35-59 years (45.6%). Most participants
were married (53.2%), had > 9 years of schooling (68.8%), and had
a family income < 2 times the minimum wage (41.1%) (Table 2).
More than half of the participants had at least one chronic dis-
ease (52.3%), consumed alcoholic beverages (58.2%), were phys-
ically inactive (69.2%), and were overweight (61.4%) (Table 3).
At least 12% of the participants experienced 5.0% weight loss or
gain during the pandemic (12.4% and 17.7%, respectively), 35.0%
had a daily sun exposure of < 30 minutes, and 27.1% had vitamin
D deficiency (Table 4).

Factors associated with poor sleep quality

In the multivariate model, the following factors were significantly
associated with poor sleep quality: living alone (PR = 1.34; 95%
CI: 1.04-1.73), anxiety disorder (PR = 1.32; 95% CI: 1.08-1.62),
5.0% weight loss (PR = 1.21; 95% CI: 1.02-1.44), 5.0% weight gain
(PR =1.27; 95% CI: 1.03-1.55), vitamin D deficiency (PR = 1.16;

Table 1. Distributions of abnormal Pittsburgh Sleep Quality Index subdomains by sleep quality, age and sex

Abnormal Pittsburgh Sleep Quality Index subdomains?, n (%)

Total sample
Sex

Subjective sleep
quality
18.3(14.9-22.4)

Sleep latency

45.8 (41.6-50.1)

Sleep duration

15.7 (12.3-19.8)

Male 36.6 (27.2-47.2) 43.8(34.6-53.5) 44.3(35.2-53.7)
Female 63.4(52.8-72.8) 56.2(46.5-65.4)  55.7 (46.3-64.8)
P value 0.043 0.108 0.448
Age
18-34years  35.6(25.6-47.7) 36.0(29.0-43.6) 33.7(22.0-47.8)
35-59years  47.0(35.3-59.0) 45.3(37.2-53.7) 44.8(32.4-57.8)
=60 years 17.1(12.4-23.1) 18.7 (14.9-23.0)  21.5(15.2-29.6)
P value 0.854 0.971 0.746

2Score for each domain ranges from 0 to 3 (no difficulty to severe difficulty), and a domain score > 2 indicates abnormal sleep in the domain.

Sleep Use of sleep

| ffici
Sleep efficiency disturbance medications
20.1 (16.7-24.1) 36.8 (32.0-41.9) 9.6 (7.6-12.1)

37.5(28.7-47.1)
62.5(52.9-71.3)
0.032

31.7 (22.4-42.8)

44.8 (36.8-53.0)

23.5(18.1-30.0)
0.385

42.8 (32.9-53.2)
57.2 (46.8-67.1)
0.070

28.8(21.0-38.1)

48.2 (37.7-58.9)

23.0(17.0-30.2)
0.157

29.0 (19.9-40.3)
71.0 (59.7-80.1)
0.001

11.1 (5.6-20.9)
54.4 (43.2-65.1)
34.5(24.8-45.5)

<0.001

Daytime
dysfunction
13.9(11.0-17.5)

39.8 (27.7-53.3)
60.2 (46.7-72.3)
0.222

50.2 (38.0-62.3)
35.0(25.2-46.3)
14.8 (9.7-21.9)
0.004


https://drive.google.com/file/d/1i0-Nvn6kRC4idX2rvWl0uDVWrSfwRKhI/view?usp=sharing
https://drive.google.com/file/d/1i0-Nvn6kRC4idX2rvWl0uDVWrSfwRKhI/view?usp=sharing
https://drive.google.com/file/d/1i0-Nvn6kRC4idX2rvWl0uDVWrSfwRKhI/view?usp=sharing

Table 2. Sociodemographic characteristics according to sleep quality during pandemic

Characteristics

Total

Sociodemographic

Sex

Male

Female
Age

18-34 years

35-59 years

260 years
Marital status

Married

Unmarried
Living status

Non-alone

Alone
Education

> 9 years

<9years
Family Income

<2 MW

>2to<4 MW

>4 MW
Workers

No

Yes

Work from home?

No

Yes
Shift work

No

Yes

PSQI = Pittsburgh Sleep Quality Index; MW = Minimum wage; Cl = confidence interval.

Total
% (95% Cl)

48.1 (41.0-55.2)
51.9 (44.7-59.0)

35.6 (31.1-40.3)
45.6 (41.1-50.2)
18.8 (15.5-22.7)

53.2(47.2-59.2)
46.8 (40.8-52.8)

95.3 (93.5-96.6)
4.7 (3.4-6.5)

68.8 (64.0-73.3)
31.2(26.7-36.0)

41.1 (35.6-46.8)
32.0(26.9-37.5)
26.9(22.0-32.5)

47.5(42.7-52.3)
52.5(47.7-57.3)

61.4 (53.5-68.8)
38.6 (31.2-46.5)

91.4 (86.3-94.7)
8.6 (5.3-13.7)

Good (PSQI<5)
% (95% Cl)
47.5 (43.6-51.4)

47.2(39.3-55.2)
52.8 (44.8-60.7)

38.7 (30.5-47.6)
44.5 (37.0-52.3)
16.8 (12.4-22.3)

58.0(51.2-64.6)
42.0 (35.4-48.8)

97.5 (96.4-98.2)
2.5(1.7-3.6)

75.7 (69.1-81.2)
24.3(18.8-30.9)

38.9 (30.4-48.0)
31.4 (24.6-39.1)
29.7 (21.4-39.7)

44.2 (36.5-52.2)
55.8 (47.8-63.5)

57.6 (57.4-76.3)
32.4(23.7-42.6)

89.4 (78.1-95.3)

Sleep quality ,
Poor (PSQI > 5) Prevalence ratio p*
(95% CI)

% (95% Cl)
52.5 (48.6-56.4) - -
43.8 (36.2-51.7) 1.00
56.2 (48.3-63.8) 1.20 (1.05-1.36) 0.006
32.8(26.4-39.9) 1.00
46.6 (38.8-54.5) 1.171(0.82-1.49) 0.496
20.6 (16.4-25.7) 1.22 (0.94-1.58) 0.122
48.9 (40.8-57.1) 1.00
51.1(42.8-59.2) 1.17(0.97-1.40) 0.091
99.3 (90.1-95.5) 1.00

6.7 (4.5-9.9) 1.44 (1.24-1.68) <0.001
62.6 (54.5-70.1) 1.00
37.4(29.9-45.5) 1.33(1.09-1.64) 0.006
43.0 (34.0-52.5) 1.00
32.5(26.2-39.5) 0.99(0.76-1.29) 0.955
24.5(18.3-31.9) 0.86 (0.60-1.24) 0.428
50.5 (43.2-57.8) 1.00
49.5 (42.2-56.8) 0.89(0.71-1.11) 0.299
55.0 (44.9-64.7) 1.00
45.0 (35.3-55.1) 1.30(0.99-1.71) 0.056
93.2(88.6-96.1) 1.00

6.8 (3.9-11.4) 0.77 (0.41-1.43) 0.405

10.6 (4.7-21.9)

*Percentage of active workers who were working at home.
Prevalence ratio estimated by Poisson regression with robust variance.
‘In order to avoid the type 1 error, the Bonferroni correction for multiple [9] tests, was set at 0.005.

95% CI: 1.01-1.35), and COVID-19 symptoms (PR = 1.29; 95%
CL 1.10-1.52).

Based on the factors associated with sleep quality obtained in the
aforementioned adjusted model (Table 5), a chance modification anal-
ysis for poor sleep quality was performed, assuming the presence of
combined changes in these variables (Figure 1). Overall, we observed
that the assessed variables had a gradient of probability for sleep qual-
ity, with the PR of poor sleep quality increasing when two concurrently
altered variables were analyzed. The worst scenarios were the concur-
rence of COVID-19 symptoms and weight loss (PR = 1.72; 95% CI:
1.38-2.15) and vitamin D deficiency and weight gain (PR = 1.67; 95%
CI: 1.19-1.91). Only weight loss when evaluated concomitantly with
vitamin D deficiency was not significant (PR = 1.09; 95% CI. 0.73-1.62).

DISCUSSION
This study investigated the prevalence of poor sleep qual-
ity and its associated factors during the COVID-19 pandemic.
More than half of the population had poor sleep quality. The PR
of poor sleep quality was higher in individuals living alone, with
anxiety disorders, experiencing weight change during the pan-
demic, with vitamin D deficiency, and with COVID-19 symp-
toms. The most affected PSQI sub-domains were sleep latency,
sleep disturbance, and sleep efficiency.

During the pandemic, several factors may have contributed
to the alteration of normal sleep architecture. Hence, population
studies are important because they allow us to evaluate how health

outcomes affect people’s lives. However, only a few studies with



Table 3. Health conditions according to sleep quality during pandemic

Characteristics

Health conditions
Chronic diseases
No
Yes
Chronic pain
No
Yes
Healthcare?
Anxiety disorder
Depression
Self-rated health
Good
Poor
Behaviors
Current smoking
Current alcohol consumption
Physical activity
Physically active
Physically inactive
Nutritional status
Eutrophic
Underweight
Overweight

Total

47.7 (41.3-54.2)
52.3 (45.8-58.7)

65.7 (61.4-69.7)
34.3(30.3-38.6)

20.6 (17.0-24.8)
12.7 (9.6-16.6)

77.4(73.3-80.9)
22.6(19.0-26.7)

17.0(13.3-21.4)
58.2 (52.1-64.0)

30.8 (26.2-35.8)
69.2 (64.2-73.7)

36.0 (30.7-41.7)
2.6 (1.8-3.6)
61.4 (55.6-66.9)

Sleep quality

Good (PSQI < 5)
% (95% ClI)

52.9 (44.1-61.5)
47.1 (38.5-55.9)

75.0 (66.9-81.7)
25.0(18.3-33.1)

12.8 (7.6-20.8)
7.0 (3.0-15.8)

87.5(83.9-90.3)
12.5(9.7-16.1)

18.3(12.6-25.9)
62.2 (55.9-68.2)

35.1(28.2-42.5)
64.9 (57.5-71.8)

34.5(27.7-42.1)
2.4(1.5-3.8)
63.0 (55.4-70.0)

Poor (PSQIl > 5)
% (95% Cl)

43.0 (35.8-50.5)
57.0 (49.4-64.2)

57.3 (49.5-64.7)
42.7 (35.3-50.5)

27.7 (22.9-33.1)
17.9 (14.1-22.4)

68.2 (61.7-74.1)
31.8(25.9-38.3)

15.8(11.3-21.5)
54.5 (46.8-62.1)

26.9(21.2-33.5)
73.1 (66.5-78.8)

37.4(29.8-45.7)
2.7 (1.6-4.4)
59.9 (51.6-67.7)

Prevalence ratio
(95% CI)

1.00
1.22(1.10-1.35)

1.00
1.44(1.13-1.83)

1.49(1.22-1.83)
1.52(1.17-1.97)

1.00
1.62 (1.42-1.83)

0.90 (0.66-1.22)
1.15(0.89-1.33)

1.00
1.22 (0.96-1.55)

1.00
1.02(0.73-1.43)
0.95(0.76-1.19)

PSQI = Pittsburgh Sleep Quality Index; Cl = confidence interval.

*Anxiety disorder and depression (evaluated by self-report of medical diagnosis).

Prevalence ratio estimated by Poisson regression with robust variance.

‘In order to avoid the type 1 error, the Bonferroni correction for multiple [7] tests, was set at 0.007.

this methodology using the PSQI have been conducted during
the pandemic, which makes it difficult to compare the results.
Our study, conducted from October to December 2020, reported
a higher prevalence of poor sleep quality than studies conducted
at the beginning of the pandemic, such as the systematic review
by Krishnamoorthy et al. (2020), wherein, approximately 36% of
the general population and 43% of healthcare workers, which were
one of the most affected groups during the pandemic, reported
poor sleep quality.”

Furthermore, a multicenter online survey conducted from
April to May 2020 corroborates our results. In that survey,
5,056 individuals from Europe, North Africa, West Asia, and
the Americas were evaluated, and a 52.0% prevalence of poor
sleep quality was assessed using the PSQI.* In Brazil, a study on
45,161 individuals from April to May 2020 showed that during
the pandemic, 66.1% reported usual sleep problems. This was
particularly noted in women aged 40-50 years, unemployed and
physically inactive individuals, and those with a greater number
of health problems.” However, it should be noted that this study

was conducted online, which would usually represent a more

educated and higher-income group of the population and hence
is different from a household survey.

During the pandemic, online tasks made the workday endless
and affected sleep quality. Such a work schedule also reduced indi-
viduals’ sun exposure, as most people spending more time doing
online tasks no longer commuted to work or lunch. Sun exposure
is an important factor because it is the main source of endogenous
vitamin D.?! We found that individuals with insufficient vitamin
D levels had a higher PR for poor sleep quality than those with
sufficient levels. This association may be explained by the intra-
cellular distribution of vitamin D receptors in brain areas that reg-
ulate the sleep-wake cycle or through pro-inflammatory media-
tors. Vitamin D is also involved in the production of melatonin, an
essential hormone in the regulation of circadian rhythm and sleep.
Melatonin synthesis is controlled by the active form of vitamin D,
1,25(0OH),D, that induces the expression of tryptophan hydrox-
ylase (the initial enzyme in the melatonin synthesis pathway).*
This suggests a possible role for vitamin D deficiency in sleep
disturbances.’"* These results were found in a previous study on

mining workers conducted in the same region as that of our study.

<0.001

0.004

<0.001

0.002

<0.001

0.508

0.053

0.096

0918
0.676



Table 4. Coronavirus disease 2019 (COVID-19) related variables according to sleep quality during pandemic

Characteristics

Weight change?
A -5% to +5%
A<-5%
A=+5%
Exposure sun
> 30 minutes/day
< 30 minutes/day

Vitamin D supplementation

No
Yes
Vitamin D scenario®
Sufficient
Insufficient
SARS-CoV-2
Seronegative
Seropositive
Symptoms of COVID-19
No
Yes
Risk group in family
No
Yes
Pandemic period
8.5-9 months
7-8.4 months

Daily routine in pandemic
Social contact restriction
Physical activity in the street
Physical activity in the gym

Total

69.9 (64.8-74.5)
12.4(9.3-16.4)
17.7 (14.8-21.1)

64.5 (59.3-70.3)
35.0 (29.7-40.7)

77.9(73.3-81.9)
22.1(18.0-26.7)

72.9 (68.1-77.3)
27.1(22.7-31.9)

94.8 (93.0-96.2)
5.2(3.8-7.0)

71.4 (66.7-75.8)
28.6 (24.2-33.3)

40.8 (33.8-48.2)
59.2 (51.8-66.2)

18.9 (14.6-24.1)
81.1(75.9-85.4)

62.6 (58.3-66.7)
23.9(20.3-28.0)
10.2 (6.7-15.2)

Good (PSQI < 5)
% (95% Cl)

76.6 (71.6-80.9)
10.1 (7.3-13.7)
13.3(9.9-17.8)

69.1 (62.6-74.8)
30.9(25.1-37.4)

80.2 (74.6-84.8)
19.8 (15.2-25.4)

76.7 (72.3-81.1)
23.0(18.9-27.7)

94.9 (91.8-96.9)
5.1(3.1-8.2)

79.8 (75.0-83.8)
20.2 (16.2-25.0)

46.2 (38.8-53.7)
53.8 (46.3-61.2)

22.5(16.6-29.6)
77.5(70.4-83.3)

56.7 (48.3-64.7)
26.1(18.8-34.9)

Sleep quality X
P (PSQI > 5) Prevalence ratio P
oor (95% CI)
% (95% Cl)
63.9 (56.5-70.8) 1.00
14.5(9.7-21.0) 1.27 (1.04-1.55) 0.022
21.6 (16.7-27.5) 1.32(1.09-1.59) 0.004
61.3 (53.7-68.4) 1.00
38.7 (31.6-46.3) 1.16 (0.98-1.35) 0.074
75.9 (69.4-81.4) 1.00
24.1 (18.6-30.6) 1.14(0.93-1.40) 0.212
69.3 (62.3-75.4) 1.00
30.7 (24.5-37.7) 1.19(1.03-1.37) 0.020
94.7 (92.1-96.5) 1.00
5.3(3.5-7.9) 1.12(0.79-1.59) 0.518
63.8 (56.7-70.4) 1.00
36.2 (29.6-43.3) 1.44 (1.24-1.65) <0.001
36.0 (28.2-44.5) 1.00
64.0 (55.5-71.8) 1.23(1.07-1.42) 0.003
15.6 (11.7-20.6) 1.00
84.4 (79.4-88.3) 1.26 (1.04-1.53) 0.018
68.0 (61.3-73.9) 1.28 (0.98-1.66) 0.069
22.0(18.1-26.5) 0.90(0.68-1.18) 0.428
6.6 (3.7-11.4) 0.62(0.37-1.01) 0.058

14.2 (8.5-22.6)

PSQI = Pittsburgh Sleep Quality Index; SARS-CoV-2 = severe acute respiratory syndrome coronavirus 2.
“Weight change during the pandemic (self-reported weight).

eSufficient: Sun exposure > 30 minutes/day or vitamin D supplements; Insufficient: Sun exposure < 30 minutes/day and no vitamin D supplements.

Prevalence ratio estimated by Poisson regression with robust variance.

“In order to avoid the type 1 error, the Bonferroni correction for multiple [9] tests, was set at 0.005.

When evaluating sleep quality using polysomnography, the gold
standard method, workers with hypovitaminosis D had more sleep
disturbances than those without it.** The routine of these workers
was similar to that of people confined during the COVID-19 pan-
demic, since they were off-road machinery drivers who spent most
of their time on machines without access to sunlight.**

An additional variable associated with poor sleep quality in
our study was weight change during the pandemic. Individuals
who reduced or gained up to 5.0% of their body weight during the
pandemic had a greater PR for poor sleep quality than those who
did not experience weight change. Weight loss, when intentional,
particularly in obese individuals, can be beneficial in improv-
ing sleep quality.® However, unintentional weight loss may be

related to increased physical and emotional stress or an imbalance

between food supply and demand. A systematic review conducted
between July 2020 and February 2021 found that during the pan-
demic, 11.1-32.0% of the total 469,362 participants had expe-
rienced weight loss.* For some people, the lockdown provided
more time to cook and eat better; however, most people devel-
oped malnutrition and experienced weight loss owing to inflated
food prices and food insecurity. In Brazil, more than half of the
households (59.4%) experienced food insecurity during the pan-
demic.” Insufficient food consumption of adequate quantity and
quality can have severe health effects, such as poor mental health
and increased likelihood of diseases,”” increasing the chances of
poor sleep quality and vulnerability to COVID-19.

In addition, pandemic confinement was associated with weight

gain in 7.2-72.4% of participants in a previous systematic review.*



Table 5. Multivariate analysis of factors associated with poor sleep quality

. Univariate analysis Multivariate analysis
Variables
PR 95% ClI P PR 95% ClI P

Living status

Non-alone 1.00 - 1.00 -

Alone 1.44 1.24-1.68 <0.001 1.34 1.04-1.73 0.026
Anxiety disorder®

No 1.00 - 1.00 -

Yes 1.49 1.22-1.83 <0.001 1.32 1.08-1.62 0.008
Weight change®

A -5% to +5% 1.00 - 1.00 -

A<-5% 1.27 1.04-1.55 0.022 1.21 1.02-1.44 0.028

A>+5% 1.32 1.09-1.59 0.004 1.27 1.03-1.55 0.026
Vitamin D scenario®

Sufficient 1.00 = 1.00 -

Insufficient 1.19 1.03-1.37 0.020 1.16 1.01-1.35 0.043
Symptoms of COVID-19

No 1.00 - 1.00 -

Yes 1.43 1.24-1.65 <0.001 1.29 1.10-1.52 0.003

Multivariate model adjusted for the best fit model, by the technique stepwise backward. Model included sex, age, living status, anxiety, weight change, vitamin
D scenario, symptoms of coronavirus disease (COVID) and pandemic period.

°Anxiety disorder and depression (evaluated by self-report of medical diagnosis).

®Weight change during the pandemic (self-reported weight).

Sufficient: Sun exposure > 30 min/day or vitamin D supplements; Insufficient: Sun exposure < 30 minutes/day and no vitamin D supplements.

Cl = confidence interval; PR = prevalence ratio; COVID-19 = coronavirus disease 2019.

Prevalence ratio estimated by Poisson regression with robust variance.

Weight loss is defined as a loss of 5% or more during the pandemic. Weight gain is defined as a gain of 5% or more during the pandemic (self-reported weight).

Figure 1. Bivariate association adjusted for weight change, and vitamin D scenario insufficiency with individual parameters associated
with poor sleep quality during the COVID-19 pandemic.



Excess weight interferes with sleep quality in several aspects, includ-
ing anatomical factors such as airway obstruction or inflammatory
factors such as increased cytokines, which can induce sleep dis-
turbances by altering the sleep-wake rhythm.* Furthermore, there
is a strong association between poor sleep quality and the risk of
obesity, as demonstrated in previous longitudinal studies. In a
cohort of 83,377 Americans, comprising non-obese men and
women at baseline, participants reporting < 5 hours of sleep per
night had an approximately 40% higher risk of developing obe-
sity than those reporting 7-8 hours of sleep (for men, odds ratio
[OR] = 1.45, 95% CI: 1.06-1.99; for women, OR = 1.37, 95% CI:
1.04-1.79).% Furthermore, a recent study evaluating sleep dis-
turbances in 4,384 health professionals during COVID-19 found
that weight loss or weight gain were independent predictors of
new-onset or worsening of preexisting insomnia (for weight loss,
OR = 1,772, 95% CI: 1,453-2,161; for weight gain, OR = 1,468;
95% CI: 1,249-1,728).%

Unfortunately, the fear and uncertainty caused by the pan-
demic and threat to survival, among other factors, are some of
the main problems encountered during the pandemic that have
greatly influenced the quality of life and mental health.* Of all
the factors evaluated in our study, anxiety and living alone were the
most strongly associated with poor sleep quality.

Pandemic conditions and social isolation affect many aspects of
living conditions and the health status of the population, particu-
larly mental health. In Brazil, 52.6% of the population reported fre-
quently feeling anxious or nervous.® Anxiety, especially generalized
anxiety disorder, has been described as one of the most important
consequences of sleep deprivation.” A study conducted during the
initial weeks of the lockdown in Italy showed that reduced sleep
quality was directly related to the days spent at home in confine-
ment, as mental health plays an important role in mediating sleep
quality.”? A systematic review and meta-analysis of 345,270 par-
ticipants from 39 countries showed consistent results regarding
the association between sleep quality and psychological distress.
The corrected pooled estimated prevalence of sleep problems was
18% in the general population and was positively associated with
anxiety (Fisher z-score = 0.48; 95% CI: 0.41-0.54)."

The psychological impact during a pandemic is common and
expected, as demonstrated by Brooks et al. (2020), who studied
previous epidemics. The main psychological stressors were duration
of quarantine, fear of infection, feelings of frustration and annoy-
ance, inadequate information about disease precautions, unem-
ployment, financial losses, and stigma associated with the disease.*

In addition to these factors, we also found that participants who
experienced co-occurrence of two associated factors had a higher
PR for poor sleep quality than those who did not. These results are
important because the social and health effects of the pandemic

have rendered many individuals vulnerable to the co-occurrence of

factors that negatively interfere with sleep quality. In this context,
vitamin D deficiency and weight gain are closely related factors
that can occur simultaneously.?*! Therefore, the co-occurrence of
these factors can increase the PR of poor sleep quality, as shown
in this study. To the best of our knowledge, this is the first study
to evaluate the co-occurrence of the factors associated with poor
sleep quality during the COVID-19 pandemic.

Insufficient sleep directly affects the immune system and
increases the risk for illness. Thus, we found a high prevalence
of poor sleep quality during the COVID-19 pandemic, with sev-
eral associated factors. Sleep quality may have been influenced by
the COVID-19 pandemic and the government’s actions taken to
contain it. Brazil is one of the countries with the highest number
of deaths and the lowest percentage of vaccinated individuals.

Adequate sleep quality is an important factor to consider in a
pandemic, given its beneficial effect on numerous health condi-
tions and improvement of the immune response against oppor-
tunistic infections.! Thus, a health-related emergency, such as the
one we are currently experiencing, should be accompanied by
adequate social support programs to mitigate the psychological,
social, and economic effects and promote better circumstances to
face such troubled times.

This study identified the important factors related to sleep
quality during the pandemic; however, these findings should be
interpreted with caution. In our study, causal relationships could
not be determined because of the absence of previously available
information on sleep quality. Furthermore, the variables were
obtained by self-reporting, which may have caused underestima-
tion of risk or overestimation of protective behaviors owing to
differences in each individual’s perception of the pandemic and
associated factors. However, the assessment of sleep quality needs
to be performed subjectively since it considers the factors intrinsic
to individuals’ perception of their sleep. Self-reported weight and
height may have influenced these results; however, there are stud-
ies involving similar populations and strong methodological rigor
that demonstrated high agreement with the measured values.****
Therefore, BMI computed from self-reported weight and height
can be considered a valid measure in men and women of different
sociodemographic groups.*** The strengths of this study include
a representative random sample of the resident population from
different socioeconomic strata, evaluation using a household sur-
vey, and face-to-face interviews during the COVID-19 pandemic,

which increased the robustness of the study.

CONCLUSION

Our study revealed that more than half of the participants
had poor sleep quality during the COVID-19 pandemic.
Moreover, factors associated with poor sleep quality were related

to the pandemic, such as vitamin D deficiency and weight change.
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Therefore, future longitudinal and randomized intervention tri-

als should be conducted to confirm the relevant associations.

Thus, governing and regulatory bodies must provide subsidies

for decision-making in chaotic socio-sanitary and epidemiologi-

cal conditions to reduce the worsening of health conditions.
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ABSTRACT
BACKGROUND: Screening for probable and confirmed sarcopenia using sociodemographic and anthro-
pometric indicators can be a practical, cheap, and effective strategy to identify and treat older people
susceptible to this condition.
OBJECTIVES: To identify cutoff points for sociodemographic and anthropometric variables in screening
probable and confirmed sarcopenia in community-dwelling older adults.
DESIGN AND SETTING: This was a cross-sectional study of community-dwelling older adults in Araran-
gud, Santa Catarina, Brazil.
METHODS: Sociodemographic (age, education) and anthropometric (weight, height, body mass index
[BMI], waist circumference [WC], and dominant calf circumference [DCC]) factors were considered as pre-
dictors. The outcomes were probable sarcopenia (reduction in muscle strength assessed by time > 15
s in the five-time sit-to-stand test) and confirmed sarcopenia (reduction in strength and muscle mass).
Receiver operating characteristic curve analysis was used to analyze the ability to track sociodemographic
and anthropometric variables for sarcopenia.
RESULTS: In 308 older adults, WC > 91 cm in women and age > 69 years in men were useful in screening
for probable sarcopenia. The variables age, weight, BMI, WC, and DCC can be used to screen for sarcopenia
in older women and men.
CONCLUSION: Sociodemographic and anthropometric variables are simple and accessible tools for sar-
copenia screening in older adults.

INTRODUCTION
Sarcopenia is a condition resulting from a reduction in muscle strength, mass, and perfor-
mance.! It is common in older adults and affects 10% of the older adult population worldwide,?
as well as 17% of Brazilian older adults.” It is associated with negative health outcomes, such as
increased mortality,* risk of falls,” functional disability,® and prolonged hospitalization time.”

The European Working Group on Sarcopenia in the Elderly (EWGSOP2)' proposed new
diagnostic recommendations for early identification of this condition, in which the assessment
should prioritize a reduction in muscle strength (classifying individuals with probable sarco-
penia) using the five-time sit-to-stand test (5XSST) or handgrip strength (HGS) assessment.'
In addition to the reduction in muscle strength, it is also necessary to quantify the decrease in
muscle mass, which should primarily be performed using computed tomography, magnetic res-
onance imaging, dual energy radiological absorptiometry (DXA), or bioimpedance analysis, to
confirm the diagnosis.! However, these assessments become unfeasible in clinical practice due
to the high cost, risk of exposure to radiation, and low practicality.’®

Underreporting of sarcopenia may occur in low- and middle-income countries that do not
have easy access to these diagnostic tools, which cause the affected individuals to miss early inter-
vention opportunities.” Therefore, evidence has suggested the use of anthropometric markers, such
as body mass index (BMI), waist circumference (WC), and dominant calf circumference (DCC),
to track sarcopenia.'®'? Furthermore, Barbosa-Silva et al.'’ observed an association between con-
firmed sarcopenia and the variables education level and age, without establishing cutoft points

for these variables. Although sociodemographic variables such as age are nonmodifiable risk
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factors, access to cutoff points for screening sarcopenia can serve
as a warning parameter for rehabilitation professionals. However,
it is noteworthy that the diagnosis of sarcopenia in these studies
was performed following the EWGSOP algorithm" suggested in
2010, in which sarcopenia was identified by the reduction in muscle
mass, unlike what has been updated and proposed by EWGSOP2,
in which sarcopenia is initially diagnosed by a reduction in muscle
strength. Thus, it is necessary to define the cutoff points of these
indicators in screening probable and confirmed sarcopenia con-
sidering the new definitions proposed by EWGSOP2.!

Esteves et al.’ evaluated the use of anthropometric indicators
in screening confirmed sarcopenia in older Brazilian adults using
the EWGSOP?2 algorithm.! However, screening for probable sar-
copenia and the use of sociodemographic variables were not con-
sidered. Tracking the disease in its early stage (probable sarcope-
nia) is extremely relevant in clinical practice, since the reduction
in muscle strength can lead to difficulties in performing activities
of daily living, such as sitting and standing up from a chair, bal-
ance, and walking.!

Thus, no cutoff points have been identified to date for age and
other sociodemographic and anthropometric indicators in screen-
ing for sarcopenia in community-dwelling older adults using the
EWGSOP2 algorithm.!

OBJECTIVE
The aim of this study was to identify cutoff points in sociodemo-
graphic and anthropometric variables in screening probable and

confirmed sarcopenia in community-dwelling older adults.

METHODS

Study design

This was a cross-sectional, household-based study with a proba-
bilistic sample carried out in older adults from the municipality
of Balnedrio Arroio do Silva, Santa Catarina, Brazil. Finite sam-
ples were calculated based on the total number of older adults
registered (n = 2,833) in three basic health units (Unidade Basica
de Saude, UBS) of the city in 2018. An outcome prevalence of
50% was estimated with a five percentage point error (5 pp), and
a 95% confidence interval (CI)™ for a total sample of 308 older
adults. However, considering the possible sample losses, 540

older adults were eligible to be included in the sample.

Population

Older adults were selected by drawing lots without replacement,
considering the representative proportion of the total number of
older adults registered in each UBS. Older people aged > 60 years,
who were residents of the community and able to perform 5XSST

without the use of auxiliary devices were included in the study.

Older adults who were bedridden and dependent, those who
could not answer the questionnaires, residents in long-term care
facilities, or those who had changed their residential addresses,
were excluded. Losses were considered as older adults who were
not found to be located at home after three attempts made on dif-
ferent days and times, and those who did not agree to participate
in the study, and they were excluded. This study was approved by
the Ethics Committee for Research with Human Beings of the
Universidade Federal de Santa Catarina (UFSC) under the num-
ber CAAE no. 87776318.3.0000.0121 (dated June 22, 2018) and
was conducted in accordance with the Declaration of Helsinki.

Data collection procedure

The data were collected between September 2018 and September
2019. The selected older adults were initially contacted by tele-
phone, and visits to their homes were scheduled. The team of

interviewers was trained with the study instruments.

Independent variables

The following sociodemographic variables were considered pre-
dictors: age (years) and education level (years of formal study),
and anthropometric variables (body weight [kg], height [m],
BMI, WC, and DCCQC).

During the assessment of body weight, older adults were
instructed to wear a minimum amount of clothes and be bare-
foot. An anthropometric scale from the Powner brand was used
with a capacity of up to 150 kg and a fraction of 100 g. Height was
assessed after full inspiration with the spine supported on the wall,
bare feet, and aligned.” Weight and height were considered for
the assessment of BMI, which was obtained with the calculation
suggested by the World Health Organization: “weight/height®¢

A Cescorfbrand inelastic tape was used to assess WC and DCC.
WC was measured by marking the midpoint between the lower
edge of the last rib and the upper edge of the iliac crest. For stan-
dardization purposes, DCC was measured with the older adults
standing with their feet 20 cm apart in the region of maximum
circumference in the plane perpendicular to the longitudinal line
of the calf.”®

Study outcomes
Probable and confirmed sarcopenia were considered as the study
outcomes. The assessment of probable sarcopenia was performed
using 5XSST, which measured the time taken to sit and stand
up from a chair in five repetitions, with arms crossed over the
chest.”” Older adults who spent more than 15 s in the test were
classified as probable sarcopenic.'®

In addition to a reduction in muscle strength, older adults
should also show a reduction in muscle mass to confirm sarco-

penia.! Thus, the equation proposed by Lee et al.,"” validated for



use in older Brazilian adults,? was used to assess the reduction in
muscle mass. It presented a high correlation rate in the commu-
nity-dwelling older adult population (r = 0.86 for women and r =
90 for men), in addition to high specificity (89%) and sensitivity
(86%) when compared with the DXA method.?

Lee’s Equation: SM (kg) = (0.244 * BW) + (7.8 * Ht) + (6.6 * gen-
der) — (0.098 * age) + (race — 3.3)

where SM: skeletal muscle; BW: body weight (kg); Ht: height (m);
gender: 1 for male and 0 for female; race: —1.2 for Asian, 1.4 for

African American, and 0 for Caucasian or Hispanic.

After defining the skeletal muscle mass, the adjustment for
height squared was performed, and the muscle mass index (MMI)
was obtained.” The cutoff point used to identify muscle mass loss
was the lowest 20% percentile of the population distribution.” In
this study, MMI values < 6.700 kg/m?* in women and < 9.60 kg/
m? in men were considered confirmed sarcopenia, similar to the

data found in the literature.’

Adjustment variables

After defining the cutoff points in screening sarcopenia, mul-
tivariate logistic regression analyses were performed to verify
the association between the variables, considering the following
adjustment variables: multimorbidity (concurrent presence of
two or more self-reported chronic diseases),” depressive symp-
toms (a score > 5 on the Geriatric Depression Scale),” level of lei-
sure-time physical activity assessed by the International Physical
Activity Questionnaire validated in Brazil*** (categorized as
sufficiently active [> 150 min] and insufficiently active [< 150
min])*? and history of falls in the last 12 months.”

Data analysis

Data were collected and independently checked by two research-
ers and entered into the SPSS database (IBM, Chicago, Illinois,
United States), version 23.0. The significance level adopted was
5%. Categorical variables were described using absolute and rela-
tive frequencies and their respective 95% Cls.

A receiver operating characteristic curve was constructed using
the MedCalc software (MedCalc Software, Ostende, Belgium)
version 19.1 to assess the ability to track sociodemographic and
anthropometric variables for probable and confirmed sarcope-
nia. Multivariate logistic regression analyses were performed to
assess the associations between variables and estimate the crude
and adjusted odds ratios with 95% Cls.

RESULTS
Among the 540 eligible older adults, 64 were excluded from

the study due to a change in address, 33 due to incomplete

registrations, 29 due to refusal to participate, and 24 due to death,
along with 82 losses, totaling 308 older adults evaluated in the
study (Figure 1).

The sample consisted of 57.80% (178) older women, with a mean
age of 69.91 £ 7.31 years and with 5.40 + 3.64 years of schooling.
Males accounted for 42.20% (130) of the sample, with a mean age
of 69.80  6.71 years and with 6.07 £ 3.83 years of formal educa-
tion. The prevalence of probable sarcopenia was 50.60% in women
and 38.30% in men, and that of confirmed sarcopenia was 6.80% in
women and 8.10% in men. Sociodemographic and anthropometric
variables of the participants are presented in Table 1.

The variable capable of tracking probable sarcopenia in older
women was WC, with a cutoff point of > 91 cm. Age, formal edu-
cation, weight, height, BMI, and DCC in women had no screening
ability for probable sarcopenia (Table 2). The predictor variable
for screening for probable sarcopenia in men was age, with a cut-
off point of > 69 years. However, formal education, weight, height,
BMI, WC, and DCC had no significant ability to track probable
sarcopenia (Table 2).

For confirmed sarcopenia in women, the analysis showed that
age (> 76 years), weight (< 58 kg), BMI (< 27.66 kg/m?), WC (<
92 cm) and DCC (< 35 cm) were able to track confirmed sarco-
penia. Tracking ability was not observed for education and height.
In men, age (> 73 years), weight (< 71 kg), BMI (< 24.45 kg/m?),
WC (£98 cm) and DCC (< 34 cm) were able to track confirmed
sarcopenia. Education level and height were not able to track con-

firmed sarcopenia in men (Table 3).

2,833 Older adults registered in Basic Health Units

540 Older adults evaluated

82 Losses
29 Refusals
24 Deaths

64 Change in address

33 Incomplete registrations

308 Older adults included

Figure 1. Flowchart depicting the sample selection process.




Table 1. Sociodemographic and anthropometric characteristics of the sample (n = 308)

Characteristic
(mean £ SD)
Female (n, %)
Sociodemographic
Age (years)
Education (years)
Anthropometric
Body weight (kg)
Height (m)
BMI (kg/m?)
WC (cm)
DCC (cm)
Male (n, %)
Sociodemographic
Age (years)
Education (years)
Anthropometric
Body weight (kg)
Height (m)
BMI (kg/m?)
WC (cm)
DCC (cm)

Probable Sarcopenia

No Sarcopenia

78 (49.40%)

68.431+6.10
6.05+3.67

69.11+13.94

1.54+0.06
28.98 +5.67

96.26 +11.79

37.68+4.17
74 (61.70%)

68.82+6.67
6.28 £3.39

79.78 £17.07
168.52 £ 6.54

28.02+5.49

102.37£13.29

37.18+£4.00

"Differences between groups with and without sarcopenia (P < 0.05).
SD = standard deviation; BMI = body mass index; WC = waist circumference; DCC = dominant calf circumference.

Sarcopenia
80 (50.60%)

69.8+7.42
4931373

73.02+14.98
1.55+0.06
30.04 +5.81
100.51+11.10
37.741+3.84
46 (38.30%)

7145+6.55"
532+£391

78.63 £ 15.35
166.86 £ 7.21
28.19+5.04

105.47 £14.15
36.83+5.78

Confirmed Sarcopenia

No Sarcopenia

151 (93.20%)

68.68+6.18
5.64+3.78

7358+ 15.17
1.55+0.06
3047 £5.98
99.88 + 12.06
38.61£5.13
113 (91.90%)

69.33+6.59
6.01£3.49

80.58+16.14
167.57 £6.58
28.63+5.15

104.69 £ 13.45
37.36+4.77

Sarcopenia
11 (6.80%)

78.18+10.81"
3.72+2.64

55.00 £ 4.28"
1.54+0.06
23.29+2.384°
89.72+6.23"
33.18£1.32"
10 (8.10%)

7430+6.39°
5.00£4.89

64.90 £ 9.64
170.70 £8.65
22.13£1.69°
91.45+8.26
3339+ 1.61"

Table 2. Accuracy of the anthropometric and sociodemographic variables for screening probable sarcopenia (n = 308)

Variable

Female (n=178)
Sociodemographic
Age (years)
Education (years)
Anthropometric
Body weight (kg)
Height (m)
BMI (kg/m?)
WC (cm)
DCC (cm)
Male (n=130)
Sociodemographic
Age (years)
Education (years)
Anthropometric
Body weight (kg)
Height (m)
BMI (kg/m?)
WC (cm)
DCC (cm)

P < 0.05; AUC = area under the ROC curve; ROC = receiver operating characteristic curve; +LR: odds ratio for positive test; —LR:

Predictive AUC
value

(C195%)

0.54 (0.45; 0.63)
0.59 (0.50; 0.68)

0.57 (0.48; 0.66)
0.55 (0.47; 0.64)
0.55 (0.46; 0.64)
0.61 (0.53; 0.69)"
0.51 (0.42; 0.60)

0.62 (0.52; 0.70)"
0.60 (0.49; 0.70)

0.53 (0.42; 0.64)
0.56 (0.45; 0.67)
0.51(0.40; 0.62)
0.55 (0.44; 0.66)
0.50(0.39; 0.61)

Sensitivity

(C195%)

82.50% (72.4; 90.1)

65.22% (49.8; 78.6)

Specificity
(C195%)

42.31% (31.2; 54.0)

60.27% (48.1; 71.5)

BMI = body mass index; WC = waist circumference; DCC = dominant calf circumference; Cl = confidence interval.

+LR
(C195%)

1.43(1.2;1.8)

1.64(1.2;2.3)

-LR
(C195%)

0.41(0.2;0.7)

0.58 (0.4; 0.9)

odds ratio for negative test.



In the adjusted multivariate logistic regression analysis, older
women with WC > 91 ¢m had a 3.05 (95% CI: 1.40; 6.61) times
greater chance of having probable sarcopenia than older women
with WC < 91 cm. Older adults aged > 69 years were 2.56 (95%
CI: 1.12; 5.82) times more likely to have probable sarcopenia than
those aged < 69 years (Table 4).

Due to the low prevalence of sarcopenia confirmed in the sam-
ple, performing a multivariate logistic regression analysis for this

condition was not possible.

DISCUSSION
The data from this study showed that WC > 91 cm in women
and age > 69 years in men should be used in screening for prob-
able sarcopenia. Age, weight, BMI, WC, and DCC were screen-
ing variables for both women and men for confirmed sarcopenia.
The prevalence of probable sarcopenia and confirmed sarco-
penia in the present study was 50.60% and 6.80% in women and
38.30% and 8.10% in men, respectively. The prevalence of probable
sarcopenia observed in this study was higher than that found by
Wearing et al.** who reported it to be 26.3% for women and 28.0%
for men in community-dwelling older Swiss adults. This difference

in the reported prevalence of probable sarcopenia may be related

to the sociodemographic, ethnic, and economic characteristics of
the samples, as well as the measurement method, since probable
sarcopenia was evaluated using 5XSST in this study, whereas in
the study by Wearing et al.,*® HGS was used.

Table 4. Results of multivariate logistic regression analysis between
predictor variables and probable sarcopenia in community-dwelling
older adults (n = 308)

Probable Sarcopenia

Variables Unadjusted Adjusted?
OR (C1 95%) OR (C1 95%)
Female (178)
WC>91cm
No 1.00 1.00
Yes 3.41(1.61;7.24) 3.05 (1.40; 6.61)"
Male (130)
Age > 69 years
No 1.00 1.00
Yes 2.55(1.15;5.59) 2.56 (1.12; 5.82)"

*Adjusted for multimorbidity, depressive symptoms, level of leisure-time physical
activity, and history of falls; "P < 0.05. WC = waist circumference; OR = odds ratio; Cl
= confidence interval.

Table 3. Accuracy of the anthropometric and sociodemographic variables for screening confirmed sarcopenia (n = 308)

Variable Predictive value AUC (C1 95%) Sensitivity (Cl 95%) Specificity (Cl 95%) +LR (C1 95%) —LR (C1 95%)
Female (n=178)
Sociodemographic
Age (years) >76 0.75 (0.68; 0.82)" 72.73% (39.0; 94.0) 86.75% (80.3; 91.7) 5.49 (3.2;9.5) 0.31(0.1;0.8)
Education (years) - 0.64(0.49; 0.79) - - - -
Anthropometric
Body weight (kg) <58 0.90 (0.85; 0.94)" 90.91% (58.7; 99.8) 87.42% (81.0;92.3) 7.22 (4.6;11.4) 0.10 (0.02; 0.7)
Height (m) = 0.52 (0.35; 0.69) = = = =
BMI (kg/m?) <27.66 0.88(0.82;0.93)"  100.00% (71.5;100.0)  66.89% (58.8; 74.3) 3.02 (2.4;3.8) 0.00
WC (cm) <92 0.76 (0.69; 0.83)" 81.82% (48.2;97.7) 72.67% (64.8;79.6) 2.99 (2.0;4.4) 0.25 (0.07; 0.9)
DCC (cm) <35 0.88(0.82;0.93)"  100.00% (71.5;100.0)  78.52% (71.1; 84.8) 4.66 (3.4; 6.3) 0.00
Male (n=130)
Sociodemographic
Age (years) >73 0.71(0.62; 0.79) 60.00% (26.2; 87.8) 74.11% (65.0; 81.9) 2.32(1.3;4.2) 0.54(0.3;1.2)
Education (years) - 0.62 (0.42;0.82) - - - -
Anthropometric
Body weight (kg) <71 0.81(0.73; 0.88)" 90.00% (55.5; 99.7) 73.21% (64.0; 81.1) 3.36(2.3;4.9) 0.14 (0.02; 0.9)
Height (m) — 0.66 (0.48; 0.83) = = = =
BMI (kg/m?) <2445 0.92 (0.85; 0.96)" 100.00% (69.2; 100.0) 83.93% (75.8;90.2) 6.22 (4.1;9.5) 0.00
WC (cm) <98 0.82(0.74; 0.88)" 90.00% (55.5; 99.7) 72.97% (63.7; 81.0) 3.33(2.3;4.8) 0.14 (0.02; 0.9)
DCC (cm) <34 0.85(0.77;0.91)" 80.00% (44.4; 97.5) 85.71% (77.8;91.6) 5.60 (3.2;9.7) 0.23 (0.07; 0.8)

P < 0.05; AUC: Area under the ROC curve; ROC: receiver operating characteristic curve; +LR: odds ratio for positive test; —LR: odds ratio for negative test.
BMI = body mass index; WC = waist circumference; DCC = and dominant calf circumference; Cl = confidence interval.



Regarding the prevalence of confirmed sarcopenia, 6.80% of
the women and 8.10% of the men had this condition. Similar find-
ings were obtained by Esteves et al.” who observed a prevalence of
6.10% of confirmed sarcopenia in older Brazilian adults. Moreover,
confirmation of sarcopenia was obtained with a reduction in mus-
cle mass as assessed by Lee’s equation' in the same manner as in
the present study. These findings show the difference in prevalence
when considering probable and confirmed sarcopenia, making it
necessary to measure strength and muscle mass in older adults in
clinical practice for early detection of the disease to reduce under-
reporting of sarcopenia in this population.

The present study suggests that an age > 69 years may be
indicative of probable sarcopenia in men. Fragala et al.'® observed
that, in men, as muscle quality decreased, the time taken to per-
form 5XSST increased. Bai et al.’! demonstrated that reduction in
muscle strength directly affects the physical performance of older
adults with aging. In addition, the literature shows that type II
muscle fibers suffer neurodegeneration with aging, causing mus-
cle tissue impairment, confirming the association between sarco-
penia and age.* It is known that age is also related to confirmed
sarcopenia, with higher prevalence in older age groups.!** Data
from the present study suggest that age > 73 years is a good deter-
minant in screening for confirmed sarcopenia in men. Although
age has shown significant results in screening probable and con-
firmed sarcopenia, no other study to date has suggested cutoft
points for this variable.

Confirmed sarcopenia was screened in women aged > 76 years.
This finding corroborates that of Albani et al.,** who observed a
decrease in the concentration of growth factors similar to insulin
type 1 in women aged 70 years. This growth factor is responsible
for muscle growth and repair and is a triggering factor for the
development of sarcopenia in older women.* Despite age being a
nonmodifiable risk factor, the identification of cutoff points enables
a warning sign for rehabilitation professionals, resulting in early
diagnosis and intervention for the disease.

WC >91 cm in women stands out as a possible anthropometric
indicator for screening for probable sarcopenia. Evidence indicates
that the accumulation of visceral fat in women may have a multi-
factorial cause, involving lifestyle, hormonal factors, body compo-
sition, reduced synthesis, and innervation of muscle proteins, in
addition to impaired intramyocellular calcium metabolism.'®*%
In addition, the accumulation of visceral fat reduces muscle qual-
ity due to fat infiltration in the tissue, affecting muscle strength.
Consequently, it can affect the functional capacity of older adults
in aggravated circumstances, causing an excess of fat mass asso-
ciated with a reduction in strength, termed sarcopenic obesity.”
Kim et al.*® observed that high WC (88.4 £9.1) was positively asso-
ciated with functional limitation in older women, reinforcing the

findings of this study. Furthermore, it appears that concomitant

with the increase in WC, elevations in the levels of proinflamma-
tory cytokines, such as tumor necrosis factor o, interleukin (IL)-6,
and IL-1, are observed.* These act directly on skeletal muscle to
facilitate muscle catabolism through pathways related to chronic
inflammation and oxidative stress, thus contributing to the devel-
opment of sarcopenia.’>*

Considering WC as a screening parameter for confirmed sar-
copenia, cutoff points < 92 and < 98 cm are suggested for women
and men, respectively. Baker et al.*” observed that high adiponectin
concentrations are associated with weight loss, low density, and
skeletal muscle mass, in addition to functional limitation in older
adults aged 70-79 years, which may be a factor for the develop-
ment of sarcopenia in individuals of this age group.* Casals et al.*?
observed that the reduction of muscle mass in older adults can neg-
atively affect glucose regulation, impacting muscle tissue. When
comparing the results of this study with those of Esteves et al.’
(WC: £ 86 cm for women and < 97 cm for men) and Confortini
et al.'! (WC: 88 cm for women and 92 cm for men), the results
were higher in sensitivity for both sexes and in specificity for men,
reinforcing the utility of WC as a viable indicator for sarcopenia
in clinical practice.

Weight and BMI proved to be effective variables for screen-
ing for confirmed sarcopenia in both sexes. The cutoff points
for weight were < 58 and < 71 kg for women and men, respec-
tively. For BMI, the suggested values were < 27.66 kg/m?* for
women and < 24.45 kg/m” for men. Beaudart et al.® observed a
strong association between BMI and muscle mass reduction in
older adults with sarcopenia. Although BMI is not only related
to muscle mass, it is believed that lower values in older peo-
ple with sarcopenia are due to disease. characteristics, such as
reduced muscle mass.”'"'? Studies using BMI as a predictor for
confirmed sarcopenia found results similar to those of this study,
suggesting a cutoff point for women at < 24.5 kg/m? (sensitivity:
100.00%; specificity: 81.78%) and for men at < 24.8 kg/m” (sen-
sitivity: 100%; specificity: 74.22%).” BMI cutoff values were also
suggested by Confortin et al.!! for women at 26.2 kg/m? (sensi-
tivity: 74.60%; specificity: 85.70%) and for men at 24.6 kg/m?
(sensitivity: 84.90%; specificity: 63.30%), confirming BMI as a
good indicator for screening for sarcopenia.

Based on the data analyzed, DCC could also be used as an
anthropometric variable to predict confirmed sarcopenia in both
sexes. Studies using DCC to predict confirmed sarcopenia observed
similar results to those found in the current study. For example,
Barbosa-Silva et al.'° suggested a cutoff point of < 33 cm (sen-
sitivity: 100.00%; specificity: 76.00%) for women and < 34 cm
(sensitivity: 61.00%; specificity: 76.00%) for men. Esteves et al.’
also suggested DCC cutoff points of < 31 cm (sensitivity: 93.33%;
specificity: 67.05%) for women and < 33 cm (sensitivity: 90.00%;
specificity: 60.16%) for men. In addition, the study translating



SARC-F questionnaire into Portuguese (Brazilian) proposed that
using the instrument, DCC should be measured in Brazilian older
adult population with a cutoff point of < 33 cm for women and <
34 cm for men, with lower sensitivity and specificity than those
found in this study.*

These findings suggest the utility of DCC in screening for
confirmed sarcopenia.”'»'** DCC is a sensitive anthropometric
measure for muscle mass in older adults.** This is a useful fac-
tor to detect the presence of confirmed sarcopenia when there is
a reduction in muscle mass in this population. However, the use
of DCC in older adults has limitations, such as the impossibility
of separating muscle tissue from intramuscular or subcutaneous
adipose tissue.” The use of DCC is unfeasible in the detection of
probable sarcopenia, as its diagnosis will only be made when a
reduction in muscle strength is observed.

Thus, as in the findings of this study, WC, DCC, and BMI
are shown as good indicators in the literature in screening for
sarcopenia in the older adult population in general."' However,
the use of gold standard instruments is recommended to assess
muscle mass in obese individuals, as the values will be far below
the suggested cutoff points due to possible sarcopenic obesity
characterized by dysregulated secretion of adipokines, proin-
flammatory cytokines, and decreased adiponectin, which cause
expansion and dysfunction in the adipose tissue. This, in turn,
induces catabolism, chronic inflammation, and increased secre-
tion of proinflammatory myokines in the muscle tissue, causing
muscle dysfunction and exacerbation of adipose tissue inflam-
mation, thus establishing a vicious cycle triggering the patho-
genic cascade of the disease.>***

Despite the relevance of the findings, some limitations should
be highlighted, such as the use of the Lee equation to measure mus-
cle mass. Although the use of this equation demonstrates a high
correlation rate in community-dwelling older adult population
when compared with DXA, it is not considered the gold standard
for muscle strength assessment. However, considering the prac-
tical applicability of these findings, these diagnostic tools are not
easily available, in addition to exposing older adults to high levels
of radiation. Furthermore, it is noteworthy that it was not pos-
sible to perform multivariate logistic regression analysis for the
confirmed sarcopenia sample because of the small sample size for
this category (n = 21).

On the other hand, the study’s strong point is the recommen-
dation of sociodemographic and anthropometric cutoff points that
help in the screening for early stage sarcopenia and confirming
the condition in community-dwelling older adults. In addition, it
is highlighted that this screening can be carried out through low-
cost, easy, and quick assessments, enabling health professionals
to carry out early and effective interventions for the disease in

clinical practice.

CONCLUSION

Sociodemographic and anthropometric variables are simple and
accessible tools in screening for sarcopenia in older people. In
this sense, our data suggest the use of waist circumference for
women and age for men as variables capable of tracking probable

sarcopenia in older adults.
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ABSTRACT
BACKGROUND: Social distancing has led to lifestyle changes among older adults during the coronavirus
disease 2019 (COVID-19) pandemic.
OBJECTIVES: This study aimed to estimate the prevalence risk of sarcopenia (RS) and investigate its asso-
ciated factors during the COVID-19 pandemic in older Brazilian adults.
DESIGN AND SETTING: Cross-sectional observational analysis of baseline data as part of the Remobi-
lize Study.
METHODS: Participants in the study were older adults (= 60 years), excluding those who were bedridden
or institutionalized. The data collected consisted of answers about the RS (SARC-F), functional status, walk-
ing, sedentary behavior (SB), pain, comorbidity, and life space mobility.
RESULTS: A total of 1,482 older adults (70 + 8.14 years, 74% women) participated in the study, and an
RS prevalence of 17.1% was found. (95% confidence interval [Cl] 15.25-19.15%). The adjusted multi-
variate model showed a significant association between RS and functional limitation (odds ratio [OR]:
19.05; Cl 13.00-28.32), comorbidity (OR: 5.11; CI 3.44-7.81), pain (OR: 4.56; Cl 3.33-6.28), total walking (OR:
0.99; C10.99-1.00), SB of 8-10 hours (OR: 1.85; Cl 1.15-2.93), and SB of > 10 hours (OR: 3.93; Cl 2.48-6.22). RS
was associated with mobility during the pandemic (OR: 0.97; Cl 0.96-0.98). P < 0.05.
CONCLUSIONS: During the pandemic, the prevalence of RS in older Brazilians was estimated at 17.1%.
Moderate to severe functional limitation, comorbidities, presence of pain, walking, longer SB period, and
reduced life space mobility significantly contributed to RS in older adults during the pandemic.

INTRODUCTION

Social restriction policies and lifestyle changes favor a reduction in mobility and the level of
physical activity (PA), leading to a higher proportion of inactive people and an increase in sed-
entary behaviors (SB) during the pandemic."* A decline in life space mobility contributes to a
reduction in intrinsic capacity, higher risk of sarcopenia (RS), and other adverse health conse-
quences.>® After 7 days of total bed rest, there is already a significant deterioration in muscle
function in community-dwelling older adults, and 2,000 steps per day are not enough to pre-
vent these deleterious effects on the musculature.” Coker et al. reported that a 15-day bed rest
induces a significant reduction in fat-free muscle mass, poor performance, and increased fat in
older individuals, which negatively impacts their mobility.?

A longer SB time observed during the pandemic is related to a worse prognosis in health con-
ditions and a higher RS.!?7 These factors can alter the homeostasis between the pro- and anti-in-
flammatory systemic components and muscle anabolism and catabolism, leading to the reduction
of physiological reserves in older adults. Consequences such as increased plasma pro-inflam-
matory cytokines, greater muscle catabolism drive, and anabolic and insulin resistance lead to a
deleterious cycle of muscle function, explaining the higher incidence of RS in this population.'”

Sarcopenia is a generalized and progressive musculoskeletal disorder that is defined as a reduc-
tion in muscle mass and strength. It is a multifactorial disease with dynamic interrelationships
and is commonly associated with a cascade of negative repercussions on health, functional limita-

tion, and mortality.'"'? Consequently, due to its considerable clinical impact on older individuals,
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it increases health-related expenses and imposes a burden on
the public health system, being more costly in socially unequal
and/or developing countries, such as Brazil.'®'?"* Updates from
the European Working Group on Sarcopenia in Older People
(EWGSOP2) and the Asian Working Group for Sarcopenia pro-
posed the practice of population screening for RS in older peo-
ple through strength, assistance with walking, rising from a chair,
climbing stairs, and falls (SARC-F) questionnaire, a self-reported
screening questionnaire.'®'* Identifying sarcopenia in its early stages
enables the control of its progression and/or reversal of the indi-
vidual’s clinical condition, thereby reducing the negative impacts

caused by the disease.>!0111415

OBJECTIVE

Due to the abovementioned reasons, this study aimed to verify
the prevalence of RS and investigate the factors associated with
the presence of RS during the coronavirus disease 2019 (COVID-
19) pandemic.

METHODS

Design and sample

This study presents a cross-sectional analysis of baseline data
collected from May to July 2020 through an online question-
naire as part of the Remobilize Study (www.remobilize.com.
br).* Using convenience snowball sampling, the online question-
naire (SurveyMonkey platform) was distributed throughout the
Brazilian territory via social media (Facebook and Instagram),
WhatsApp groups, social groups for older adults, and/or their
friends and acquaintances. A pilot project for calibration and
adjustments was conducted in advance. This study was approved
by the University City of Sdo Paulo Research Ethics Committee
(May 18, 2020; CAAE 31592220.6.0000.0064) and is currently
under progress.

The sample population consisted of community-dwelling older
Brazilians (= 60 years) without distinction of sex, race, and/or social
class. Following the exclusion criteria, those residing in long-term
care facilities and/or bedridden were not eligible to participate
in the study.* Participants who presented with disabilities were
allowed to have the questions be answered by a family member or
caregiver.'® Participants without familiarity with the Internet were

able to answer the survey via telephone.*

Measures

The sociodemographic, clinical, and lifestyle data are presented
in Table 1. The self-reported functional comorbidity index ques-
tionnaire was used to detect the presence of comorbidities (two
or more chronic diseases).”” All participants answered questions

about the presence or absence of pain.

The SARC-F questionnaire is recommended by the EWGSOP2
and the Asian Working Group for Sarcopenia as a population
screening tool for RS.!*** The final score ranges from zero to ten
points, and a score of > 4 points identifies individuals with sar-
copenia. SARC-F has a high specificity, but low to moderate sen-
sitivity.!*!*!>!8 Population screening for RS (SARC-F) allows the
exclusion of older patients with preserved muscle function in pri-
mary health care and identification of changes in the early stages
of muscle function, functionality, and RS in older adults.!®*!>'

Functional performance was assessed using the Older American
Resources and Services questionnaire that has been translated and
validated for the Brazilian population (BOMFAQ).*** 1t is a self-re-
port questionnaire on the ability to perform 15 functional activities
(eight basic and seven instrumental tasks). The scores for the activities
performed with difficulty or requiring help were added, ranging from
0-15 points. Older adults were classified based on their scores: no (0),
slight (1-3), moderate (4-6), and severe (> 7) functional limitation.”

SB was assessed using one question about the duration of
sitting activities in the prior week, referring to indoor activities
(<4 hours/day, 5-7 hours/day, 8-10 hours/day or = 10 hours/day).
Walking, including PA, utilitarian walking, and walking time, was
assessed using the Incidental and Planned Exercise Questionnaire.”
Validated for older adults, this is a simple, self-report questionnaire
probing on walking activities during the prior week, specifically
on the frequency and duration of the activity. The final score for
walking as physical exercise and utilitarian walking was given by
the product of frequency and duration for each item (minutes/
week). The total walking time was calculated as the sum of walk-
ing as PA and utilitarian walking.

Life space mobility was measured using the Life-Space
Assessment (LSA).* It estimates the individual perspective of
mobility relative to the spatial area in five levels of life space in the
prior week: mobility in the rooms at home, outside the bedroom
(level 1), outside the home (level 2), a neighborhood close to home
(level 3), circulation within the municipality where they reside
(level 4), and inter-municipal areas (level 5). The answers were
based on the frequency and need for mobility devices. The score
was calculated as the product of frequency and performance skill,
extracting a score based on level and the total by the sum of levels
(0-120 points). Higher final scores indicated better mobility per-

formance in the life space.

Statistical analysis

The prevalence of RS in participants was estimated using a 95%
confidence interval (CI). Descriptive statistics were performed
using absolute and relative frequencies for the total sample and
RS, respectively. Continuous variables did not show a normal dis-
tribution in the Shapiro-Wilk test; therefore, the data are pre-

sented as medians and interquartile ranges. To compare the
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Table 1. Total sample descriptive data and comparison between the groups with (strength, assistance with walking, rising from a chair,
climbing stairs, and falls, SARC-F > 4 points) and without risk of sarcopenia (RS) (SARC-F < 4 points)

SARC-F
< 4 points =4 points P value
(n=1,228) (n=254)
60-69 years 61.3% 31.5%
Age, % 70-79 years 28.8% 26.0% < 0.0001
80 years and older 9.9% 42.5%
Male 27.9% 16.9%
Sex, % 0.001
Female 72.1% 83.1%
Single 10.3% 10.2%
. Married 56.7% 39.0%
Marital status, % . < 0.0001
Divorced 12.7% 11.0%
Widowed 20.3% 39.8%
llliterate 6.4% 14.9%
X 1-4 years 16.5% 31.5%
Education, % < 0.0001
5-8 years 11.9% 13.8%
9 years or more 65.2% 39.8%
Up to 1x minimum wage 32.6% 44.1%
2-3X minimum wage 27.9% 27.9%
Income?, % 4-7X minimum wage 19.4% 11% < 0.0001
8-10X minimum wage 7.6% 7.9%
More than 10x minimum wage 12.5% 9.1%
Active 39.2% 24.8%
Occupation, % Inactive 55.3% 61.8% < 0.0001
Unemployed 5.5% 13.4%
<4 hours 48.6% 28.8%
L 5-7 hour 31.0% 31.1%
Sitting time, % < 0.0001
8-10 hour 12.6% 16.9%
> 10 hours 7.8% 23.2%
BOMFAQ (4 pts +), % 10.3% 73.6% < 0.0001
Comorbidities (= 2), % 50.40% 87.40% < 0.0001
Pain (yes), % 21.6% 55.5% < 0.0001
Walking (exercise)
Med (IC?R) 0(0-25.31) 0(0-0) < 0.0001
Walking (utilitarian)
Vo (ugR) 7.5(0-33.75) 0(0; 0) <0.0001
Walking (total)
Med (IgR) 7.5(0;101.20) 0(0;7.5) < 0.0001
Total score 36 (24;52) 24 (12;32) < 0.0001
Level 1 8(8;8) 8(6;8) < 0.0001
LSA - During pandemic Level 2 16 (12; 16) 12 (4;16) < 0.0001
Med (IQR) Level 3 6(0;12) 0(0; 6) < 0.0001
Level 4 8(0; 16) 0(0; 4) < 0.0001
Level 5 0(0; 0) 0(0; 0) 0.0002

Med = median; IQR = interquartile range (1* and 3 IQRY); LSA = Life-Space Assessment; BOMFAQ = Brazilian OARS Multidimensional Functional Assessment
Questionnaire; a score of four points or more refers to the presence of moderate to severe functional limitation; walking (as exercise, utilitarian, and total) in the
previous week (min/week). 2minimum wage in Brazil = R$ 1,100.00 per month, corresponding to USS$ 194.01 (April 5, 2021).

groups with and without RS, Pearson’s chi-square test was used  performed using Stata 14.0 (StataCorp LLC, College Station,
for categorical variables and the Mann-Whitney test was used for ~ Texas, United States), with a 5% statistical significance level.
continuous variables. The association between independent vari-

ables and outcome was based on odds ratios (ORs) estimates and ~ RESULTS

their respective CIs through logistic regression without (crude A total of 1,482 participants were included in this study, and

model) and with adjustment (adjusted model). All analyses were  the study flowchart is shown in Figure 1. The prevalence of RS



during the pandemic was 17.1% (CI 15.25-19.15%). The distri-
bution of SARC-F and total score items by age group and total
scores are shown in Figure 2. Statistically significant differ-
ences were observed between the groups with and without RS in
terms of age, sex, marital status, education, income, occupation,
walking (exercise, utilitarian, and total), sitting time, functional
limitation, presence of comorbidities, and pain. The RS group
had a higher proportion of participants aged 80 years or older
(42.5%), women (83.1%), lower income (44.1%), and 73.6% pre-
sented with moderate to severe functional limitation (Table 1).

There were statistically significant differences in total LSA scores

Link 1 online survey
n=3,160

Link 2 survey by phone
n=675

Access
n=3835

Blank (n = 1,549)

| Incomplete (n = 322)
Duplicates (n = 186)
Did not consent (n=27)

Answered questionnaires

n=1,751
Duplicate (n = 93)
Excluded (n = 269)
e Age(n=153)
> Bedridden (n = 12)

.
e Malicious (n =5)
.

Long term facilities (n = 6)
k.

Included questionnaires
n=1482

during the pandemic. Lower LSA scores were observed in older
patients with RS. During the pandemic, there was a difference
between older patients with and without RS for all walking vari-
ables (exercise and total), with lower values in the RS group.
Crude logistic regression analysis showed a significant asso-
ciation for all analyzed variables. After adjusting for sociodemo-
graphic factors, the following variables remained statistically signif-
icant, as seen in Table 2: moderate to severe functional limitations,
comorbidity, pain, walking (exercise and total), SB 8-10 hours,

SB > 10 hours, and total LSA score during the pandemic.

DISCUSSION

The results showed a high prevalence of RS in older Brazilians at
the beginning of the COVID-19 pandemic in Brazil and a sub-
stantial association between RS and moderate to severe func-
tional limitation, comorbidities, pain, and a positive gradient
with the number of hours in SB. The OR for RS increased from
1.85 in older patients who reported 8 to 10 hours of SB to 3.93 in
those with 10 hours or more of SB. Older patients with moderate
to severe functional limitation were 19.05 times more likely to be
at RS. Furthermore, greater mobility in living spaces lowered the
chances of RS during the pandemic.

The prevalence of RS (17.1%) in the present study was sub-
stantially higher than that found in studies before the COVID-
19 pandemic.**? Dodds et al. reported a 4% prevalence of RS
in 1,686 British older adults (aged = 69 years),” while Kim and
Won reported a rate of 7.5% among 2,123 Korean older adults
(75.9 years).” Studies with a model of activity reduction (steps per

day) in elders pointed to negative repercussions of greater cata-

o
Study flowchart extracted from Perracini et al. bolic drive on their musculature and metabolic and inflammatory

Figure 1. Study flowchart. markers during a short period of mobility restriction.>* With a

The prevalence of total sarcopenia and per SARC-F item is reported as %. The prevalence of each SARC-F item refers to the sum of the two options (some
difficulty or great difficulty).

Figure 2. Prevalence of risk of sarcopenia in the total sample and by age group. Frequency of the items included in the strength,
assistance with walking, rising from a chair, climbing stairs, and falls (SARC-F) questionnaire for older at risk for sarcopenia.



Table 2. Logistic regression analysis to verify the association of the factors contributing to the risk of sarcopenia

Crude model Adjusted model
OR 95% Cl P value OR 95% Cl P value
BOMFAQ (4 pt
Q(4pts +) 24.20 17.42;33.40 <0.001 19.05 13.00; 28.32 <0.001
(ref.: 0-3 pts)
Comorbidities (< 2)
6.82 4.70;10.22 < 0.001 5.11 3.44;7.81 < 0.001
(ref.: 0-1)
Pain
4.54 3.42;6.03 < 0.001 4.56 3.33;6.28 < 0.001
(ref.: absence of)
Walking (exercise) 0.99 0.986; 0.994 < 0.001 0.99 0.989; 0.997 0.001
Walking (utilitarian) 0.99 0.994; 0.999 0.041 0.99 0.997;1.001 0.346
Walking (total) 0.99 0.993; 0.997 < 0.001 0.99 0.995; 0.999 0.008
Sedentary behavi 5-7 hour 1.69 1.20; 2.39 0.003 1.41 0.97;2.04 0.072
ecentary benavior 8-10 hour 226 1.48;3.42 <0.001 1.85 1.15;2.93 0.01
(sitting time; ref. < 4 hours)
> 10 hours 5.02 3.34;7.53 < 0.001 3.93 2.48;6.22 < 0.001
Total score 0.95 0.94; 0.96 < 0.001 0.97 0.96; 0.98 < 0.001
Level 1 0.79 0.74;0.84 < 0.001 0.83 0.77;0.89 < 0.001
X . Level 2 0.90 0.88; 0.92 < 0.001 0.92 0.90; 0.95 < 0.001
LSA - During pandemic
Level 3 0.92 0.91;0.94 < 0.001 0.95 0.93;0.97 <0.001
Level 4 0.93 0.91;0.95 < 0.001 0.97 0.95;0.98 < 0.001
Level 5 0.92 0.88; 0.96 < 0.001 0.96 0.91; 0.99 0.047

Med = median; IQT= interquartile range (1*' and 3'* IQR); LSA = Life-Space Assessment; BOMFAQ = Brazilian OARS Multidimensional Functional Assessment
Questionnaire; a score of four points or more refers to the presence of moderate to severe functional limitation. Walking (as exercise, utilitarian, and total) in the

previous week (minutes/week).

76% reduction in steps per day (< 1,500 steps/day) in 14 days,
Breen et al. demonstrated a 3.9% reduction in fat-free lean mass;
reduced insulin sensitivity (43%); and increased pro-inflamma-
tory cytokines, TNF-o. (12%), and C-reactive protein (25%) lev-
els in 10 healthy older adults after the intervention (72.3 years).*
These findings may support the higher RS prevalence in our study.

In Brazil, Barbosa-Silva et al. reported that sarcopenia
had a prevalence of 8.4% (EWGSOP1) in 179 older adults.’
Sarcopenia (SARC-F > 6 points) and muscle function decline
(SARC-F = 4 points) were 17.3% and 34.6%, respectively.
The authors proposed the addition of calf circumference mea-
surements to SARC-F to improve the instrument’s measurement
accuracy.'® The EWGSOP?2 establishes an overlap of muscle strength
in relation to muscle mass as a primary parameter in the diagno-
sis of sarcopenia, as muscle strength is the most reliable measure
of muscle function.!® Furthermore, it is associated with adverse
health outcomes and facilitates the use of the diagnostic algorithm
in clinical practice.’®** Thus, the present study considered val-
ues >4 in the SARC-F as the cutoff point because of the improved
accuracy in diagnosing muscle function in older Brazilian people
and support from the scientific community.'***!>'” In addition, it
is impossible to conduct anthropometric measurements due to
pandemic-related restrictions.

Findings on sociodemographic differences between partici-
pants with and without RS were similar to those found in studies
before the pandemic, whether in older patients with RS or with

sarcopenia or on diagnostic parameters for sarcopenia.'®*-2731-3

The difference in the presence of moderate to severe functional
limitation between the groups was significant. After adjusted logis-
tic regression, those with moderate to severe functional limitation
were 19.05 times more likely to be at RS. Similar findings were
reported by Rolland et al, with a sample of 3,025 French older adults
(80.5 years).” The authors found a lower functional performance
in older adults at RS compared to the total sample and a signifi-
cant association with reduced functional performance based on
the gait speed and chair stand test results (OR: -0.04; C1 0.05-0.03
and OR: 13.1; CI 11.5-14.7). Longitudinal analyses with a 6-year
follow-up confirmed the ability of SARC-F score = 4 points (RS)
to predict reduced functional performance.*

Our logistic regression analysis, adjusted for sociodemographic
factors, showed a significant association of the presence of comor-
bidity with RS, corroborating previous studies.>* Given the con-
text of the pandemic, the combination of psychobehavioral fac-
tors, such as stress, worse sleep quality, food routine, and mood,
as well as medical treatment and functional rehabilitation discon-
tinuation, increased physical inactivity and SB, which triggered
an accelerated progression of established chronic diseases due to
the greater active systemic pro-inflammatory profile and higher
muscle catabolism drive. Thus, monitoring these factors in older
adults is necessary during and after the pandemic, including socio-
demographic factors and their specifications.***

Pain contributed to the highest RS among the participants in
this study. Corroborating this study, Lustosa et al. investigated RS

in 322 older Brazilian women complaining of non-specific acute



lower back pain, and the results showed an association between
pain intensity and poor mobility and balance.?” The authors pointed
out that RS, if present in older women with lower back pain, can
negatively influence functionality.”” Pain is multifactorial and sub-
jective. Moreover, psychosocial factors are known to interfere with
pain and its pro-inflammatory process, and social isolation pre-
disposes to the development of chronic pain.* Thus, pain in older
people should not be neglected during and after the pandemic, and
directions for non-pharmacological and pharmacological inter-
ventions should be considered.

A positive and significant association was observed between
SB and RS, with a “dose-response” effect for a more extended
period of SB, causing older adults with 10 h or more of SB per
day to be 3.93 (CI 2.48-6.22; compared to < 4 hours) times more
likely to be at RS. With a sample of 1,068 older adults (72.1 years),
Tzeng et al. demonstrated that sitting for 7 hours or more per day
was significantly associated with RS (OR: 1.98; CI 1.09-3.59).*
Smith et al. also investigated the relationship between SB and sar-
copenia in 14,585 older adults from six low- and middle-income
countries.* The authors identified that regardless of the PA level
and presence of comorbidities, 11 hours or more of SB increases
RS by 2.14 times (CI 1.06-4.33; compared to < 4 hours), and each
additional hour per day of SB was related to an increased risk of RS
by 1.06 (CI 1.04-1.10).% Thus, our results confirm that the more
sedentary the lifestyle during the pandemic, the greater the prob-
ability of RS and possibly the worse is the health condition and
muscle function prognosis.

It is known that physical inactivity and PA levels below the
recommendations proposed by the World Health Organization
(WHO) are more frequent in older adults,**"** and sarcopenic indi-
viduals have lower PA levels than non-sarcopenic individuals.?3*+
In the present study, there was a difference in walking (exercise,
utilitarian, and total) between the two groups, reflecting the low
PA level in participants with RS during the pandemic. Saraiva et al.
found a reduction in the practice of regular PA (= 3 times/week)
during the pandemic in 557 older Brazilian (80 + 8 years), ranging
from 42% active (pre-pandemic) to 26% (during the pandemic).*
Tzeng et al. showed that insufficiently active older adults had a
5.14 (CI 3.04-8.70) times higher RS.* Thus, physical inactivity is
amodifiable risk factor for sarcopenia, and physical exercise is the
first-line treatment for this muscle disease.>'>*

Our results showed lower life space mobility during the pan-
demic in the RS group. A similar and significant difference was
found in a study published before the pandemic.” In this study,
the group without RS had lower average age, was more active,
and presented with a lower percentage of comorbidity than the
group with RS. Higher mobility rates are associated with bet-
ter muscle function, functional and cognitive performance, and

social support.*® This finding serves as a warning for this target

population, given the prolonged course of the pandemic and the
deleterious relationship between restriction of outdoor mobility
and skeletal musculature.

Some limitations of this study must be considered.
Snowball sampling was carried out on an online platform, differ-
entiating our sample from the general community. The participants
could have had access to the Internet and a higher level of education
or social support as opposed to the older Brazilian population in
general. Our findings were extrapolated to older adults with char-
acteristics similar to those of our sample. In addition, the study had
a cross-sectional design, making it impossible to identify causality
in the analyzed relationships. However, this cross-sectional analy-
sis aimed to identify and verify RS and its contributing factors in
the Rede Remobilize (Wave 1) cohort and establish a baseline for
future longitudinal studies on the impacts of the pandemic and
RS in older individuals. To our knowledge, this is the first study
to assess RS in a consistent sample of community-dwelling older
adults in Brazil during the pandemic. Finally, this study encour-
ages the use of SARC-F in monitoring older patients because it is
a viable tool in clinical practice for screening for muscle function
decline and RS, as it allows for the adequacy of future health care

actions in favor of healthy aging.'"*

CONCLUSIONS

Moderate to severe functional limitation, comorbidity, pain, lon-
ger period of SB, and reduced life space mobility significantly
contributed to the RS in older Brazilian adults during the pan-
demic. Longitudinal studies monitoring functional trajectories
and adverse health outcomes in older patients with RS during
the pandemic should be encouraged to understand the associ-
ated modifiable factors and preventive actions against this criti-

cal muscle dysfunction.
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ABSTRACT
BACKGROUND: Coronavirus disease 2019 (COVID-19) may be asymptomatic or symptomatic in pregnant
women. Compared to non-pregnant reproductive-aged women, symptomatic individuals appear to have
a higher risk of acquiring severe illness sequelae.
OBJECTIVES: We assessed the clinical and laboratory characteristics and outcomes of pregnant COVID-19
patients unvaccinated for severe acute respiratory syndrome coronavirus 2 according to the trimester
of pregnancy.
DESIGN AND SETTING: This was a retrospective observational study conducted in a tertiary-level hospital
in Turkey.
METHODS: This retrospective study reviewed the clinical and laboratory characteristics and outcomes of
445 pregnant COVID-19 patients hospitalized during the first, second, and third trimesters of pregnancy
and 149 other pregnant women as controls in a tertiary center from April 2020 to December 2021. All par-
ticipants were unvaccinated.
RESULTS: Overall, the study groups were comparable in terms of baseline clinical pregnancy character-
istics. There was no clear difference among the study participants with COVID-19 in the first, second, and
third trimesters of pregnancy. However, a considerably high number of clinical and laboratory findings
revealed differences that were consistent with the inflammatory nature of the disease.
CONCLUSIONS: The study results reveal the importance of careful follow-up of hospitalized cases as a
necessary step by means of regular clinical and laboratory examinations in pregnant COVID-19 patients.
With further studies, after implementing vaccination programs for COVID-19 in pregnant women, these
data may help determine the impact of vaccination on the outcomes of pregnant COVID-19 patients.

INTRODUCTION
Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) is a ribonucleic acid virus
that causes coronavirus disease 2019 (COVID-19)."> Within three months of the first case
of COVID-19 being discovered at the end of 2019, the World Health Organization labeled
the disease a pandemic.® Although most COVID-19 patients present with mild to moder-
ate symptoms,* a small proportion of patients develop severe disease presentations, including
respiratory failure, myocarditis, septic shock, and multiorgan failure.® Acute respiratory dis-
tress syndrome develops in up to one-third of individuals hospitalized with severe pneumo-
nia.® Despite maximal cardiac support and invasive mechanical ventilation, mortality remains
high in this population.”®

Pregnant women comprise a distinct subgroup among those at increased risk of severe
COVID-19 as these women are more sensitive to certain viral infections than the general popu-
lation.” The pathogenesis of SARS-CoV-2 infection in pregnancy is yet unknown.'* Affected preg-
nant women, like other COVID-19 patients, can be asymptomatic; however, they may also have
several complications that worsen the outcome of their pregnancy. This is because during the
course of their pregnancy, important pathophysiological deterioration can occur, including the
development of increased pro-inflammatory states, cytokine production, and oxidative stress,

all of which ultimately lead to cellular death." According to some research data, the severity of
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the illness in pregnant COVID-19 patients, is linked to perinatal
risks and pregnancy outcomes.'>"* Pregnant women with suspected
or confirmed COVID-19 should receive comprehensive obstetric
management as well as mental health and psychosocial support
to avoid complications'; in addition, they should be encouraged
to receive regular perinatal care.'”

For large population-based studies, there is a need to shed
light on the clinical presentations developed under the effects of
the baseline health status of patients to assess how SARS-CoV-2
infection during pregnancy affects pregnancy outcomes how it
results in in-utero vertical transmission. In 2021, the implemen-
tation of COVID-19 vaccination in pregnant women was initiated
in Turkey. Many hospitalized pregnant women among the general
COVID-19 patients could not receive vaccination during the pan-
demic. We believe that a review of the clinical characteristics and
outcomes of pregnant women treated for COVID-19 will be use-
ful in improving the medical care of pregnant COVID-19 patients

in the future, especially in the different trimesters of pregnancy.

OBJECTIVE

This study aimed to assess the clinical and laboratory charac-
teristics and outcomes of pregnant COVID-19 patients unvac-
cinated for SARS-CoV-2 during the first, second, and third tri-

mesters of pregnancy.

METHODS

This retrospective study was designed to compare the clini-
cal and laboratory characteristics and outcomes of hospitalized
pregnant COVID-19 patients, many of whom were referred to
our tertiary care center. In addition, those without COVID-19
were used as controls. This study was conducted at a tertiary cen-
ter, including 445 pregnant COVID-19 patients and 149 preg-
nant women as controls, from April 2020 to December 2021. The
COVID-19 patients were divided into three subgroups accord-
ing to the hospitalization in the first, second, and third trimes-
ters. In addition, the findings from a cohort of pregnant women
with uncomplicated, healthy pregnancies in the third trimes-
ter between 30-41 weeks and who delivered during the same
period were used as control data for comparison. COVID-19
infection was confirmed by positive polymerase chain reac-
tion for SARS-CoV-2 in nasopharyngeal samples, and all study
participants were unvaccinated for COVID-19. This study was
approved by the health authorities and the Ethics Committee
for Human Research of our institution (Haseki Training and
Research Hospital Ethics Committee of Clinical Studies; date:
February 09, 2022; Registry No: 19-2022). During the study
period, pregnant COVID-19 patients were managed following
the national health guidelines, including oxygen administration,

use of antiviral drugs, hydroxychloroquine, steroids, antibiotics,

thromboprophylaxis, and bronchodilators. In addition, respira-
tory support was provided through mechanical ventilation after
admission to the intensive care unit (ICU) when required.
Regarding the participants’ clinical characteristics, we collected
the following data from the electronic patient records of our cen-
ter: maternal age, gravidity, parity, ethnicity (native or Arabic),
smoking status (yes or no), requirement of assisted reproductive
technology for conception (yes or no), pre-pregnancy body mass
index, mode of delivery (vaginal or cesarean), gestational age at
the time of COVID-19 infection, gestational age at delivery, and
maternal comorbidities (diabetes mellitus, hypertension, renal
disease, asthma, and thyroid disease). In addition, in routine lab-
oratory evaluation, hematological, biochemical, and inflammatory
parameters were collected at admission, and maternal, fetal, and
neonatal characteristics were recorded. A prophylactic dose of low
molecular weight heparin was routinely prescribed for COVID-19

in our study population.

Statistical analysis

Data are presented as means, standard deviations, medians with
minimum and maximum values, and counts with percentage val-
ues. IBM SPSS for Windows v25 (IBM SPSS, Armonk, New York,
United States) was used for the descriptive and comparative anal-
yses. After the normality test, data were analyzed using analysis
of variance (ANOVA) or the Kruskal-Wallis ANOVA test with
Tukey’s or Mann-Whitney U tests, respectively. Next, categorical
variables were analyzed using the chi-squared test. P values < 0.05

were considered statistically significant.

RESULTS

This retrospective study included 445 pregnant COVID-19
patients and 149 healthy pregnant women as controls. Table 1
shows the clinical characteristics of pregnant women with and
without COVID-19. Pregnant COVID-19 patients were divided
into three groups according to the time of diagnosis in the first,
second, and third trimesters. The rate of Arab immigrants in the
control group was significantly higher than in the other groups
(P < 0.05). In addition, the gestational age at delivery was signifi-
cantly higher in the control group compared to the second-tri-
mester participants (P < 0.05). There were no significant differ-
ences among the study groups regarding maternal age, gravidity,
parity, pre-pregnancy body mass index, smoking status, use of
assisted reproductive technology, mode of delivery, or maternal
comorbidities (P > 0.05).

Table 2 shows the laboratory parameters of pregnant women
with and without COVID-19. The median lymphocyte, platelet
count, and blood urea nitrogen values were significantly higher in
the controls and in the first-trimester participants compared to the

second- and third-trimester participants (P < 0.05). The median



Table 1. Clinical characteristics of pregnant women with coronavirus disease 2019 (COVID-19) in the first, second, and third trimesters

and of pregnant healthy controls

Pregnant COVID-19 patients

Pregnant healthy controls

First trimester Second trimester  Third trimester Thirdtrimester Significance
(n=45) (n=120) (n=280) (n=149)
Maternal age (years) 29 (21-43) 30(18-42) 29 (17-47) 28 (17-43) NS
Gravidity 3(1-9) 3(1-10) 3(1-9) 3(1-12) NS
Parity 1(0-7) 1(0-7) 1(0-7) 2 (0-6) NS
Ethnicity, n (%) P =0.001
Native 41 (91.1%) 111 (92.5%) 236 (84.3%) 106 (71.1%)
Arabic 4 (8.9%)? 9 (7.5%)? 44 (15.7%)? 43 (28.9%)°
Smoking, n (%) NS
Yes 2 (4.4%) 2 (1.7%) 11 (3.9%) 2(1.3%)
No 43 (95.6%) 110 (98.3%) 269 (96.1%) 148 (98.7%)
ART pregnancy, n (%) NS
Yes 0 (0%) 4 (3.3%) 7 (2.5%) 2 (1.3%)
No 45 (100%) 116 (96.7%) 273 (97.5%) 147 (98.7%)
Pre-pregnancy BMI (kg/m?) 24.3 (20.1-26.2) 23.7 (21.3-27.4) 25.8(22.4-37.3) 28.3(19.9-45.7) NS
Mode of delivery, n (%)
Vaginal 22 (53.7%) 52 (44.4%) 109 (39.1%) 77 (52.7%) NS
Cesarean 19 (46.3%) 65 (55.6%) 170 (60.9%) 69 (47.3%)
Gestational age at diagnosis (weeks) 10 (6-14) 23 (15-28) 36 (29-42)
Gestational age at delivery (weeks) 38 (34-40)2° 38 (23-41)° 38 (30-42)2> 38.5 (30-41)° P =0.001
Maternal comorbidities, n (%) NS
DM 5(11.1%) 5(4.2%) 17 (6.1%) 9 (6%)
HT 0 (0%) 3(2.5%) 8(2.9%) 11 (7.4%)
Renal disease 0 (0%) 1 (0.8%) 2(0.7%) 1(0.7%)
Asthma 2 (4.4%) 7 (5.8%) 10 (3.6%) 6 (4%)
Thyroid disease 2 (4.4%) 12 (10%) 15 (5.4%) 7 (4.7%)

ART = assisted reproductive technology; BMI = body mass index; DM = diabetes mellitus; HT = hypertension; NS = non-significant.

Data are presented as medians with minimum and maximum values or as counts with percentages and were analyzed using the Kruskal-Wallis test followed by
the Mann-Whitney U test for pairwise comparisons or the chi-square test as appropriate. Results of the pairwise comparisons were denoted with a letter (¢ or ®).

There was no significant difference between/among the study groups if they are marked with the same letter (P > 0.05), and there was a significant difference
between/among the study groups if they are marked with different letters (P < 0.05).

platelet counts were significantly lower in the first-, second-, and
third-trimester participants than that in the controls (P < 0.05).
The median values of aspartate aminotransferase were significantly
higher in the first-, second-, and third-trimester participants than
that in the controls (P < 0.05). The mean values of hemoglobin and
hematocrit were significantly higher in the first-trimester partici-
pants than those in the other groups (P < 0.05). The median white
blood cell count was significantly higher in the control group than
those in the other groups (P < 0.05). The median white blood cell
counts were significantly higher in the third-trimester partici-
pants than those of the first- and second-trimester participants
(P <0.05). The median neutrophil count was significantly higher
in the control group than those in the other groups (P < 0.05).
The median neutrophil counts were significantly higher in the
second- and third-trimester participants than that in the first-tri-
mester participants (P < 0.05). The median C-reactive protein
level was significantly lower in the control group than those in

the other groups (P < 0.05). The median C-reactive protein values

were significantly lower in the first-trimester participants than
those of the second- and third-trimester participants (P < 0.05).
The median ferritin values were significantly higher in the first-
and second-trimester participants than that of the third-trimes-
ter participants (P < 0.05). Compared to the values of the other
groups, the median creatinine values were significantly lower in
the second-trimester participants (P < 0.05). The median alanine
aminotransferase value was significantly lower in the control group
than those in the other groups (P < 0.05). The median alanine
aminotransferase values were significantly lower in the third-tri-
mester participants than those of the first- and second-trimester
participants (P < 0.05). The median lactate dehydrogenase values
were significantly higher in the controls and in the third-trimester
participants than those of the first- and second-trimester partic-
ipants (P < 0.05). The median D-dimer levels were significantly
higher in the third-trimester participants than those of the first-
and second-trimester participants (P < 0.05). There were no sig-

nificant differences in the monocyte and fibrinogen levels among



Table 2. Laboratory parameters of pregnant women with coronavirus disease 2019 (COVID-19) in the first, second, and third trimesters
and of pregnant healthy controls

WBC (103 uL)
NEU (103 pL)
LYM (103 puL)
MONO (103 pL)
Hb (g/dL)

Hct (%)

PLT (103 pL)
PCT (%)

CRP (mg/L)
Ferritin (ng/mL)
BUN (mg/dL)

Creatinine (mg/dL)

AST (IU/L)
ALT (IU/L)

Direct bilirubin (mg/dL)
Indirect bilirubin (mg/dL)
Total bilirubin (mg/dL)

LDH (1U/L)
D-dimer (mg/L)

Fibrinogen (mg/dL)
Maternal arterial pH
Bicarbonate (mmol/L)

First trimester
(n=45)
6.1 (2.6-22.3)¢
4.1(1.5-18.8)°
1.6 (0.3-3.1)
0.4 (0.1-0.9)
12.6 (8.8-14.8)°
36.1+3.4°
207 (30-329)°
0.2 (0.04-0.4)°
7.9 (0.3-159)°
50(10.7-778)?
15 (8-37)
0.46 (0.3-0.81)2
24 (11-110)°
20.5 (8-145)°
0.1(0.1-0.3)
0.2+0.16
0.21 (0.1-0.7)
190 (139-455)°
0.54 (0.3-33.9)°
410 (284-680)
74%0.1
24+0.4

Pregnant COVID-19 patients
Second trimester

(n=120)
7.5(2.7-23.1)¢
5.6 (0.9-21.6)°

1.2 (0.4-4.1)°
0.4 (0.1-1.5)
11.1(8.5-13.3)°
329+3.1°
199 (67-412)°
0.2 (0.07-0.38)°
31.7 (0.5-224)¢
50.9 (3.4-480)°
11.9 (5-77)°
0.43 (0.25-2.38)°
25 (8-169)°
16 (5-241)°
0.2 (0.1-2.1)
0.3+0.16
0.49 (0.2-2.1)
204 (100-679)°
1.1 (0.4-11.2)°
437 (111-674)
74%0.1
227128

Pregnant healthy controls

Third trimester Thirdtrimester Significance
(n=280) (n=149)
8.2(3.2-20.8)° 10.7 (5.5-20.2)2 P =0.001
6.3 (1.7-19.6)° 7.9 (3.7-20) P =0.001
1.3(0.2-3.8)° 1.8 (0.4-4.4) P =0.001
0.4 (0.1-1.8) 0.5 (0.1-1.5) NS
11.3 (5.6-15.6)° 11.6 (7-14.8)° P =0.001
33.6+3.8° 34.1+3.9° P =0.001
197 (29-473)° 232 (110-441) P =0.001
0.2 (0.03-0.5)° 0.23 (0.09-0.41)* P =0.001
23.6 (0.7-197)¢ 3.4 (0.6-4.9)° P =0.001
30.8 (3.5-900)° - P =0.002
11.3 (4.2-32)° 14 (9-31)° P =0.001
0.46 (0.25-0.85" 0.48 (0.34-0.72)° P =0.003
22 (8-168)° 18 (12-35) P =0.001
12 (4-222)¢ 11 (4-36)° P =0.001
0.2 (0.1-2.6) - NS
0.3+0.15 - NS
0.47 (0.2-2.7) - NS
236 (111-968) 266 (244-481) P =0.002
1.5 (0.3-36)° - P =0.001
446 (134-773) 559 (349-660) NS
74%0.1 - NS
21.7+41 - NS

WBC = white blood cell count; NEU = neutrophil; LYM = lymphocytes; MONO = monocytes; Hb = hemoglobin; Hct = hematocrit; PLT = platelet;
PCT = platelet crit; CRP = C-reactive protein; BUN = blood urea nitrogen; AST = aspartate aminotransferase; ALT = alanine aminotransferase;

LDH = lactate dehydrogenase; IU = international unit; NS = non-significant.

Parametric data are presented as means with standard deviations and were analyzed using an analysis of variance (ANOVA) test followed by
Tukey's test for pairwise comparisons as appropriate. Non-parametric data are presented as medians with minimum and maximum values and
were analyzed using the Kruskal-Wallis test followed by the Mann-Whitney U test for pairwise comparisons as appropriate. The results of the
pairwise comparisons were denoted with letters (¢, ®, or ). There was no significant difference between/among the study groups if they are

marked with the same letter (P > 0.05), and there was a significant difference between/among the study groups if they are marked with different
letters (P < 0.05).

the study groups (P > 0.05). There were no significant differences
among the first-, second-, and third-trimester participants regard-
ing the values of direct, indirect, and total bilirubin, maternal pH,
and bicarbonate (P > 0.05).

The clinical presentations of pregnant women with and with-
out COVID-19 are presented in Table 3. The rates of intrahepatic
cholestasis of pregnancy and intrauterine growth restriction were
significantly lower in the controls and third-trimester partici-
pants than those in the first- and second-trimester participants
(P < 0.05). The rate of preeclampsia was significantly lower in the
control group than those in the other groups (P < 0.05). The rates
of preterm birth and preterm prelabor rupture of membranes
were significantly lower in the controls and first-trimester partic-
ipants than those in the second- and third-trimester participants
(P <0.05). The rate of placental abruption was significantly higher

in the third-trimester participants than those in the other groups

(P <0.05). The rates of oligohydramnios were significantly higher
in the first- and second-trimester participants than those in the
third-trimester participants (P < 0.05). The median length of hos-
pitalization was significantly higher in the COVID-19 participants
than that in the controls (P < 0.05). The median lengths of hospital-
ization were significantly higher in the second- and third-trimes-
ter participants than those in the first-trimester participants (P <
0.05). The proportion of second-trimester COVID-19 participants
without drug use was significantly higher than those of the first-
and third-trimester participants (P < 0.05). More second-trimester
participants were using antiviral drugs compared to the first- and
third-trimester participants (P < 0.05). The proportions of COVID-
19 participants with no computed tomography imaging data and
who presented with pneumonia findings in their computed tomog-
raphy imaging were significantly higher in those in their second-

and third-trimesters than in those in their first-trimester (P < 0.05).



Table 3. Maternal, fetal, and neonatal characteristics of pregnant women with coronavirus disease 2019 (COVID-19) in the first, second,
and third trimesters and of pregnant healthy controls

Pregnant COVID-19 patients Pregnant healthy controls
First trimester Second trimester  Third trimester Third trimester Significance
(n =45) (n=120) (n=280) (n=149)

Intrahepatic cholestasis of pregnancy, n (%) 2 (4.4%)° 7 (5.8%)° 2 (0.7%)? 1 (0.7%)? P =0.003
Preeclampsia, n (%) 9 (20%)® 19 (15.8%)° 34 (12.1%)° 4 (2.7%)? P =0.001
Preterm birth, n (%) 4(8.9%)* 23 (19.2%)° 45 (16.1%)° 13 (8.7%)? P =0.048
PPROM, n (%) 0 (0 %)? 11 (9.2%)° 16 (5.7%)° 2 (1.3%)° P =0.009
Stillbirth, n (%) 0(0%) 4(3.3%) 4 (1.4%) 4 (2.7%) NS
Placental abruption, n (%) 0 (0%) 4 (3.3%)? 19 (6.8%)° 2 (1.3%)? P=0.02
Oligohydramnios, n (%) 4 (8.9%)? 12 (10%)? 17 (6.1%)P 0 (0%) P =0.002
IUGR, n (%) 5(11.1%)° 16 (13.3%)° 20 (7.1%)? 2 (1.3%)° P =0.002
Length of hospitalization (days) 4(1-13)¢ 6 (1-45)° 5 (1-45)° 2(1-8)° P =0.001
e 200 20 — : .
Disease severity, n (%) - NS

Mild 33(73.3%) 79 (65.8%) 207 (73.9%)

Moderate 12 (26.7%) 30 (25%) 55 (19.6%)

Severe 0 (0%) 10 (8.3%) 15 (5.3%)

Critical 0 (0%) 1 (0.8%) 3(1.2%)
Need for oxygen, n (%) - NS

No 27 (60%) 51 (42.5%) 158 (56.4%)

Non-invasive 18 (40%) 63 (52.5%) 111 (39.6%)

Mechanical ventilation 0 (0%) 6 (5%) 11 (4%)
Treatment, n (%) - P=0.03

No drugs 28 (62.2%)* 49 (40.8%)° 158 (56%)°

Steroids 3(6.7%) 15 (12.5%) 28 (10.1%)

Chloroquine 1(2.2%) 4(3.3%) 20 (7.2%)

Antiviral drugs 10 (22.2%)? 40 (33.3%)° 58 (20.9%)?

Steroids plus antiviral drugs 3(6.7%) 12 (10%) 16 (5.8%)
CT imaging, n (%) - P =0.003

No CT imaging 44 (97.8%)° 103 (85.8%)° 212 (75.7%)°

No diagnosis of pneumonia on CT 0 (0%) 1 (0.8%) 12 (4.2%)

Diagnosis of pneumonia on CT 1(2.2%)? 16 (13.3%)° 56 (20.1%)°
Admission to the ICU, n (%) 0 (0%) 8(6.7%) 18 (6.5%) - NS
e oo 208 50 - i
Length of stay in the ICU (days) None 6 (2-43) 6 (1-30) - NS
Mortality, n (%) 0 (0%) 2(1.7%) 3(1.1%) = NS
Birth weight (g) 2700 (2645-3030) 3110(670-3950) 3121 (1578-4248) 3227 (1438-4410) NS
Apgar score NS

At 1 minute 9 (8-9) 9 (5-9) 9(1-9) 9 (5-9)

At 5 minutes 10 (9-10) 10 (8-10) 10 (3-10) 10 (6-10)
Cord blood pH 7.4(7.32-7.41) 7.32(7.25-7.43) 7.35(7.15-7.56) 7.35(7.1-7.57) NS
Need for NICU admission, n (%) 4 (8.9%)* 20 (16.7%)? 113 (40.4%)° 46 (30.9%)° P =0.001

PPROM = preterm prelabor rupture of membranes; IUGR = intrauterine growth restriction; CT = computed tomography; ICU = intensive care unit; NICU =
neonatal intensive care unit; NS = non-significant.

Data are presented as medians with minimum and maximum values or as counts with percentages and were analyzed using the Kruskal-Wallis test followed by
the Mann-Whitney U test for pairwise comparisons or the chi-square test as appropriate. Results of the pairwise comparisons were denoted with a letter (¢ or ®).
There was no significant difference between/among the study groups if they are marked with the same letter (P > 0.05), and there was a significant difference
between/among the study groups if they are marked with different letters (P < 0.05).



The proportions of the controls and COVID-19 participants in
their third-trimester requiring admission to neonatal ICUs were
significantly higher than those of the COVID-19 participants in
their first- and second-trimesters (P < 0.05). There were no sig-
nificant differences among the study groups in terms of stillbirth
rates, birth weights, Apgar scores at 1 and 5 min, and cord blood pH
values (P > 0.05). There were no significant differences among the
pregnant COVID-19 patients in the first-, second-, and third-tri-
mesters in terms of rates of disease severity, the need for oxygen,
admission to the ICU, mortality, time from onset of symptoms to
hospitalization, admission to the ICU, and length of stay in the
ICU (P > 0.05). Among all pregnant COVID-19 patients, there
was no significant difference in the severity of COVID-19 among

pregnant women with comorbidities (P > 0.05).

DISCUSSION

This study examined the clinical and laboratory findings and out-
comes of pregnant COVID-19 patients hospitalized in the first,
second, and third trimesters. In addition, the clinical and labo-
ratory parameters and maternal, fetal, and neonatal outcomes of
the study groups were compared. The statistical analysis revealed
no clear difference among the pregnant women who developed
COVID-19 in the first, second, and third trimesters. However,
some obstetric complications were seen specifically in some of
the first-, second-, and third-trimester participants that were in
accordance with the nature of obstetric complications, includ-
ing intrahepatic cholestasis of pregnancy, preeclampsia, preterm
birth, preterm prelabor rupture of membranes, placental abrup-
tion, oligohydramnios, and intrauterine growth restriction.

In a recent study evaluating the clinical and laboratory data
of pregnant COVID-19 patients who did not have any comorbid
conditions, some severe clinical symptoms were observed in the
third-trimester patients. Additionally, the need for intensive care,
the rates of cesarean section delivery, and the rates of preterm
delivery were all elevated among pregnant women.'¢ In our study,
participants with comorbidities were also included, and we found
no significant difference among the pregnant COVID-19 patients
in the first, second, and third trimesters in terms of rates of disease
severity, admission to the ICU, and mode of delivery. However, in
our study, the preterm birth rate was significantly higher in the
first-trimester participants than in those diagnosed in the second
and third trimesters.

Many studies have examined the laboratory characteristics of
COVID-19 patients.”"* Sun et al. analyzed the blood examination
results between pregnant COVID-19 patients and non-COVID-19
pregnant women.” They observed that pregnant COVID-19 patients
had significantly fewer lymphocytes, significantly more neutrophils,
and significantly higher C-reactive protein levels than controls.

Chen et al. reported that 51 out of 116 pregnant women diagnosed

with COVID-19 had lymphopenia,? while Liu et al. reported that
12 out of 15 pregnant COVID-19 patients had decreased lympho-
cyte counts and 10 out of 15 had higher C-reactive protein levels.”
It has been suggested that pregnant COVID-19 patients’ blood
parameters be closely monitored, and variations in these inflam-
matory indices have been linked to patient prognoses.”!

Thrombocytopenia occurs in 5-40% of non-pregnant COVID-
19 patients.” The virus may directly infect bone marrow cells, or
the immune system may aggregate and destroy platelets, thereby
increasing platelet consumption via microthrombi production.*
In a study that included 21 COVID-19 patients in the second and
third trimesters of pregnancy and 48 patients without COVID-
19, those with COVID-19 had higher platelet counts and lower
fibrinogen levels than those without COVID-19.% This group also
had lower platelet levels compared to the controls; however, there
was no significant difference among the study groups regarding
fibrinogen levels.

Several investigations have found that COVID-19 patients
had abnormal aminotransferase levels.?*® According to a cohort
analysis of 1,099 COVID-19 cases, 21.3% had elevated alanine
aminotransferase levels, and 22.2% had elevated aspartate ami-
notransferase levels.”” In our COVID-19 participants, elevated
aspartate aminotransferase and alanine aminotransferase levels
were also observed. This outcome could be attributed to the tox-
icity of the medications used during hospitalization as well as the
clinical progression of the disease.

Numerous studies and meta-analyses have previously been
published on the maternal and perinatal effects of the COVID-
19 pandemic.”* Notably, our findings are consistent with previ-
ous research indicating that pregnant women that are positive for
COVID-19 may experience worse maternal and neonatal out-
comes.*** Simon et al. performed a cohort study to ascertain the
effect of maternal COVID-19 on prematurity and obstetric out-
comes.” Their study highlighted that COVID-19 is associated with
obstetric complications such as preeclampsia, diabetes mellitus,
prematurity, and cesarean delivery. Although the results of our
study are in accordance with those of the aforementioned study,
the cesarean section rates did not increase in our population.

Tunc et al. evaluated the clinical and laboratory findings of
pregnant COVID-19 patients in all trimesters of pregnancy. In their
study population, the ICU admission rates of the study groups
were in accordance with the findings of our study.** We believe
that managing hospitalized pregnant COVID-19 patients with a
focus on monitoring clinical and laboratory findings and execut-
ing appropriate interventions could be a determining factor in
reducing ICU admission rates.

Patients with mild-to-moderate SARS-CoV-2 infection, both
symptomatic and asymptomatic, can recover within 7-14 days.

According to the current statistics, the COVID-19 recovery rate



differs across countries. Because all COVID-19 cases comprise both
symptomatic and asymptomatic cases, with 90% of symptomatic
patients having mild to moderate symptoms, it is estimated that
more than 80% of all COVID-19 cases can be handled with min-
imal or no medical intervention. The effectiveness of inpatient or
critical care, as well as the patient’s immune responses and base-
line health status, determines recovery in the remaining cases.

The clinical circumstances of pregnant COVID-19 patients can
rapidly deteriorate and result in respiratory failure. Therefore, metic-
ulous follow-up of hospitalized cases is required, including moni-
toring of clinical and laboratory examination findings and perform-
ing therapeutic approaches. Changes in the cardiovascular system
during pregnancy, such as increased heart rate, oxygen consump-
tion, and decreased lung capacity, increase the risk of developing
and progressing to severe acute respiratory distress syndrome.
According to some studies, individuals may also exhibit signs and
symptoms associated with effects on other organs.

Currently, no routine biomarkers for SARS-CoV-2 have been
validated; however, several candidates are possible. The measure-
ment of various general biomarkers in individuals with COVID-19
may aid in determining the severity of the disease and the efficacy
of any treatments provided, particularly in patients with previous
disorders linked to chronic conditions. Procalcitonin and C-reactive
protein levels have been found to increase in various illness states,
though not in all patients. Even if routine coagulation tests have low
specificity for many infectious coagulation-related disturbances,
they are not useless in the setting of COVID-19, especially when
performing risk stratification in patients.

Taken together, the results of the relevant studies are in accor-
dance with the findings of the current study. There are some contra-
dictory results to those of previous studies, indicating the meaning-
ful influence of pregnancy trimesters on the clinical presentations
and outcomes of pregnant COVID-19 patients. The absence of a
clear-cut difference among our study groups at the different tri-
mesters of pregnancy may be due to the sample of our study, as it
mainly consisted of COVID-19 participants who did not receive
antenatal care from our center previously. In addition, the inter-
pretation of our data requires caution, as there may be other unde-
fined mechanisms linking COVID-19 to obstetrical outcomes in
those with normal and pathologic conditions. There may be con-
founding factors associated with the range of gestational age in our
study population, including confounding clinical factors such as
maternal body mass index status, fetal sex, ethnicity, and the pres-
ence of undefined maternal infective and/or inflammatory states,
as well as other systemic disorders. The inclusion of only healthy
third-trimester pregnant women as controls may be considered
a limiting factor from which to draw conclusions regarding the
laboratory parameters of the current study. As a national strategy

and part of the organization of the public health infrastructure,

the assignment of COVID-19 patients to tertiary care hospitals,
specifically the hospitalization of COVID-19 patients and compi-
lation of experience in order to fight the challenges of severe com-
plications, had a significant impact on reducing the morbidity and

mortality and reducing the long-term sequelae of the condition.

CONCLUSION

In conclusion, no clinical and laboratory parameters clearly
demonstrated worse outcomes in this review of hospitalized and
unvaccinated pregnant COVID-19 patients. Overall, the clinical
and laboratory data from the current examination, in accordance
with the piling results of clinical COVID-19 studies, support
the importance of careful follow-up and management of hos-
pitalized pregnant COVID-19 patients by experienced health-
care workers, including regular clinical and laboratory exam-
inations. This review also supports the value of a management
strategy conducted in accordance with the versatile involvement
of several organ systems in order to discharge pregnant COVID-
19 patients with acceptable outcomes similar to non-pregnant
COVID-19 patients. With further studies following the imple-
mentation of vaccination programs for COVID-19 in pregnant
women, these data may help determine the impact of vaccination

on the outcomes of pregnant COVID-19 patients.
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ABSTRACT
CONTEXT: The relationship with body image, which is the way the body presents itself to each subject,
can be aggravated in children and adolescents diagnosed with an human immunodeficiency virus (HIV)
infection, since these patients use antiretroviral therapy and may suffer from the adverse effects of the
treatment due to continuous use of medication.
OBJECTIVE: To estimate the prevalence of body image dissatisfaction, to describe the assessment meth-
ods, and to identify associated factors in children and adolescents diagnosed with HIV.
DESIGN AND SETTING: This is a systematic review. Department of Physical Education, Florianépolis - Brazil
METHODS: We followed the procedures of the Preferred Reporting Items for Systematic Reviews (PRISMA) and
the Cochrane recommendations in the selection of articles through a search performed in eight databases.
RESULTS: Prevalence of body image dissatisfaction due to thinness was between 36.7-52.0% in males
and 28.1-36.4% in females, and body image dissatisfaction due to overweight was between 8.0-31.2%
in males and 21.9-50.0% in females. Factors associated with body image dissatisfaction were as follows:
female sex, older age, low levels of physical activity, low self-esteem, higher body fat, higher body weight,
greater arm muscle area, triceps skinfold thickness, and higher body mass index.
CONCLUSION: Children and adolescents of both sexes diagnosed with HIV infection are dissatisfied by
thinness and overweight of their body image.
REGISTRATION: https://www.crd.york.ac.uk/prospero/ (CRD42021257676).

INTRODUCTION

The bodily manifestations related to the human immunodeficiency virus (HIV) and its treat-
ment with antiretroviral therapy (ART) negatively affect not only the physical but also the psy-
chological health of children and adolescents diagnosed with HIV infection; including body
image issues."* Morphological changes related to lipodystrophy include loss of fat normally
located in the face, buttocks, and extremities (lipoatrophy), contributing to perceived thinness,
or gains of fat in the breasts, abdomen, and neck (lipohypertrophy), contributing to perceived
overweight.">>¢ Children and adolescents with HIV infection are at risk of dissatisfaction with
their body image (i.e., the way the body is presented to each child).* Furthermore, in children
and adolescents without an HIV diagnosis, body image can be influenced by numerous physi-
cal, psychological, environmental, and cultural factors as determined subjectively by each child,
and these may include the child’s sex, age, media, beliefs, race, and general values, all of which
also apply to children and adolescents diagnosed with HIV infection.*

Body image is a unique, dynamic, and multifaceted construction. Self-report body image
assessment tools can take many forms, including questionnaires and scales with silhouettes, pho-
tos, or videos that represent stimuli with which respondents can compare and evaluate them-
selves.” The choice of an assessment instrument by an investigator should take into account the age
group that will be assessed, the nature of the assessment method, and the psychometric properties
of the instrument (eg, reliability and validity for the population and uses for the investigator).’

As noted above, assessing the body image of children and adolescents diagnosed with HIV
infection is made important by the types of symptoms and medication (i.e., continuous ART) side

effects that may redefine body contours and self-perceptions of these patients.>* Conducting a
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systematic review can capture, recognize, and synthesize scientific
evidence to support proposals for qualified health practices and
implement evidence-based practice.® In addition, the systematic
review has a rigorous methodology proposed to identify studies
on a topic in question, applying explicit and systematized search
methods that assess the quality and validity of these studies.® In
this sense, with the absence of a cure for chronic diseases such
as HIV infection, the study of body image in children and ado-
lescents diagnosed with it can help to understand the subgroups
most likely to be dissatisfied with their body image." Body image
assessment tools can be critically important for directing the dis-
tribution of resources and implementing a variety of health pro-
grams to address physical, psychological, and social aspects of

care for these patients.!

OBJECTIVE

Our aims were to systematically review the existing scientific lit-
erature in this area to estimate the prevalence of dissatisfaction
with body image, to describe the assessment methods, and to
identify associated factors in children and adolescents diagnosed
with HIV infection.

METHODS

The report of this review is in accordance with the Preferred
Reporting Items for Systematic Reviews (PRISMA)"? and fol-
lows the recommendations of the Cochrane Collaboration
Handbook™ to answer the following question: what does the
literature include about the prevalence, associated factors, and
methods for assessing body image in children and adolescents
diagnosed with HIV infection? The protocol for this study was
registered in the PROSPERO database (registration number:
CRD42021257676).

Search strategy, descriptors and keywords

The search was performed in the following databases: 1) PubMed
via National Library of Medicine (MEDLINE); 2) Web of
Science; 3) Scopus; 4) SPORTDiscus via EBSCOhost; 5) LILACS
via Virtual Health Library; 6) Scientific Electronic Library
Online (SciELO); 7) PsycINFO via the American Psychological
Association (APA); and 8) Cumulative Index to Nursing and
Allied Health Literature (CINAHL), via EBSCOhost.

The search for articles in databases was performed using the
advanced search tool, based on the construction of blocks of descrip-
tors and keywords related to the theme. The selection of descrip-
tors was performed by consulting the Medical Subject Headings
(MeSH) and Descriptors in Health Sciences (DeCS)" platforms
related to the PECO acromion (patient/population, exposure, com-
parison, and outcome). Keywords were also selected through con-

sensus in published sources (original articles). Depending on the

database, keywords and descriptors were entered in Portuguese,
English, and/or Spanish.

The first block (outcome) was composed of terms referring to
body image, the second block was composed of the population of
interest (children and adolescents), and the third block was com-
posed of the term related to HIV (Appendix 1).

The “OR” Boolean operator was used to add at least one key-
word or descriptor of each block in the advanced search and the
“AND?” operator to relate the blocks of keywords/descriptors to each

«»

other. In addition, quotation marks (“”) were used in compound
words and to search for exact terms or expressions. Parentheses
were used to combine search terms by outcome, exposure, and
population categories. Asterisk (*) was used to search for all words
derived from the same prefix.

The search was carried out in June 2021, considering all arti-
cles published up to this date. Additionally, the reference lists of
eligible studies and those related to the topic of this review were

manually searched to find possible relevant studies.

Eligibility criteria

Inclusion criteria were as follows: (a) population composed
of children and/or adolescents (aged 0-19 years or with aver-
age age of up to 19 years) with diagnosis of HIV infection; (b)
cross-sectional, longitudinal case-control studies, cohort studies,
interventions, or randomized clinical trials that allowed extract-
ing information about the body image of children and adoles-
cents diagnosed with HIV infection. The study had the following
exclusion criteria: theses, dissertations, monographs, abstracts,
book chapters, point of view and review articles, validation and/
or reproducibility articles, articles to determine cutoft points, and
articles that did not present data classifying individuals accord-
ing to body image. However, these publications were screened
(available text and references) to find complete articles of inter-

est to this review.

Selection of studies
Two independent reviewers (SZ and AFS) examined each data-
base to obtain potential articles; duplicate articles were excluded
and then other articles were excluded after the reading of titles
and abstracts. Subsequently, the texts of selected articles were
read in full for the selection of studies. A literature search was
carried out in the references of the selected studies to select possi-
ble articles eligible for this review, not identified in the systematic
search in databases. Disagreements between the two reviewers
were resolved by a consensus meeting. A third reviewer (DASS)
was consulted for unresolved disagreements.

The Zotero bibliographic manager version 5.0 (Roy Rosenzweig
Center for History and New Media, Fairfax, Virginia, United States)

was used to create specific libraries, which enabled the identification
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and exclusion of duplicate articles, and division and organization

of the results of each database.

Data extraction

Data were extracted by two independent reviewers (SZ and AFS)
and consistency between them was checked by a third reviewer
(DASS). The following information was extracted: names of
authors, year of publication, methodological quality score, study
site, age group investigated, population and sample, study design,
stratification, test used to assess body image (example: scale of
silhouettes, questionnaires, weight perception, etc.), prevalence,

and associated factors.

Risk of Bias

The risk of bias/methodological quality of selected articles was
assessed by two independent researchers (SZ and AFS). For cases
of disagreement between the two, the third researcher (DASS)
with experience in systematic review was consulted through a
consensus meeting. To assess the risk of bias, a tool proposed by
the National Heart, Lung and Blood Institute (NTH)" was used,
according to the type of study. For cross-sectional and longitudinal
studies, the Quality Assessment Tool for Observational Cohort and
Cross-Sectional Studies was used. The Quality Assessment Tool for

Observational Cohort and Cross-Sectional Studies (https://www.
nhlbi.nih.gov/health-topics/study-quality-assessment-tools)'*  is
the recommended tool to assist in the assessment of internal valid-
ity (potential selection risk, information, measurement, or con-
founding factors) of cross-sectional and cohort studies.

Each question was scored with “0” or “1”, “0” being applied to
questions answered with “no” and “1” for those answered with “yes”
or “not applicable”. The “not applicable” option was used when it was
not possible to evaluate one of the instrument’s criteria due to the
type of study (such as those with a cross-sectional design). The total
score was obtained by summing the score of each question (https://

www.nhlbi.nih.gov/health-topics/study-quality-assessment-tools).'*

RESULTS
In total, 2,083 articles were found; however, 166 were duplicates,
resulting in 1,917 articles. After reading titles and abstracts,
1,884 studies were excluded because they did not meet the eli-
gibility criteria, then 33 articles were read in full. Of these,
four were included because they met the eligibility criteria.>>'¢
Subsequently, the references of included articles were read, but
no new articles were included in this review (Figure 1).

Of the four included studies, three were carried out in Brazil®>®

and one in the United States of America.'* The population evaluated
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= Studies included in review
=]
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Figure 1. Flowchart of search, selection, and exclusion of articles.
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comprised a total of 455 individuals of both sexes. Of studies that
used samples stratified by sex, there were a total of 89 females and
71 males,** one study did not present stratification by sex.'® All
studies had cross-sectional design®>'¢ (Table 1).

Of the four included articles, three aimed to present the prev-
alence of body image dissatisfaction.>* In addition, the study by
Alves Junior et al.* also tested the association between body image
and total fat mass, body composition (skinfolds), bone age, moder-
ate to vigorous physical activity, viral load, and antiretroviral ther-
apy.® The study by Augustemak de Lima et al.* tested the associa-
tion between body image and body composition (body mass index

[BMI], skinfolds, and circumferences), age, sex, and economic level.*

One study aimed at correlating body image (satisfied and dissat-
isfied) with self-esteem, physical activity, fat, and age'® (Table 2).

Regarding the instruments used to assess body image and the
form of classification, two studies used the silhouette scale pre-
viously validated with adolescents from Floriandpolis, Brazil,"” in
which children and adolescents were classified as “satisfied with
their body image”, “want to reduce body weight’, or “want to increase
body weight”** One study used the Dusek’s Secord-Jourard Body
Cathexis Scale (1983), in which body image was classified using
scores that resulted in three categories: “I do not like my body”,
“neutral’, and “positive feelings”.!*!® One study used the silhou-

ette scale validated by Kakeshita et al.,” classifying children and

Table 1. Description of studies on body image in children and adolescents diagnosed with human immunodeficiency virus (HIV) infection

Author(s), place and year

“AIDS among children--United
States, 1996.'¢ Division of HIV/AIDS
Prevention, CDC’", New York, Florida,
New Jersey, California, Puerto Rico
and Texas, United States (1997)

Alves Junior et al.,? Florianépolis
(SQ), Brasil (2021)

Augustemak de Lima et al.*
Florianépolis (SC), Brasil (2018)

da Silva et al.,’> Santa Maria (RS),
Brasil (2011)

Outline

Cross-sectional
study”

Cross-sectional
study

Cross-sectional
study

Cross-sectional
study

Population/Sample

295 adolescents

65 chidren and
adolescents
3:30
Q:35

111 adolescents
57 living with HIV
3:25
Q:32
54 comparisons
3:26
Q:28

38 children and
adolescents
3:16
Q:22

Age group Viral Load/ART/Stage of the disease
Viral Load: NR
13 to 15 years ART:NR

Stage of the disease: NR

Viral Load:
Average J:2.2(1.0)
Average ?:2.1(0.9)
ART:

With Protease Inhibitor:
d:n=19 (48.7%); 2:n =20 (51.3%)
Without Protease Inhibitor:
J:n =06 (40.0%); 2:n = 09 (60.0%)
Do not use:

J:n =05 (45.5%); :n = 06 (54.5%)
Disease stage: NR
Viral charge:

The absolute and relative count of CD4 + T
lymphocytes was 791.3 cells.mm -3 e
30.4%, respectively (SD = 280.7 cells.mm -3 and
7.5%, respectively).

An adolescent living with HIV had an undetectable
viral load (< 40
copies.mL —1)

ART:

Inhibitor nucleoside analogue reverse
transcriptase (NRTI): n = 49 (86.0%)
Non-nucleoside reverse transcriptase inhibitor
(NNRTI): n =30 (52.6%)

Protease Inhibitor (PI): n = 39 (68.4%)
Disease stage:

Stage 1 =159.6% [34/57]

Stage 2 = 35.1% [20/57])

Stage 3 = 5.3% [3/57]

Viral charge: NR
ART:

Average duration 77 £ 41 months (range, 5.4-155.7
months; median, 76 months)

Disease stage: NR

8to 15 years

10 to 15 years

6 to 18 years

ART = antiretroviral therapy; SC = Santa Catarina; RS = Rio Grande do Sul; HIV = human immunodeficiency virus; CDC = Centers for Disease Control and
Prevention; &: male sex; Q: female sex; NR = not reported; ‘Information on authorship of this studly.
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Table 2. Objectives, assessment instruments and forms of classification of body image, statistical analyzes, and results found in studies
on body image in children and adolescents diagnosed with human immunodeficiency virus (HIV) infection

Author/Year

“AIDS among
children--United
States, 1996.'
Division of HIV/
AIDS Prevention,
CDC’ New York,
Florida, New
Jersey, California,
Puerto Rico and
Texas - United
States (1997)

Alves Junior
etal.’2021

Augustemak de
Limaetal,*2018

daSilvaetal.®
2011

Study objectives

Summarizing the
Epidemiology of AIDS in
Children in the United
States
reported from 1982 to
1996.

Check for differences
in body fat values
assessed by different
methods according to the
perception of body image
of HIV-infected children
and adolescents.

Verify possible associations
of anthropometric
indicators, infection/
treatment, sexual maturity,
and sociodemographic
characteristics with body
image in adolescents living
with HIV.

Check the prevalence of
image satisfaction
body of children and
adolescents with HIV/AIDS,
using HAART.

Body image assessment
instrument/Body image
classification form

Dusek’s short form of
the Secord-Jourard Body
Cathexis Scale (1983)
Classification Body image:
Answers one-two were
classified as “l don't like my
body,” three were classified
as “neutral,”and four and
five as “positive feelings”

Silhouette Scale previously

validated with adolescents

from Florianépolis (Adami
etal,'" 2012).

Body image classification:
Satisfied (zero score); Want
to reduce body weight
(negative values); Want
to increase body weight
(positive values).

Silhouette Scale previously

validated with adolescents

from Florianépolis (Adami
etal.,' 2012)

Body Image Classification:
Satisfied; Want to reduce
body weight; Want to
increase body weight.

Silhouette scale validated
by Kakeshita et al.’ (2009)
Body Image Classification:
Satisfied with body image;
Dissatisfied with thinness;
Dissatisfied with being
overweight.

Statistical
analysis

Descriptive
statistics
Pearson

correlation
Multiple

regression

Covariance
analysis

Chi-square test
and Fisher’s exact
test
Student’s t test
Mann-Whitney
UTest
Multiple linear
regression

Chi-square test
Student’s t test

Results of prevalence of body image
dissatisfaction

NR

Male
(P =0.861 cohen-D = 0.579):
Satisfied (n = 12/40.0%)
Want to reduce body weight
(n=07/23.3%)

Want to increase body weight
(n=11/36.7%)
Female
(P =0.861 cohen-D = 0.579):
Satisfied (n = 14/40.0%)
Want to reduce body weight
(n =10/28.6%)

Want to increase body weight
(n=11/31.4%)

Male (P =0.009):
Satisfied (40.0%)

Want to reduce body weight (8.0%)
Want to increase body weight (52.0%)
Female (P = 0.285):

Satisfied (50.0%)

Want to reduce body weight (21.9%)
Want to increase body weight (28.1%)
Total:

Satisfied with their body image
(n =6/15.8%)

Dissatisfied with thinness (n = 16/42.1%)
Dissatisfied with being overweight (n =
16/42.1%)

Male:

Satisfied with their body image
(n=03/18.8%)

Dissatisfied with thinness (n = 08/50.0%)
Dissatisfied with being overweight
(n=05/31.2%)

Female:

Satisfied with their body image (n =
03/13.6%)

Dissatisfied with thinness (n = 08/36.4%)
Dissatisfied with being overweight (n =
11/50.0%)

Children (age: NR):

Satisfied with their body image
(n=02/11.1%)

Dissatisfied with thinness (n = 07/38.9%)
Dissatisfied with overweight
(n =9/50.0%)
Adolescents (age: NR):
Satisfied with their body image
(n =04/20.0%)

Dissatisfied with thinness (n = 09/45.0%)
Dissatisfied with overweight
(n=07/35.0%)

Results found
Correlations and/
or factors associated
with body image
dissatisfaction

Dissatisfaction with body
image was correlated
with low self-esteem, low
level of physical activity,
and higher body fat when
compared to the group
satisfied with body image.

Male
There were no significant
differences in body fat and
body image indicators.

Female
Dissatisfaction with body
image was associated with
higher rates of
trunk fat, total fat mass, and
leg fat mass in relation to
those satisfied with body
image.

Body image dissatisfaction

was associated with female

sex, older age, higher body
weight, higher BMI, and
greater arm muscle area

in both sexes in relation to
those satisfied with their

body image.

Dissatisfaction with body
image was associated with
higher BMI and triceps
skinfold
in both sexes in relation to
those satisfied with body
image.

AIDS = acquired immunodeficiency syndrome; HAART = highly active antiretroviral therapy; BMI = body mass index; NR = not reported.



adolescents as “satisfied with their body image”, “dissatisfied due
to overweight”, or “dissatisfied due to thinness™ (Table 2).

Regarding the results of articles found through this systematic
review, it was found in three studies that children and adolescents
of both sexes diagnosed with HIV infection were dissatisfied with
their body image.** The prevalence of body image dissatisfaction
due to thinness ranged from 36.7%? to 52.0%* for males and from
28.1%* to 36.4%" for females. The prevalence of body image dissat-
isfaction due to overweight ranged from 8.0%* to 31.2%? for males
and from 21.9%* to 50.0%" for females (Table 2).

The factors associated with body image dissatisfaction found
in this review were: low levels of physical activity, higher body fat
and low self-esteem,'® greater body weight, greater arm muscle
area, greater triceps skinfold thickness °, greater BMIL,* and being
older and female,* when compared to groups satisfied with their
body image. Furthermore, body image dissatisfaction in females
was associated with higher trunk fat, total fat mass, and leg fat
mass in relation to those satisfied with their body image® (Table 2).

We found that of the four cross-sectional studies included in
this review, one did not present clear information about the indi-
viduals that composed the population and sample, participation
rate of eligible individuals, inclusion/exclusion criteria, justification
for the sample size, and sampling power description or estimates
of variance and effect, as well as a lack of previous measurement
of the exposure variable and no detailed description of them.'
Another study did not provide justification for the sample size,
sample power description, or estimates of variance and effect, as
well as a lack of previous measurement of the exposure variable.®
The other studies (n = 2) did not evaluate the exposure variable

before measuring the result or provide enough time to verify the

DISCUSSION

According to the full reading of the articles included in this sys-
tematic review,*>'¢ children and adolescents diagnosed with HIV
infection reported body image dissatisfaction due to both excess
weight and thinness. The highest prevalence identified in both
sexes was in relation to dissatisfaction due to thinness. In addi-
tion, factors associated with body image dissatisfaction were low
levels of physical activity, higher body fat, and low self-esteem,'
greater body weight, greater arm muscle area, greater triceps
skinfold,” greater BML** in addition to being older and female.*
Furthermore, body image dissatisfaction in females was associ-
ated with higher trunk fat, total fat mass, and leg fat mass.’

The fact that children and adolescents diagnosed with HIV infec-
tion of both sexes were dissatisfied due to thinness (they would like
to increase their body weight) can be explained, in part, by the weight
loss found in children and adolescents diagnosed with the infection.
HIV infection has a direct effect on the inhibition of human growth
hormone (hGH) synthesis.** Dissatisfaction due to thinness is recur-
rent mainly in male adolescents, due to the desire to have a stron-
ger and more robust body.**! However, in a study of this review, this
type of dissatisfaction was more frequently reported by females.*

In addition, children and adolescents in this systematic review
also showed dissatisfaction due to excess weight (would like to
reduce body weight), but these prevalences were not higher than
those reported in relation to dissatisfaction due to thinness. This
can be explained by the negative effects of the mass media on
body image perception, as body image dissatisfaction is strongly
related to standards imposed by society and culture.** Thus, the
increase in globalization and exposure to the ideal body (thin for

females and muscular for males) through the media creates an even

effect of associations®* (Table 3). greater internal conflict in children and adolescentes.” The articles

Table 3. Assessment of methodological quality in cross-sectional studies on body image in children and adolescents diagnosed with
human immunodeficiency virus (HIV) infection

S

Author(s), year Q1 Q2 Q@ Q4 Q5 Q Q7 Q8 Q9 Q10 Q11 Q12 QI3 Qi4 T::::
“AIDS among children-United States, 1996.'°

Y N NR N N N N Y Y NA Y NA NA Y 08
Division of HIV/AIDS Prevention, CDC" 1997
Alves junior et al.,* 2021 Y Y Y Y Y N N Y Y NA Y NA NA Y 12
Augustemak de Lima et al.,* 2018. Y Y Y Y Y N N Y Y NA Y NA NA Y 12
da Silva et al.’> 2011 Y Y NR Y N N N Y N NA Y NA NA NA 09

Y =yes; N =no; NA = not applicable; NR = not reported. 1- Was the research question or objective in this article clearly stated? 2- Was the study population
clearly specified and defined? 3- Was the participation rate of eligible people at least 50%? 4- Were all subjects selected or recruited from the same or similar
populations (including the same time period)? Were the inclusion and exclusion criteria for participating in the study pre-specified and applied uniformly to all
participants? 5- Was a justification for the sample size, description of power, or estimates of variation and effect provided? 6- For the analyzes in this document,
were the exposures of interest measured before the result(s) were measured? 7- Was the time frame long enough to reasonably expect to see an association
between exposure and outcome, if any? 8- For exposures that may vary in amount or level, did the study examine different exposure levels in relation to
outcome (eg. exposure categories or exposure measured as a continuous variable)? 9- Were exposure measures (independent variables) clearly defined, valid,
reliable, and consistently implemented in all study participants? 10- Have the exposure(s) been evaluated more than once over time? 11- Were the outcome
measures (dependent variables) clearly defined, valid, reliable, and consistently implemented in all study participants? 12- Were the outcome assessors blinded
to the exposure status of the participants? 13- Was the loss to follow-up after the start of the study 20% or less? 14- The main potential confounding variables
were measured and statistically adjusted for their impact on the relationship between exposure(s) and outcome(s).



included showed that body image dissatisfaction in children and
adolescents diagnosed with HIV infection can be explained by the
visible manifestations of HIV and the adverse effects of the treat-
ment, such as weight loss and reduced muscle mass.>**¢
Although studies included in the present review reported body
image dissatisfaction in both sexes, this dissatisfaction differs from
children and adolescents without an HIV infection diagnosis.?>***
While in the present systematic review, the highest prevalence of
body image dissatisfaction reported was due to thinness, the liter-
ature shows that in female children and adolescents without HIV
infection diagnosis, body image dissatisfaction is more recurrent
due to overweight.”»*** Females in general want to reduce their
body silhouette****** and not increase it, as verified in this system-
atic review for females with HIV infection diagnosis. This differ-
ence in relation to results can be explained by the stigma related
to HIV infection and the continuous use of medication.?” These
studies,??**? used the silhouette scales validated by Adami et al.””
and the silhouette scale proposed by Kakeshita et al.”? to assess body
image, as well as studies included in the present systematic review.
Regarding associated factors, disorders related to body image
are associated with low self-esteem and changes in body composi-
tion, which can be explained because children and adolescents with
high body mass have difficulties in relation to self-acceptance, con-
sequently reporting low self-esteem.*>!¢ In addition, changes that
occur during the transition period between childhood and adoles-
cence, such as increase in body fat in the premenarche period, can
generate body image dissatisfaction in females;*>** anthropometric
and body composition changes are observed by the marked devel-
opment of lean body mass and muscle mass, which are factors that
can generate body image dissatisfaction in males.?>?°
In relation to associated factors, the loss of a child’s role and
identity in both sexes can generate body image dissatisfaction.?*
In an analysis of body image dissatisfaction in several European
countries with children and adolescents without a diagnosis of
HIV infection, it was reported that high BMI values were associ-
ated with body image dissatisfaction.” On the other hand, studies
with children and adolescents without diagnosis of HIV infection
and with adequate BMI reported body image dissatisfaction.?®*
Of the studies included in the present systematic review, only
one verified the presence of lipodystrophy and its association with
body image;> however, it did not identify significant association for
the sample. This can be explained by the assumption that infected
individuals follow the same pattern of body image dissatisfaction
as healthy individuals in the age group evaluated.® In addition,
although changes in body fat are noticeable to the evaluating phy-
sician, in children and adolescents, such changes are not as evident
as in adults; this may not be perceived as a generator of body image
dissatisfaction in children and adolescents with an HIV diagnosis.

However, it is noteworthy that this study, considered a pioneer in

Brazil in the assessment of body image in children and adoles-
cents diagnosed with HIV infection using antiretroviral therapy,
has limitations, such as lack of a control group, sample size, and
time of data collection, which can impact the results.’ In the long
term, adult individuals diagnosed with HIV infection have high
levels of body image dissatisfaction, resulting in worse quality of
affective and social relationships with friends and family.

The different protocols found in this review can be explained by
the gradual increase in scientific production related to body image
and the need for adequate instruments to assess certain age groups
(children, adolescents, adults, and older adults).* All studies included
in this systematic review used assessment methods validated for use
in children and adolescents in general. This systematic review showed
that there are no specific validated instruments to assess body image
of children and adolescents diagnosed with HIV infection, which
opens an opportunity for further studies. Furthermore, the use of
silhouette scales'”*” and others such as the Dusek’s Secord-Jourard
Body Cathexis Scale'® to measure body image is recurrent among
researchers who investigate body image and body dissatisfaction in
children and adolescentes.”” Assessments using full-body silhouette
scales'”" and body regions and functions scales® are related to the
attitudinal component, that is, they aim to measure the individuals’
ability to perceive their own body dimension.*> The methods used
to assess body image consider that the body image perception is
not a mere challenge to see well, but to capture and interpret what
is seen according to the body identity of each individual.'” However,
the different instruments used to assess body image make further
comparisons between studies difficult.*

It is important to mention the fact that of studies included in the
present review, one carried out in the United States’” and the others
in southern Brazil** The cultural differences of each country can
influence the results obtained in each study.* It is inevitable that
each individual internalizes a set of beliefs, attitudes, values, and
behaviors, which are transmitted from generation to generation
and common to all individuals in a given culture.**

Regarding the results of the assessment of the risk of bias/meth-
odological quality of studies, it was possible to identify that two stud-
ies reached a score of 12,>* one study 9° and one 8.'° All had scores
considered to be of moderate risk of bias/reasonable methodolog-
ical quality.”? This means that studies are susceptible to some bias
errors, but such errors are considered insufficient to invalidate the
results.”® As a characteristic of studies with reasonable methodolog-
ical quality, variation was identified in relation to strengths and lim-
itations." The assessment of the risk of bias/methodological quality
of studies is a tool that helps reviewers to focus on concepts that are
fundamental to the internal validity of each study.”

Among the limitations of this review, the cross-sectional design
of all included studies should be highlighted, which does not allow

temporal or causal relationships. Furthermore, due to the small
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number of studies, it was not possible to carry out more in-depth
analyses regarding the differences between sexes and age groups,
and the different instruments used to assess body image make the
comparison of results difficult. Another limitation identified by
the review was the fact that there is a nearly four decades of differ-
ence between the United States study, which reported cumulative
data from 1982 to 1996,' and the other three studies included in
the present review.>* This time difference between studies makes
it difficult to generalize the findings because, over four decades,
cultural characteristics and the body perception and relationship
may change as a result of the dynamics of society. Furthermore,
HIV treatment has made significant advances that have improved
patients’ quality of life over these four decades.

As positive aspects of this study, the pioneering of conducting a
systematic review of body image in children and adolescents diag-
nosed with HIV infection stands out, adopting a search strategy in
eight different databases. Lastly, it is suggested for future studies
that the presence of children and adolescents with acquired immu-
nodeficiency syndrome (AIDS) and not only those diagnosed with
HIV infection be identified in samples to better understand the

influence of AIDS on body image and associated factors.

CONCLUSIONS

In conclusion, the findings of this systematic review show that
children and adolescents of both sexes diagnosed with HIV infec-
tion are dissatisfied with their body image. Regarding factors
associated with body image, low levels of physical activity, greater
body fat, low self-esteem, greater body weight, greater arm mus-
cle area, greater triceps skinfold, and greater BMI were identi-
fied in both sexes and are associated with body image dissatisfac-
tion. There is no consensus on how body image is assessed, given
the variety of instruments identified in this review, which dem-
onstrates the need for monitoring and developing interventions

aimed at reducing body image dissatisfaction.
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Articles
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Title/abstract: 42,425
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Title/abstract: 15,491
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Title/abstract: 380
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Articles
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Articles
All fields: 183,568
Title/abstract/keywords:
11,456

All fields: 831
Title/abstract/keywords: 1
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Appendix 1. Continuation.
4 - SPORTDiscus via EBSCOhost search performed on October 6, 2021.
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“body image” OR “self perception” OR “self image” OR “body satisfaction” OR “body
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personnel, students, symptoms, child psychology, childhood obesity, cognitive therapy, college student attitudes, goal
(psychology), health self-care, regulation of body weight, teachers
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medical personnel, body weight, pathological psychology, lifestyles, undergraduates, aids patients, intention, physical
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students, medical screening, recreation, food habits, psychology of women, sports sciences, stress management, student
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weight, teachers

Articles

Full text: 38,567
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http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22hiv%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22self-esteem%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22patients%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22eating disorders%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22eating disorders%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22education%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22personality%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22aids%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22diseases%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22distress %28psychology%29%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22universities %26 colleges%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22health status indicators%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
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http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22decision making%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22adolescent psychology%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
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http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22perception%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22health attitudes%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22cognition%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22leisure%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22sexually transmitted diseases%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
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http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22mental illness%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22social psychology%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22teenagers%27 health%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
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http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22youth%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22motor ability%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
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http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22treatment effectiveness%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22children%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22college athletes%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22diet%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22physiology%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22resilience %28personality trait%29%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
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http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22human sexuality%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
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http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22children%27s health%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22diagnosis%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22ethics%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
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http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22recreation%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
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http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22exercise therapy%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22recreational therapy%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22sports personnel%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22sports personnel%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22students%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22symptoms%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22child psychology%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22childhood obesity%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22cognitive therapy%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22cognitive therapy%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22college student attitudes%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22goal %28psychology%29%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22goal %28psychology%29%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22health self-care%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22regulation of body weight%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22regulation of body weight%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22teachers%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22sports psychology%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22anxiety%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22athletes%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22health education%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22hiv%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22self-esteem%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22patients%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22eating disorders%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22eating disorders%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22education%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22personality%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22aids%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22nutrition%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22diseases%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22distress %28psychology%29%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22universities %26 colleges%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22health status indicators%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22decision making%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22decision making%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22adolescent psychology%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22adolescent psychology%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22body mass index%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22perception%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22health attitudes%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22cognition%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22sexually transmitted diseases%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22sexually transmitted diseases%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22sexually transmitted diseases%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22women%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22mental illness%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22social psychology%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22teenagers%27 health%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22women%27s health%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22disease risk factors%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22obesity%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22youth%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22motor ability%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22psychology of college students%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22treatment effectiveness%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22children%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22college athletes%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22diet%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22physiology%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22resilience %28personality trait%29%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22child development%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22chronic diseases%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22dietary supplements%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22gender identity%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22gender identity%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22human sexuality%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22medical personnel%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22body weight%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22pathological psychology%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22pathological psychology%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22lifestyles%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22undergraduates%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22aids patients%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22intention%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22physical education teachers%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22physical education teachers%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22physical education teachers%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22physical training %26 conditioning%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22sports participation%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22educational attainment%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22evidence-based medicine%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22life skills%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22school children%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22weight loss%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22young adults%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22body composition%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22body composition%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22children%27s health%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22diagnosis%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22ethics%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22high school students%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22high school students%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22medical screening%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22medical screening%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22recreation%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22food habits%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22psychology of women%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22sports sciences%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22stress management%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22stress management%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22student attitudes%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
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http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22exercise therapy%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
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http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=ZE %22symptoms%22&sid=5dcdcaab-5d47-4ff0-9fb6-1b88ffc9ae90%40sessionmgr4007&vid=15
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Appendix 1. Continuation.
5 - LILACS via Biblioteca Virtual em Saude search performed on October 6, 2021.
Bloc Descriptors

body image OR self perception OR self image OR body satisfaction OR body dissatisfaction
OR self esteem OR body perception OR weight perception

child$ OR adolec$ OR student OR youth OR adolescent$ OR adolescence OR teen OR
teenage OR teenager OR scholar OR young people OR school children OR school teenager
142 OR young OR childhood OR children with HIV OR adolescents with HIV OR children infected
with HIV OR adolescents infected with HIV OR HIV children OR HIV adolescents OR children
living with HIV OR adolescents living with HIV

1+2+3 HIV OR AIDS OR Human Immunodeficiency Virus OR Acquired Immunodeficiency Syndrome

body image OR self perception OR self image OR body satisfaction OR body dissatisfaction OR self esteem OR body perception
OR weight perception [words] and child$ OR adolec$ OR student OR youth OR adolescentS OR adolescence OR teen OR
teenage OR teenager OR scholar OR young people OR school children OR school teenager OR young OR childhood OR children
with HIV OR adolescents with HIV OR children infected with HIV OR adolescents infected with HIV OR HIV children OR HIV
adolescents OR children living with HIV OR adolescents living with HIV [words] and HIV OR AIDS OR Human Immunodeficiency
Virus OR Acquired Immunodeficiency Syndrome [words]

Imagen corporal OR autopercepcion OR autoimagen OR satisfaccion corporal OR
insatisfaccién corporal OR autoestima OR percepcion corporal OR percepcion del peso

nifio$ OR adolescente$ OR estudiante OR joven OR adolescencia OR escolar OR jévenes
OR ninos en edad escolar OR adolescente en edad escolar OR joven OR nifiez OR nifios con
1+2 VIH OR adolescentes con VIH OR nifos infectados con el VIH OR adolescentes infectados
con el VIH OR niios con VIH OR adolescentes con VIH OR nifios que viven con el VIH OR
adolescentes que viven con el VIH

1+2+3 VIH OR SIDA OR Virus de inmunodeficiencia humana OR Sindrome de inmunodeficiencia adquirida

Imagen corporal OR autopercepcion OR autoimagen OR satisfaccion corporal OR insatisfaccion corporal OR autoestima OR
percepcion corporal OR percepcién del peso [Words] AND nifio$S OR adolescente$ OR estudiante OR joven OR adolescencia
OR escolar OR jévenes OR nifios en edad escolar OR adolescente en edad escolar OR joven OR nifiez OR nifios con VIH OR
adolescentes con VIH OR nifos infectados con el VIH OR adolescentes infectados con el VIH OR nifios con VIH OR adolescentes
con VIH OR ninos que viven con el VIH OR adolescentes que viven con el VIH [Words] AND VIH OR SIDA OR Virus de
inmunodeficiencia humana OR Sindrome de inmunodeficiencia adquirida [Words]

Articles

Words: 2,567
Title: 00
Abstract: 00

Words: 00
Title: 00
Abstract: 00

Words: 21
Title: 00
Abstract: 0

21

Words: 4,306
Title: 462
Abstract: 2,134

Words: 1,823
Title: 104
Abstract: 621

Words: 35
Title: 00
Abstract: 11

35

Continue...



Appendix 1. Continuation.
6 - Scientific Eletronic Library Online (SciELO) search performed on October 6, 2021.
Bloc Descriptors

“body image"” OR “self perception” OR “selfimage” OR “body satisfaction” OR “body
dissatisfaction” OR “self esteem” OR “body perception” OR “weight perception”

child* OR adolec* OR student OR youth OR adolescent* OR adolescence OR teen OR teenage
OR teenager OR scholar OR “young people” OR “school children” OR “school teenager” OR

1+2 young OR childhood OR “children with HIV" OR “adolescents with HIV” OR “children infected
with HIV” OR “adolescents infected with HIV” OR “HIV children” OR “HIV adolescents” OR
“children living with HIV” OR “adolescents living with HIV"
1+2+3 HIV OR AIDS OR“Human Immunodeficiency Virus" OR “Acquired Immunodeficiency Syndrome”

(“body image” OR “self perception” OR “self image” OR “body satisfaction” OR “body dissatisfaction” OR “self esteem” OR “body
perception” OR “weight perception”) AND (child* OR adolec* OR student OR youth OR adolescent® OR adolescence OR teen
OR teenage OR teenager OR scholar OR “young people” OR “school children” OR “school teenager” OR young OR childhood
OR “children with HIV” OR “adolescents with HIV” OR “children infected with HIV” OR “adolescents infected with HIV” OR “HIV
children” OR “HIV adolescents” OR “children living with HIV” OR “adolescents living with HIV”) AND (HIV OR AIDS OR“Human
Immunodeficiency Virus” OR “Acquired Immunodeficiency Syndrome”)

“Imagen corporal” OR “autopercepcién” OR “autoimagen” OR “satisfaccion corporal” OR
“insatisfaccion corporal” OR “autoestima” OR “percepcion corporal” OR “percepcion del peso”

nifio* OR adolescente* OR estudiante OR joven OR adolescencia OR escolar OR jévenes
OR “nifios en edad escolar” OR “adolescente en edad escolar” OR joven OR nifiez OR “nifios

1+2 con VIH” OR “adolescentes con VIH” OR “ninos infectados con el VIH” OR “adolescentes
infectados con el VIH” OR “nifios con VIH” OR “adolescentes con VIH” OR “nifios que viven
con el VIH” OR “adolescentes que viven con el VIH”
14243 VIH OR SIDA OR “Virus de inmunodeficiencia humana” OR “Sindrome de

inmunodeficiencia adquirida”

(“Imagen corporal” OR “autopercepcién” OR“autoimagen” OR “satisfaccion corporal” OR “insatisfaccion corporal” OR “autoestima” OR
“percepcion corporal” OR “percepcion del peso”) AND (nifio* OR adolescente* OR estudiante OR joven OR adolescencia OR escolar
OR jovenes OR“nifios en edad escolar’ OR “adolescente en edad escolar” OR joven OR nifiez OR “nifios con VIH" OR “adolescentes con
VIH" OR “nirios infectados con el VIH" OR “adolescentes infectados con el VIH" OR“nifios con VIH" OR “adolescentes con VIH" OR “nifios
que viven con el VIH" OR “adolescentes que viven con el VIH") AND (VIH OR SIDA OR “Virus de inmunodeficiencia humana”

OR “Sindrome de inmunodeficiencia adquirida”)

7 - PsycINFO via American Psychological Association (APA) search performed on October 6, 2021.
Bloc Descriptors

“body image” OR “self perception” OR “self image” OR “body satisfaction” OR “body
dissatisfaction” OR “self esteem” OR “body perception” OR “weight perception”

child* OR adolec* OR student OR youth OR adolescent* OR adolescence OR teen OR teenage
OR teenager OR scholar OR “young people” OR “school children” OR “school teenager” OR

1+2 young OR childhood OR “children with HIV” OR “adolescents with HIV” OR “children infected
with HIV” OR “adolescents infected with HIV” OR “HIV children” OR “HIV adolescents”
OR “children living with HIV” OR “adolescents living with HIV”
1+2+3 HIV OR AIDS OR “Human Immunodeficiency Virus” OR “Acquired Immunodeficiency Syndrome”

“body image" OR“self perception” OR“selfimage” OR “body satisfaction” OR “body dissatisfaction” OR “self esteem” OR “body perception”
OR“weight perception” AND Any Field: child* OR adolec* OR student OR youth OR adolescent* OR adolescence OR teen OR teenage
OR teenager OR scholar OR “young people” OR“school children” OR“school teenager” OR young OR childhood OR“children with HIV"
OR"“adolescents with HIV" OR“children infected with HIV" OR“adolescents infected with HIV' OR“HIV children” OR“HIV adolescents”
OR“children living with HIV" OR“adolescents living with HIV" AND Any Field: HIV OR AIDS OR“Human Immunodeficiency Virus” OR
"Acquired Immunodeficiency Syndrome” AND Publication Type: Peer Reviewed Journal AND Age Group: Adolescence (13-17 yrs) AND
Age Group: Childhood (birth-12 yrs) AND Age Group: School Age (6-12 yrs) AND Age Group: Preschool Age (2-5 yrs)

Articles
All fields: 961
Abstract: 821

Title: 131

All fields: 00
Title: 00
Abstract: 00

All fields: 00
Title: 00
Abstract: 00

00

Todos los indices: 2,228
Resumen: 2,011
Titulo: 585

Todos los indices: 00
Resumen: 00
Titulo: 00

Todos los indices: 00
Resumen: 00
Titulo: 00

00

Articles
All fields: 103,817
Title: 21,034
Abstract: 63,778

All fields: 58,888
Title: 5,062
Abstract: 24,447

All fields: 986

Title: 20
Abstract: 342

08
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Appendix 1. Continuation.

8 - Cumulative Index to Nursing and Allied Health Literature (CINAHL) via EBSCOhost search performed on October 6, 2021.

Bloc

1+2

1+2+3

Descriptors Articles

Full texts: 66,194
“body image” OR “self perception” OR “self image” OR “body satisfaction” OR “body uftexts

Title: 7,224
dissatisfaction” OR “self esteem” OR “body perception” OR “weight perception” '
psatistacts Y perceptt weignt perceptt Abstract: 21,517

child* OR adolec* OR student OR youth OR adolescent* OR adolescence OR teen OR teenage
OR teenager OR scholar OR “young people” OR “school children” OR “school teenager” OR

Full : 47,812
young OR childhood OR “children with HIV” OR “adolescents with HIV” OR “children infected u ;_7:;:5 s 8
with HIV” OR “adolescents o
. X ) , . ) Abstract: 9,056
infected with HIV” OR “HIV children” OR “HIV adolescents” OR “children living with HIV” OR

“adolescents living with HIV”

HIV OR AIDS OR “Human Immunodeficiency Virus” OR “Acquired Inmunodeficiency
Syndrome”TX (“body image” OR “self perception” OR “self image” OR “body satisfaction”
OR“body dissatisfaction” OR “self esteem” OR “body perception” OR “weight perception”)

AND TX (child* OR adolec* OR student OR youth OR adolescent* OR adolescence OR teen
OR teenage OR teenager OR scholar OR “young people” OR “school children” OR “school
teenager” OR young OR childhood OR “children with HIV" OR “adolescents with HIV" OR
“children infected with HIV" OR “adolescents infected with HIV" OR“HIV children” OR“HIV

adolescents” OR “children living with HIV" OR “adolescents living with HIV") AND TX (HIV OR
AIDS OR “Human Immunodeficiency Virus" OR“Acquired Immunodeficiency Syndrome”)

Restringir por SubjectAge: - all infant, child: 6-12 years, adolescent: 13-18 years, all child,

child, preschool: 2-5 years.

Restringir por SubjectMajor: hiv infections, sexuality, quality of life, hiv- positive
persons, risk taking behavior, stigma, support, psychosocial, black persons, depression,
health behavior, self concept, women, adaptation, psychological, stress, psychological,

women’s health, health promotion, mental health, chronic disease, students, college,
mental disorders, interpersonal relations, psychological well-being, life experiences,
patient attitudes, sex education, acquired immunodeficiency..., gay men, adolescent
behavior, health services accessibi..., health status, communication, attitude to sexuality,
attitude to health, self care, hispanic americans, body image, sexually transmitted dise...,
palliative care, sexual health, parent-child relations, coping, hardiness, adolescent health,
caregivers, health knowledge, decision making, homosexuadlity, truth disclosure, attitude
to aids, Igbtqx persons, perception, health education, self-efficacy, students, high school,
adolescent psychology, student attitudes, students, attitude, family relations, anxiety, hiv.
seropositivity, motivation, pediatric obesity, counseling, disease transmission

Full texts: 7,016
Title: 19
Abstract: 209
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http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=MM %22hiv infections%22&sid=8b9a24c4-f0a5-4e0d-820e-baeaa43f2618%40sdc-v-sessmgr03&vid=19
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=MM %22sexuality%22&sid=8b9a24c4-f0a5-4e0d-820e-baeaa43f2618%40sdc-v-sessmgr03&vid=19
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http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=MM %22risk taking behavior%22&sid=8b9a24c4-f0a5-4e0d-820e-baeaa43f2618%40sdc-v-sessmgr03&vid=19
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=MM %22stigma%22&sid=8b9a24c4-f0a5-4e0d-820e-baeaa43f2618%40sdc-v-sessmgr03&vid=19
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=MM %22support%2C psychosocial%22&sid=8b9a24c4-f0a5-4e0d-820e-baeaa43f2618%40sdc-v-sessmgr03&vid=19
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=MM %22black persons%22&sid=8b9a24c4-f0a5-4e0d-820e-baeaa43f2618%40sdc-v-sessmgr03&vid=19
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=MM %22black persons%22&sid=8b9a24c4-f0a5-4e0d-820e-baeaa43f2618%40sdc-v-sessmgr03&vid=19
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=MM %22depression%22&sid=8b9a24c4-f0a5-4e0d-820e-baeaa43f2618%40sdc-v-sessmgr03&vid=19
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=MM %22health behavior%22&sid=8b9a24c4-f0a5-4e0d-820e-baeaa43f2618%40sdc-v-sessmgr03&vid=19
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http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=MM %22adaptation%2C psychological%22&sid=8b9a24c4-f0a5-4e0d-820e-baeaa43f2618%40sdc-v-sessmgr03&vid=19
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=MM %22stress%2C psychological%22&sid=8b9a24c4-f0a5-4e0d-820e-baeaa43f2618%40sdc-v-sessmgr03&vid=19
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=MM %22women%27s health%22&sid=8b9a24c4-f0a5-4e0d-820e-baeaa43f2618%40sdc-v-sessmgr03&vid=19
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=MM %22health promotion%22&sid=8b9a24c4-f0a5-4e0d-820e-baeaa43f2618%40sdc-v-sessmgr03&vid=19
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=MM %22mental health%22&sid=8b9a24c4-f0a5-4e0d-820e-baeaa43f2618%40sdc-v-sessmgr03&vid=19
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=MM %22chronic disease%22&sid=8b9a24c4-f0a5-4e0d-820e-baeaa43f2618%40sdc-v-sessmgr03&vid=19
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=MM %22students%2C college%22&sid=8b9a24c4-f0a5-4e0d-820e-baeaa43f2618%40sdc-v-sessmgr03&vid=19
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=MM %22mental disorders%22&sid=8b9a24c4-f0a5-4e0d-820e-baeaa43f2618%40sdc-v-sessmgr03&vid=19
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=MM %22interpersonal relations%22&sid=8b9a24c4-f0a5-4e0d-820e-baeaa43f2618%40sdc-v-sessmgr03&vid=19
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=MM %22life experiences%22&sid=8b9a24c4-f0a5-4e0d-820e-baeaa43f2618%40sdc-v-sessmgr03&vid=19
http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=MM %22patient attitudes%22&sid=8b9a24c4-f0a5-4e0d-820e-baeaa43f2618%40sdc-v-sessmgr03&vid=19
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http://web-a-ebscohost.ez46.periodicos.capes.gov.br/ehost/breadbox/clustersearch?cluster=MM %22sex education%22&sid=8b9a24c4-f0a5-4e0d-820e-baeaa43f2618%40sdc-v-sessmgr03&vid=19
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ABSTRACT
BACKGROUND: Moonlighting is a largely discussed, however under-explored, subject among physician residents.
OBJECTIVES: To analyze the frequency of moonlighting and its related factors.
DESIGN AND SETTING: This cross-sectional study enrolled medical residents from all geographical re-
gions of Brazil.
METHODS: A web-based structured closed-ended survey was applied that explored the frequency and
type of moonlighting, residency programs characteristics, and psychological distress. The questionnaire
was published on social networks.
RESULTS: The completion rate was 71.4% (n = 1,419) and 37.7% were males aged 28.8 £ 3.2 (mean +
standard deviation) years, and 571 (40.2%) were post-graduate year (PGY) 1. There were residents from 50
medical specialties (the most common training area was clinical, 51.9%). A total of 80.6% practiced moon-
lighting, with an average weekly workload of 14.1 £ 9.4 h, usually overnight or in weekend shifts. Factors
related to it were being PGY-2 or higher (adjusted odds ratio = 3.90 [95% confidence interval = 2.93-5.18],
logistic regression), lower weekly residency duty hours (0.98 [0.97-0.99]), and a higher salary (1.23 [1.08—
1.40)). In contrast, perception of a “fair/adequate” compensation was influenced by age (1.02 [1.01-1.02]),
not being single (1.05 [1.01-1.10]), and residency duty hours (1.51 [1.22-1.88]). Depression, anxiety, diurnal
somnolence scores, and work-personal life conflicts were not correlated with moonlighting status.
CONCLUSION: Moonlighting frequency is high, and it is related to higher PGY, briefer residency duty
hours, and the perception that remuneration should be higher. This study provides insights into the moti-
vations for moonlighting and effort-reward imbalance.

INTRODUCTION

In the case of physician residents, moonlighting refers to medical practice unrelated to training
requisites. Residents have perceived positive effects of moonlighting, such as gain of autonomy,
experience, and competence;' however, the main motivation to do so seems to be financial.>*

In Brazil, medical residency programs pay a remuneration of approximately R$ 36,000 per
year (Brazilian currency, equivalent to 8,490 US dollars, considering the exchange during the
period of our data collection, in 2019), and the residents should work 60 hours per week. This
compensation is lower than that practiced in other South American countries, such as Colombia
and Peru.** For comparison purposes, the mean salary of an attending physician in Brazil is
estimated to be R$ 229,500 (54,127 US dollars) per year, with a mean workload of 55 hours per
week.® Residents’ low remuneration, associated with living costs in large cities, the need to sup-
port family members, and debts from medical college, leads to a high proportion of residents
seeking moonlighting.”® Studies addressing the relation between resident compensation, finan-
cial strain, and moonlighting practice are lacking.

In Brazil, as there are no standards on residents’ moonlighting, they can moonlight at any
time in residency; however, the moonlighting hours do not count toward the requirement of 60
weekly hours in the residency program. In the United States (US), moonlighting hours must be
included in the weekly limit of 80 h, and some programs do not allow or have specific standards
for moonlighting.>?

Research has been conducted on residency program duty hours and their negative impacts
on residents’ health.”* However, data have related moonlighting to a better quality of life and
satisfaction with work-life balance, as well as to reduced frequencies of stress and burnout.>'>!2

It is important to improve comprehension of these conflicting observations. Understanding the
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motivations for moonlighting practice, and its consequences on
both residents’ learning and patient safety is warranted. Nonetheless,
this is a poorly explored subject worldwide, and data on moon-

lighting and its related factors are scarce.

OBJECTIVE

This study aimed to describe the frequency of moonlighting
among a nationwide multi-specialty sample of physician resi-
dents in Brazil, as well as the related factors. Further, we aimed
to analyze residents’ perceptions of the “fairness” of the current

compensation they received.

METHODS

This cross-sectional study enrolled a nationwide sample of med-
ical residents from Brazil between November and December
2019. We developed and performed face validation, tested the
questions for comprehension with a pilot of 20 residents, and
assessed the ease-of-use of the final tool. We then conducted an
online survey called, “How is your medical residency going?,
which aimed to assess general questions about residency train-
ing, using 46 questions over four pages. This was the first study
to enroll residents from all regions of Brazil and was primar-
ily exploratory. Details and primary analyses of this study have
already been published.”***

The questionnaire was outreached on social networks (Facebook
and Instagram, in pages/profiles of medical residents’ associations).
To ensure that only medical residents answered the survey, we had
an obligatory button, “T confirm that I am a medical resident cur-
rently;” displayed before the questionnaire.

The STROBE reporting guidelines were followed in this study.
The Ethics Committee of Universidade Federal de Pernambuco
(UFPE) approved this study before data collection (Approval num-
ber: 3.314.833 on May 9, 2019). All individuals provided consent,

and no benefits were offered or given to participate.

Moonlighting

Moonlighting was defined as performing any paid medical activ-
ity unconnected to residency program requirements. We exam-
ined the frequency and type (oncalls or outpatient care) of this
activity. According to Brazilian laws, medical residents are
allowed to moonlight at any time during residency training;
moonlighting hours are not included in the residency program

duty hours.

Residency salary

We enquired regarding the residency salary (monthly financial
value received by the residents from the institutions that pro-
vide the residency program) on two topics. Residents’ judgment

on the amount received (Is the current value of the residency

salary fair/adequate?); and the residents’ judgment on how much
amount would be appropriate (what would be the fair/adequate
value of the residency salary?).

In case of individuals who practiced moonlighting, we also
asked about the impact of a hypothetical scenario in which they
received the amount believed to be “fair/adequate” (if you received
the amount mentioned in the previous question, what would you

do about moonlighting?). All questions were closed-ended.

Psychological distress

Validated tools were used to measure anxiety, depression, and
diurnal somnolence. Patient Health Questionnaire-4 (PHQ-4)
is a screening method using four Likert-type questions (two for
depression and two for anxiety), with scores ranging from 0 to
3 (higher scores indicate a higher chance of these conditions).
Individuals who scored > 3 had a positive screening result for a
specific condition.

Day-time sleepiness was assessed using the six-item Brazilian
version of Epworth Sleepiness Scale, each Likert-type question
score ranged from 0 to 3 (higher scores indicated higher diurnal
somnolence). Individuals who scored > 10 had positive screening
results for diurnal somnolence.

Work-personal life conflicts were assessed by the affirmation
“My routine in this medical residency program allows me enough
time for my personal and family activities”” It was a five-item Likert-
type response ranging from “strongly disagree” to “strongly agree”
Individuals who answered “strongly disagree” or “disagree” were

classified as having work-personal life conflicts.

Residency program and socio-demographic aspects

We included questions on residency program characteris-
tics (duty hours, training area [clinical, surgical, or diagnostic],
post-graduate year [PGY], and geographic region of training).
Personal data included age, sex, marital and child status, and
weekly leisure hours (time spent with himself/herself [hobbies,
physical exercises, beauty care, etc.]). We questioned whom the
residents lived with, and if they had to move to participate in the

residency program.

Statistical analysis
According to the responses to moonlighting questions, individ-
uals were categorized into the moonlighting (any type or work-
load) or control (no reported moonlighting at all) groups.
Discrete variables are expressed as mean and standard devi-
ation, and comparisons between the two groups were performed
with Mann-Whitney or student’s t-test, according to paramet-
ric distribution (Kolmogorov-Smirnov test). For comparisons
between more than two groups, we applied the Kruskal-Wallis

test with Dunn’s correction. Qualitative variables are expressed as



percentages, and contingency analyses were conducted using the
Chi-square test. Correlations were expressed using Spearman’s rho.

To analyze independent (dichotomized or discrete) variables
affecting moonlighting, we applied binary logistic multiple regression.
Poisson regression model was used to assess factors influencing the
compensation that residents stated they should receive. All variables
with P < 0.20 in bivariate analysis were included in the model, and
a backward stepwise process was performed (excluding the factors
with higher P-values on Wald test) until all factors were at P < 0.05.

Once all answers were obtained to go ahead with the survey
(except those that might identify the volunteers), our missing data
were low (< 0.1%). Individuals with missing data were excluded
from specific analyses. For sensitivity analyses, we identified mul-
tivariate outliers using the Mahalanobis test, excluded those indi-
viduals (n = 43), and reanalyzed the data.

All analyses were performed using SPSS (Armonk, New York,
United States) v25 for MacOS. A P value of 0.05 was considered
statistically significant for all analyses. We did not calculate the

sample size before data collection.

RESULTS
Our link received 1,989 clicks, of which 1,421 individuals com-
pleted the survey (71.4% completion rate). Two participants were

excluded because of conflicting answers (n = 1,419).

Study population

Our sample was composed of 535/1,419 (37.7%) males, with
a mean age of 28.8 * 3.2 years. Majority had no children
(1,292/1,419, 91.1%), were single (978/1,419, 68.9%), and needed

to move to participate in residency (913/1,419, 64.3%). Regarding
residency-related aspects, 40.2% (571/1,419) were PGY-1, 29.7%
were PGY-2, and 30.1% were PGY-3 or higher. The clinical train-
ing area was the most common (736/1,419, 51.9%), followed by
surgical (43.0%), and diagnostic (5.1%).

Moonlighting

Majority (1,140/1,419, 80.3%) of the residents practiced moon-
lighting, with an average weekly workload in these activities
of 14.1 + 9.4 h. Table 1 compares the socio-demographic data
according to moonlighting status.

Variables independently related to moonlighting were being
PGY-2 or higher, lower weekly residency duty hours (a mean dif-
ference of 6.2 h, P < 0.001), and considering higher values of salary
as “fair/adequate” Moreover, individuals who did moonlight were
older, non-single, male, and parents, and had a slightly longer leisure
time (mean difference of 1.0 h, P = 0.002) than those who did not,
although these did not persist after adjustment for confounders.

Epworth sleepiness, PHQ-4 scores, and frequency of work-per-
sonal life conflicts did not differ between the groups. It is worth
mentioning that the frequency of positive screening was high.

The residents generally moonlighted overnight and/or in week-
end shifts (1,100/1,140, 96.5%), but almost one-quarter (267/1,140,
23.4%) practiced outpatient care. Table 2 depicts these data and

the residents’ judgments regarding salary values.

Residency salary perception
Most residents (1,412/1,418, 99.5%) believed that the com-

pensation they received was not “fair/adequate”. The main

Table 1. Bi- and multivariate analysis of demographic, psychological distress, and program-related characteristics, according to

moonlighting status

. . Moonlighting Controls aOR
Variables (n=1,140) (n=279) P (95% Cl) P
Moonlighting™ 14.1+94 - - - -
Age 29.0+3.2 28.0%+29 < 0.001 - -
Male sex 443 (39.4) 92(33.2) 0.062 - -
Have child/children 111 (9.7) 16 (5.7) 0.035 - -
Single 765 (67.1) 213 (76.3) 0.003 - -
Moved to take this residency training 724 (63.5) 189 (67.7) 0.209 - -
Live alone 431 (37.8) 109 (39.1) 0.731 - -
Geographic area, South 773 (67.8) 199 (71.3) 0.281 - -
Post-graduation year 2 or higher 757 (66.4) 88 (31.5) <0.001 3.90(2.93-5.18) <0.001
Residency duty™ 68.8+14.9 75.0+18.8 < 0.001 .98 (0.97-0.98) < 0.001
Clinical training area 613 (53.8) 123 (44.1) 0.004 - -
Leisure time™ 74165 6.4+6.6 0.002 - -
Work-personal life conflicts 891 (78.2) 212 (76.0) 0.424 - -
Epworth sleepiness positive screen 715 (62.7) 181 (64.9) 0.534 - =
PHQ-4 positive screen 564 (49.5) 135 (48.4) 0.789 - -
“Fair” value of salary* 6.9+19 65+19 0.002 1.23(1.08-1.40) 0.002

OR = odds ratio; Cl = confidence interval; PHQ-4 = Patient Health Questionnaire-4. aOR = adjusted odds ratio."meantstandard deviation, or n (%). “Hours per
week; *value in thousand reais (Brazilian currency). aOR refers to logistic regression model. Sensitivity analysis did not significantly change the results.



reasons for this are described in Table 2, which included
“high workload” (84.1%), “complexity of the tasks per-
formed” (67.6%), and “insufficient value to support him/
herself” (63.3%).

The mean “fair” value was considered to be R$ 6.8 + 2.0 thou-
sand per month (equivalent to US$ 19,245 per year, considering
the exchange at the time of data collection).

We found positive correlations between how much would be
the “fair/adequate” salary and the weekly duty hours spent prac-
ticing moonlighting (rho = 0.273, 95% confidence interval [CI] =
0.216-0.328, P < 0.001, Figure 1), and the number of motives to
justify the “unfairness” of the current compensation (rho = 0.261,
95% CI =0.210-0.310, P < 0.001).

Regarding the hypothetical scenario in which residents who Bars indicate the mean and lines indicate standard error.
practice moonlighting would receive the compensation cited as Between-group comparisons showed P < 0.001 (Kruskal-

“fair/adequate;” majority (783/1,140, 68.7%) reported that they Waﬂw test). Dunn’s test for mumple comparisons showed
adjusted P < 0.001 for all pairs, except for 5K-4K and > 9K-9K,

which had P > 0.05. When both variables were assessed as
moonlighting routine in this situation. discrete, rho = 0.273 (95% confidence interval [Cl] = 0.216—

In Poisson regression model, the compensation value 0.328, P <0.001). Sensitivity analysis did not significantly
change the results.

would stop moonlighting, and only 1.5% would not change their

reported as “fair/adequate” was influenced by higher age (1.02

[95% CI = 1.01-1.02], P < 0.001), longer residency duty hours Figure 1. Compensation value considered fair/adequate by
(1.51 [1.22-1.88], P < 0.001), and not being single (1.05 [1.01-  the residents in relation to mean moonlighting hours per
1.10], P = 0.024). week (n = 1.140).

Table 2. Frequency of moonlighting, perception of the value of the medical residency salary, and the impact of a possible adjustment of
the salary value on moonlighting

Variable Result (n, %)
Type of moonlighting”
Overnight and/or weekend shifts 1,100 (77.5)
Outpatient care 267 (18.8)
No moonlighting 279 (19.7)
Is the current value of the residency salary fair/adequate?’
No, because it does not match with my quantity of working hours 1194 (84.1)
No, because it is not proportional to the complexity of the tasks/activities that | perform 959 (67.6)
No, because it is not enough to support myself 898 (63.3)
No, because it is not equivalent to the income of other governmental programs, such as “MaisMédicos”” 749 (52.8)
No, because it is not equivalent to the income of the other medical staff 308 (21.7)
Yes, because the hospital has additional costs to having residents 10(0.7)
Yes, because it is enough to support myself 7 (0.5)
What would be the fair/adequate value of the residency salary?
The current value is fair 7 (0.5)
1/3 more (about 4 thousand reais) 67 (4.7)
2/3 more (about 5 thousand reais) 362 (25.5)
Double (about 6 thousand reais) 482 (34.0)
Triple (about 9 thousand reais) 344 (24.2)
More than the triple 157 (11.1)
If you received the amount mentioned in the previous question, what would you do about moonlighting?*
| would not work in any moonlighting, at all 783 (68.7)
| would decrease my quantity of moonlighting 340 (29.8)
| would not change my routine of moonlighting 17 (1.5)

“The sums are greater than 1419, because each individual could check more than one option.”A Brazilian governmental program intended to increase the
number of physicians around Brazilian territory.
fIndividuals who do moonlighting (n = 1.140).



DISCUSSION

This is the first study addressing moonlighting and related fac-
tors in Brazil, and the first in the world correlating moonlighting
workload to salary perceptions. Our data show that more than
80% of residents moonlight, and the time spent in these activ-
ities is high (approximately 14 h per week). Moonlighting was
related to higher PGY, briefer residency duty hours, and consid-
ering higher values of remuneration as “fair/adequate” Almost
all (99.5%) surveyed residents thought that the current Brazilian
residency salary is not “fair/adequate,” mainly because of the high
workload and complexity of the tasks performed. Moonlighting
was not associated with psychological distress. These data shed
some light on understanding of effort-reward imbalance in resi-
dents, moonlighting practices, and related factors.

In line with our data, other studies'>'¢have shown that a higher
PGY increases the odds of moonlighting. We hypothesized that
the confidence and skills obtained during residency training, in
tandem with the professional relationships built in this process,
are central factors in opting for moonlighting. Moreover, working
hours of PGY-1 are usually longer,'®which hampers this possibility.
However, we did not find significant differences in moonlighting
practice and specific areas of training (clinical versus surgical or
diagnostic areas), which is different from others."!

The moonlighters expected higher compensation values. We
found an association between expected compensation and moon-
lighting workload, and a significant proportion (98.5%) of residents
stated that in a hypothetical scenario of receiving a “fair/adequate”
residency program salary, they would stop or reduce duty hours
in moonlighting. In addition, moonlighters have a higher chance
of having children and being married. The hypothesis that per-
ceived financial strain (present or future, presumed) is the main
cause of moonlighting, appears to fit our model. Indeed, studies
have shown that moonlighting increases income,*"” and a large
section of literature agrees with that."'*'®2° In contrast, it is worth
noting that there are other motivations for moonlighting, such
as maximizing learning, getting autonomy and experience, and
improving procedural skills."''>'

The frequency of moonlighting depends on other factors
beyond those mentioned above, such as specialty and hospital
demands* and workload of residency program training.'® The
mean moonlighting duty hours per week found by us (mean 14.1
h) were far higher than that in the US literature (average 4 to 8 h,"?
although one study pointed to 20.2 h in a small sample of surgical
residents),” probably owing to the longer (80 h compared to 60 h
in Brazil) duty hours requirement in the US.

Individuals who did not practice moonlighting had higher
workload in the residency program (however, both groups had
mean duty hours higher than Brazilian standards) and less leisure

time. High-intensity training programs may hinder residents from

engaging in moonlighting and leisure activities, but we did not
assess this program’s aspect. We believe that PHQ-4 scores and the
frequency of diurnal somnolence and work-personal life conflicts
were similar between the groups because of the counterbalancing
effect of those factors. Some studies have found that moonlighters
have a better quality of life and work-life balance,' as well as smaller
frequencies of burnout'’and stress,'" although others did not.>*
Poor sleeping patterns due to moonlighting were not observed,
although some data® pointed it as the main issue of moonlighting.

Perhaps individuals more prone to moonlighting consider the
presumed training workload when opting to join a specific spe-
cialty or hospital.' Another possibility is that individuals who cope
better with residency demands have a higher chance of engaging
in moonlighting; these hypotheses are not mutually exclusive.
However, these interactions should be cautiously interpreted.
Moreover, the impact of moonlighting on patient safety, frequency
of medical errors, and residents’ learning is not fully understood.
We found studies that did not find differences in objective? or
subjective® evaluations of learning regarding moonlighting status.

It should be mentioned that the perception of the “fair/ade-
quate’ value of salary depended on higher age, not being single,
and longer residency duty hours.

Main reasons for considering the current value “inadequate/
unfair” were, indeed, the quantity (reflected on duty hours) and
complexity of the tasks performed, configuring an effort-reward
imbalance setting. It is worth noting that the cited workload of
moonlighting pays, on average, what most residents said it would
be fair to receive (i.e., an additional 66% to 100% of the current
compensation);** and that higher age and not being single may be
related to the need for a higher income - this aspect has already
been described'"'* and may be a motivation for moonlighting.

Our study had several limitations. It was outreached in pages
of the Brazilian Association of Residents on social networks; hence,
it was a convenience sample, and we might have a selection bias.
However, our sample is similar to census data® regarding age,
sex, area of training, and geographic distribution. According to
this census®, the total number of medical residents in 2018 was
35,187; we achieved 4.0% of this population. Nevertheless, it is
worth mentioning that this sample could not be reached by our
approach. We could not control the number of responses provided
by a specific participant in this survey. All variables were self-re-
ported. We did not ask about the debt burden; hence, we were not
able to assess its relationship with moonlighting.

CONCLUSION

Moonlighting frequency is high and is related to higher PGY,
briefer residency duty hours, and the perception that the sal-
ary should be higher. Most residents think that they earn com-

pensation lower than deserved, based on the high workload and
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complexity of the tasks performed. The “fair/adequate” value of

the salary was associated with higher age, not being single, and

longer residency duty hours.

This study provides insights into the motivations for moon-

lighting and effort-reward imbalance among residents. The impact

of moonlighting on the learning of residents and patient safety

should be addressed in further studies.
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ABSTRACT
BACKGROUND: Knowledge of clinical and laboratory differences between chromosomal and undefined
causes aids etiological research on non-obstructive azoospermia.
OBJECTIVE: Compare clinical and laboratory differences between men with non-obstructive azoospermia
due to chromosomal anomalies versus undefined causes
DESIGN AND SETTING: A cross-sectional retrospective study conducted at a public university hospital in
Campinas (Brazil)
METHODS: All men aged 20-40 years with non-obstructive azoospermia were included in the analysis.
RESULTS: The 107 cases included 14 with Klinefelter syndrome (KS) (13%), 1 with mosaic KS, 4 with sex de-
velopment disorders (2 testicular XX, 1 NR5AT gene mutation, and 1 mild androgen insensitivity syndrome)
(4%), 9 with other non-obstructive azoospermia etiologies (8%), and 79 with undefined causes. The 22
chromosomal anomaly cases (14 KS, T mosaic KS, 2 testicular XX, 4 sex chromosome anomalies, and 1
autosomal anomaly) were compared with the 79 undefined cause cases. The KS group had lower average
testicular volume, shorter penile length, and lower total testosterone levels but greater height, arm span,
serum luteinizing hormone (LH) and follicle stimulating hormone (FSH) levels, and gynecomastia frequen-
cy (absent in the undefined group and affecting more than half of the KS group). Patients with testicular
XX DSD had LH, FSH, and penile length data intermediate between the KS and undefined cause groups,
testicular volume similar to the KS group, and other data similar to the undefined group.
CONCLUSION: Clinical and laboratory data differentiate men with non-obstructive azoospermia and
chromosomal anomalies, particularly KS and testicular XX, from those with undefined causes or other
chromosomal anomalies.

INTRODUCTION
Male infertility is defined as the biological inability of a man to induce pregnancy in a fertile
woman after unprotected sexual intercourse for at least one year.! A study of a North American
population revealed that 12% of male individuals aged 15-44 years are infertile.” The main fac-
tors related to infertility include obesity, infection, neoplasms, cryptorchidism, smoking, vari-
cocele, chromosomal anomalies, sperm duct defects, scrotal exposure to high temperatures,
hormonal imbalances, celiac disease, medications, heavy metal poisoning, and exposure to ion-
izing radiation.*®

Regarding the genetic causes of male infertility, approximately 15-20% of men with severe
non-obstructive azoospermia or oligospermia have microdeletions on the long arm of the Y
chromosome (AZFa, b, or c regions) where the spermatogenesis genes are located.®” Some cases
of male infertility may also be related to disorders of sex development (DSD), such as Klinefelter
syndrome (KS), testicular 46,XX DSD, and disorders related to the synthesis or action of testic-
ular hormones.®

Currently available DSD cohorts in the literature mostly include pediatric patients, with gen-
ital ambiguity being the main reason for referral.>!° In contrast, studies of genetic causes of male
infertility have mainly focused on chromosomal anomalies and Yq microdeletions.'>!? In these
studies, as well as in the guidelines on male infertility,> DSD are not specifically considered a cause.

A recent study by our group of 84 men with non-obstructive infertility (azoospermia or
severe oligospermia) showed that 10 (12%) had KS, 1 had testicular DSD 46,XX, and 1 had mild
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androgen insensitivity syndrome (MAIS). The same study also
observed 4 cases of structural anomalies of the Y chromosome,
2 Yq microdeletions, and 1 autosomal anomaly corresponding to
22% of the evaluated cases. Of total patients studied, only 14 had
increased serum FSH levels, 23 had increased FSH and LH levels,
and 13 had decreased testosterone levels.'

Considering that about one-fourth of men with severe infer-
tility have chromosomal anomalies and that the clinical and lab-
oratory characteristics of these men, compared to those without
chromosomal anomalies, have been insufficiently studied in the
literature, it is necessary to verify whether these data can be use-
ful for distinguishing men with chromosomal anomalies from

those without a clear cause of their non-obstructive azoospermia.

OBJECTIVE
To compare clinical and laboratory data of men with non-
obstructive azoospermia due to chromosomal anomalies versus

undefined causes.

METHODS

Population data

This observational cross-sectional retrospective study was based
on a medical record analysis. All included patients received med-
ical care from the Interdisciplinary Group for the Study of Sex
Determination and Differentiation (Grupo Interdisciplinar de
Estudos da Determinagio e Diferenciagio do Sexo, GIEDDS)
at the Hospital das Clinicas da Universidade Estadual de
Campinas (HC-UNICAMP), in Campinas, Sao Paulo, Brazil.
This study included all men aged 20-40 years with non-obstruc-
tive azoospermia (absence of sperm in the ejaculate secondary
to impaired spermatogenesis) who were referred to our outpa-
tient clinic for etiological clarification between January 2010 and
December 2019. The inclusion criteria were non-obstructive azo-
ospermia (confirmed by at least two sperm counts) and no his-
tory of medication use or a disease recognized as a possible cause
of male infertility. The exclusion criterion was incomplete clinical
and/or laboratory data in the medical records. The project was
approved by the Institution’s Research Ethics Committee (CAAE:
31480020.0.0000.5404) on June 2, 2020.

Clinical data

The following clinical data were obtained from the patients’
medical records: age (years), auto-declared race (white, brown,
black, yellow, other), family history (e.g., parental consanguinity
or recurrence of infertility within the family, which was consid-
ered positive if there were male relatives as far as third cousins
who did not induce spontaneous pregnancies), educational sta-

tus (illiterate, complete elementary and middle school or 8 years,

complete high school or 11 years, or undergraduate school com-
pleted or not), height (cm), difference from average family tar-
get height,'" arm span (cm) and ratio to height, body mass index
(BMI) in kg/m? penile length (in cm),” and testicular volume
(in mL).

Laboratory and genetic data
In all cases, a conventional G-banding karyotype study was per-
formed with 400-band resolution and a minimum count of 20
metaphases. In those with normal karyotypes, analysis of a Yq
microdeletion was performed using the polymerase chain reac-
tion multiplex technique and 28 molecular markers that mapped
the three regions considered the azoospermia locus (AZFa,
AZFb, and AZFc).

The following laboratory data were also obtained from the
medical records: LH (IU/L), FSH (IU/L), and total testosterone
(ng/mL) serum concentrations, karyotype data, Yq microdeletion

data, and other cytogenetic or molecular tests.

Statistical analysis

The statistical analysis was performed using SPSS (Statistical
Package for the Social Sciences), version 20.0, Chicago, USA
applying absolute and relative frequency data using the Mann-

Whitney and Fisher tests with a level of significance of P < 0.05.

RESULTS
A total of 150 cases were evaluated, but only 107 met the inclu-
sion criteria: 14 with KS, 1 with mosaic KS (47,XXY/46,XY), 4
with other sex chromosome anomalies [1 with 47,XYY; 1 with
46,X,idic(Yq); 1 with 46,X,del(Y)(q12); 1 with 46,X,inv(Y)
(p11.2q11.23)], 1 with autosomal anomaly [46,XY,t(6;13)
(p12;p13)], 2 with Yq microdeletion, 2 with autosomal reces-
sive infertility with increased FSH and no mutation in the FSHR
gene, 1 with MAIS and confirmed mutation in the AR gene, 2
with testicular 46,XX DSD, 1 with mutation in the NR5A1 gene,
and 79 with undefined cause. In the defined cause group, the
cases of KS, mosaic KS, MAIS, NR5A1 mutation, and testicu-
lar XX were considered DSD (i.e., 19 of 107 [17.7%]), with chro-
mosomal anomalies in KS, mosaic KS, testicular XX, and other
autosomal or sex chromosome anomalies (22 of 107 [20.6%]). Of
these 107 cases, 101 were included in this study, of which 79 had
undefined causes and 22 had chromosomal anomalies (Table 1).
Patients with a defined cause of non-obstructive azoospermia but
no chromosomal abnormalities (2 with Yq microdeletion, 2 with
autosomal recessive infertility with increased FSH and no muta-
tion in the FSHR gene, 1 with MAIS and confirmed mutation in
the AR gene, and 1 with mutation in NR5A1 gene) were excluded.
Among the 101 cases, the mean age was 30.4 years (SD: 4.8

years; range, 22-40 years); the auto-declared race was white for



67, brown for 20, and black for 15; and the educational status was
illiterate for 11, completed elementary and middle school for 53;
completed high school for 27, and undergraduate school for 10. No
characteristics (age, race, or educational status) differed between
those with KS, mosaic KS, sex chromosome and autosomal anom-
alies, testicular XX, and undefined etiologies. Obesity was present
in 42 patients, although the data did not differ between the groups.

Due to the small number of cases in some of these groups, we
decided to compare only the data between the 14 patients with KS
and 79 patients in the undefined cause group.

There was no statistically significant difference (Mann-Whitney
test) between the KS group (n = 14) and the undefined group
(n =79) in parental height (P = 0.37), arm span and height ratio
(P =0.98), or BMI (P = 0.15) (Table 1). However, a statistically
significant difference was observed in mean testicular volume
(P <0.0001), penile length (P < 0.001), and total testosterone level
(P <0.001), all of which were lower in the KS group, as were stat-
ure (P < 0.001), difference between the patient’s height and mean
parental height (P <0.0001), arm span (P < 0.01), LH serum con-
centrations (P < 0.0001), and FSH serum concentrations (P <
0.0001), which were all higher in the KS group (Table 2). A sig-
nificant difference was observed in the presence of gynecomastia
between the KS and undefined groups; it was absent in the unde-
fined cause group and present in more than half of the KS patients
(Table 2) (Fisher test, P < 00001). The only other case of gyneco-
mastia was the MAIS patient.

The mosaic KS patient exhibited laboratory data (LH, FSH,
and total testosterone) like those of the undefined group as well
as average testicular volume, penile length, height, arm span, and
BML, like the KS group (Table 1). Patients with testicular XX DSD
(n=2)had LH, FSH, and penile length data intermediate between
the KS and undefined cause groups, testicular volume like the KS

group, and other data similar to the undefined group (Table 1).
The data for the remaining cases (other sex chromosomes or auto-
somal anomalies) did not differ significantly from those of the

undefined group.

DISCUSSION
This study determined that approximately 20% of non-obstruc-
tive azoospermia cases were associated with chromosomal
anomalies or DSD. These results correspond with the percentage
reported in the current literature (approximately 15%).'"

KS is the most frequent genetic and chromosomal cause
of non-obstructive azoospermia. According to Abramsky and

Chapple'® (1997), approximately 3% of male infertility cases are

Table 2. Clinical and laboratory data of 93 men with non-obstructive
azoospermia (14 KS cases, 79 with an undefined etiology)

KS Undefined
n 14 79
Penile length (cm)” 9 11
Gynecomastia (n)* 8 0
Test vol (mL)" 4 15
H (cm)” 179 173
PH (cm) 170 169
H-PH (cm)" 9 4
AS (cm)* 183 177
AS/H 1.02 1.02
BMI (Kg/m?) 28.1 26.2
LH (UI/L)" 21.6 6.8
FSH (UI/L)" 30.5 14.1
Total testosterone (ng/mL)" 2.7 4.5

AS = arm span; BMI = body mass index; FSH = follicle-stimulating hormone; H =
height; LH = luteinizing hormone; KS = Klinefelter syndrome; n = number of patients;
test vol, average bilateral testicular volume. “Statistically significant difference
between the KS and undefined groups (Mann-Whitney test); “statistically significant
difference between the KS and undefined groups (Fisher test).

Table 1. Clinical and laboratory data of 101 cases (22 with chromosomal abnormalities, 79 with undefined cause) of men with non-

obstructive azoospermia

KS KS mos

n 14 1
Penile length (cm) 9 9
Gynecomastia (n) 8 0
Test vol (mL) 4 20
H (cm) 179 178
PH (cm) 170 172
H-PH (cm) 9 6
AS (cm) 183 186
AS/H 1.02 1.04
BMI (kg/m?) 28.1 28.7
LH (UI/L) 21.6 3.8
FSH (UI/L) 30.5 238
Total testosterone (ng/mL) 2.7 4.7

SCA AA Testicular XX Undefined
4 1 2 79
11 13 10 11
0 0 0 0
19 20 5 15

170 176 172 173

168 170 168 169
2 6 4 4

174 175 174 177

1.02 1.0 1.02 1.02

35.9 21.9 23.1 26.2
73 4.6 11.5 6.8

17.4 1.7 220 141

2.2 3.6 5.7 4.5

AA = autosomal anomaly; AS = arm span; BMI = body mass index; FSH = follicle-stimulating hormone; H = height; KS = Klinefelter syndrome; KS mos = mosaic
KS; LH = luteinizing hormone; mos = mosaicism; n = number of patients; SCA = sex chromosome abnormality; test vol, mean bilateral testicular volume.



caused by KS. In the present study, 15 of 107 cases (14%) of non-ob-
structive azoospermia were caused by KS. However, it is important
to note that only 25% of KS carriers are diagnosed during their life-
time and that most diagnoses occur in adulthood during patient
infertility investigations.'**

Individuals with testicular XX can also be identified among
patients with non-obstructive azoospermia. For the most part,
these individuals have the SRY gene translocated on one of the X
chromosomes, and their phenotype is virtually identical to that
of individuals with KS. In such cases, the lack of sperm produc-
tion is due to the absence of other genes on the Y chromosome.*

Other autosomal or sex chromosome anomalies can also occur
but at a much lower frequency, as observed in the present study.
Cases of XY partial gonadal dysgenesis, combined gonadal dys-
genesis, and ovotesticular DSD can also be found among individ-
uals with typical or highly virilized male genitalia, which is only
detected during adulthood infertility investigations.”? Other 46,XY
DSD that are not associated with gonadal differentiation disorders
may also go undiagnosed during childhood and have infertility
as their main complaint. This is what often happens in cases of
hypogonadotropic hypogonadism, milder forms of testosterone
synthesis defects, and also in androgen receptor mutations with
a male phenotype (MAIS) or barely noticeable genital ambiguity,
in which there is a reduction in sperm production due to defects
in androgenic activity.*** Individuals with 5-alpha-reductase type
2 deficiency may also have more pronounced androgenization
of the external genitalia which goes undiagnosed in childhood
but present as adulthood infertility due to underdevelopment of
the prostate and seminal vesicles.” In the present study, apart from the
KS and testicular XX cases, 1 case of XY partial gonadal dysgenesis
due to the NR5A1 gene mutation and 1 case of MAIS with the AR
gene mutation were diagnosed. Therefore, the results of the present
study show that observation of clinical and laboratory data is very
important for the differentiation of cases of non-obstructive azo-
ospermia with chromosomal anomalies or DSD of other etiologies.

Except for the KS and testicular XX cases, the other sex chro-
mosomes and autosomal anomalies did not exhibit clinical or lab-
oratory differences from cases of undefined cause. Few studies in
the literature have shown these results.?*”” However, compared to
undefined cases, KS patients presented with smaller testicular vol-
ume, shorter penis length, taller stature, greater arm span, higher
serum LH and FSH concentrations, and lower testosterone levels.
Gynecomastia was absent in the undefined cause group and was
present in more than half of the patients with KS. In the literature,
testicular volumes lower than 6 mL were present in more than 95%
of KS cases,? the same being true for increased serum gonado-
tropins.?** Decreased serum testosterone levels were present in
63-85% of KS cases and occurred more frequently in the older

age group.”®* Gynecomastia is reportedly present in 38-75% of

affected adolescents and adults.”*** Increased stature occurs in
approximately 30% of children and adults with KS.26%**' Smaller
penile size is present in 10-25% of children and adults with KS.2¢%*
Therefore, although the findings described in the present study are
frequent in KS, our data confirm that they are an important tool for
differentiating patients with KS from those with other non-chro-
mosomal cases of non-obstructive azoospermia.

The patient with mosaic KS had a laboratory profile similar to
that of the undefined group but had clinical features similar to KS
with the exception of normal testicular volume. Previous studies
demonstrated that it is difficult to pinpoint a specific clinical feature
in cases of sex chromosome mosaicism without actually knowing
the percentage of each lineage in various tissues, including gonads.*

Patients with testicular XX DSD (n = 2) exhibited clinical fea-
tures similar to those of the undefined group except for decreased
testicular volume and hypergonadotropic hypogonadism, but these
were not as severe as the results seen in the KS group. Similar data

have been described in the literature.?'-*>3

CONCLUSION

Despite the fact that this study has all the limitations of retrospec-
tive data collection, it provides important clinical information
that supports medical investigations in men with non-obstructive
infertility from a significant sample evaluated homogeneously by
a single clinical service over a 10-year period with karyotyping
performed in all cases and Yq microdeletions investigated in all
patients with a normal karyotype.

Therefore, two main conclusions may be drawn from this study:
first, chromosomal anomalies were the cause of approximately 20%
of non-obstructive azoospermia cases. Second, clinical and labora-
tory differences existed among different non-obstructive azoosper-
mia etiologies, especially undefined, KS, and testicular XX cases. For
this reason, the results of this study provide an important information
resource that will be very useful for physicians and other healthcare
professionals during investigations and requests for complementary

tests during the etiological evaluation of non-obstructive azoospermia.
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ABSTRACT
BACKGROUND: Attention deficit hyperactivity disorder (ADHD) has a prevalence of 5.3% among children
and adolescents. It is characterized by attention deficit, hyperactivity, and impulsivity.
OBJECTIVE: We aimed to conduct a survey involving pediatric neurologists in the management of ADHD
and compare the results with the current literature and guidelines.
DESIGN AND SETTING: Descriptive analytical study of a virtual environment, was used Test of equality of
proportions for comparison between two groups of pediatric neurologists (working as specialists for > 6
versus < 6 years), with a significance level of P = 0.05.
METHODS: This cross-sectional study used a virtual questionnaire covering the steps in the diagnosis
and treatment of children with ADHD. The inclusion criteria were professionals who had completed their
residency/specialization in pediatric neurology and clinical neurologists working in pediatric neurology.
RESULTS: Among the 548 electronic invitations sent, 128 were considered valid. For all participants, the
diagnosis was clinically based on the disease classification manuals. Combination treatment promotes im-
provement of symptoms (96.9%). Among psychostimulants, short-acting methylphenidate was the most
commonly prescribed medication (85.2%). Headache was the most common side effect (77.3%). Altogeth-
er, 73.4% of the participants requested laboratory tests, 71.1% requested an electrocardiogram, and 42.2%
requested an electroencephalogram. Pediatric neurologists working as specialists for < 6 years had more
frequent referrals to psycho-pedagogists for diagnosis (P = 0.03).
CONCLUSIONS: The participants complied with clinical guidelines, emphasizing the relevance of diag-
nostic manuals and treatment guidelines for an eminently clinical situation and enabling uniformity in
quality treatment.

INTRODUCTION
Attention deficit hyperactivity disorder (ADHD) is a neurodevelopmental disorder with a global
prevalence of 5.3% among children and adolescents (95% confidence interval [CI], 2.6-4.5)."*
Symptoms of ADHD include inattention and excessive hyperactivity/impulsivity for the
age or level of development; with impaired personal, social, and academic functioning. Due to
the absence of biomarkers, diagnostic criteria focus on behavioral symptoms.* According to the
Centers for Disease Control and Prevention, ADHD is the most prevalent neuropsychiatric dis-
order in childhood and adolescence.* It is the most common behavioral disorder encountered

by pediatric neurologists in clinical practice.'

OBJECTIVE
We aimed to conduct a survey involving pediatric neurologists to obtain information on diag-
nostic and therapeutic management of ADHD and to compare the results with the current lit-

erature and guidelines.

METHODS

After the study was approved by the Ethics Committee on February 20, 2018 (Research Ethics
Committee approval number: 2,501,524), questionnaires were sent to pediatric neurologists.
We performed a cross-sectional study using a questionnaire based on literature and consist-

ing of 28 multiple-choice questions covering the following topics related to ADHD: diagnosis,
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pharmacological treatments, and non-pharmacological treat-
ments for children with ADHD in the last 12 months of outpa-
tient clinical care. A tool was used to guide the participants while
filling out the questionnaire, making it impossible to move to the
next page without properly filling out the current page, thereby
preventing incomplete questionnaires.

The questionnaire was adapted to the Google Docs virtual plat-
form and sent twice via e-mail and WhatsApp message to pediat-
ric neurologists registered with the Brazilian Society of Pediatric
Neurology. The time required to complete the questionnaire was
approximately 10 minutes. No incentive was offered for participation
and the questionnaire was only available in Brazilian Portuguese,
the official language of Brazil.

The study included professionals who had completed their
residency/specialization in pediatric neurology and clinical neu-
rologists working in pediatric neurology. Specialists with labora-
tory conflicts of interest, professionals working as specialists for
< 2 years, and professionals not working in Brazil were excluded.

The results obtained from the questionnaire were analyzed using
descriptive statistics. In addition, the test of equality of proportions
was used to compare two groups of pediatric neurologists (dichot-
omized according to the median time they worked as specialists),
with a significance level of P = 0.05. In this test, the following vari-
ables were analyzed: request for evaluation and/or therapy with a
multidisciplinary team (psychologists, psycho-pedagogists, speech
therapists, occupational therapists); medical treatment in patients
under 6 years of age (preschool age group), complementary tests
before the beginning of treatment, option of performing contin-
uous or intermittent treatment, and perception of symptomatic
improvement in the face of the proposed treatment (medication

with or without therapy with a multidisciplinary team).

RESULTS

Characterization of the participants
The data collection phase included 548 members of the Brazilian
Society of Pediatric Neurology. Altogether, 788 invitations were
sent including 548 by e-mail and 240 via messaging apps to reach
60 members with inactive and/or non-existent e-mails.
Altogether, 150 questionnaires were answered (27.4% of the
548 neuropediatricians). Twenty-two participants (14.7%) were
excluded (20 participants worked as specialists for < 2 years, one
participant incorrectly filled out the identification details and could
not be confirmed by the Federal Council of Medicine, and one was
a foreigner). Thus, 128 questionnaires were included in the study.
The participants’ ages ranged from 29 to 74 years, with a mean
age of 40.8 years (standard deviation [SD]: 8.9). The duration of
working as a specialist ranged from 2 to 46 years, with a mean

duration of 10.6 years (SD: 10.1) and a median duration of 6 years.

Altogether, 106 participants (82.8%) reported part-time employ-
ment in the public health system (mainly responsible for attend-

ing to the low-income population in Brazil).

Diagnosis and treatment

All participants reported that they made the diagnosis of ADHD
by anamnesis, endorsed by the clinical criteria in disease clas-
sification manuals. Seventy-one (71.1%) participants used the
Diagnostic and Statistical Manual of Mental Disorders-fifth edi-
tion (DSM-5) and 37 (28.9%) used the International Classification
of Diseases-tenth edition (ICD-10). In addition, 122 (95.3%)
reported using school reports; 114 (89.1%) used questionnaires
such as the Swanson, Nolan, and Pelham-IV scale (SNAP IV);
and 12 (9.4%) participants used other instruments.

Once the diagnosis was established, 123 (96.1%) participants
reported referring the patient for assessment and/or treatment to
a multidisciplinary team (psychologists, speech therapists, psy-
cho-pedagogists, and occupational therapists). Among these pro-
fessionals, most of the neurologists referred the patients to psy-
chologists (n = 118, 95.9%).

A greater symptomatic improvement was perceived following
combination treatment (combination of medication and inter-
vention by a multidisciplinary team) when compared with other
treatment schemes, with 124 (96.9%) of the participants reporting
symptomatic improvement.

The use of medications was most frequent among patients aged
7-10 years (108 replies, 84.4%) when compared with those aged
> 10 years and < 7 years, which corresponded to 15 (11.7%) and
5 (3.9%) replies, respectively. Short-acting methylphenidate was
the most frequently prescribed medication (n = 109, 85.2%), fol-
lowed by long-acting methylphenidate (n = 69, 53.9%) (Table 1).

Most of the participants (n = 65, 50.8%) indicated treatment
for an indefinite duration with individualized management. When
asked about continuous or intermittent use of medications in the
last 12 months, 67 (52.3%) participants reported that they recom-
mended pauses on weekends and/or during vacations, 27 (21.1%)
recommended continuous treatment, and 34 (26.6%) recommended
continuous use of medication as well as pauses on weekends and/

or during vacations.

Table 1. Medications most commonly used by pediatric
neurologists for attention deficit hyperactivity disorder

Number and percentage

Medication ..

of the participants
Short-acting methylphenidate 109 (85.2%)
Long-acting methylphenidate 69 (53.9%)
Amphetamine 28 (21.9%)
Others (non-stimulants)” 43 (33.6%)

Tricyclic antidepressants, bupropion, clonidine.



The most common side effect encountered by pediatric neu-
rologists in clinical practice was headache, followed by hyporexia/
lack of appetite, and weight loss (Table 2).

When asked about the need to discontinue or change the med-
ications due to low tolerability, 111 (87%) participants answered in
affirmative. However, 67 (60%) participants adopted this change
in less than 10% of their patients.

With respect to complementary tests before starting the treat-
ment, 94 (73.4%) participants requested laboratory tests, 91 (71.1%)
requested an electrocardiogram, and 54 (42.2%) requested an

electroencephalogram.

Statistical analysis between the groups according to the
time they worked as specialists

Sixty-eight (53.1%) pediatric neurologists worked as specialists
for < 6 years, while 60 (49.9%) worked as specialists for > 6 years.
Only one of the analyzed variables, namely “requesting a psycho-
pedagogical evaluation” showed statistically significant differ-

ence between the groups.

DISCUSSION

The use of virtual environment has advantages as well as disad-
vantages for data collection. The advantages include the possi-
bility of covering participants from different geographic loca-
tions, anonymity of participants, minimization of the researcher’s
influence, convenience of answering the instrument at the most
appropriate time, ease of applying the instrument to several par-
ticipants, obtaining large samples, minimizing typing errors
once the data are entered into a virtual database, low cost, and
possibility of mandatory filing of questions. The disadvantages
include the possibility of e-mail being received by the participant
as Sending and Posting Advertisement in Mass (SPAM), lack of

skills of respondents, and dependence on technological resources

Table 2. Reported side effects of medications used for
attention deficit hyperactivity disorder

Number and percentage of the

Side effect .
participants

Headache 99 (77.3%)
Weight loss 93 (72.6%)
Hyporexia/lack of appetite 93 (72.6%)
Anxiety 63 (49.2%)
Tic 52 (40.6%)
Insomnia 47 (36.7%)
Tachycardia 47 (36.7%)
Hyperexcitability 32 (25%)
Epileptic seizures 7 (5.5%)
Others” 14 (10.9 %)

"High blood pressure, mood changes, chest pain, psychotic symptoms,
gastrointestinal tract symptoms.

and impersonality.>®” We obtained work responses from partici-
pants belonging to all Brazilian regions and all the questions were
answered. However, 10.9% of the e-mails were sent to non-exis-
tent email addresses and we believe that others may have reached
the participants as SPAM. We achieved a response rate of 27.4%,
which is consistent with that reported in the literature (12-25%
for virtual questionnaires).®

All the interviewed specialists established the diagnosis of
ADHD based on the criteria listed in classification systems such
as DSM (71%) or ICD (28.9%)."%'° A similar survey conducted
by Fitzgerald and McNicholas" included 134 health profession-
als from seven European countries to evaluate topics such as atti-
tudes, diagnosis, referral, treatment, and improvement in care. The
responses showed similar distribution, with most of the partici-
pants (77%) using DSM as a diagnostic aid. These data highlight
the importance of a solid base of updated diagnostic criteria and
classification systems for mental disorders that are clinically emi-
nent for diagnostic purposes. The preference for DSM suggests its
greater clinical applicability with better characterization of symp-
toms compared to other classification systems, since it is a specific
classification system for mental disorders. In contrast, although
the version of ICD translated into Brazilian Portuguese covers all
diseases, it does not contain the details of these diseases, as it is
restricted to the classification of the diseases.'>"?

Another aspect of these classification systems and diagnostic
criteria is their impact on the variation in the prevalence of ADHD.?
Consistency in the diagnosis was observed in the present series
and all respondents reported that they based their diagnosis on
the clinical history while following the current classification sys-
tems and using questionnaires or school reports. Other Brazilian
authors' " have observed similar results. Erbs™ conducted a sur-
vey involving professionals working in the field of mental health
(13 psychiatrists and one neurologist). This survey aimed to evalu-
ate the diagnosis of ADHD in the city of Joinville (Santa Catarina,
Brazil)." Peixoto and Rodrigues' evaluated the diagnosis and
treatment of school children with ADHD by mental health pro-
fessionals (ten psychiatrists and ten neurologists who worked in
the city of Vitoria, Espirito Santo, Brazil).”* These authors evalu-
ated the knowledge about ADHD among Brazilian health profes-
sionals and concluded that the diagnosis was mainly based on the
DSM and/or ICD-10 diagnostic criteria.'*'?

Pediatric neurologists in the present study uniformly under-
stood the importance of a multidisciplinary team in the manage-
ment of ADHD, with psychologists being the most commonly cited
professionals. Similar results have been reported in the aforemen-
tioned surveys.''*'* Evidence of the efficacy of behavioral therapy
supports the role of psychologists in the treatment of ADHD.>!¢2

Most of the participants (n = 124, 96.9%) reported a signifi-

cant improvement in symptoms following combination treatment.



Although initial results of the Multimodal Treatment of ADHD
study emphasized the superiority of pharmacological treatment
alone for symptomatic improvement, re-analyses and re-appraisals
have highlighted the superiority of combination treatment for com-
posite outcomes and for the domain of functional impairment.**
However, respondents in the present survey reported symptom-
atic improvement following pharmacological treatment alone
compared to exclusive psychotherapeutic intervention, highlight-
ing the importance of pharmacological treatment for ADHD.?"*

Analysis of the responses regarding indications of medication
according to age group showed that the participants preferred phar-
macological treatment for school-age children, which is consistent
with the ADHD treatment guidelines that recommend the use of
psychostimulants (first-line treatment) combined with behavioral
interventions.***

Pharmacological treatment aims to normalize the prefrontal
cortex activity by restoring the normal concentrations of dopamine
and noradrenaline, which have been recognized to play a role in
the physiopathology of ADHD. Thus, by strengthening the pre-
frontal cortical impulse, patients can recognize important stimuli
and separate them from unnecessary ones, reducing hyperactivity
and improving attention.” %’ Psychostimulants are the first-choice
drugs for the treatment of ADHD and are widely used in children
aged > 6 years, adolescents, and adults with ADHD.#1023-26

Methylphenidate has been the most frequently prescribed
psychostimulant for children and adolescents since the 1990s,
accounting for 77 to 87% of all prescriptions for psychostimulants.?
Methylphenidate was the most frequently indicated medication
for the initial treatment of ADHD by the specialists in the pres-
ent study. Short-acting methylphenidate was the most frequently
prescribed medication, followed by long-acting methylphenidate
and amphetamine. Similarly, short-acting methylphenidate was
the most frequently prescribed medication by physicians in the
survey conducted by Fitzgerald and McNicholas,' although its
dosing convenience differs from that of long-acting methylphe-
nidate, which can be administered in a single daily dose."»*!
We believe that in addition to the possible benefits of short-act-
ing medications such as a lower frequency of insomnia and weight
loss, long-acting methylphenidate and amphetamines may even-
tually be prescribed less frequently, since they are more expensive
and most of the respondents work at least part-time in the public
health sector.**>** However, this issue as well as others that may
interfere with the choice of medication (such as the patient’s eco-
nomic condition, presence of comorbidities at the time of ADHD
diagnosis, and lack of response to psychostimulants) were not
addressed in the present survey.

In contrast, 33.6% of participants reported the use of non-stim-
ulant medications to treat ADHD. Approximately 30% of the chil-

dren do not respond to or do not tolerate the initial stimulant

and may benefit from medications such as tricyclic antidepres-
sants, bupropion, clonidine, and atomoxetine (not commercial-
ized in Brazil); which belong to drug classes other than meth-
ylphenidate or amphetamine.’>*® These drugs were found to be
efficacious in the treatment of ADHD, although with a lower
therapeutic response than stimulants. In addition to their use
as substitutes for stimulants, these medications may be used as
adjuvants in the treatment of ADHD or even for the treatment
of comorbidities."*!%*%7

Almost half of the respondents indicated treatment for an
indefinite period with individualized management. Together with
the recognition that symptoms of ADHD persist throughout adult-
hood, stimulant medications can be continued throughout the life
in most of the children diagnosed with ADHD during elementary
school."** Discontinuation is indicated when the patient has been
asymptomatic for approximately a year or when symptoms improve
without the need for adjustments in medications. Development
of side effects is another indication for discontinuing or reducing
the dose of medications.?2?**

The side effects of stimulants in children and adolescents are:
uncommon, short-lived, and responsive to dose adjustments or
tolerated with time of use (transient).” Severe side effects (move-
ment disorders such as tics, obsessive-compulsive thoughts, psy-
chotic symptoms) are rare and reversed by discontinuation of the
medication.”” Pediatric neurologists participating in this study
reported headache as the most commonly encountered side effect in
clinical practice, followed by hyporexia/lack of appetite and weight
loss. Our findings were similar to those reported in a Brazilian
study by Carlini et al.,*® which was sponsored by a pharmaceuti-
cal company for the evaluation of main side effects of methylphe-
nidate. Altogether, 7,500 questionnaires were sent to neurologists
and psychiatrists and 892 (11.9%) questionnaires were answered.
It is important to emphasize that we discussed the side effects of
all medications used to treat ADHD, while the survey by Carlini
et al.*® evaluated the side effects of methylphenidate.

Possibly, the most frequently reported side effects are due to the
use of short-acting methylphenidate, since it is the most frequently
prescribed medication. We observed an agreement between the
main side effects reported by the participants and those commonly
described in clinical studies. In a randomized, double-blind, pla-
cebo-controlled trial, Greenhill et al.*® found that among patients
using methylphenidate, the most frequent side effect was head-
ache, followed by lack of appetite, stomach pain, and insomnia.

There are guidelines for requesting complementary tests
to monitor possible side effects. Some guidelines recommend
obtaining a detailed clinical history including personal or fam-
ily history of cardiovascular diseases, presence of tics, and sleep
disorders (insomnia) before starting pharmacological treat-

ment for ADHD; since these conditions can be aggravated by



the treatment for ADHD, especially when psychostimulants are
used.*”*! During physical examination before starting the medi-
cation, it is important to measure weight, height, blood pressure,
and heart rate to determine the exact time of occurrence of the
main side effects and to carry out the correct management as pre-
viously described.”***! Ninety-four (73.4%) participants in the
present study reported requesting laboratory tests and 91 (71.1%)
requested an electrocardiogram. According to Cortese et al.,*
there is no evidence suggesting that pharmacological treatment
with psychostimulants is associated with alterations in the QT
interval, sudden cardiac death, acute myocardial infarction, or
cerebrovascular accidents. Some of the main guidelines for the
treatment of ADHD (American Academy of Pediatrics, Canadian
ADHD Practice Guidelines, National Institute for Health and
Clinical Excellence Guideline) and some systematic reviews
do not recommend a routine electrocardiogram. It is indicated
only in case of family and/or personal history of cardiovascular
diseases, a history of sudden death among first-degree relatives,
risk of QT-interval alteration by the medication of choice, and
changes in cardiac physical examination.*** Since the partici-
pants were not asked about the reason for requesting the exam,
we believe that some requests for complementary electrocardio-
grams were due to a family or personal history of heart diseases.

Fifty-four (42.2%) specialists reported requesting an electro-
encephalogram before starting the treatment. These participants
believed that psychostimulants may reduce the seizure threshold.
According to Kaufmann et al.,* methylphenidate, the main psy-
chostimulant used to treat ADHD, can cause sleep deprivation
and reduce the seizure threshold. However, it does not exert any
effect on neurotransmitters such as gamma-aminobutyric acid,
glutamate, and aspartate or on calcium and sodium, which are
associated with the physiopathology of epilepsy. These findings
suggest that methylphenidate does not increase the risk of epileptic
seizures. Controlled clinical trials have demonstrated the safety
and efficacy of methylphenidate in children with both epilepsy and
ADHD.*#>0These studies have concluded that methylphenidate
can be used safely in patients with ADHD without epilepsy, with
controlled epileptic seizures, or with electrographic alterations in
the absence of clinical seizures. In patients with uncontrolled epi-
leptic seizures, careful clinical follow-up and electrographic mon-
itoring are necessary during treatment.”

The last debatable point in the management of patients was con-
tinuity of treatment. Considering the heterogeneity of the disorder,
we found different management practices among our participants
regarding the indication of continuous use of psychostimulants or
pausing on weekends and/or during school vacations. Pausing the
medication is generally indicated when the symptoms compromise
school performance due to side effects such as insomnia, lack of

appetite, weight loss, and growth retardation."*?%*3

The two groups of specialists exhibited similar behavior regard-
ing requests for evaluation and therapy by a multidisciplinary
team. However, request for psycho-pedagogical evaluation was
more frequent among pediatric neurologists who worked as spe-
cialists for < 6 years, which could be attributed to concomitant
learning disabilities at the time of ADHD diagnosis (a prevalence
of 10 to 25%).>*

Limitations
It was not possible to accurately determine the response rate.
Hence, we could not extrapolate these behaviors to all Brazilian

pediatric neurologists due to methodological limitations.

CONCLUSION

The present study evaluated aspects of ADHD considered impor-
tant by researchers. These included diagnostic resources as well
as questions regarding treatment such as the role of a multidis-
ciplinary team, most suitable drugs, reasons for discontinuing
treatment, most common side effects, requests for complemen-
tary tests before starting the medications, and continuity of treat-
ment. Brazilian pediatric neurologists participating in this study
complied with clinical guidelines as well as guidelines regarding
pharmacological and non-pharmacological treatments, empha-
sizing the importance of diagnostic manuals and treatment
guidelines for an eminently clinical situation and enabling uni-

formity in quality treatment.

REFERENCES

1. Faraone SV, Asherson P, Banaschewski T, et al. Attention-deficit/
hyperactivity disorder. Nat Rev Dis Primers. 2015;1:15020. PMID:
27189265; https://doi.org/10.1038/nrdp.2015.20.

2. Polanczyk G, de Lima MS, Horta BL, Biederman J, Rohde LA. The
worldwide prevalence of ADHD: a systematic review and metaregression
analysis. Am J Psychiatry. 2007;164(6):942-8. PMID: 17541055; https://
doi.org/10.1176/ajp.2007.164.6.942.

3. Feldman HM, Reiff MI. Clinical practice. Attention deficit-hyperactivity
disorder in children and adolescents. N Engl J Med. 2014;370(9):838-46.
Erratum in: N Engl J Med. 2015;372(2):197. Dosage error in text. PMID:
24571756; https://doi.org/10.1056/NEJMcp1307215.

4. Centers for Disease Control and Prevention. Children’s Mental
Health. Data & Statistics. Available from: https://www.cdc.gov/
childrensmentalhealth/data.html. Accessed in 2022 (Sep 28).

5. Edwards PJ, Roberts |, Clarke MJ, et al. Methods to increase response
to postal and electronic questionnaires. Cochrane Database
Syst Rev. 2009;2009(3):MR000008. PMID: 19588449; https://doi.
0rg/10.1002/14651858.MR000008.pub4.

6. Fleming CM, Bowden M. Web-based surveys as an alternative to
traditional mail methods. J Environ Manage. 2009;90(1):284-92. PMID:
18082316; https://doi.org/10.1016/jjenvman.2007.09.011.


https://doi.org/10.1038/nrdp.2015.20
https://doi.org/10.1176/ajp.2007.164.6.942
https://doi.org/10.1176/ajp.2007.164.6.942
https://doi.org/10.1056/NEJMcp1307215
https://www.cdc.gov/childrensmentalhealth/data.html
https://www.cdc.gov/childrensmentalhealth/data.html
https://doi.org/10.1002/14651858.MR000008.pub4
https://doi.org/10.1002/14651858.MR000008.pub4
https://doi.org/10.1016/j.jenvman.2007.09.011

ORIGINAL ARTICLE | Nunes MEN, Zuaneti PA, Hamad APA

van Gelder MM, Bretveld RW, Roeleveld N. Web-based questionnaires:
the future in epidemiology? Am J Epidemiol. 2010;172(11):1292-8.
PMID: 20880962; https://doi.org/10.1093/aje/kwq291.

Austerman J. ADHD and behavioral disorders: Assessment, management,
and an update from DSM-5. Cleve Clin J Med. 2015;82(11 Suppl 1):52-7.
PMID: 26555810; https://doi.org/10.3949/ccjm.82.51.01.

Moriyama TS, Cho AJM, Verin RE, et al. Attention deficit hyperactivity
disorder. In: Rey JM, Zepf FD, editors. IACAPAP e-Textbook of Child and
Adolescent Mental Health. Geneva: International Association for Child

and Adolescent Psychiatry and Allied Professions; 2012. p. 1-23.

. Rohde LA, Buitelaar JK, Gerlach M, Faraone SV.The World Federation of

ADHD Guide. Porto Alegre: Artmed; 2019. Available from: http://www.
russellbarkley.org/factsheets/TheWorldFederationOfAdhdGuide.pdf.
Accessed in 2022 (Sep 28).

. Fitzgerald M, McNicholas F. Attitudes and practices in the management

of ADHD among healthcare professionals who responded to a European
survey. Ir J Psychol Med. 2014;31(1):31-7. PMID: 30189470; https://doi.
org/10.1017/ipm.2013.45.

. American Psychiatric Association. DSM-5 Task Force. 5th ed. Washington,

DC: American Psychiatric Publishing; 2013. https://doi.org/10.1176/
appi.books.9780890425596.

. World Health Organization. The ICD-10 classification of mental and

behavioural disorders: diagnostic criteria for research. Geneva: World
Health Organization; 1993. Available from: https://apps.who.int/iris/
handle/10665/37108.

. Erbs GC. As vérias formas de avaliacdo do TDAH na cidade de Joinville.

Psicologia.pt. 2010. Available from: https.//www.psicologia.pt/artigos/
ver_artigo.php?codigo=A0540. Accessed in 2022 (Sep 28).

. Peixoto ALB, Rodrigues MMP. Diagndstico e tratamento de TDAH em

criangas escolares, segundo profissionais da saiide mental. Aletheia.
2008;28:91-103. Available from: http://pepsic.bvsalud.org/scielo.
php?script=sci_arttext&pid=51413-03942008000200008&Ing=pt.
Accessed in 2022 (Sep 28).

. Antshel KM, Olszewski AK. Cognitive behavioral therapy for adolescents

with ADHD. Child Adolesc Psychiatr Clin N Am.2014;23(4):825-42. PMID:
25220089; https://doi.org/10.1016/j.chc.2014.05.001.

. Evans SW, Owens JS, Wymbs BT, Ray AR. Evidence-Based Psychosocial

Treatments for Children and Adolescents With Attention Deficit/
Hyperactivity Disorder. J Clin Child Adolesc Psychol. 2018;47(2):157-
98. PMID: 29257898; https://doi.org/10.1080/15374416.2017.1390757.

. Ferrin M, Sonuga-Barke E, Daley D, et al. Non-pharmacologic treatments

for attention-deficit/hyperactivity disorder (ADHD). In: Rey JM, editor.
IACAPAP e-Textbook of Child and Adolescent Mental Health. Geneva:
International Association for Child and Adolescent Psychiatry and
Allied Professions; 2016. p. 1-23. Available from: https://iacapap.org/_
Resources/Persistent/59eb6381de4a279b84838d2fc367fe701b0c50
ea/D.1.1-ADHD-NON-PHARMA-2016.pdf. Accessed in 2022 (Sep 28).

. He JA, Antshel KM. Cognitive behavioral therapy for attention-deficit/

hyperactivity disorder in college students: a review of the literature.

20.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Cognitive and Behavioral Practice. 2017;24(2):152-73. https://doi.
0rg/10.1016/j.cbpra.2016.03.010.

Knouse LE, Safren SA. Current status of cognitive behavioral therapy
for adult attention-deficit hyperactivity disorder. Psychiatr Clin North
Am. 2010;33(3):497-509. PMID: 20599129; https://doi.org/10.1016/j.
psc.2010.04.001.

. Hinshaw SP, Arnold LE; For the MTA Cooperative Group. ADHD,

Multimodal Treatment, and Longitudinal Outcome: Evidence, Paradox,
and Challenge. Wiley Interdiscip Rev Cogn Sci. 2015;6(1):39-52. PMID:
25558298; https://doi.org/10.1002/wcs.1324.

Rohde LA, Halpern R. Transtorno de déficit de atenc¢do/hiperatividade:
atualizacdo [Recent advances on attention deficit/hyperactivity
disorder]. J Pediatr (Rio J). 2004;80(2 Suppl):S61-70. PMID: 15154074;
https://doi.org/10.2223/1170.

Pliszka S; AACAP Work Group on Quality Issues. Practice parameter for the
assessment and treatment of children and adolescents with attention-deficit/
hyperactivity disorder. ] Am Acad Child Adolesc Psychiatry. 2007;46(7):894-
921. PMID: 17581453; https.//doi.org/10.1097/chi.0b013e318054e724.
Wolraich ML, Hagan JF Jr, Allan C, et al. Clinical Practice Guideline for the
Diagnosis, Evaluation, and Treatment of Attention-Deficit/Hyperactivity
Disorder in Children and Adolescents. Pediatrics. 2019;144(4):e20192528.
Erratum in: Pediatrics. 2020;145(3). PMID: 31570648; https://doi.
0rg/10.1542/peds.2019-2528.

Bidwell LC, McClernon FJ, Kollins SH. Cognitive enhancers for the
treatment of ADHD. Pharmacol Biochem Behav. 2011;99(2):262-74.
PMID: 21596055; https://doi.org/10.1016/j.pbb.2011.05.002.

Sharma A, Couture J. A review of the pathophysiology, etiology,
and treatment of attention-deficit hyperactivity disorder (ADHD).
Ann Pharmacother. 2014;48(2):209-25. PMID: 24259638; https://doi.
org/10.1177/1060028013510699.

Tripp G, Wickens JR. Neurobiology of ADHD. Neuropharmacology.
2009;57(7-8):579-89. PMID: 19627998; https://doi.org/10.1016/j.
neuropharm.2009.07.026.

Zito JM, Safer DJ, DosReis S, et al. Psychotropic practice patterns for
youth: a 10-year perspective. Arch Pediatr Adolesc Med. 2003;157(1):17-
25. PMID: 12517190; https://doi.org/10.1001/archpedi.157.1.17.
Coghill D, Banaschewski T, Zuddas A, et al. Long-acting methylphenidate
formulations in the treatment of attention-deficit/hyperactivity
disorder: a systematic review of head-to-head studies. BMC Psychiatry.
2013;13:237. Erratum in: BMC Psychiatry. 2015;15:202. PMID: 24074240;
https:.//doi.org/10.1186/1471-244X-13-237.

Connor DF, Steingard RJ. New formulations of stimulants for
attention-deficit hyperactivity disorder: therapeutic potential.
CNS Drugs. 2004;18(14):1011-30. PMID: 15584770; https://doi.
0rg/10.2165/00023210-200418140-00005.

. Sharma A, Couture J. A review of the pathophysiology, etiology,

and treatment of attention-deficit hyperactivity disorder (ADHD).
Ann Pharmacother. 2014;48(2):209-25. PMID: 24259638; https://doi.
org/10.1177/1060028013510699.

6 Sao Paulo Med J. 2023;141(4):e2021966


https://doi.org/10.1093/aje/kwq291
https://doi.org/10.3949/ccjm.82.s1.01
http://www.russellbarkley.org/factsheets/TheWorldFederationOfAdhdGuide.pdf
http://www.russellbarkley.org/factsheets/TheWorldFederationOfAdhdGuide.pdf
https://doi.org/10.1017/ipm.2013.45
https://doi.org/10.1017/ipm.2013.45
https://psycnet.apa.org/doi/10.1176/appi.books.9780890425596
https://psycnet.apa.org/doi/10.1176/appi.books.9780890425596
https://apps.who.int/iris/handle/10665/37108
https://apps.who.int/iris/handle/10665/37108
http://Psicologia.pt
https://www.psicologia.pt/artigos/ver_artigo.php?codigo=A0540
https://www.psicologia.pt/artigos/ver_artigo.php?codigo=A0540
http://pepsic.bvsalud.org/scielo.php?script=sci_arttext&pid=S1413-03942008000200008&lng=pt
http://pepsic.bvsalud.org/scielo.php?script=sci_arttext&pid=S1413-03942008000200008&lng=pt
https://doi.org/10.1016/j.chc.2014.05.001
https://doi.org/10.1080/15374416.2017.1390757
https://iacapap.org/_Resources/Persistent/59eb6381de4a279b84838d2fc367fe701b0c50ea/D.1.1-ADHD-NON-PHARMA-2016.pdf
https://iacapap.org/_Resources/Persistent/59eb6381de4a279b84838d2fc367fe701b0c50ea/D.1.1-ADHD-NON-PHARMA-2016.pdf
https://iacapap.org/_Resources/Persistent/59eb6381de4a279b84838d2fc367fe701b0c50ea/D.1.1-ADHD-NON-PHARMA-2016.pdf
https://doi.org/10.1016/j.cbpra.2016.03.010
https://doi.org/10.1016/j.cbpra.2016.03.010
https://doi.org/10.1016/j.psc.2010.04.001
https://doi.org/10.1016/j.psc.2010.04.001
https://doi.org/10.1002/wcs.1324
https://doi.org/10.2223/1170
https://doi.org/10.1097/chi.0b013e318054e724
https://doi.org/10.1542/peds.2019-2528
https://doi.org/10.1542/peds.2019-2528
https://doi.org/10.1016/j.pbb.2011.05.002
https://doi.org/10.1177/1060028013510699
https://doi.org/10.1177/1060028013510699
https://doi.org/10.1016/j.neuropharm.2009.07.026
https://doi.org/10.1016/j.neuropharm.2009.07.026
https://doi.org/10.1001/archpedi.157.1.17
https://doi.org/10.1186/1471-244X-13-237
https://doi.org/10.2165/00023210-200418140-00005
https://doi.org/10.2165/00023210-200418140-00005
https://doi.org/10.1177/1060028013510699
https://doi.org/10.1177/1060028013510699

Attitudes and practices in the management of attention deficit hyperactivity disorder

among Brazilian pediatric neurologists who responded to a national survey: a cross-sectional study | ORIGINAL ARTICLE

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

Cortese S, Holtmann M, Banaschewski T, et al. Practitioner review:
current best practice in the management of adverse events during
treatment with ADHD medications in children and adolescents. J Child
Psychol Psychiatry. 2013;54(3):227-246. PMID: 23294014; https://doi.
org/10.1111/jcpp.12036.

Graham J, Coghill D. Adverse effects of pharmacotherapies for
attention-deficit hyperactivity disorder: epidemiology, prevention
and management. CNS Drugs. 2008;22(3):213-37. PMID: 18278977;
https://doi.org/10.2165/00023210-200822030-00003.

Pastura G, Mattos P. Efeitos colaterais do metilfenidato. Arch Clin
Psychiatry (Sao Paulo). 2004;31(2):100-4. https://doi.org/10.1590/
s0101-60832004000200006.

Spencer T, Biederman J, Wilens T. Nonstimulant treatment of adult
attention-deficit/hyperactivity disorder. Psychiatr Clin North Am.
2004;27(2):373-83. PMID: 15064003; https://doi.org/10.1016/j.
psc.2003.12.001.

Waxmonsky JG. Nonstimulant therapies for attention-deficit hyperactivity
disorder (ADHD) in children and adults. Essent Psychopharmacol.
2005;6(5):262-76. PMID: 16222911.

Dopheide JA, Pliszka SR. Attention-deficit-hyperactivity disorder: an
update. Pharmacotherapy. 2009;29(6):656-79. PMID: 19476419; https://
doi.org/10.1592/phco.29.6.656.

Carlini A, Nappo AS, Nogueira V, Naylor FGM. Metilfenidato: Influéncia
da Notificacao de Receita A (cor amarela) sobre a pratica de prescricao
por médicos brasileiros. Arch. Clin. Psychiatry (Sao Paulo). 2003;30(1):11-
20. https://doi.org/10.1590/50101-60832003000100002.

Greenhill L, Kollins S, Abikoff H, et al. Efficacy and safety of immediate-
release methylphenidate treatment for preschoolers with ADHD. J Am
Acad Child Adolesc Psychiatry. 2006;45(11):1284-93. Erratum in: J Am
Acad Child Adolesc Psychiatry. 2007;46(1):141. PMID: 17023867; https://
doi.org/10.1097/01.chi.0000235077.32661.61.

Canadian ADHD Resource Alliance (CADDRA): Canadian ADHD Practice
Guidelines. Fourth Edition. Toronto ON: CADDRA; 2018.

NICE - National Institute for Health and Clinical Excellence. Attention
deficit hyperactivity disorder: diagnosis and management. Nice
Guideline n° 87. March, 2018. Available from: https://www.nice.
org.uk/guidance/ng87/resources/attention-deficit-hyperactivity-
disorder-diagnosis-and-management-pdf-1837699732933. Accessed
in 2022 (Sep 28).

Wolraich ML, Hagan JF Jr, Allan C, et al. Clinical Practice Guideline for the
Diagnosis, Evaluation, and Treatment of Attention-Deficit/Hyperactivity
Disorder in Children and Adolescents. Pediatrics. 2019;144(4):20192528.
Erratum in: Pediatrics. 2020;145(3). PMID: 31570648; https://doi.
org/10.1542/peds.2019-2528.

Aggarwal V, Aggarwal A, Khan D. Electrocardiogram before starting
stimulant medications: to order or not? Cardiol Young. 2016;26(1):216-9.
PMID: 26278960; https://doi.org/10.1017/5S1047951115001274.

Elia J, Vetter VL. Cardiovascular effects of medications for the treatment of

attention-deficit hyperactivity disorder: what is known and how should

itinfluence prescribing in children? Paediatr Drugs. 2010;12(3):165-75.
PMID: 20481646; https://doi.org/10.2165/11532570-000000000-00000.

45. Thapar A, Cooper M. Attention deficit hyperactivity disorder. Lancet.
2016;387(10024):1240-50. PMID: 26386541; https://doi.org/10.1016/
S0140-6736(15)00238-X.

46. Kaufmann R, Goldberg-Stern H, Shuper A. Attention-deficit disorders
and epilepsy in childhood: incidence, causative relations and treatment
possibilities. J Child Neurol. 2009;24(6):727-33. PMID: 19491115; https://
doi.org/10.1177/0883073808330165.

47. Gonzalez-Heydrich J, Dodds A, Whitney J, et al. Psychiatric disorders and
behavioral characteristics of pediatric patients with both epilepsy and
attention-deficit hyperactivity disorder. Epilepsy Behav. 2007;10(3):384-8.
PMID: 17368109; https://doi.org/10.1016/j.yebeh.2007.01.010.

48. Gucuyener K, Erdemoglu AK, Senol S, et al. Use of methylphenidate
for attention-deficit hyperactivity disorder in patients with
epilepsy or electroencephalographic abnormalities. J Child Neurol.
2003;18(2):109-12. PMID: 12693777; https://doi.org/10.1177/08830
738030180020601.

49. Gross-Tsur V, Manor O, van der Meere J, Joseph A, Shalev RS. Epilepsy
and attention deficit hyperactivity disorder: is methylphenidate safe
and effective? J Pediatr. 1997;130(1):40-4. Corrected and republished
in: J Pediatr. 1997;130(4):670-4. PMID: 9003849; https://doi.org/10.1016/
s0022-3476(97)70308-1.

50. Hemmer SA, Pasternak JF, Zecker SG, Trommer BL. Stimulant therapy
and seizure risk in children with ADHD. Pediatr Neurol. 2001;24(2):99-
102. PMID: 11275457; https://doi.org/10.1016/50887-8994(00)00240-x.

51. Rotta NT, Ohlweiler L, Riesgo RS. Transtornos da aprendizagem.
abordagem neurobioldgica e multidisciplinar. Porto Alegre: Editora
Artmed; 2016. p. 262-356, 392-405.

52. Dulcan M. Practice parameters for the assessment and treatment of
children, adolescents, and adults with attention-deficit/hyperactivity
disorder. American Academy of Child and Adolescent Psychiatry. J
Am Acad Child Adolesc Psychiatry. 1997;36(10 Suppl):855-121S. PMID:
9334567; https://doi.org/10.1097/00004583-199710001-00007.

Authors’ contributions: Nunes MES: conceptualization (equal),

data curation (equal), formal analysis (equal), funding acquisition
(equal), investigation (equal), methodology (equal), project
administration (equal), resources (equal), software (equal), supervision
(equal), validation (equal), visualization (equal), writing-original

draft (equal), writing-review, and editing (equal); Zuanetti PA:
conceptualization (equal), data curation (equal), formal analysis (equal),
funding acquisition (equal), investigation (equal), methodology
(equal), project administration (equal), resources (equal),

software (equal), supervision (equal), validation (equal), visualization
(equal), writing-original draft (equal), writing-review, and editing (equal);
Hamad APA: conceptualization (equal), data curation (equal),

formal analysis (equal), funding acquisition (equal), investigation

(equal), methodology (equal), project administration (equal), resources

Sao Paulo Med J. 2023;141(4):e2021966


https://doi.org/10.1111/jcpp.12036
https://doi.org/10.1111/jcpp.12036
https://doi.org/10.2165/00023210-200822030-00003
https://doi.org/10.1590/s0101-60832004000200006
https://doi.org/10.1590/s0101-60832004000200006
https://doi.org/10.1016/j.psc.2003.12.001
https://doi.org/10.1016/j.psc.2003.12.001
https://doi.org/10.1592/phco.29.6.656
https://doi.org/10.1592/phco.29.6.656
https://doi.org/10.1590/S0101-60832003000100002
https://doi.org/10.1097/01.chi.0000235077.32661.61
https://doi.org/10.1097/01.chi.0000235077.32661.61
https://www.nice.org.uk/guidance/ng87/resources/attention-deficit-hyperactivity-disorder-diagnosis-and-management-pdf-1837699732933
https://www.nice.org.uk/guidance/ng87/resources/attention-deficit-hyperactivity-disorder-diagnosis-and-management-pdf-1837699732933
https://www.nice.org.uk/guidance/ng87/resources/attention-deficit-hyperactivity-disorder-diagnosis-and-management-pdf-1837699732933
https://doi.org/10.1542/peds.2019-2528
https://doi.org/10.1542/peds.2019-2528
https://doi.org/10.1017/S1047951115001274
https://doi.org/10.2165/11532570-000000000-00000
https://doi.org/10.1016/S0140-6736(15)00238-X
https://doi.org/10.1016/S0140-6736(15)00238-X
https://doi.org/10.1177/0883073808330165
https://doi.org/10.1177/0883073808330165
https://doi.org/10.1016/j.yebeh.2007.01.010
https://doi.org/10.1177/08830738030180020601
https://doi.org/10.1177/08830738030180020601
https://doi.org/10.1016/s0022-3476(97)70308-1
https://doi.org/10.1016/s0022-3476(97)70308-1
https://doi.org/10.1016/s0887-8994(00)00240-x
https://doi.org/10.1097/00004583-199710001-00007

ORIGINAL ARTICLE | Nunes MEN, Zuaneti PA, Hamad APA

(equal), software (equal), supervision (equal), validation (equal),
visualization (equal), writing-original draft (equal), writing-review,

and editing (equal). All authors actively contributed to the discussion
regarding the study results and reviewed and approved the final version

for publication

Acknowledgments: The authors would like to thank the pediatric
neurologists for their participation, without whom this study would not

have been possible

Sources of funding: There are no funding sources to report

Conflicts of interest: None

Date of first submission: December 5, 2021
Last received: April 22, 2022
Accepted: September 20, 2022

Address for correspondence:

Marina Estima Neiva Nunes

Departamento de Neurociéncias e Ciéncias do Comportamento,
Faculdade de Medicina de Ribeirdo Preto (FMRP), Universidade de Séo
Paulo (USP)

Av. Bandeirantes, 3.900

Monte Alegre — Ribeirdo Preto (SP) — Brasil

CEP 14049-900

Tel. (+55 16) 3963-6668/3963-6669

E-mail: marinapesquisatdah@gmail.com

© 2023 by Associacao Paulista de Medicina
This is an open access article distributed under the terms of the Creative Commons license.

8 Sdo Paulo Med J. 2023;141(4):e2021966


mailto:marinapesquisatdah@gmail.com

INSTRUCTIONS FOR AUTHORS

Scope and indexing

Sao Paulo Medical Journal (formerly Revista Paulista de Medicina)
was founded in 1932 and is published bimonthly by Associa¢do Pau-
lista de Medicina, a regional medical association in Brazil.

The Journal accepts articles in English in the fields of evidence-
based health, including internal medicine, epidemiology and public
health, specialized medicine (gynecology & obstetrics, mental health,
surgery, pediatrics, urology, neurology and many others), and also
physical therapy, speech therapy, psychology, nursing and healthcare
management/administration.

Sdo Paulo Medical Journal’s articles are indexed in MEDLINE,
LILACS, SciELO, Science Citation Index Expanded, Journal Citation
Reports/Science Edition (ISI) and EBSCO Publishing.

Editorial policy

Papers with a commercial objective will not be accepted: please
review the Journal’s conflicts of interest policy below.

Sao Paulo Medical Journal accepts manuscripts previously depos-
ited in a trusted preprint server.

Sdo Paulo Medical Journal supports Open Science practices. It
invites reviewers to join Open Peer Review practices through accep-
tance that their identities can be revealed to the authors of articles.
However, this is purely an invitation: reviewers may also continue to
provide their input anonymously.

Sao Paulo Medical Journal is an open-access publication.
This means that it publishes full texts online with free access
for readers.

Sdo Paulo Medical Journal applies a publication fee in the form of
an article processing charge (APC) for all studies conducted outside
of Brazil. This rate will be charged to the corresponding author when
the study has been accepted on the grounds of its scientific merit. This
fee is US$ 500.00 and is independent of the length of the text. The cor-
responding author should wait to receive the journal’s invoice before
making the payment. The article will only be published after presen-
tation of the proof of payment. Submission is free for all. Associagdo
Paulista de Medicina provides financial support for the Journal.

Articles accepted for publication become the Journals property
for copyright purposes, in accordance with Creative Commons attri-

bution type BY.

Transparency and integrity: guidelines for writing

The Journal recommends that all articles submitted should com-
ply with the editorial quality standards established in the Uniform
Requirements for Manuscripts Submitted to Biomedical Journals,' as
updated in the Recommendations for the Conduct, Reporting, Editing
and Publication of Scholarly Work in Medical Journals. These standards

were created and published by the International Committee of Medical

Journal Editors (ICMJE) as a step towards integrity and transparency in
science reporting and they were updated in December 2018.!

All studies published in Sdo Paulo Medical Journal must be
described in accordance with the specific guidelines for papers
reporting on clinical trials (CONSORT),* systematic reviews and
meta-analyses (PRISMA),** observational studies (STROBE),>® case
reports (CARE)” and accuracy studies on diagnostic tests (STARD).5?
These guidelines ensure that all methodological procedures have been
described, and that no result has been omitted. If none of the above
reporting guidelines are adequate for the study design, authors are
encouraged to visit the EQUATOR Network website (http://www.
equator-network.org/) to search for appropriate tools.

Conflicts of interest

Authors are required to describe any conflicts of interest that may
exist regarding the research or the publication of the article. Failure to
disclose any conflicts of interest is a form of misconduct.

Conflicts of interest may be financial or non-financial. The Jour-
nal recommends that the item “Conflicts of interest” at http://www.
icmje.org should be read to obtain clarifications regarding what may
or may not be considered to be a conflict of interest. The existence
and declaration of conflicts of interest is not an impediment to pub-

lication at all.

Acknowledgements and funding

Grants, bursaries and any other financial support for studies must
be mentioned separately, after the references, in a section named
“Acknowledgements.” Any financial support should be acknowledged,
always with the funding agency name, and with the protocol num-
ber whenever possible. Donation of materials used in the research can
and should be acknowledged too.

This section should also be used to acknowledge any other contri-
butions from individuals or professionals who have helped in produc-
ing or reviewing the study, and whose contributions to the publication

do not constitute authorship.

Authorship

The Journal supports the position taken by the ICMJE (http://
www.icmje.org) regarding authorship. All authors should read
ICMJE’s recommendations to obtain clarifications regarding the crite-
ria for authorship and to verify whether all of them have made enough
contributions to be considered authors."

All authors of articles published in Sdo Paulo Medical Journal
need to have contributed actively to the discussion of the study results
and should review and approve the final version that is to be released.
If one author has not contributed enough or has not approved the
final version of the manuscript, he/she must be transferred to the
Acknowledgement section.

The corresponding author is the primary guarantor of all eth-

ical issues relating to the manuscript, before, during and after its


http://www.equator-network.org/
http://www.equator-network.org/
http://www.icmje.org
http://www.icmje.org
http://www.icmje.org
http://www.icmje.org

publication. However, Sdo Paulo Medical Journal and ICMJE consider
that all authors are held fully responsible for the study, regarding the
accuracy or integrity of data and data interpretation in the text. Con-
tributions such as data collection only do not constitute authorship.

The addition or deletion of authors’ names in the manuscript
byline is possible only if the corresponding author provides the rea-
son for the rearrangement and a written signed agreement from
all authors. Modifications to the order of the authors are possible,
but also need to be justified. Authors whose names are removed or
inserted must agree with this in writing. Publication of the article can-
not proceed without a declaration of authorship contributions signed
by all authors.

Sao Paulo Medical Journal supports the ORCID initiative.
All authors should create an ORCID identification (ID) record
(in www.orcid.org) before submitting their article and should link the
submission to their existing ORCID ID in the electronic submission
system. ORCID identifications help to distinguish researchers with
similar names, give credit to contributors and link authors to their
professional affiliations. In addition, this may increase the ability of
search engines to retrieve articles.

Sao Paulo Medical Journal supports Open Science practices.
Authors must therefore complete an open science compliance form,
which is available from: https://wp.scielo.org/wp-content/uploads/

Open-Science-Compliance-Form_en.docx.

Redundant or duplicate publication

Sdo Paulo Medical Journal will avoid publishing redundant or
duplicate articles. The Journal agrees with the ICMJE definition of
redundant publication," i.e. an attempt to report or publish the same
results from a study twice. This includes but is not limited to publi-
cation of patient cohort data that has already been published, with-
out clear reference to the previous publication. In situations in which
authors are making a secondary analysis on data that has already pub-
lished elsewhere, they must state this clearly. Moreover, the outcomes

assessed in each analysis should be clearly differentiated.

The Journal’s peer review policy and procedures

After receipt of the article through the electronic submission sys-
tem, it will be read by the editorial team, who will check whether the text
complies with the Journal’s Instructions for Authors regarding format.
The Journal has adopted the CrossRef Similarity Check system for iden-
tifying plagiarism and any text that has been plagiarized, in whole or in
part, will be promptly rejected. Self-plagiarism will also be monitored.

When the general format of the manuscript is deemed accept-
able and fully compliant with these Instructions for Authors, and only
then, the editorial team will submit the article to the Editor-in-Chief,
who will firstly evaluate its scope. If the editor finds that the topic is
of interest for publication, he will assign at least two reviewers/refer-
ees with expertise in the theme, to evaluate the quality of the study.

After a period varying from one to several weeks, the authors will then

receive the reviewers’ evaluations and will be required to provide all
further information requested and the corrections that may be nec-
essary for publication. These reviewers, as well as the Editorial Team
and the Editor-in-Chief, may also deem the article to be unsuitable for
publication by Sdo Paulo Medical Journal at this point.

At the time of manuscript submission, the authors will be asked
to indicate the names of three to five referees. All of them should be
from outside the institution where the authors work and at least two
should preferably be from outside Brazil. The Editor-in-Chief is free
to choose them to review the paper or to rely on the Sdo Paulo Medi-
cal Journal’s Editorial Board alone.

Articles will be rejected without peer review if:

« they do not present Ethics Committee approval (or a justification
for the absence of this);
o they fail to adhere to the format for text and figures described here.

After peer review

Peer reviewers, associated editors and the Editor-in-Chief may ask
for clarifications or changes to be made to the manuscript. The authors
should then send their article back to the Journal, with the modifications
made as requested. Changes to the text should be highlighted (in a differ-
ent color or using a text editor tool to track changes). Failure to show the
changes clearly might result in the paper being returned to the authors.

The modified article must be accompanied by a letter answer-
ing the referees’ comments, point by point. The modified article and
the response letter are presented to the editorial team and reviewers,
who will verify whether the problems have been resolved adequately.
The text and the reviewers’ final evaluations, along with the response
letter, will then be sent to the Editor-in-Chief for a decision.

Manuscripts that are found to be suitable for publication through
their scientific merit will be considered “provisionally accepted”. How-
ever, all articles will subsequently be scrutinized to check for any prob-
lems regarding the reporting, i.e. sentence construction, spelling, gram-
mar, numerical/statistical problems, bibliographical references and
other matters that may arise, especially in the Methods section. The
adherence to reporting guidelines will be checked at this point, and the
staff will point out any information regarding methodology or results
that the authors should provide. This is done in order to ensure trans-
parency and integrity of publication, and to allow reproducibility.

The editorial team will then provide page proofs for the authors to
review and approve. No article is published without this final author
approval. All authors should review the proof, although the Journal

asks the corresponding author to give final approval.

Submission

Articles should be submitted only after they have been format-
ted as described below. Texts must be submitted exclusively through
the Internet, using the Journal’s electronic submission system, which
is available at http://mc04.manuscriptcentral.com/spmj-scielo.

Submissions sent by e-mail or through the post will not be accepted.
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The manuscript should be divided into two files. The first of these,
the main document (“blinded”), should contain the article title, arti-
cle type, keywords and abstract, article text, references and tables, but
must omit all information about the authors. The second of these, the
“title page”, should contain all the information about the authors.

To format these documents, use Times New Roman font, font size
12, line spacing 1.5, justified text and numbered pages.

The corresponding author is responsible for the submission.
However, all authors should approve the final version of the manu-
script that is to be submitted and should be aware of and approve any

changes that might be made after peer review.

Covering letter

All manuscripts must be submitted with a covering letter signed at
least by the corresponding author. The letter must contain the follow-
ing five essential items relating to the manuscript:

1. a declaration that the manuscript is original and that the text is
not under consideration by any other journal;

2. astatement that the manuscript has been approved by all authors,
who agree to cede the copyrights to the Journal, disclose all
sources of funding and declare all potential conflicts of interest;

3. a statement that the study protocol was endorsed by an Internal
Review Board (Ethics Committee), including the date and num-
ber of the approval (in the case of original articles). This is required
for absolutely all studies involving human subjects or patient data
(such as medical records), in accordance with the Committee on
Publication Ethics (COPE) guidelines, and even for case reports. A
copy of the approval document must be submitted to the Journal;
each author should indicate a valid, up-to-date email address for contact;
alist of a minimum of five potential referees outside of the authors’
institutions, who could be invited, at the Editor-in-Chief’s discre-

tion, to evaluate the manuscript.

General guidelines for original articles

The following are considered to be full-text original articles: clin-
ical trials; cohort, case-control, prevalence, incidence, accuracy and
cost-effectiveness studies; case series (i.e. case reports on more than
three patients analyzed together); and systematic reviews with or
without meta-analysis. These types of article should be written with
a maximum of 3,500 words (from the introduction to the end of
the conclusion).

Typical main headings in the text include Introduction, Meth-
ods, Results, Discussion and Conclusion. The authors can and should
use short subheadings too, especially those concerning the reporting

guideline items.

Trial and systematic review registration policy
Sao Paulo Medical Journal supports the clinical trial registra-
tion policies of the World Health Organization (WHO) and the

International Committee of Medical Journal Editors (ICMJE) and rec-
ognizes the importance of these initiatives for registration and inter-
national dissemination of information on randomized clinical trials,
with open access. Thus, since 2008, manuscripts on clinical trials are
accepted for publication if they have received an identification num-
ber from one of the public clinical trial registration database (such as
ClinicalTrials.gov and/or REBEC and/or the World Health Organiza-
tion; the options are stated at http://www.icmje.org). The identifica-
tion number should be declared at the end of the abstract. Articles
describing systematic reviews must provide the protocol registration
number from a reliable database, such as PROSPERO, Open Science
Framework, Cochrane, Joanna Briggs and others. Articles presenting
clinical trials or systematic reviews without registration protocols will
be promptly rejected without peer review.

Results from cases with DNA sequences must be deposited in
appropriate public databases. The protocol number or URL can be
requested at any time during the editorial review. Publication of other
research data in public repositories is also recommended, since it con-
tributes towards replicability of research, increases article visibility

and possibly improves access to health information.

Sample size

All studies published in SPM] must present a description of how
the sample size was arrived at. If it was a convenience or purposive
sample, the authors must declare so and explain the characteristics of
this sample and recruitment method. For clinical trials, for instance,
it is mandatory to inform each of the three main values used to cal-
culate sample size:
o power (usually 80% or more);
 level of significance (usually 0.05 or lower);
o clinically meaningful difference (effect size targeted), according to

the main outcome measurement.

Regardless of study results (if “positive” or “negative”), the jour-
nal will probably reject articles of trials using underpowered samples,
when sample size has not been properly calculated or the calculation

has not been fully described as indicated above.

Abbreviations, acronyms and products

Abbreviations and acronyms must not be used, even those in
everyday use, unless they are defined when first used in the text.
However, authors should avoid them for clarity whenever possible.
Drugs or medications must be referred to using their generic names
(without capital letters), with avoidance of casual mention of com-

mercial or brand names.

Interventions
All drugs, including anesthetics, should be followed by the dosage
and posology used.
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Any product cited in the Methods section, such as diagnostic or
therapeutic equipment, tests, reagents, instruments, utensils, prosthe—
ses, orthoses and intraoperative devices, must be described together
with the manufacturer’s name and place (city and country) of man-
ufacture in parentheses. The version of the software used should be
mentioned.

Any other interventions, such as exercises, psychological assess-
ments or educational sessions, should be described in enough details
to allow reproducibility. The Journal recommends that the TIDieR
reporting guidelines should be used to describe interventions, both in

clinical trials and in observational studies.'?

Supplementary material

Because supplementary material comprises documents that do
not form part of the text of the manuscript, Sao Paulo Medical Journal
will not publish it. The authors should cite an access link that allows

readers to view the supplementary material.

Short communications

Short communications are reports on the results from ongo-
ing studies or studies that have recently been concluded for which
urgent publication is important. They should be structured in the
same way as original articles. The authors of this kind of commu-
nication should explain, in the covering letter, why they believe
that publication is urgent. Short communications and case reports
must be limited to 1,000 words (from the introduction to the end
of the conclusion).

Case reports, case series, narrative reviews and letters to the editor

Starting in June 2018, only individual case reports dealing with
situations of public health emergencies will be accepted by Sdo Paulo
Medical Journal. Case reports that had already been accepted for pub-
lication up to May 2018 will still be published in a timely manner.

After initial evaluation of scope by the editor-in-chief, case
reports, case series and narrative reviews will be considered for
peer-review evaluation only when accompanied by a systematic
search of the literature, in which relevant studies found (based on
their level of evidence) are presented and discussed.'” The search
strategy for each database and the number of articles obtained from
each database should be shown in a table. This is mandatory for all
case reports, case series and narrative reviews submitted for publica-
tion. Failure to provide the search description will lead to rejection
before peer review.

The access route to the electronic databases used should be
stated (for example, PubMed, OVID, Elsevier or Bireme). For the
search strategies, MeSH terms must be used for Medline, LILACS,
and Cochrane Library. DeCS terms must be used for LILACS.
EMTREE terms must be used for Embase. Also, for LILACS, the
search strategy must be conducted using English (MeSH), Spanish
(DeCS) and Portuguese (DeCS) terms concomitantly. The search

strategies must be presented exactly as they were used during the
search, including parentheses, quotation marks and Boolean opera-
tors (AND, OR, and NOT). The search dates should be indicated in
the text or in the table.

Patients have the right to privacy. Submission of case reports
and case series must contain a declaration that all patients gave
their consent to have their cases reported (even for patients cared
for in public institutions), in text and images (photographs or imag-
ing examination reproductions). The Journal will take care to cover
any anatomical part or examination section that might allow patient
identification. For deceased patients whose relatives cannot be con-
tacted, the authors should consult the Editor-in-Chief. All case
reports and case series must be evaluated and approved by an eth-
ics committee.

Case reports should be reported in accordance with the CARE
Statement,” including a timeline of interventions. They should be
structured in the same way as original articles.

Case reports must not be submitted as letters. Letters to the edi-
tor address articles that have been published in the Sdo Paulo Medi-
cal Journal or may deal with health issues of interest. In the category
of letters to the editor, the text has a free format, but must not exceed

500 words and five references.

FORMAT: FOR ALL TYPES OF ARTICLES

Title page
The title page must contain the following items:

1. Type of paper (original article, review or updating article, short
communication or letter to the editor);

2. Title of the paper in English, which should be brief but informa-
tive, and should mention the study design.' Clinical trial, cohort,
cross-sectional or case-control study, and systematic review are
the most common study designs. Note: the study design declared
in the title should be the same in the methods and in the abstract;

3. Full name of each author. The editorial policy of the Sdo Paulo
Medical Journal is that abbreviations of authors’ names must not
be used; therefore, we ask that names be stated in full, without
using abbreviations;

4. Place or institution where the work was developed, city and
country;

5. Each author should indicate the way his/her name should be used
in indexing. For example: for “Jodo Costa Andrade’, the indexed
name could be “Costa-Andrade J” or “Andrade JC’, as preferred;

6. The author’s professional background (Physician, Pharmacist,
Nurse, Dietitian or another professional description, or Under-
graduate Student); and his/her position currently held (for exam-
ple, Master’s or Doctoral Student, Assistant Professor, Associate
Professor or Professor), in the department and institution where

he/she works, and the city and country (affiliations);
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7. Each author should present his/her ORCID identification number (as
obtained from HYPERLINK “http://www.orcid.org/” www.orcid.org);

8. Each author must inform his contribution, preferably following
the CRediT system (see above in Authorship);

9. Date and venue of the event at which the paper was presented, if
applicable, such as congresses, seminars or dissertation or thesis
presentations.

10. Sources of financial support for the study, bursaries or fund-
ing for purchasing or donation of equipment or drugs. The
protocol number for the funding must be presented with the
name of the issuing institution. For Brazilian authors, all
grants that can be considered to be related to production of
the study must be declared, such as fellowships for under-
graduate, master’s and doctoral students; along with possible
support for postgraduate programs (such as CAPES) and for
the authors individually, such as awards for established inves-
tigators (productivity; CNPq), accompanied by the respective
grant numbers.

11. Description of any conflicts of interest held by the authors
(see above).

12. Complete postal address, e-mail address and telephone number
of the author to be contacted about the publication process in the
Journal (the “corresponding author”). This author should also
indicate a postal address, e-mail address and telephone number
that can be published together with the article. Sdo Paulo Medical
Journal recommends that an office address (rather than a residen-
tial address) should be informed for publication.

Second page: abstract and keywords
The second page must include the title and a structured abstract in

English with a maximum of 250 words. References must not be cited

in the abstract.

The following headings must be used in the structured abstract:

« Background - Describe the context and rationale for the study;

o Objectives - Describe the study aims. These aims need to be con-
cordant with the study objectives in the main text of the article,
and with the conclusions;

o Design and setting — Declare the study design correctly, and the
setting (type of institution or center and geographical location);

«  Methods - Describe the methods briefly. It is not necessary to give
all the details on statistics in the abstract;

o Results - Report the primary results;

o Conclusions - Make a succinct statement about data interpre-
tation, answering the research question presented previously.
Check that this is concordant with the conclusions in the main
text of the article;

o Clinical Trial or Systematic Review Registration - Mandatory for
clinical trials and systematic reviews; optional for observational
studies. List the URL, as well as the Unique Identifier, on the pub-

licly accessible website on which the trial is registered.

o MeSH Terms - Three to five keywords in English must be chosen
from the Medical Subject Headings (MeSH) list of Index Med-
icus, which is available at http://www.ncbinlm.nih.gov/sites/
entrez?db=mesh.These terms will help librarians to quickly index
the article.

o Author keywords - The authors should also add three to six “author
keywords” that they think express the main article themes. These
keywords should be different from the MeSH terms and preferably
different from words already used in the title and abstract, so as to
improve the discoverability of the article by readers doing a search
in PubMed. They provide an additional chance for the article to be
retrieved, read and cited. Combinations of words and variations
(different wording or plurals, for example) are encouraged.
References
For any manuscript, all statements in the text that do not result

from the study presented for publication in the Sdo Paulo Medical

Journal but from other studies must be accompanied by a quotation

of the source of the data. All statements regarding health statistics and

epidemiological data should generally be followed by references to the
sources that generated this information, even if the data are only avail-
able electronically.

Sao Paulo Medical Journal uses the reference style known as the
“Vancouver style,” as recommended by the International Commit-
tee of Medical Journal Editors (ICMJE). Follow the instructions and
examples at www.icmje.org, item “References”, for the format.

In the text, the references must be numbered in the order of cita-
tion. The citation numbers must be inserted after periods/full stops
or commas in sentences, and in superscript (without parentheses or
square brackets). References cited in the legends of tables and figures
must maintain sequence with the references mentioned in the text.

In the list of references, all the authors must be listed if there are
up to and including five authors; if there are six or more, the first three
should be cited, followed by the expression “et al.” For books, the city
of publication and the name of the publishing house are mandatory.
For texts published on the internet, the complete uniform resource
locator (URL) or address is necessary (not only the main home page
of a website or link), so that by copying the complete address into a
computer internet browser, the Journal’s readers will be taken to the
exact document cited, and not to a general website.

At the end of each reference, please insert the “PMID” number (for
papers indexed in PubMed) and the link to the “DOI” number if available.

Authors are responsible for providing a complete and accurate list
of references. All references cited in the text must appear in the refer-
ence list, and every item in the reference list must be cited in the text.
Also, citations must be in the correct sequence.

Manuscripts that do not follow these guidelines for references will
be returned to the authors for adjustments.

The reference list should be inserted after the conclusions and

before the tables and figures.
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Figures and tables

Images must be submitted at a minimum size that is reproduc-
ible in the printed edition. Figures should be sent at a resolution of
300 DPI and minimum size of 2,500 pixels (width) and be recorded
in “jpg” or “tif” format. Images submitted in inadequate formats will
not be accepted.

Images must not be embedded inside Microsoft PowerPoint or
Microsoft Word documents, because this reduces the image size.
Authors must send the images separately, outside of .doc or .ppt doc-
uments. Failure to send the original images at appropriate sizes leads
to paper rejection before peer review.

Flowcharts are an exception: these must be drawn in an editable
document (such as Microsoft Word or PowerPoint), and should not
be sent as an image that can’t be changed.

Figures such as bars of line graphs should be accompanied by
the tables of data from which they have been generated (for example,
sending them in the Microsoft Excel spreadsheets, and not as image
files). This allows the Journal to correct legends and titles if necessary,
and to format the graphs according to the Journal’s style. Graphs gen-
erated from software such as SPSS or RevMan must be generated at the
appropriate size, so that they can be printed (see above). Authors must
provide internal legends/captions in correct English.

All the figures and tables should be cited in the text. All figures and
tables must contain legends or titles that precisely describe their content
and the context or sample from which the information was obtained
(i.e. what the results presented are and what the kind of sample or set-
ting was). The reader should be able to understand the content of the
figures and tables simply by reading the titles (without the need to con-
sult the text), i.e. titles should be complete. Acronyms or abbreviations
in figure and table titles are not acceptable. If it is necessary to use acro-
nyms or abbreviations inside a table or figure (for better formatting),
they must be spelled out in a legend below the table or figure.

For figures relating to microscopic findings (i.e. histopathological
results), a scale must be embedded in the image to indicate the mag-
nification used (just like in a map scale). The staining agents (in his-
tology or immunohistochemistry evaluations) should be specified in

the figure legend.
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