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Heart failure syndrome is the final presentation of a series of cardiac diseases. According to the
Department of Informatics of the Brazilian National Health System (DATASUS), cardiovascu-
lar diseases are the third largest cause of hospitalizations in Brazil and heart failure is the main
cause of cardiovascular hospital admissions in this country.

Despite all the advances in treatments for heart failure, a significant proportion of such
patients evolve to states of refractoriness to clinical treatment. In these situations, it becomes
necessary to use advanced procedures such as heart transplantation and long-term mechanical
assisted circulation devices.

Heart transplantation is still the gold-standard treatment for refractory heart failure and the
mean survival after this procedure is 11 years.! However, a large proportion of such patients can-
not benefit from this procedure either because of contraindications or because of lack of avail-
ability of organs.

In the light of this scenario, there has been great pressure to develop therapies that provide
an alternative to transplantation. This has culminated in the introduction of long-term mechan-
ical assisted circulation devices.?

The beginnings of the development of mechanical assisted circulation devices date back to
1950, when an extracorporeal circulation machine was first used. In 1964, the National Heart
and Lung Institute of the United States created an artificial heart program. Twenty years later, in
the 1980s, tests on the HeartMate XVE implant began.

HeartMate XVE was the first generation of long-term mechanical assisted circulation devices.
It propelled the blood flow by means of a pulsatile pump that attempted to mimic the flow in the
left ventricle. This device was tested in the Randomized Evaluation of Mechanical Assistance for
the Treatment of Congestive Heart Failure (REMATCH) trial® and was shown to provide a reduc-
tion of 48% in the risk of death over a one-year period. However, use of this device presented a
high rate of complications such as thromboembolic events and hemolysis.

In 2007, a study comparing HeartMate XVE and HeartMate II, a second-generation device,
was published. This new device had a different mechanism, consisting of continuous axial flow.
Its technology brought in the advantage of being a smaller device that could be used by indi-
viduals of lesser build, with the expectation that it would be possible to use it for a long period,
given that it only had a single moving part, its rotor.*

Subsequently, axial flow devices dominated in the field of long-term mechanical assisted cir-
culation, for a long period. Centrifugal flow devices then emerged, which brought in the advan-
tages of miniaturization, intrapericardial placement and a bearing-free rotor, achieved through
the technologies of electromagnetic or hydrodynamic levitation. These devices reduced hemo-
lysis and adverse events relating to hemocompatibility.>”

The latest report from the Interagency Registry for Mechanically Assisted Circulatory Support
(INTERMACS) showed that 77.7% of the long-term devices used in 2019 made use of magnetic
levitation, thus showing the growth in this technology over recent years.®

Implantation of long-term mechanical assisted circulation devices can be indicated through
the following strategies: 1 — As a bridge to candidacy: in situations of clinical conditions that pro-
hibit heart transplantation but which if modifiable would allow the patient to become a candi-

date for transplantation (for example: pulmonary hypertension and neoplasias that are potentially
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curable); 2 — As a bridge to transplantation: in situations in which
the device might provide hemodynamic support and clinical sta-
bility until the heart transplantation is performed, within a context
of progressively increasing severity of the patient’s condition and
unavailability of an organ for transplantation within the short term;
3 — As destination therapy: in situations in which the device might
provide hemodynamic support and clinical stability for a patient
with refractory heart failure who presents contraindications for heart
transplantation, thus enabling greater survival and better quality
of life, in comparison with clinical treatment using medications.’

In Brazil, experience with these devices remains sparse," given
their high cost and the potential growth in the number of heart
transplantations that has occurred over recent decades." These fac-
tors have left Brazil well behind with regard current treatments for
advanced heart failure.

Within the worldwide scenario, what we see is that improve-
ments in the technology of long-term mechanical assisted circu-
lation devices and in the expertise of medical teams have conse-
quentially increased the survival of such patients. This has given
rise to changes in the range of options for treating refractory heart
failure. Long-term mechanical assisted circulation devices are
increasing gaining space: not only at the transplantation point but
also, especially, as destination therapy, which accounted for more
than 70% of the indications in 2019.
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ABSTRACT
BACKGROUND: Brazil is facing increasing cycles of numbers of infected people and deaths resulting from
coronavirus disease 2019 (COVID-19). This situation involves a series of factors, including the behavior of
the population, that can be decisive for controlling the disease.
OBJECTIVE: To determine the knowledge, attitudes and practices of the Brazilian population regarding
COVID-19.
DESIGN AND SETTING: Cross-sectional survey-type study, conducted using a population sample from
different Brazilian states.
METHODS: A quantitative, descriptive and analytical approach was used. Sampling was done according
to convenience and via snowballing. The data collection instrument was a knowledge, attitudes and prac-
tices system.
RESULTS: 1,655 people from all over Brazil participated in the survey; 80% were living in the southern
region and 70.15% were female. More than 90% had knowledge and good attitudes relating to the means
of transmission, preventive care and symptoms associated with COVID-19, although their knowledge and
attitudes were not fully reflected in daily practices, for which there was lower adherence (80%). Great-
er knowledge was correlated with older participants, larger number of children, female sex and marital
status; better attitude, with female sex and complete higher education; and better practices, with greater
age, larger number of children and female sex.
CONCLUSION: A large part of the population has general knowledge about COVID-19, but not all knowl-
edge was applied in practice. Older people, females and university graduates stood out as the best in-
formed and most committed to controlling the disease.

INTRODUCTION

Through the etiological agent severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2),
coronavirus disease 2019 (COVID-19) has become responsible for causing respiratory"? and
systemic’® disorders among many thousands of people around the world, including severe
expressions. These conditions are related to individuals’ intense and disordered multisystemic
inflammatory response to the disease."?

COVID-19 has already infected more than 178,927,817 people and has led to the death of at
least 3,875,915 people worldwide. In South America, about 500,000 people have lost their lives
to this disease in Brazil alone. In the first half of 2021, Brazil was experiencing its worst time
regarding the numbers of cases/deaths since the beginning of the pandemic.*

Therefore, despite the advances in vaccines against SARS-CoV-2, the classic methods of
non-pharmacological prevention and control, such as proper hand hygiene with alcohol gel and
use of masks, need to be continued and encouraged,® along with social distancing, especially for
high-risk groups.® Studies have confirmed that the speed with which new cases of COVID-19
occur reduces as social isolation increases.”

It is likely that adherence to non-pharmacological prevention measures and the success or

failure of such actions are closely influenced by the population’s awareness of the subject,® which
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is endorsed by the theory of knowledge, attitudes and practices.
This theory, which was first put forward in the 1960s, assumes that
suitable health-related behavior is divided into three continual pro-
cesses, “the acquisition of knowledge, the generation of attitudes and
the change in behavior itself”’ From this perspective, knowledge
is the determining factor for a change in behavior, while beliefs
and attitudes are the “driving force” of this change.”'® This theory
builds on the foundations of another concept that was created in
1950, “the health belief model’, which argues that belief is essential
for people to adopt healthy behavior, based on preventive pillars.'!

Through the media and official health agencies, information
about COVID-19 has been intensively disseminated. However, given
the continuing debate and scientific advances relating to preven-
tive care, diagnostic criteria and treatment, this knowledge does
not remain static.'”” Nonetheless, it needs to be asked whether there
is any process of acquisition of knowledge and adherence to atti-
tudes/practices regarding preventive measures against COVID-19
among people in Brazil.

Understanding these attitudes, or lack of them, during the pan-
demic can show up any bottlenecks that may exist and the reasons
for failure, in situations relating to the great present challenge of

ensuring the safety and effective protection of the population."

OBJECTIVE

Thus, the aim of this study was to assess the level of knowledge, atti-
tudes and practices of the Brazilian population towards COVID-19,
in relation to its sociodemographic characteristics, through using a

method for ascertaining knowledge, attitudes and practices.

METHODS

The present study received prior approval from the National
Research Fthics Committee (Comissio Nacional de Etica em
Pesquisa, CONEP) on April 3,2020, under the number 3.982.636,
as provided for in Resolution 466/2012 of the National Health
Council. The research that was developed was of survey type,
with a quantitative descriptive-analytical approach. The sampling
used was obtained according to convenience and through snow-
balling, given the possible ignorance of the study participants.
This method enabled identification and integration of the sample
through third-party references.'*

We spread word of this study among our existing con-
tacts through the instant messaging application WhatsApp.
Participants thus recruited were asked to send invitations ran-
domly to their telephone contacts, to try to also enroll them as
participants in this research. We aimed to reach the largest num-
ber of people and different audiences possible, and to enable par-
ticipation and responses from all Brazilian states.

The messages sent out provided a link to access an electronic form

that we developed on Google Forms. This containing the informed

consent statement, guidelines for resolution, and study questions to
be answered by people aged 18 years and over. For people who agreed
to participate in the study, but who because of limitations indicated
that they were unable to provide responses through the form (this
was especially the case among elderly participants), the form was
applied via telephone, in accordance with the ethical guidance of
Resolution No. 510/2016 of the National Health Council.*®

Data collection took place from July to December 2020.
The sample size was calculated using a scale based on the items/
subject ratio and at least five participants per item, as proposed by
Pasquali.’® In this study, approximately 71 participants were used
per item, with the highest possible number of members. This was a
decisive factor with regard to the internal consistency of the scale.'®

Individuals from 23 Brazilian states took part in the study.
The only states from which there were no responses were Roraima,
Amapa and Amazonas. Participants answered a questionnaire con-
taining 23 questions with three choices: a) true; b) false; and ¢) I don't
know. These questions sought to recognize clinical and epidemiolog-
ical knowledge;® attitudes and practices in relation to COVID-19;"
and sociodemographic characteristics (age, sex, marital status, educa-
tion, state of origin, profession and children).”® This was adapted from
a previously published knowledge, attitudes and practices system.’

The questions in this instrument addressed information and
concepts set forth by the World Health Organization,'® regarding
etiological agents, transmission routes, protection routes, signs
and symptoms, the most vulnerable populations, care and related
beliefs. The instrument was built for use in a general population in
which people might be unfamiliar with the subject. Therefore, eas-
ily understood questions were recommended: these were evaluated
from the semantic, conceptual and cultural points of view by three
consultants, who were specialists in the field of infectious diseases
and in the methodology of this study.

The responses to all the questions were organized to enable asso-
ciation analysis and were counted in a scoring system. Each item
in the knowledge, attitudes and practices system consisted of a
statement with three alternatives: a) true; b) false; and ¢) I don’t
know. The alternatives “false” and “I don’t know” were subsequently
condensed into a single “false” alternative'® because of the small
number of statements of the type “I don’t know”

The assertions were graded as correct or incorrect, and scores
were calculated from the sum of these responses. Continuous/
numerical variables were then subjected to descriptive analysis
(mean, median and standard deviation); and categorical/qualitative
variables were subjected to absolute and relative frequency analysis.

Regarding the scores per domain, the maximum score for knowl-
edge was 13, while for practices and attitudes it was five points. Initially,
the data were subjected to a normality test (Kolmogorov-Smirnov).
Because the data were found not to adhere to normal distribution,

nonparametric tests were used for quantitative numerical correlations



(age and number of children) and Spearman’s correlation coefficient
was calculated. For comparative analysis on nominal qualitative vari-
ables, the Mann-Whitney test was used for sex and the Kruskal-Wallis
test with Tukey’s multiple comparisons was used for marital status and
educational level. Variables for which the correlations were significant
(P < 0.05) were integrated with the multiple regression analysis for
each score, which was performed by using the stepwise method, in the
SPSS for Windows software, version 19.0.0 (SPSS, Sdo Paulo, Brazil).

RESULTS
One thousand six hundred and fifty-five people participated in the
survey, of whom 1,161 (70.15%) were women, and 494 (29.84%)

were men. The participants were aged between 18 and 92, with
an average age of 35 (SD 14.55). Regarding marital status, 804
(48.55%) of the participants reported being married or in a stable
relationship, and 754 (45.53%) were single. Approximately 50%
had children. The predominant level of education among the par-
ticipants was complete higher education (54.65%), followed by
incomplete higher education (28.44%). The majority had some
form of occupation at the time when they answered the question-
naire. Among the participants, 650 (39.27%) said that they had
a job in companies, 226 (13.65%) worked in education and 189
(11.41%) were students. The other 590 individuals (35.67%) were
distributed in other less frequent functions (Table 1).

Table 1. Sociodemographic characteristics of the study participants

Variables

Female

Male

18-37

38-57

58-77

78-92

Single

Married/stable union
Widowed

Divorced

Yes

No

Incomplete elementary school
Complete elementary school
Incomplete high school
Complete high school
Incomplete higher education
Complete higher education
Acre

Alagoas

Bahia

Ceard

Distrito Federal

Espirito Santo

Goids

Maranhao

Mato Grosso

Mato Grosso do Sul
Minas Gerais

Pard

Paraiba

Parana

Pernambuco

Piaui

Rio de Janeiro

Rio Grande do Norte
Rio Grande do Sul
Rondénia

Santa Catarina

Sao Paulo

Sergipe

Did not answer

Sex

Age (years)

Marital status

Children

Schooling

Home state

Frequency (n) %
1161 70.15
494 29.85
947 57.22
553 3341
148 8.94

7 0.42
754 45,53
804 48.55

16 0.97

81 4.89
808 48.79
847 51.15
22 1.33

18 1.09

15 0.91

224 13.53
471 28.44
905 54.65

2 0.12

1 0.06

15 0.90

4 0.24

2 0.12

5 0.30

3 0.18

5 0.30

23 1.38
16 0.96
48 2.90

4 0.24

1 0.06
1041 62.90

7 0.42

4 0.24

44 2.65

5 0.30
124 7.49

9 0.54
169 10.20
121 7.31

1 0.06

1 0.06

Continue...



Profession/Occupation

Table 1. Continuation

Variables

Company employee

Educational institution employee
Distribution company employee
Financial services company employee
Student

Retiree

Unemployed

Domestic employee

Communication service employee
Construction company employee
Environmental services company employee
Healthcare institution employee
Tourist services employee
Entertainment company employee
Transportation company employee
Other types of employment

Did not answer

Among the interviewees, 1,334 (80%) were from the southern
region, 218 (13.18%) from the southeast, 44 (2.66%) from the cen-
ter-west, 43 (2.59%) from the north and 15 (0.90%) from the north-
east. The participation of 1,041 individuals (62.90%) living in the
state of Parand can be highlighted: this was the state in which the
distribution of the questionnaire began (Table 1).

In the system for evaluating the knowledge, attitudes and
practices of the participants in relation to COVID-19, the high-
est score (percentage of correct answers) was in the knowledge
domain (94.84%), followed by the score in the attitudes domain
(92.20%). The lowest performance, i.e. the lowest number of cor-
rect responses from the participants (80.00%), was in relation to
the questions in the practical domain (Table 2).

In the knowledge domain, about 98% of the participants showed
that they knew that “COVID-19 has droplet transmission’, that
“the flu vaccine does not prevent COVID-19’, that “they should
avoid crowded places” and that “social isolation is effective for
prevention of COVID-19.” Moreover, about 88% recognized that
“younger people, elderly people and immunosuppressed children
form a group that is more vulnerable to the disease”. When asked
about preventive care, such as “rubbing one’s hands together for
20 seconds” during “hand washing with soap and water, and use
of alcohol gel’, the average percentage of correct responses (knowl-
edge among the participants) also decreased to 96.60% and 90.40%,
respectively (Table 2).

It was found that 98.50% of the participants were aware that
they “should seek the healthcare service in the event of fever and
respiratory distress”, but on the contrary, almost 10% of them did not
recognize that “COVID-19 can cause respiratory problems”, and
another 15% did not recognize that “fever and cough are common in
COVID-19”. In addition, almost half of the participants (46%) were

Frequency (n) %
650 39.27
226 13.65

91 5.49
35 2.11
189 11.41
74 447
22 1.32
43 2.59
34 2.05
17 1.02
4 0.24
45 2.71
12 0.72
18 1.08

6 0.36
59 3.56
130 7.85

unaware that symptoms such as “runny nose and sneezing are less
common” among individuals infected with this disease (Table 2).

Regarding attitudes, approximately 6% of the study partic-
ipants did not “believe in the effectiveness of the World Health
Organization and Ministry of Health recommendations” and did
not “follow them”. For some of them (3.02%), this was because they
considered that “social isolation does not decrease contamination”;
while for others (6.65%), this was because they did not believe in
“the severity of the disease” However, a higher percentage of par-
ticipants (20%) considered that “the pandemic is non-transitory”,
and 3.08% showed concern about the disease, through the belief
that, directly or indirectly, “it is reflected in damage to health and
employment” (Table 2).

Regarding the domain of the participants” practices, almost
50% reported “having normally frequented public places”, even
though 15.17% of them were “living with people in the high-risk
group”. Although a large part of the population continued to attend
public places, the majority (96.68%) claimed to carry out “hand
washing” and “social distancing” in public places and had started
to “greet people with gestures” (93.66%). However, in their rou-
tine, “sanitizing your belongings and objects” was not a practice
for 26.40% of the participants.

Correlations between sociodemographic variables and the
knowledge, attitudes and practices system showed differences with
regard to knowledge, attitudes and practices (Tables 3, 4 and 5).

The variables of age, number of children, sex, marital sta-
tus and education were correlated with the knowledge domain
(P = 0.001). Greater age, larger number of children and longer
education correlated with greater knowledge. Females and mar-
ried people had higher scores for this domain than males and

single people (Table 3).



Table 2. Frequency of correct responses, overall mean and percentage mean (%) of statements relating to the knowledge, attitudes and
practices of the study participants towards coronavirus disease 2019 (COVID-19)

Frequency of correct responses
Statements relating to the knowledge domain 9 y P

(n=1,655)
01. Does COVID-19 cause respiratory problems? 1,507 (91.06%)
02. Are fever and coughing common? 1,400 (84.59%)
03. Are a runny nose and sneezing less common? 894 (54.02%)
04. Is it true that not everyone infected will progress to serious complications? 1,586 (95.83%)
05. Are younger people, elderly people and immunosuppressed children more vulnerable? 1,447 (87.43%)
06. Does transmission occur by means of droplets? 1,618 (97.76%)
07.1s social isolation effective for disease prevention? 1,625 (98.19%)
08. Should | avoid crowded places? 1,630 (98.49%)
09. Doesn't the flu vaccine prevent COVID 19? 1,608 (97.16%)
10. Should people with flu symptoms undergo isolation? 1,513 (91.42%)
11. Should | seek a healthcare service if | have fever and respiratory distress? 1,631 (98.55%)
12. Can | use soap and water instead of alcohol gel (community level)? 1,497 (90.45%)
13. Should I wash my hands with soap and water for 20 seconds (rubbing my hands together)? 1,583 (96.65%)

11.81 £ 1.18 (94.84%)
Frequency of correct responses

Overall mean number of correct responses

Statements relating to the attitudes domain

(n=1,655)
01.WHO and Ministry of Health recommendations are effective. 1,555 (93.96%)
02. Social isolation reduces contamination. 1,605 (96.98%)
03.1don't follow the guidelines because | believe the disease is not that serious. 1,545 (93.35%)
04.1am concerned about the damage caused by the disease (health, unemployment and other matters). 1,604 (96.92%)
05. | believe the pandemic is temporary, despite the difficulties. 1,318 (79.64%)

4.61%0.67 (92.20%)
Frequency of correct responses

Overall mean number of correct responses

Statements relating to the practices domain

(n=1,655)
01.1've been in public places in the last few days. 800 (48.34%)
02. 1 go to public places even when living with a high-risk group. 251 (15.17%)
03. 1 carry out hand washing and social distancing. 1,600 (96.68%)
04. | carry out cleaning of belongings and objects. 1,218 (73.60%)
05. 1 greet people with gestures. 1,550 (93.66%)
Overall mean number of correct responses 4.00 + 0.97 (80.00%)

Table 3. Average knowledge score versus demographic variables (age, number of children, sex, marital status and educational level of
the participants)

Variables Knowledge score
Age Correlation coefficient (P) Total (n)
0.173 <0.001 1,655
. Correlation coefficient (P) Total
Number of children 0156 <0.001 1,655
Sex Median (mean + SD) P) Total (n)
Male 12.00(11.59£1.25) 494
Female 12.00(11.90 £ 1.14) < 0.001 1,161
Marital status Median (mean + SD) P) Total (n)
Single 12.00(11.62+1.18) 754
Married 12.00(11.98 +£1.13) < 0.001 670
Widowed 12.00 (12.31 £ 0.60) 16
Divorced 12.00 (11.80 %+ 1.54) 81
Stable union 12.00(11.91 £ 1.04) 134
Educational level Median (mean *+ SD) P) Total (n)
Incomplete elementary school (1) 11.00 (12.00 £ 2.45) 1<6 22
Complete elementary school (2) 11.67 (12.00 £ 1.24) 18
Incomplete high school (3) 11.53(12.00 £ 1.64) 15
Complete high school (4) 11.66 (12.00 £ 1.40) 4<6 224
Incomplete higher education (5) 11.63(12.00+ 1.16) 5<6 471
Complete higher education (6) 11.96 (12.00 £ 1.05) < 0.001 905

Note: To correlate knowledge, sex and marital status, the Mann-Whitney and Kruskal-Wallis tests were used, respectively. SD = standard deviation.



Table 4. Average score for attitudes versus demographic variables (sex
and educational level of the participants)

Variables Attitude score

Sex Median (mean * SD) (P) Total (n)
Male 5.00 (4.54 £ 0.75) 494
Female 5.00 (4.64 £ 0.63) 0.034 1,161

Educational level Median (mean + SD) (P) Total (n)
Incomplete elementary school 4,00 (4.00+1.23) 22
Complete elementary school 5.00 (4.44 £ 0.70) 18
Incomplete high school 4.00 (4.07 £0.70) 15
Complete high school 5.00 (4.56 £0.73) 224
Incomplete higher education 5.00 (4.57 £ 0.70) 471
Complete higher education 5.00 (4.67 £0.61) 0.038 905

Note: For multiple comparison of attitudes versus the educational level variable,
Tukey's multiple comparison test was used. SD = standard deviation.

Table 5. Average score for practices versus demographic variables
(age, number of children and sex of the participants)

Variable Practices score
Age Correlation coefficient (P) Total (n)
0.061 0.014 1,655
. Correlation coefficient (P) Total (n)
Number of children
0.054 0.028 1,655
Sex Median (mean + SD) (P) Total (n)
Male 4.00 (3.77 £1.01) 494
Female 4.00 (4.09 +0.93) <0.001 1,161

Note: To correlate practices with the variable of sex, the Mann-Whitney test was
used.
SD = standard deviation.

Regarding the attitudes domain, it was noted that females had
higher scores (P = 0.034). There was also an association between
education and the attitudes of the participants. The categories of
complete high school and incomplete higher education did not
differ from each other; however, they presented a lower score than
complete higher education (Table 4).

Regarding practices, there was a correlation between age
and the number of children of the participants. Older age and a
larger number of children increased adherence to correct prac-
tices (P = 0.014 for age; and P = 0.028 for the number of children).
As in the other domains, females also had a high mean score than
males (P = 0.001) (Table 5).

Univariate analyses in the multiple regression model also
showed differences within the knowledge, attitudes and practices
system in relation to demographic variables (Table 6). Females
and individuals with higher education had a better relationship
with the knowledge domain (Beta = 0.302 for sex; and Beta = 0.233
for education) and also with the attitudes domain (Beta = 0.100
for sex; and Beta = 0.128 for education). Furthermore, female sex

also had a greater association with practice scores (Beta = 0.134).

DISCUSSION

The overall results from this study revealed issues relating to

knowledge, attitudes and practices regarding COVID-19 in

Brazil. These have been undergoing extensive discussion and con-

tinual updating through the media, government bodies and the

scientific community since the beginning of the pandemic.
Importantly, the method for evaluating knowledge, attitudes

and practices has been adapted, built and used in other studies in

Table 6. Multiple regression analysis: knowledge, attitudes and practices in the study population

Knowledge, attitudes and

practices system Beta
Constant
Complete higher education 0.233
Knowledge Female 0.302
Single -0.256
Incomplete elementary school -0.731
Constant 4.539
Complete higher education 0.128
Attitudes Constant 4.468
Complete higher education 0.128
Female 0.100
Constant 3.385
Single -0.242
Practices Constant 3.347
Single -0.246
Female 0.134

'Sig = significant.

Non-standardized coefficients

Standardized coefficients

Standard error Beta t Sig”
0.074 156.673 0.000
0.062 0.098 3.784 0.000
0.062 0.117 4.868 0.000
0.061 -0.108 -4.183 0.000
0.250 -0.071 -2.922 0.004
0.024 185.822 0.000
0.033 0.095 3.864 0.000
0.035 127.459 0.000
0.033 0.095 3.878 0.000
0.036 0.068 2.792 0.005
0.030 113.540 0.000
0.044 -0.133 -5.476 0.000
0.033 102.262 0.000
0.044 -0.136 -5.580 0.000
0.048 0.068 2.787 0.005



different countries, depending on the cultural context and local
reality.>**?' As shown in Table 1, most of the population assessed
had completed higher education (54.65%), similar to what was
shown in other studies.?*?"*

The high scores observed for the knowledge domain gener-
ally demonstrated that the Brazilian population has knowledge
about COVID-19, especially regarding the means of transmission
of SARS-CoV-2 and the care required for avoiding this (96%).

Knowledge about COVID-19 in different parts of the world is
quite high, but it varies depending on the region.” Surveys from
two countries on different continents illustrate the differences
in subjects’ levels of knowledge: the levels ranged from 62% in
Paraguay*’to 90% in China.”' The latter percentage was similar to
what was found in the present study (94.84%) (Table 2).

The level of knowledge among participants in the present sur-
vey showed a relationship with their level of education. Individuals
who had completed higher education had higher knowledge scores
than those with incomplete elementary school, complete high
school and incomplete higher education (Table 3).

On the other hand, in Nepal, for example, where 45.50% of
the people had not had higher education, the average knowledge
score was 60.00%.**

Regarding preventive measures, which were evaluated in rela-
tion to part of the population (10.00%), this knowledge was found
to be limited. For example, there is misinformation about the use
of soap and water as an efficient alternative to use of alcohol gel
for hand hygiene, or in the case of absence of alcohol gel. Similarly,
in India, the majority of “educated” people and healthcare profes-
sionals were aware of how infection occurs and what the preven-
tive measures are. Even so, about 57.00% of the people did not
recognize the disease as highly contagious, and almost 10.00% did
not realize the importance of hand hygiene and social isolation.”

Along the same lines, a study carried out in the United States
showed that the participants had good knowledge about the forms
of transmission and symptoms. However, these individuals also
showed some misconceptions: for example only 37.80% believed
that use of an ordinary surgical mask was highly effective for pre-
venting from COVID-19, and 25.60% thought that it was wise to
avoid Chinese restaurants.?® In Pakistan, 54.70% of the subjects
reported not knowing that physical contact was the main means
for spreading the infection.”” Contrary to this, in the present study,
97.76% of the participants knew that droplets are the main means
of infection transmission.

Appropriation of knowledge relating to preventive care and
its updates among the entire population has become essential for
controlling COVID-19. Understanding of simple measures that
can be applied to indoor environments in situations of limited
resources, which is the reality for many Brazilian households,
can be highlighted.

Regarding symptoms, 45.98% of the participants in the pres-
ent study mistakenly said that a runny nose and sneezing were
common in COVID-19 (Table 3). However, these do not corre-
spond to the classic signs and symptoms of the disease,® which
are mainly fever (around 90%), dry cough (67.7%-86%), fatigue
(38.1%) and dyspnea (18.6%-80%).' In the Philippines, a con-
siderable proportion (89.5%) of the sample was able to point out
coughing and sneezing as transmission routes.”

In Brazil, 15% of the participants did not correlate some of
these symptoms with COVID-19. However, recognition of typical
signs and symptoms of the disease and the degree of concern that
these represent, given the clinical condition manifested, directs
possibly infected people to seek medical and/or hospital care at
the proper time.

Regarding attitudes, the mean score identified in this study was
high, thus confirming the findings from recent studies conducted
elsewhere.” In this regard, although 20% of the participants noticed
that the COVID-19 pandemic was not a temporary phenomenon,
7% still refused to accept and/or follow instructions from official
bodies such as the World Health Organization and the Ministry
of Health (mask use, hand-cleaning with 70% alcohol or soap and
water, avoidance of personal contact and avoidance of situations
of crowding, among others)."”

We observed that attitudes were not necessarily reflected in
practice, considering that 26% of the participants reported that
they did not clean their belongings and objects, 50% continued
to go to public places and 15% were living with high-risk people.
Thus, although people may believe the recommendations of official
bodies for controlling the COVID-19 pandemic, in practice these
recommendations are not put into effect. A large part of the pop-
ulation continues to have contact with many people in their daily
routine, perhaps because of work needs or the mistaken feeling
that only people with comorbidities (whether respiratory, cardiac
or multifactorial) are likely to have a worsened prognosis when
affected by COVID-19.” However, the real reason why people were
going to public places was not investigated, which thus generates a
limitation to our study. Nonetheless, it can be assumed that peo-
ple were doing this in relation to work needs, as shown in a study
carried out in Pakistan, where 59.3% of the subjects continued to
attend mosques to pray, amid the pandemic.”

From correlations and multiple regression analyses, females stood
out as having the highest scores in all domains, like in other recent
studies that observed higher mean scores for knowledge among
women.”?>* Different studies on infectious diseases have also show
that females had greater knowledge of the subject than males.*"*

With increasing age and larger numbers of children, higher
knowledge scores were observed among our Brazilian popula-
tion. This was put into practice by this population, in combating
the COVID-19 pandemic. These results corroborate the findings



of most previous studies that investigated these socioeconomic
characteristics.**»**>* On the other hand, in a study carried out
in central Nepal, younger people showed more substantial knowl-
edge, according to the authors.*

People with higher education or who were undergoing train-
ing tended to have scattered knowledge, as demonstrated by the
present study. There were correlations with the level of education,
both for knowledge (Table 3) and for attitudes (Table 4). This was
confirmed through regression analyses (Table 6), such that people
with higher education had more adequate knowledge and attitudes
towards COVID-19. Lower levels of education can be considered
to be a risk factor for the spread of viral infectious diseases and
for disease progression to death.*

It is important to highlight that the average score for practices
was lower (80.00%) than the scores for knowledge and attitudes
(94.84 and 92.20%). In the light of this difference, it can be inferred
that knowledge alone does not guarantee good practices, or their
maintenance. As the pandemic advances, non-compliance with
non-pharmacological practices to protect against SARS-CoV-2
infection may become more common.

It is worth remembering that the data in this study were col-
lected in 2020, at a time when respondents were mostly aligned
with preventive practices. However, it can be seen in everyday
life that many of the measures that were adopted in the middle
of the pandemic are not implemented with the same rigor today.
Thus, within the Brazilian scenario of restrictions, psychological
disturbances (stress and depression)* and narrative wars between
the various levels of government, the politicization of informa-
tion may have affected not only knowledge, but also especially the
beliefs of people in this country. These beliefs are reflected in their
attitudes and practices, as described in the published knowledge,
attitudes and practices system.”' In addition, progressive weaken-
ing of preventive practices may already be a reality in 2021. This
is very worrying and is one of the factors responsible for the suc-
cessive waves of COVID-19.

Furthermore, limitations of the study relating to sample selec-
tion may have generated some sampling bias, given that the sam-
ple was concentrated in the southern region of the country and
among people with higher education levels. Thus, based on this
initiative, future applications of the knowledge, attitudes and prac-
tices system are suggested, in order to understand the population,
considering the changes that are occurring with regard to the
COVID-19 pandemic.

CONCLUSION

Through using this knowledge, attitudes and practices system, it
was found in this Brazilian population that there was a high level
of knowledge about COVID-19. However, there was less com-

mitment to practical application of this knowledge.

Furthermore, some well-informed and active social groups,
like older women with children and individuals with higher edu-
cation levels were noted. These groups showed greater implemen-
tation of actions to combat COVID-19. This is an important find-
ing that should be directed towards COVID-19 coping actions for

less active groups.
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ABSTRACT
BACKGROUND: There are no studies on long-term bilateral calf stretching in relation to balance and plan-
tar pressure.
OBJECTIVES: To demonstrate that there is better control of posture and pressures after continuous
stretching of the posterior calf muscles.
DESIGN AND SETTING: Pre and post-intervention study conducted in a private clinic.
METHODS: We measured static footprints and stabilometry before and after continuous passive plantar
flexor stretching of duration 120 seconds, among 24 healthy subjects.
RESULTS: We found differences in Y displacement with eyes closed (P = 0.010), but not among other vari-
ables with eyes closed: X displacement (P = 0.263); surface (P = 0.940); laterolateral speed displacement (P
=0.279); and anteroposterior speed displacement (P = 0.914). There were also no differences in eyes-open
variables: X displacement (P = 0.341); Y displacement (P = 0.491); surface (P = 0.167); laterolateral speed
displacement (P = 0.852); and anteroposterior speed displacement (P = 0.079). The plantar pressures in the
heel (maximum pressure, P = 0.048; mean pressure, P = 0.001) and in the midfoot (maximum pressure, P
= 0.004; mean pressure, P = 0.004) were reduced, but not in the forefoot (maximum pressure, P = 0.391;
mean pressure, P = 0.225). The surface became larger in the forefoot (P = 0.000) and midfoot (P = 0.021).
CONCLUSIONS: Continuous static stretching of plantar flexors for 120 seconds improved stance balance
and reduced plantar pressures (maximum and mean) in the rearfoot and midfoot. It also increased the
surface in the midfoot and forefoot.
TRIAL REGISTRATION: at clinicaltrials.gov, under the number NTC03743168.

INTRODUCTION

Maintaining balance while standing requires constant regulation because the human body is
unstable in a static standing position. Balance is regulated through constant adjustment of the
ankle torque. This adjustment results from a combination of peripheral reflexes, intrinsic prop-
erties of the ankle tissues and regulation from the peripheral and central nervous systems.

It has been recognized that physical performance and the risk of injury can be conditioned
through exercises done prior to physical work.! Among these exercises, stretching should be
done 15 minutes before the start of the activity in order to benefit from its effects; in fact, just 15
minutes before is when the greatest benefit occurs.! Stretching of the ankle flexor muscles can
help to improve muscle functionality in different pathological conditions of the foot and ankle.*”

In healthy people, continuous stretching for 30, 60 and 120 seconds was found to improve
the range of motion immediately afterwards.® It also lowered gastrocnemius muscle oxygenation
levels,’ and decreased sports performance when the duration of stretching was 120 seconds or
more,® because post-stretch torque loss is associated with decreased central drive.”

Lower-extremity muscle strength has proven to be a determining factor in maintaining opti-
mal balance. Low levels of muscle strength have been linked to loss of balance among elderly
people.® Continuous prolonged stretching over time produces a decrease in strength after 60
seconds of duration.'

Measurement of the movement of the center of pressure (COP) while the subject is standing
is one of the usual measurements that have been used in different studies to check postural bal-
ance, as it has proven to be reliable.'> Within neuromuscular management of the pressure center

to regulate balance, the plantar flexor muscles are of decisive importance."* They are capable of
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adjusting the anteroposterior movement of the COP, which com-
bined with the action of the invertor and evertor muscles (which
control the lateral deviation of the COP) are responsible for adjust-
ment of the COP through movement of the ankle.™*

A few studies in the literature have examined the effects of
stretching exercises on balance capacity.'”' Behm et al.'” found
that static stretching exercises had a negative effect on balance.
Lima et al.” studied the acute effects of unilateral static stretching
of the ankle plantar flexor on the COP during a single-leg balance
task and found that it had a negative effect.”” Costa et al."” exam-
ined the effects of static stretching exercises on dynamic balance
capacity. They determined that a static stretching exercise for 15
seconds could have positive effects on balance capacity.

We did not find any correlation between balance while stand-
ing and bilateral continuous calf stretching, from reviewing the
literature. Therefore, our hypothesis is that there is better stabil-
ity when short continuous static stretching is performed, due to

reduction of muscle stiffness.

OBJECTIVE

The aim of our study was to demonstrate that there is better con-
trol of posture after continuous stretching of the posterior calf
muscles for more than 120 seconds because there is less torque

and stiffness but more range of motion.
METHODS

Subjects

We recruited 24 healthy subjects, comprising 21 females and
three males. The sociodemographic characteristics of the sam-
ple population are shown in Table 1. The sample size was calcu-
lated by means of the G*Power software (Diisseldorf University,
Diisseldorf, Germany).

We aimed to test for differences in the center of pressure, in the
same was as done in a previous study in which the acute effects of
unilateral static stretching of the ankle plantar flexor on the COP
during a single-leg balance task were investigated. In that study,

it was found that the COP area in the anteroposterior direction

improved in the stretched limb from before stretching to immedi-
ately after stretching, from 1.06 +0.24 to 0.87 £0.16 (P = 0.015)."”

To achieve this with statistical 95% confidence, an 80% sta-
tistical power analysis (ot = 0.05; B = 20%) and two-tailed tests,
a total of 18 participants was found to be required. The subjects
were recruited for a month, from October 1, 2018, to October 31,
2018. No subjects were lost over the study period.

The eligibility criteria for the subjects were that they needed
to be healthy untrained individuals' who had not engaged in
flexibility training for at least six months before the study and
refrained from such training during the data collection period.
The subjects needed to refrain from vigorous exercise and alcohol
consumption for 24 hours and from stimulant use (e.g. caffeine)
for six hours before testing.'” They also needed to have not had
any previous surgery on the lower extremities; have no history of
injury with residual symptoms in the lower extremities within the
last year; have no evidence of a leg-length discrepancy (difference
in distance from the anterior superior iliac spine to the superior
surface of the most prominent aspect of the medial malleolus) of
more than 1 cm; have at least 15 degrees of ankle dorsiflexion;*
and have no evidence of balance deficits, as determined through
oral questioning regarding falls' and through using the Balance
Evaluation Systems Test (BESTest).*!

The demographic data of the study participants were as fol-
lows: 32.2 £ 8.0 years old; 166.20 * 8.43 cm height; and 62.77 +
9.52 kg weight. All the demographic data are shown in Table 1.

All of the subjects were voluntary participants.”? The Ethics
Committee of A Corufa University approved the study (protocol
number: CEIC 28/2016; date: November 28, 2016), and all sub-
jects gave their written informed consent before participating in
this research. The ethical standards for human experimentation
were in conformity with the Helsinki Declaration. This study was
registered at clinicaltrials.gov, under the number NCT03743168.

All measurements were performed at the same hour of the day,
between 9 and 11 AM." First, a clinician confirmed the inclusion
and exclusion criteria of each subject and performed a baseline
balance evaluation.”!

The protocol consisted of the following:

o A pre-stretching evaluation.

o Anankle plantar flexor static-stretching protocol. The stretch-

Table 1. Sociodemographic characteristics of the sample population

(n=24)
Variable Mean + SD 95% Cl
Age (years) 32.20+8.08 (28.97-35.44)
Weight (kg) 62.77 £9.52 (58.96-66.57)
Height (cm) 166.20 + 8.43 (162.83-169.58)
BMI (kg/m?) 22.71+£2.90 (21.55-23.87)
Shoe size" 38.81+£2.26 (37.90-39.72)

BMI = body mass index; SD = standard deviation; 95% Cl = 95% confidence

interval; "European sizes.

ing position consisted of a weight-bearing static stretch: the
subject stepped up onto a raised platform and placed the fore-
foot of both feet on the edge of the platform, dropped both
heels off the platform almost to the ground without making
contact with it, and held that position. There was one set of
continuous stretch,' consisting of 120 seconds of static pas-
sive stretching of calf plantar flexors, to the point of discom-
fort,>'¢ which was maintained throughout the stretching.”

The intensity required was 70%-90% of the point of discomfort



(POD)," where 0 = “no stretch discomfort at all” and 100% =
“the maximum imaginable stretch discomfort”.** All subjects
were asked to assess their POD intensity during all stretches,
by a clinician.”

« An immediate post-stretching evaluation,' on the same day.

The pre and post-stretching evaluations were performed in
a private clinic, which the subjects attended for the purposes of
physiotherapy review treatment. During these evaluations, the
subjects were instructed to stand barefoot on a force platform.*
In preparation for this: the subjects were asked to take up a dou-
ble-limb stance with placement of their feet on the platform at
equal distances from the midline,” and set at 30 degrees to the
midline.” The upper limbs were kept loosely alongside the body
during all examinations.”” The subjects were instructed to stand
as still as possible, with their eyes open, while concentrating on
a point about two meters away, at eye level.”” The subjects stood
on the same surfaces with eyes open (EO) or eyes closed (EC).*

Two tests (EO and EC) were performed, each of 30 seconds
in duration,'>**?” and the order of the EO and EC conditions was
randomized across the subjects.”? This randomization of the order
of the tests was implemented using a bag from which the subject
extracted a piece of paper that stated which test was to be per-
formed. Foot plantar pressure was measured during this bipo-
dal standing, with placement of the patient’s feet on the platform,
before and after stretching. We did two trials on each condition
(EO and EC) and the foot area was divided into 3 bilateral areas:

bilateral rearfoot, bilateral midfoot, bilateral forefoot.

Variables
The stabilometry measurements consisted of the displacement of
the centers of pressure in X and Y with open and closed eyes,”
the COP area and the COP speed in the anteroposterior (a-p) and
mediolateral directions.

Ground reaction forces and moments were recorded and dig-
itized using the Podoprint system (Medicapteurs; Balma, France)
with 2,304 sensors in an area of 400 mm x 400 mm, and an acquisi-

tion frequency of 200 Hz, with an auto-calibrated system for any use.

Statistical analysis

All data were explored for normality using the Shapiro-Wilks
test because the sample size was less than 30 subjects. From this,
the data were considered to be normally distributed if P > 0.05.
A descriptive statistical analysis was performed using means +
standard deviations (SD) and 95% confidence intervals. For each
intrasession trial, the intraclass correlation coefficient (ICC)
was used to evaluate the reliability of each parameter. To inter-
pret ICC values, we used benchmarks as proposed by Landis
and Koch:? 0.20 or less, slight agreement; 0.21 to 0.40, fair; 0.41

to 0.60, moderate; 0.61 to 0.80, substantial; and 0.81 or greater,
almost perfect.

Standard errors of the mean (SEM) were calculated to mea-
sure the range of error of each parameter. The SEM was calculated
between sessions, from the ICCs and SDs. SEM = s_x.\/(l— r_XX);
where s_x is the standard deviation of the observed set of test
scores, and r_xx is the reliability coefficient for these data, which
in this case was considered using the ICC.

Also, the mean value from two measurements on each variable
was used. The Wilcoxon signed rank test was performed to test for
any differences in nonparametric variables and paired t tests were
used for parametric variables.

Lastly, values of normality (VN) were defined for the sample,
for all variables. These were obtained from the formula VN = mean
+/-1.96 * SD. From the result from each variable, VN was used to
calculate the 95% confidence interval. P-values < 0.05 with a 95%
confidence interval were considered statistically significant for
all tests. The SPSS for Windows software, version 20.0, was used
(SPSS Inc., Chicago, Illinois, United States).

The analysis on the intrasession reliability of the variables
studied and the values of normality for the total population are

presented in Table 2.

RESULTS
All the variables showed non-normal distribution (P < 0.05).
Stabilometry and static footprint variables before and after
bilateral stretching are presented in Table 3. Most of the mean
values were similar before and after stretching. The exception was
the mean Y displacement variable with eyes closed, which was sta-
tistically significantly lower after stretching.
After stretching, the plantar pressures (maximum and mean)
in the heel, midfoot and forefoot were lower. The surface in the
midfoot and forefoot became larger. A static footprint for a repre-

sentative subject before and after stretching is shown in Figure 1.

DISCUSSION
The aim of this intervention study was to analyze changes to bal-
ance and footprint variables immediately after 120 seconds of
continuous stretching of plantar flexors. After stretching, the
plantar pressures (maximum and mean) in the rearfoot and mid-
foot were reduced. The forefoot pressures did not change. The
surface variable in the midfoot and forefoot became larger. We
believe that the increase in the surface of the midfoot and fore-
foot contributed to the decrease in the pressures in the rearfoot
and midfoot.

Limitation to dorsiflexion of the ankle in cases of plantar fore-
foot ulceration has been shown to be beneficial after lengthening
of the Achilles tendon, with regard to ulcer recurrence, due to the

reduction of plantar pressures.” Interestingly, with 120 seconds of



continuous plantar flexor stretching, we observed reduced pressures
in the forefoot, in feet without an equinus condition. Thus, healthy
people may avoid having foot pathological conditions in which the
symptoms consist of increased pressure, such as metatarsalgia or
hallux abductor valgus.*® Additional studies are needed in order
to ascertain the duration of the effect of the pressure reduction.
The balance variables evaluated with eyes open before and after
stretching did not show any significant differences. On the other
hand, with eyes closed, the Y displacement became significantly
lower after stretching. This finding was concordant data obtained

in other studies on stance balance. The ankle and gastrocnemius

muscle are activated through the anteroposterior movement of
the center of pressure during bipodal standing. For mediolateral
movement, a separate hip load/unload strategy implemented by
the hip abductors/adductors forms a dominant defense for stand-
ing with feet side-by-side.’! Logically, our intervention on the gas-
trocnemius affected only the posterior displacement.

Comparing our results with previous research, the types and
protocols of stretching differed in all studies, and the results too.
Behm et al.’® found that static stretching exercises had a negative
effect on balance, using an intermittent stretching protocol. Morrin

and Redding'® compared the effects of three different stretching

Table 2. Analysis on intrasession reliability of the variables studied and values of normality in the total population (n = 24)

Pretest (n = 24)

Variable
1CC (95% Cl) SEM
0.822
Rearfoot i kP; 10.24
earfoot maximum pressure (kPa) (0.549-0.929)
0.988
Rearfoot kP 0.62
earfoot mean pressure (kPa) (0.970-0.995)
0.992
Rearf f; 2 0.94
earfoot surface (cm?) (0.982-0.997)
0.996
Midfoot i kP 0.75
idfoot maximum pressure (kPa) (0.990-0.998)
.994
Midfoot mean pressure (kPa) 0.99 0.44
(0.984-0.997)
0.991
Midfoot surf 2 1.87
idfoot surface (cm?) (0.979-0.996)
0.972
Forefoot maximum pressure (kPa) 0.82
(0.930-0.989)
0.969
Forefoot kP 0.48
orefoot mean pressure (kPa) (0.922-0.988)
0.987
Forefoot surface (cm?) 1.55
(0.969-0.994)
0.990
X displ t with 043
isplacement with eyes open (mm) (0.974- 0.996)
0.945
Y displacement with eyes open (mm) (0.860- 0.978) 1.98
0.986
f; ith 2 W7/
Surface with eyes open (mm?) (0.964-0.994) 0.79
Mean speed of laterolateral displacement with 0.865 010
eyes open (mm/s) (0.659-0.947) ’
Mean speed of anteroposterior displacement 0.785 0.09
with eyes open (mm/s) (0.457- 0.915) ’
0.950
X displ t with losed 1.04
isplacement with eyes closed (mm) (0.874-0.980)
0.972
Y displ ith | 1.
displacement with eyes closed (mm) (0.928.0.989) 63
0.985
Surf ith losed B 133
urface with eyes closed (mm?) (0.963-0.994)
Mean speed of laterolateral displacement with 0.768 a0
eyes closed (mm/s) (0.415-0.908) ’
Mean speed of anteroposterior displacement 0.853 012

with eyes closed (mm/s)

(0.630-0.942)

SD = standard deviation; 95% C| = 95% confidence interval.

Posttest (n = 24)

Values of Values of
1CC (95% Cl SEM
normality 95% Cl (95%C) normality 95% Cl
0.990
9.97-155.17 1. 2.13-139.1
> 35 (0.976-0.996) % 621313913
0.981
29.81-52.31 0.79 26.16-48.66
(0.952-0.992)
0.995
925.69-884.14 0.90 1097.99-1047.69
(0.989-0.998)
0.812
-10.82-35.90 6.58 -12.45-47.05
(0.526-0.926)
0.910
-5.13-17.59 1.90 -4.18-20.66
(0.771-0.964) 2 8-20
0.995
383.13-305.51 133 413.97-340.04
(0.989-0.998)
0.743
49.16-90.94 8.16 41.15-103.93
(0.349-0.898)
0.496
20.01-30.75 5.08 12.82-40.88
(-0.274-0.800)
0.986
1269.83-1216.52 1.94 1379.85-1309.96
(0.967-0.994)
0.986
0.21-17.41 0.59 -2.15-17.63
(0.965-0.995)
0.985
4.07-37.19 133 -2-40.76
(0.961-0.994)
0.986
17-29.1 1. 17-29.1
> 913 (0.965- 0.995) 03 > 913
0.920
0.65-1.73 0.20 -0.09-2.69
(-1.294-.641)
0.919
.49-1.47 11 .09-1.7
049 (0.794-0.968) 0 0.09-1.73
0.985
1.31-17.03 0.52 -1.73-15.07
(0.963-0.994)
0.982
4.68-40.66 1.28 -0.91-36.71
(0.955-0.993)
0.966
2.30-21.28 2.58 -3.93-50.95
(0.915-0.987)
0.851
0.87-1.77 0.18 0.34-2.22
(0.623-0.941)
0.62-1.90 0.092 0.94 -0.49-3.39

(-1.294-0.641)



protocols. The results showed that combination stretching gave
rise to significantly enhanced balance and vertical jump height
scores than those from static stretching. Their stretching protocol
was performed on the hamstring muscles.

It needs to be considered that, depending on the muscle stud-
ied, different acute effects from static stretching on muscle-ten-
don mechanics can be observed.?! Chatzopoulos et al.”” found that
static stretching had a negative effect on dynamic balance, in a
protocol consisting of three minutes of jogging followed by seven
minutes of static stretching. Lima et al."” tested a protocol for uni-
lateral static discontinuous stretching of ankle plantar flexors and

analyzed the open-eye condition in relation to unilateral balance."

In contrast, we analyzed a bipodal stance, which requires low-in-
tensity contraction of the triceps surae, compared with unipodal
balance. Lim et al.*® indicated that static stretching exercises had
no effect on static balance.

There is a consensus regarding the dose-effect relationship
of the duration of stretching.** Young et al.** studied the effects of
the volume and intensity of warm-up static stretching on explosive
force production and range of motion (ROM) of the plantar flex-
ors. Two minutes of stretching at 90% intensity had no significant
influence on muscle function in these variables.

We believe that the negative effects on static balance that were

seen in previous studies differed from ours due to the type of

Table 3. Stabilometry and static footprint variables before and after bilateral stretching

Variable

Rearfoot maximum pressure (kPa)

Rearfoot mean pressure (kPa)

Rearfoot surface (cm?)

Midfoot maximum pressure (kPa)

Midfoot mean pressure (kPa)

Midfoot surface (cm?)

Forefoot maximum pressure (kPa)

Forefoot mean pressure (kPa)

Forefoot surface (cm?)

X displacement with eyes open (mm)

Y displacement with eyes open (mm)

Surface with eyes open (mm?)

Mean speed of laterolateral displacement with eyes open (mm/s)
Mean speed of anteroposterior displacement with eyes open (mm/s)
X displacement with eyes closed (mm)

Y displacement with eyes closed (mm)

Surface with eyes closed (mm?)

Mean speed of laterolateral displacement with eyes closed (mm/s)

Mean speed of anteroposterior displacement with eyes closed (mm/s)

Pretest (n = 24) Posttest (n = 24)
P-value*
Mean £ SD (95% Cl) Mean £ SD (95% Cl)
107.57 £ 24.29 100.66 +19.63 0.048
(96.20-118.94) (91.47-109.85) ’
41.06+5.74 3741+5.74 0.001
(38.37-43.75) (34.72-40.10) ’
85.37 £ 10.60 83.62+12.83 0.19
(80.89-89.85) (78.20-89.04) ’
12.54+11.92 1730 £ 15.
5 30+£15.18 S
(6.95-18.12) (1019-24.40)
6.23+£5.80 8.24+6.34
0.004
(3.51-8.94) (5.27-11.21)
17.39+19.80 19.99 + 18.86 0.021
(9.03-25.76) (12.03-27.96) ’
70.05 + 10.66 72.54+16.02 0391
(65.06-75.04) (65.04-80.04) ’
2538+2.74 26.85+7.16 0225
(24.09-26.66) (23.49-30.20) ’
91.41+13.60 99.50 + 16.43) 0.000
(85.67-97.16) (92.56-106.43) '
8.81+4.39 7.74£5.05
0.341
(6.75- 10.86) (5.38-10.11)
20.63 £ 8.4 19.38 £10.91
0.63 +8.45 9.38+10.9 0.490
(16.67-24.59) (14.27-24.49)
10.02+6.72 11.98+8.75
0.167
(6.88-13.17) (7.88-16.07)
1.194+0.28 1.30+0.71
.852
(1.05-1.32) (0.96-1.63) 085
0.98+0.25 0911042 0.079
(0.86-1.10) (0.71-1.11) ’
7.86+4.68 6.67 +4.29
2
(5.67-10.05) (4.66-8.68) 0.263
22.67 £9.18 17.90 +£9.60 0.010
(18.37-26.97) (13.41-24.03) ’
23.58+10.86 23.51+£14.00
0.940
(18.50-28.66) (16.95-30.06)
1324023 1.28+0.48
27
(1.21-1.43) (1.05-1.51) 0279
1.26+0.33 1.45+0.99
0914
(1.10-1.42) (0.99-1.91)

SD = standard deviation; 95% Cl = 95% confidence interval; "Wilcoxon test: P-value < 0.05 taken to be significant.
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Figure 1. Distribution of pressure in static footprint for a representative
subject before stretching (A); and distribution of pressure in static
footprint for a representative subject after stretching (B). The scale at
the right indicates pressure (g/cm?).

stretching and its duration, and also regarding the measurement with eyes
closed. In this regard, Costa et al."” determined that static stretching exer-
cises with durations of 15 and 45 seconds could have positive effects on
dynamic balance capacity.

The physiological changes that can occur in short-duration medium-in-
tensity static stretching on the osteotendinous reflex and Golgi reflex are
probably different from the changes seen through longer-duration high-in-
tensity stretching. Therefore, the input to the central nervous system from
long and high-intensity stretching, and the subsequent reorganization of
the central nervous system, ought to be different from the input from short
and medium-intensity stretching.””

We consider that medium-intensity stretching with a duration of 120
seconds has an effect consisting of proprioceptive improvement and believe
that this was the cause of the results from our study. Any stimulus that

increases proprioception shows its importance when a proprioceptive route

as important as the visual route is then removed. However, addi-
tional studies are needed in order to acquire evidence regarding
the physiological causes of the findings and their possible appli-
cations in sports and rehabilitation.

One limitation of this study was that the sample of subjects
was not equitable in gender terms. Nonetheless, it is true that
most studies on stretching have not reflected equity between
men and women since this factor is not considered to affect
the result.®'

The present study showed better stance balance and lower
pressures in the rearfoot and midfoot. This was probably due to
the increased surface area in the forefoot. This implies that there
is a need for stretching among subjects with previous histories of
lesions due to high midfoot and rearfoot pressures, especially in
barefoot exercises and in sports that imply a need for greater static

balance against force, such as archery.

CONCLUSIONS

This study demonstrated that continuous static stretching of
plantar flexor muscles for 120 seconds improved stance balance
and reduced the plantar pressures (maximum and mean) in the
rearfoot and midfoot. Stretching increased the surface variable in

the midfoot and forefoot.
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ABSTRACT
BACKGROUND: Cervical cancer is a type of cancer caused by human papillomavirus (HPV).
OBJECTIVE: To determine the relationship between awareness of cervical cancer and HPV infection and
attitudes towards HPV vaccine among women aged 15-49 years.
DESIGN AND SETTING: Cross-sectional study conducted at Karabiik Training and Research Hospital, Turkey.
METHODS: 500 women who visited the gynecology outpatient clinic of a public hospital between July
15 and December 31, 2019, were selected through random sampling. Data were collected using a socio-
demographic questionnaire comprising nine questions (created by the researchers), the HPV and Cervical
Cancer Awareness Questionnaire and the Carolina HPV Immunization Attitudes and Beliefs Scale.
RESULTS: The relationship between the awareness questionnaire and the beliefs scale was explained through
simple effect modeling of a structural equation. The women's knowledge score regarding cervical cancer and
HPV infection was 4.69 £ 4.02 out of 15. Women were afraid of being diagnosed with cervical cancer and HPV
infection, but they did not have sufficient information. They had poor information about the HPV vaccine, did
not know how to obtain the vaccine and did not have enough information about its benefits and harmful
effects. Women who were afraid of getting cervical cancer, and who thought that they were at risk, had more
information about the HPV vaccine.
CONCLUSION: Women need information about cervical cancer, HPV infection and the HPV vaccine. Mid-
wives, nurses and physicians who provide healthcare services in gynecological follow-ups should provide
information to women about the HPV vaccine and cervical cancer.

INTRODUCTION

Although the incidence of cervical cancer has decreased in developed countries over recent decades
through effective screening programs, it continues to be an important health problem, especially in
developing countries. With 569,847 new cases and 311,365 deaths worldwide in 2018, cervical can-
cer is expected to be the fourth most common type of cancer and the fourth leading cause of cancer
death among women. Out of these deaths, 90% occur in underdeveloped or developing countries. In
2018, 2,356 new cases and 1,280 deaths related to cervical cancer were seen in Turkey.'

Human papillomavirus (HPV) is the most common sexually transmitted infection.? It has
been estimated that the lifetime probability of acquiring HPV exceeds 80% among women and
90% among men.’ Different groups of HPV's exist, with different epithelial tropisms (cutaneous
and mucosal) and life-cycle strategies. Many HPVs are classified as low risk (IrHPV) because
they are very rarely associated with neoplasia or cancer in the general population. These
IrHPV's typically cause indeterminate/undetectable infections or benign papillomas that can
last for months or years but are eventually cleared by the host’s immune system. High-risk HPV
(hrHPV) types are the cause of many major human cancers, including almost all cases of cer-
vical cancer, a large proportion of other anogenital cancers and an increasing number of head
and neck tumors.* HPV infections can be temporary or permanent. Most cervical HPV infec-
tions (around 90%) are cleared by cell-mediated immunity within one to two years of expo-
sure. In IrHPV infections, clearance occurs within a shorter period than in hrHPV infections.
Among all HPV infections, 5%-10% cause persistent disease.”

Cervical cancer has a long preinvasive period due to lesions associated with persistent hrHPV

infection. Early diagnosis of these preinvasive lesions using screening methods (HPV DNA tests,
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cervical cytological tests, etc.), effective treatment of these lesions
and administration of HPV vaccines can prevent this disease.
Most cases of cervical cancer occur in women who have never
been screened or were screened poorly.*®

HPV vaccination has the potential to greatly reduce the morbid-
ity and mortality associated with genital HPV infections and is rec-
ommended by the American Society of Obstetrics and Gynecology
(ACOQG) for all women and men aged 9-26 years.® As cervical can-
cer has a long preinvasive period, it can be diagnosed and treated
early by means of the screening programs that have been devel-
oped. For this reason, evaluating society’s attitudes and beliefs
about cervical cancer and HPV vaccine and increasing the level of
knowledge are important in terms of preventive medical practices.

Greater awareness among sexually active women aged 15-49
years regarding cervical cancer will decrease the rate of occurrence
of this disease and increase the levels of knowledge about HPV

vaccines and the vaccination rate.*'°

OBJECTIVE
The aim of this study was to determine the relationships between
knowledge of cervical cancer, awareness of HPV infection and

attitudes towards HPV vaccines among women aged 15-49 years.

METHODS

Research type and sampling

This cross-sectional study was planned with the aim of determin-
ing the levels of knowledge about HPV and cervical cancer, lev-
els of knowledge regarding preventive measures, health-related
beliefs and awareness about HPV vaccines among women aged
15-49 years. The study population comprised women (28,356
women) within this age group who were living in the province
of Karabiik, Turkey."' However, the sample used in this study
comprised 500 women, as calculated through G-power analysis
with a 95% confidence interval and 5% margin of error, assum-
ing 75.2% prevalence. Data were collected at the gynecology
and diseases outpatient clinic of a public hospital between July
15 and December 31, 2019.

Data collection tools

To collect data, a questionnaire on sociodemographic character-
istics comprising nine questions was prepared in line with the
literature by the researchers. In addition, the HPV and Cervical
Cancer Awareness Questionnaire and the Carolina HPV
Immunization Attitudes and Beliefs Scale (CHIAS) were used.
(12,13) Permission for this study was obtained from the Biilent
Ecevit University Human Research Ethics Committee (dated
June 27, 2019; approval no. 600) and from the institute at which

this research was conducted. After obtaining permission from

the women who agreed to participate in the study, data were col-
lected through face-to-face interviews. The study was conducted

in accordance with the Declaration of Helsinki.

Evaluation of data

The statistical analysis for this study was done with the aid of
the SPSS 20 computer software (SPSS, Chicago, United States).
Given that the skewness and kurtosis values of the data remained
within the +2.0/-2.0 range limit, the data were considered to fol-
low normal distribution." Computer-assisted data analysis was
used for the basic evaluation (correlations and frequencies) on
the study data. We found that relationships between pairs of
scales were explained through first-order factor analysis. A com-
puter-assisted analysis program was used for factor analysis.
Pearson’s correlation analysis was used to determine the rela-
tionships between scales and subdimensions.'® The data obtained
were evaluated with a 95% confidence interval and a significance
level of P < 0.05.

RESULTS

The Cronbach’s alpha coefficient of the awareness scale for cervical
cancer and HPV infection was determined as 0.91 by Ingledue.'
In the validity-reliability study for use of this awareness scale in
Turkish, conducted by Ozdemir and Kisa, Cronbach’s alpha coef-
ficient was 0.71.° In our study, the Cronbach’s alpha coefhicient
of the awareness scale for cervical cancer and HPV infection was
0.81. The Cronbach’s alpha coefficient of the CHIAS was deter-
mined by McRee et al."” Accordingly, the alpha values for “harm”,
“obstacles”, “effects” and “uncertainty” were 0.69, 0.69, 0.61 and
0.66, respectively.”” Cronbach’s alpha was 0.62 in the validity-reli-
ability study for use of the Carolina HPV Immunization Attitudes
and Beliefs Scale in Turkish, conducted by Sunar and Siit." In
our study, the Cronbach’s alpha of the CHIAS was 0.80; the alpha
values for the subdimensions “harm” “obstacles”, “effects” and
“uncertainty” were 0.73, 0.75, 0.74 and 0.70, respectively.

The sociodemographic characteristics of the women partici-
pating in the study (n = 500) are shown in Table 1. The mean age
of the participants was 23.52  5.656 years, and the mean number
of sexual partners was 0.22 = 0.529. Among these women, 78.6%
were high school graduates (n = 393), 79% were single (n = 395)
and 50.6% (n = 253) had a monthly income of between 0 and 500
Turkish lira (approximately 0 to 70.32 United States dollars). In
addition, 63.6% (n = 318) had health insurance from the Turkish
Social Insurance Institution (SGK) and 95% (n = 485) had not

reached the menopause (Table 1).

Levels of knowledge regarding HPV and cervical cancer
The mean knowledge score from the first 15 questions on the

awareness scale for cervical cancer and HPV infection was 4.69 +



4.02. More than half of the women provided incorrect answers to
the information questions about cervical cancer and HPV infec-
tion in the first section. At the same time, the mean knowledge

scores were also low.

The perceived threat due to cervical cancer

Regarding the perceived threat due to cervical cancer, perceived
sensitivity and severity scores, which are subdimensions of health
beliefs, were evaluated. The subdimension score for perceived

sensitivity was determined to be a maximum of 45.'>'¢

Perceived sensitivity
The mean perceived sensitivity score in our study was 25.32 +

6.38. Among the participants, 50% were worried about getting

Table 1. Sociodemographic characteristics of the women
participating in the study (n = 500)

n (%)
Age in years 23.52 (5.656)
Education level
llliterate 4 (0.8)
Literate 15(3)
Primary school graduate 21(4.2)
Secondary school graduate 18 (3.6)
High school graduate 49 (9.8)
University/college level 393 (78.6)
Marital status
Single 395 (79)
Married 91 (18.2)
Widow 5(1)
Significant partnerships 8(1.6)
In-home or out-of-home partnerships 1(0.2)
Monthly income
0-500 TL 253 (50.6)
501-1000 TL 111 (22.2)
1001-1500 TL 22 (4.4)
1501-2000 TL 26 (5.2)
2001-2500 TL 30 (6)
2501-3000 TL 21 (4.2)
Over 3000 TL 37(7.4)
Health insurance
Social insurance institution 318 (63.6)
Pension fund 60 (12)
Pension fund for the self-employed (Bag-kur) 65 (13)
Social security institution 43 (8.6)
Optional insurance 9(1.8)
Unemployment insurance 5(1)
Menopausal status
Yes 6(1.2)
No 485 (97)
Not sure 9(1.8)

"Mean (standard deviation); TL = Turkish lira.

cervical cancer and HPV. Conversely, 50% of the women stated
that they did not have any information about prevention of cer-

vical cancer and the measures to be taken against HPV infection.

Perceived severity

Similarly, the mean perceived severity score was 17.74 £ 4.03. The
perceived severity scores of the participants ranged from 6 to 30
points. Among the women, 41.2% saw HPV infection as a life-
threatening disease, whereas 38.2% saw cervical cancer as a cur-
able disease.

For each item derived from the previous versions of the CHIAS,
the expressions were changed to reflect the perspective of a young
adult rather than a parental perspective. In this process, the sen-
tence format used by Dempsey et al. was taken as an example.' The
subdimension scores of the CHIAS were as follows: harm = 13.8
+ 3.37; obstacles = 8.53 + 1.97; effects = 4.61 + 1.30; and uncer-
tainty = 4.42 +21.22.

In our study, the relationships between the subdimensions of
the HPV and cervical cancer awareness questionnaire and those
of the CHIAS were explained through simple effect modeling
from a structural equation model (SEM). The adaptation values
were as follows: minimum discrepancy (CMIN) = 34.911; degrees
of freedom (df) = 13; minimum discrepancy/degrees of freedom
ratio (CMIN/df) = 2.685; root mean square error of approxima-
tion (RMSEA) = 0.058; comparative fix index (CFI) = 0.938; and
goodness-of-fit index (GFI) = 0.981. Because CMIN/df was not
within the required limits, correction indices were examined.
The “effects” subdimension of CHIAS provided a correction in
accordance with the modification index, with the item of levels of
knowledge of cervical cancer and HPV: the F1 and F2 dimensions.

The analysis was repeated by removing the “effects” subdi-
mension item from the model. Then, the adaptation values were
as follows: CMIN = 8.617; df = 8; CMIN/df = 1.077; RMSEA =
0.012; CFI = 0.998; and GFI = 0.994. All of the adaptation criteria
were thus met within the desired limits.

The nonstandard path coefficient of F2 was 0.152, and this was
statistically significant (P < 0.001). The standard path coefhicient
for this item was 0.249. The nonstandard path coeflicient of the
perceived severity subdimension was 1, and this was statistically
significant (p < 0.001). The standard path coefficient for this item
was 0.851. The nonstandard path coeflicient of the perceived sensi-
tivity subdimension was 1.366, and this was statistically significant
(P <0.001). The standard path coeficient for this item was 0.736.

The nonstandard path coefficient of the “harm” subdimen-
sion was 1, and this was statistically significant (P < 0.001). The
standard path coefficient for this item was 0.62. The nonstandard
path coefficient of the “obstacles” subdimension was 0.336, and this
was statistically significant (P < 0.001). The standard path coeffi-

cient for this item was 0.357. The nonstandard path coefficient of



the “uncertainty” subdimension was 0.223, and this was statisti-
cally significant (P < 0.001). The standard path coeflicient for this
item was 0.382. The nonstandard path coefficient for the levels of
knowledge of cervical cancer and HPV was 0.174, and this was
statistically significant (P < 0.001). The standard path coefficient
for this item was 0.149 (Figure 1; Table 2).

Pearson’s correlation was used because it showed parametric
distribution between the awareness scale for cervical cancer and
HPYV infection and the subdimensions of the CHIAS (Table 3).
There were no relationships between the subdimension of levels of
knowledge of cervical cancer and HPV of the awareness scale for
cervical cancer and HPV infection and the “harm”, “obstacles” and
“uncertainty” subdimensions of the CHIAS. On the other hand,

a positive and highly significant relationship was found with the

“effects” subdimension. Very high positive correlations were found
between the perceived sensitivity subdimension of the awareness
scale for cervical cancer and HPV infection and the “harm’, “effects”
and “uncertainty” subdimensions of the CHIAS. Moreover, very
high significant positive correlations were found between the per-
ceived severity subdimension of the awareness scale for cervical

cancer and HPV infection and the “harm”, “effects” and “uncer-
tainty” subdimensions (Table 3).

DISCUSSION

Cervical cancer is a type of cancer that is monitored regularly
through screening programs around the world, including in
Turkey, and it can be treated quickly when detected.”** Through

use of these screening programs for cervical cancer, mortality

411
15.77 A2
1 Level of 1
knowledge of
> cervical cancer Harm
and HPV 1.00
3.39
18.6
1 Perceived ) 1
—>| sensitivity Barriers
448 1.28
1 - 1
Perceived Uncertainty
> severity
CMIN = minimum discrepancy; df = degrees of freedom; CMIN/df = minimum discrepancy/degrees of freedom ratio; RMSEA = root mean square error of
approximation; GFl = goodness-of-fit index; AGFI= adjusted goodness-of-fit index; CFl = comparative fix index; TLI = Turker-Lewis index.

Figure 1. Nonstandard path coefficients between the HPV and cervical cancer awareness questionnaire and the Carolina HPV Immunization
Attitudes and Beliefs Scale (CHIAS).

Table 2. Structural equation model (SEM) analysis between the HPV and cervical cancer awareness questionnaire and the Carolina HPV
Immunization Attitudes and Beliefs Scale (CHIAS)

Scale subdimensions and I.mpa.ct Factors o B Std error Statistical p R?
factor two direction test

F2 <--- F1 0.249 0.152 0.051 2.981 0.003 0.062
Perceived severity = F1 0.851 1 0.725
Perceived sensitivity <--- F1 0.736 1.366 0.3 4.559 < 0.001 0.542
Harm <= F2 0.62 1 0.384
Barriers <--- F2 0.357 0.336 0.099 3.401 <0.001 0.128
Uncertainty <--- F2 0.382 0.223 0.065 3.421 < 0.001 0.146
Level of knowledge about < F1 0.149 0.174 0.064 2729 0.006 0.022

cervical cancer and HPV

°= standardized coefficient; B' = non-standardized coefficient; Std error = standard error; R? = coefficient of determination.



and morbidity due to this disease are gradually decreasing.”!
The important factors in treating this disease are early diagno-
sis and women’s awareness. The degree of cancer or the size of
the lesions that can be treated are decisive in the treatment pro-
cess.? Although cervical cancer is preventable, reports in the
literature have demonstrated that, despite knowing about cer-
vical cancer, women are not aware of the factors involved in its
development. 22>

In our study, the women’s knowledge score about cervical
cancer and HPV infection was low (4.69 * 4.02), contrary to the
findings in studies in the literature. Although 50% of the women
were afraid of getting cervical cancer and HPV infection, they
did not have any information about preventing this infection. In
a study conducted by Montgomery et al. to determine the level of
knowledge of cervical cancer and HPV, the knowledge score was
7.39 among 149 women.” In a study by Ozan et al., 336 women
who visited a gynecology outpatient clinic were assessed regard-
ing their level of knowledge of cervical cancer and HPV, and it was
observed that although 86.6% of them knew about cervical can-
cer, only 33.6% knew about HPV infection.? Pehlivanoglu et al.
found that 26.8% out of 295 women who visited a family medicine
outpatient clinic had never heard of the Pap smear test and 43.4%
did not know about HPV infection.”

Although the women in our study had heard about HPV vac-
cines, their attitudes and knowledge regarding HPV vaccination was
inadequate. This situation might have originated from the wom-
en’s low awareness of cervical cancer and inadequate knowledge
of HPV infection. The level of knowledge of HPV vaccines that we
found in our study was consistent with data in the literature.”'>*

Pelullo et al. conducted a study among 556 nursing students,
with the aim of examining their knowledge and attitudes regarding
HPV vaccines. They found that although almost all the students had
heard about the vaccine, only 36.5% were aware of its risk factors."

In a study by Yilmaz et al., in which 624 nursing students were
examined in terms of their knowledge, behavior and attitudes
in relation to HPV vaccines, their levels of knowledge regarding
the vaccine were lower than their levels of knowledge regarding HPV
infection.” Although 87.7% of those students knew that an HPV vac-
cine for women exists, only 52.4% were aware of the existence of an

HPYV vaccine for men.’

In our study, the subdimension scores for “obstacles” “harm”
and “uncertainty” in relation to getting the HPV vaccine were low.
This might have been due to lack of knowledge about the vaccine,
lack of vaccine availability, the women’s lack of awareness about
the vaccine effects and unavailability of the vaccinees. This result
was consistent with data in the literature.*'**

In our study, significant relationships were found between
the responses to the questionnaire regarding levels of knowledge
of cervical cancer and HPV infection and the subdimensions of
the CHIAS. Women who were worried about cervical cancer had
higher levels of knowledge about HPV. Meanwhile, a significant
relationship was found between women who thought they had a
high probability of getting cervical cancer or HPV infection and
the total knowledge score and the “harm” subdimension score.
There were significant relationships between women’s fear of
being infected with HPV virus and the “effects” and “obstacles”
subdimension scores of the CHIAS. This might have been due
to inability to cover the cost of the vaccine, lack of a vaccination
program across the country and lack of information about where
women can obtain the vaccine. This result was consistent with
data in the literature.”"

Knowledge about HPV vaccines increased with the perceived
sensitivity, and there was a positive relationship between them.
Conversely, a negative relationship was observed between the level
of knowledge of cervical cancer and HPV infection and the “harm”
subdimension. As the level of knowledge increased, the number
of women thinking that the vaccine was harmful decreased. These
results were consistent with data in the literature.>!%13%

Pelullo et al. reported that there was a positive relationship
between the levels of knowledge of HPV vaccines among the stu-
dents in their study and these students’ awareness of the risk factors."

Giuseppe et al. explored HPV awareness among 1,348 ado-
lescent girls and young women and reported that those who saw
themselves at risk of cervical cancer and HPV infection had higher
levels of knowledge about HPV vaccination.'

In a cross-sectional study, in which Napolitoni et al. examined
women’s knowledge and attitudes regarding HPV infection and
vaccines, a positive significant relationship was found between
women carrying and/or knowing about HPV risk factors and their

levels of knowledge and attitudes in relation to HPV vaccines.”

Table 3. Correlation between the awareness scale for cervical cancer and HPV infection and the subdimensions of the Carolina HPV

Immunization Attitudes and Beliefs Scale (CHIAS)

n=>500 Harm

r P
Level of knowledge of cervical cancer and HPV -0.83 0.65
Perceived sensitivity 0.12" 0.00
Perceived severity 0.12" 0.00

CHIAS subdimensions

Barriers Effects Uncertainty
r* P r* P r* P
-0.06 0.88 0.20" 0.00 0.04 0.31
0.06 0.12 0.15™ 0.00 0.10° 0.02
0.06 0.12 0.12" 0.00 0.09 0.04

“Correlation is significant at the 0.05 level; “Correlation is significant at the 0.01 level.
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CONCLUSION

In our study, womens knowledge and attitudes towards cervi-
cal cancer and HPV infection were found to be inadequate. This
inadequacy had an effect on their levels of knowledge regarding
HPYV vaccines. The highest score on the scale of knowledge about
HPV vaccines was 56, but the mean score of these women was
33.37 = 5.05. Through this result, it was seen that women did not
have enough information about HPV vaccines and that HPV vac-
cine-related education was needed. It was also found that women
were not getting vaccinated because of their lack of knowledge
about vaccine access, its effects and its cost. Considering the
efforts made towards ensuring widespread use of cervical cancer
screening programs, similar strategies and programs need to be
developed for HPV vaccine programs, in order to provide greater
immunity against HPV infection. Further qualitative and quan-
titative studies are needed in order to determine HPV vaccine

awareness in Turkey.
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ABSTRACT
CONTEXT: Dyspnea is a symptom present in several chronic diseases commonly seen among older adults.
Since individuals with dyspnea tend to stay at rest, with consequently reduced levels of physical activity,
they are likely to be at greater risk of developing frailty, especially at older ages.
DESIGN AND SETTING: Cross-sectional study at community level, Brazil.
OBJECTIVE: To analyze the relationships between self-reported dyspnea, health conditions and frailty sta-
tus in a sample of community-dwelling older adults.
METHOD: Secondary data from the follow-up of the Frailty in Brazilian Elderly (FIBRA) study, involving 415
community-dwelling older adults (mean age: 80.3 + 4.68 years), were used. The variables analyzed were
sociodemographic characteristics, reported dyspnea, clinical data and frailty phenotype. Associations be-
tween dyspnea and other variables (age, sex, education and body mass index) were verified through the
crude (c) and adjusted (a) odds ratios.
RESULTS: The prevalence of dyspnea in the entire sample was 21.0%. Dyspnea was more present in indi-
viduals with pulmonary diseases, heart disease, cancer and depression. Older adults with multimorbidities
(adjusted odds ratio, ORa = 2.91; 95% confidence interval, Cl = 1.41-5.99) and polypharmacy (ORa = 2.02; 95%
Cl =1.15-3.54) were more likely to have dyspnea. Those who reported dyspnea were 2.54 times more likely
to be frail (ORa = 2.54; 95% Cl = 1.08-5.97), and fatigue was their most prevalent phenotype component.
CONCLUSION: Dyspnea was associated with different diseases, multimorbidities, polypharmacy and frail-
ty. Recognizing the factors associated with dyspnea may contribute to its early identification and preven-
tion of its negative outcomes among older adults.

INTRODUCTION
Dyspnea is a symptom that is present in different chronic diseases, with high prevalence among
older adults.”? The American Thoracic Society defines dyspnea as “a subjective experience of
breathing discomfort that consists of qualitatively distinct sensations that vary in intensity”?
Since dyspnea is a frequent symptom among community-dwelling older adults,>* it is important
that healthcare professionals should routinely evaluate and document the presence of dyspnea,
just like they do for pain.>®

In clinical practice, dyspnea is initially assessed by a single question (e.g. “Are you short of
breath? Yes or No).® Single-item questionnaires have clinical importance, as they are simple and
quick to use, but they fail to cover all aspects of dyspnea.” A large number of scales for measuring
dyspnea have been described in the literature. Scales based on reports of breathlessness during
activities of daily living (e.g. the modified Medical Research Council Dyspnea Scale and the
Baseline Dyspnea Index) and on the perception of breathlessness while making exertions (e.g.
the modified Borg scale and visual analogue scale) are the ones most frequently used.® Because
multidimensional tools such as the Multidimensional Dyspnea Profile have the ability to assess
different aspects of dyspnea, they are promising tools for use in both laboratory and clinical set-
tings.’ Nonetheless, most breathlessness scales were developed and validated for patients with
respiratory diseases and, consequently, they need to be properly tested before being applied to

other populations.”
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A systematic review showed that the estimated prevalence of
dyspnea among community-dwelling older adults was 36%, and that
dyspnea can have an impact on different activities of daily living.? In
Brazil, a cross-sectional study among community-dwelling older
adults observed that 30.9% of the participants had dyspnea symp-
toms. Moreover, most of the older adults who reported dyspnea had
poor physical performance, were women, had multimorbidity and
were frail.* In addition to presenting an association between dyspnea
and cardiorespiratory diseases, older adults with moderate to severe
dyspnea are more likely to be unable to perform a single chair stand,
have depressive symptoms, use psychoactive drugs and be under-
weight and/or obese, than those with no or mild dyspnea.”'* Because
presence of dyspnea is associated with several chronic diseases and
health issues, some authors have argued that dyspnea in older adults
should be considered to be a multifactorial geriatric condition.'*"

Common adaptive responses to the presence of dyspnea include
avoidance of physical effort and, consequently, adoption of a sed-
entary lifestyle.’ In patients with chronic obstructive pulmonary
disease (COPD), this can precipitate a downward spiral of dys-
pnea-induced inactivity, thus resulting in physical decondition-
ing, progression of disease and disability.’? Thus, some studies
have shown that COPD patients were more likely to be frail, and
that this was associated with airflow limitations, reduced physical
function, dyspnea, disability, anxiety and depression.’

Frailty is a medical syndrome with multiple causes and con-
tributors that confers vulnerability to stressors and increases the
risk of different negative outcomes at older age, such as depen-
dency and/or death." Regarding physical frailty, physical inactiv-
ity plays an important role in the progression of this syndrome, as
it directly influences some determinant components for develop-
ment of frailty.'* Although the overlap between dyspnea-induced
inactivity and vicious cycles of frailty seems obvious, the rela-
tionships between dyspnea, health conditions and frailty among
community-dwelling older adults are not well established.'® Vaz
Fragoso et al.,'® for example, found that older adults with respira-
tory impairment had higher chances of becoming frail, and vice
versa. In another study,”” the same authors observed that poor
physical-functional performance and frailty status were associ-
ated with moderate to severe exertional dyspnea in communi-
ty-dwelling older adults.

Considering that the older population is growing and that dys-
pnea is a highly prevalent symptom in this phase of life, it would
be useful to identify the factors associated with this important
symptom, especially with a view to adequate healthcare manage-
ment and/or prevention of negative outcomes among older adults.
In addition, in the presence of dyspnea, the person tends to stay
at rest, which can cause a series of negative consequences, such as
physical inactivity, deconditioning and disability, which are com-

monly associated with the onset and progression of frailty syndrome.

OBJECTIVE

In order to collaborate in healthcare practices for older adults, the
aim of the present study was to analyze the relationships between
self-reported dyspnea, health conditions and the frailty pheno-

type in a sample of community-dwelling older adults.

METHODS

Study design and participants
This was a cross-sectional study that used the records of commu-
nity-dwelling older adults who participated in the second wave
of the Frailty in Brazilian Elderly (FIBRA) study, conducted in
the city of Campinas and in the Ermelino Matarazzo district of
the city of Sdo Paulo, state of Sdo Paulo, Brazil, between 2016
and 2017. The first wave of data collection occurred between
2008 and 2009 and its database contained a record of 1284 older
adults. Details about the sample size calculation, recruitment,
data collection and main findings of the first wave can be found
elsewhere.'®

The second wave of the FIBRA study was submitted to and
approved by the local ethics committees on November 23, 2015
(approval number, CAAE: 49987615.3.0000.5404) and on September
17, 2018 (CAAE: 92684517.5.0000.5404). The present study was
also approved by the ethics committee board on October 31,2019
(CAAE: 22196619.7.0000.5390).

Procedures

The participants in the first wave of the FIBRA study were con-
tacted and invited to participate in the follow-up study. At the
beginning of the single session of data collection, which was
conducted at the participants’ homes, these older adults were
informed about study procedures and voluntarily signed an
informed consent statement, after agreeing to participate.

Older adults who fulfilled the inclusion and exclusion criteria
completed the interview. The inclusion criteria were as follows: the
participants needed to have participated in the first wave and to
have remained as permanent residents in the geographical location.
Older adults with cognitive impairment suggestive of dementia,
severe disability (wheelchair-bound or bedridden), motor and/or
cognitive sequelae from stroke, moderate/severe Parkinson’s dis-
ease, severe visual and/or hearing impairments, or decompensated
diseases or terminal illness, were excluded. Considering that the
number of chronic diseases (cardiovascular, respiratory, cancer-
ous, etc.) increases with age,'® older adults with these diseases were
not excluded from the study. In addition, given that information
on comorbidities was accessed through self-reporting (detailed
below) and access to medical files was not feasible, it was not
possible to classify the diseases reported with exactness (e.g. the

type of respiratory disease reported). Current smokers were also
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included in the study since their prevalence in the total sample

was low (i.e. 3.0%) (Table 1).

From the original cohort, 549 older adults (= 65 years of age)
agreed to participate in the second wave. Another 192 had died, and
543 could not located or refused to participate. Among those who
completed the initial part of the interview (sociodemographic infor-
mation, anthropometric measurements, physical frailty assessment
and Mini-Mental State Examination, MMSE), 419 had MMSE scores
above the cutoff point, adjusted for years of schooling, and partici-
pated in the second block of measurements. Out of these, 415 par-
ticipants answered the question about the presence of dyspnea (i.e.
the dependent variable) and thus were included in the present study.

It is important to note that a sample size > 329 participants
was found to be adequate for the present study, based on an esti-
mated prevalence of dyspnea of 30.9%,* a 95% confidence level
and an error of 0.5%.

The following variables/scales were extracted from the FIBRA
study database:

o Self-reported dyspnea: The participants were asked about the
presence of dyspnea through a simple question: “Do you have
breathlessness, yes or no?”.

o Sociodemographic variables: Sex (men, women); age ranges
(72-79 years and > 80 years); and schooling (illiterate, 1-4 years
and 2> 5 years).

o Anthropometric data: Weight was measured in kilograms,
using the G-Tech brand scale; and height in centimeters, using
a scale (200 cm), graduated in centimeters and millimeters.
Body mass index (BMI) was obtained by dividing the weight
(kg) by the height squared (m?). BMI was classified in accor-
dance with the cutoff values established by the Pan-American
Health Organization (PAHO). In this way, older adults are cat-
egorized as follows: underweight with BMI < 23 kg/m? normal
weight with BMI between > 23 kg/m” and < 28 kg/m?; over-
weight with BMI between > 28 kg/m? and < 30 kg/m? and
obese 2 30 kg/m?>2°

« Smoking habit: Participants were considered to be current
smokers if they answered “yes” to the following question: “Do
you currently smoke?”.

o Self-reported chronic diseases: Information was obtained from
dichotomous items (yes or no) in which it was investigated
whether a doctor had diagnosed heart diseases, hypertension,
diabetes mellitus, depression, pulmonary diseases, osteoporo-
sis, stroke, cancer and/or osteoarthritis at any time during the
12 months prior to the interview. Multimorbidity was consid-
ered to be the coexistence of two or more of these diseases.

o Frailty: This was assessed based on the phenotype criteria pro-
posed by Fried et al." Older adults were qualified as frail (three
or more criteria), pre-frail (one or two criteria) or non-frail

(no criteria), considering the following five criteria:

o Self-reported unintentional weight loss: this was consid-
ered to be present if, over the last year, it was greater than
or equal to 4.5 kg or 5% of body weight.

o Fatigue: this was considered to be present if the older
adults answered “occasionally” or “most of the time” for
either of the following two self-report items regarding
how they felt during the last week: “I felt that everything I
did was an effort” and “I could not get going”. These items
were obtained from the Center for Epidemiologic Studies
Depression Scale (CESD).2"

«  Low grip strength of the dominant hand: this was consid-
ered to be present, as measured using a Jamar dynamometer
(Lafayette Instruments, Lafayette, Indiana, United States),
if the average measurement from three grip attempts with
the arm flexed at 90° at the forearm was among the 20%
lowest distribution values, after adjusting for sex and BMI.

«  Gaitslowness: this was considered to be present, as assessed
from the time in seconds spent to walk a distance of 4.0
meters at the usual speed, if the average of three attempts
was among the 20% highest distribution values (in seconds)
for the entire sample, after adjusting for sex and height.”

o Inactivelevel of physical activity: The level of physical activ-
ity corresponded to the weekly frequency and daily duration
of physical exercise, sports and household chores, based on
responses to the items of the Minnesota Leisure Time Activity
Questionnaire.* To calculate the weekly caloric expenditure
on leisure activities and on household chores, we considered
the number of items to which the older adult replied affir-
matively, multiplied by the number of days in the week and
the number of minutes per day. Then we calculated the quin-
tiles of the distribution of this variable, for men and women
separately. We considered participants to be inactive if they
scored among the 20% lowest distribution values for weekly

caloric expenditure, corrected according to sex.”

Statistical analysis

The sample was characterized by calculating the absolute and rel-
ative frequencies and 95% confidence interval (95% CI) of the
variables considered. Associations between dyspnea and the
other variables were verified using Pearson’s chi-square test or
Fisher’s exact test. After that, simple and multiple logistic regres-
sion analyses were also used to estimate crude and adjusted
odds ratios. The adjusted analysis was performed independently
according to age, sex, education and BMI classifications for each

variable. For all analyses, the significance level was set at P < 0.05.

RESULTS
Four hundred and fifteen older people (mean age 80.3 * 4.68

years old) answered the question about shortness of breath. The
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majority of the participants were very old (56.4% were aged 80
years and over), were females (69.8%), had had one to four years
of education (59.7%), had normal weight (i.e. 43.8% had BMI
between > 23 kg/m? and < 28 kg/m?) and were not currently
smokers (97.0%). In addition, these older adults mostly had two
or more self-reported diseases (69.3%), used less than five medi-
cations (62.6%) and were classified as pre-frail (64.3%) (Table 1).

The prevalence of dyspnea in the entire sample was 21% (95%
CI = 17.3 to 25.2). The frequencies and associations between dys-
pnea and sociodemographic variables, anthropometric data, health
conditions and frailty are presented in Table 1. No significant
difference between the sexes was found with regard to the prev-
alence of dyspnea, but the prevalence was greater (P = 0.014) in
the younger age group (26.7% for 72-79 years of age) than in the
older group (16.7% for 80 years and over). However, presence
of dyspnea was not associated with BMI (P = 0.075) or with the
smoking habit (P = 0.985).

In relation to health conditions, dyspnea was also more prevalent
among participants with polypharmacy (29.8% versus 16.0%; P =
0.002) and multimorbidities (24.0% versus 10.2%; P = 0.002). Figure
1 shows the prevalence of dyspnea according to the self-reported
diseases evaluated in the present study. Dyspnea was more frequent
among older adults with heart diseases (31.5% versus 17.0%; P =
0.002), cancer (41.2% versus 18.1%; P = 0.001), pulmonary diseases
(35.5% versus 17.6%; P = 0.004) and depression (31.3% versus 17.8%;
P =0.012). In addition, the prevalence of dyspnea was higher (P =
0.022) in older adults who were frail (35.2%) than in those classified
as pre-frail (19.6%) or non-frail (17.2%) (Table 1). The analysis on
frailty components showed that dyspnea was more present in older
adults who presented fatigue (34.7% versus 15.4%; P = 0.000) and
gait slowness (32.8% versus 18.8%; P = 0.012) (Figure 2).

After adjusting for age, sex, schooling and BMI classification,
the logistic regression showed that the participants with pulmo-
nary diseases (adjusted odds ratio, ORa = 2.25; 95% CI = 1.08 to
4.67), heart diseases (ORa = 2.06; 95% CI= 1.17 to 3.62), cancer
(ORa = 3.25;95% CI = 1.48 to 7.18) and depression (ORa = 1.94;
95% CI = 1.04 to 3.59) were more likely to have dyspnea. Other
health conditions also associated with the presence of dyspnea
were multimorbidities (ORa = 2.91; 95% CI = 1.41 to 5.99) and
polypharmacy (ORa = 2.02; 95% CI = 1.15 to 3.54). Moreover,
older adults who reported dyspnea had 2.54 times (95% CI = 1.08
to 5.97) more chances of being classified as frail than as pre-frail
or non-frail (Table 2).

Among the frailty phenotype components, fatigue (crude odds
ratio, ORc = 2.90; 95% CI = 1.77 to 4.75) and gait slowness (ORc =
2.10;95% CI = 1.16 to 3.79) showed associations with dyspnea in the
crude analysis. After controlling for confounding variables (i.e. age,
sex, schooling and BMI classification), only fatigue remained signifi-
cantly associated with dyspnea (ORa =2.75; 95% CI = 1.62 to 4.66).

Figure 3 shows the overlaps between the presences of dys-
pnea, multimorbidity and frailty/pre-frailty. The main overlapping
detected was between multimorbidity and frailty (44.8%), fol-
lowed by dyspnea versus multimorbidity versus frailty/pre-frailty
(14.5%). The rates of overlapping of dyspnea with multimorbidity
and frailty/pre-frailty were 3.1% and 2.5%, respectively. In addi-
tion, dyspnea only appeared separately from multimorbidity and
frailty in fewer than 1% of the participants. It is important to note
that 7.3% of the participants did not have any of these conditions,

either alone or in combination.

DISCUSSION

In the present study, the prevalence of dyspnea among commu-
nity-dwelling older adults was 21%, which was within the range
reported by previous studies, even those differing in assessment
method used (i.e. single question versus the Medical Research

Council Dyspnea Scale).>* Older adults who reported having

Table 1. Percentage distribution of the sample and the proportion of
dyspnea according to sociodemographic variables, anthropometric

data, health conditions, and frailty. FIBRA study, Campinas and

Ermelino Matarazzo district in Sdo Paulo, Sdo Paulo, Brazil, 2016/2017

Dyspnea
Variables n (%) No Yes
n (%) n (%)

Sex

Male 125(30.2) 105(84.0) 20(16.0)

Female 289(69.8) 222(76.8) 67(23.2)
Age groups (years)

72-79 180(43.6) 132(73.3) 48(26.7)

>80 233(56.4) 194(83.3) 39(16.7)
Schooling level

llliterate 52(13.3) 38(73.1) 14(26.9)

1-4 years 234(59.7) 188(80.3) 46(19.7)

> 5 years 106 (27.0) 87(82.1) 19(17.9)
Body mass index classification

Underweight 72(17.3) 62(86.1) 10(13.9)

Normal 180(43.8) 147(81.7) 33(18.3)

Overweight 50(12.0) 38(76.0) 12(24.0)

Obese 113(27.2) 81(71.7) 32(28.3)
Current smoker

Yes 12(3.0) 9(75.0) 3(25.0)

No 399(97.0) 306(79.1) 81(20.9)
Polypharmacy

0-4 219(62.6) 184(84.0) 35(16.0)

25 131(37.4) 92(70.2) 39(29.8)
Multimorbidity

0-1 118(30.7) 106(89.8) 12(10.2)

=22 267 (69.3) 203(76.0) 64 (24.0)
Frailty

Not frail 93(22.6) 77(828) 16(17.2)

Pre-frail 265 (64.3) 213(80.4) 52(19.6)

Frail 54(13.1) 35(64.8) 19(35.2)

P-value

0.100

0.014

0.398

0.075

0.985

0.002

0.002

0.022
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Figure 1. Prevalence of dyspnea according to self-reported diseases.
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Figure 2. Prevalence of dyspnea according to the presence of frailty phenotype components.



breathlessness were more likely to have pulmonary diseases, heart
diseases, cancer, depression, multimorbidity and polypharmacy. In
addition, dyspnea occurred more frequently among participants
who were classified as frail (i.e. 35.2%), and fatigue was the pheno-
type component that was most strongly associated with dyspnea.
There is evidence in the literature that the prevalence of dys-
pnea increases with advancing age.>***” In a representative sample
of North American older adults,! it was observed that one in four
adults aged 70 and over experienced clinically significant breath-

lessness, evaluated via a single question (i.e. “How often do you

become short of breath while awake?”). Greater prevalence of mul-
timorbidities'® and polypharmacy,®® reduced physical fitness® and
decreased efficiency of the respiratory system'' make older adults
more susceptible to dyspnea, which corroborate the increasing
prevalence of dyspnea among older age ranges.

Although our results were in agreement with the literature in
terms of the overall prevalence of dyspnea among older adults, it was
surprisingly higher among those aged 72 to 79 years than among
those aged 80 and over. Nonetheless, a previously published geriat-

ric dyspnea model supports the notion of paradoxical reduction in

Table 2. Crude and adjusted odds ratios for dyspnea, according to sociodemographic and anthropometric characteristics, health and
clinical conditions, and frailty status and phenotype components of the FIBRA study. City of Campinas and Ermelino Matarazzo district of
the city of Sao Paulo, Sdo Paulo, Brazil, 2016/2017

. Dyspnea
Variables
OR_ . 95% Cl P-value OR_ustea 95% Cl P-value
Sociodemographic and anthropometric characteristics
Sex
Female versus male 1.58 0.91-2.75 0.101 1.37 0.77-2.44 0.439
Age groups (years)
> 80 versus 72-79 0.55 0.34-0.89 0.015 0.59 0.35-0.98 0.041
Schooling level
1-4 years versus illiterate 0.66 0.33-1.33 0.247 0.64 0.31-1.32 0.228
> 5 years versus illiterate 0.59 0.27-1.30 0.194 0.56 0.26-1.24 0.209
Body mass index classification
Underweight versus normal 0.72 0.33-1.55 0.398 0.64 0.27-1.49 0.301
Overweight versus normal 1.41 0.66-2.98 0.373 1.39 0.63-3.08 0412
Obese versus normal 1.76 1.01-3.07 0.047 1.54 0.86-2.78 0.148
Health and clinical conditions
Self-reported diseases
Heart diseases 2.24 1.32-3.80 0.003 2.06 1.17-3.62 0.012
Hypertension 1.55 0.88-2.73 0.128 1.53 0.84-2.82 0.167
Stroke 2.25 0.96-5.27 0.061 1.50 0.58-3.86 0.399
Diabetes 1.14 0.66-1.98 0.620 1.10 0.62-1.95 0.746
Cancer 3.17 1.52-6.59 0.002 3.25 1.48-7.18 0.003
Arthritis 1.42 0.86-2.34 0.164 1.41 0.82-2.40 0.211
Pulmonary diseases 2.57 1.31-5.03 0.006 2.25 1.08-4.67 0.029
Depression 2.11 1.17-3.80 0.013 1.94 1.04-3.59 0.036
Osteoporosis 1.31 0.77-2.22 0.308 141 0.79-2.50 0.239
Multimorbidity
> 2 versus 0-1 2.78 1.44-5.39 0.002 291 1.41-5.99 0.004
Polypharmacy
> 5 versus 0-4 2.23 1.32-3.75 0.003 2.02 1.15-3.54 0.014
Frailty status and phenotype components
Frailty
Pre-frail versus not frail 1.17 0.63-2.18 0.609 1.14 0.58-2.22 0.705
Frail versus not frail 2.61 1.20-5.67 0.015 2.54 1.08-5.97 0.032
Frailty components (versus absence of the criterion)
Weight loss 1.26 0.73-2.18 0.398 1.48 0.81-2.69 0.197
Low physical activity 1.26 0.78-2.04 0.330 1.20 0.72-2.03 0.482
Low grip strength 0.80 0.42-1.52 0.509 0.81 0.40-1.64 0.563
Gait slowness 2.10 1.16-3.79 0.013 1.71 0.89-3.30 0.106
Fatigue 2.90 1.77-4.75 <0.001 2.75 1.62-4.66 <0.001

OR = odds ratio; Cl = confidence interval; adjusted: age, sex, schooling and body mass index classification. In bold: statistically significant associations.
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the perception and reporting of dyspnea, explained in terms of the
influence of physiological, neurological, psychological and social
changes with aging.?” Thus, it is plausible that the self-reported dys-
pnea rate is reduced in the older age ranges. Additionally, another
study with the same cohort showed that a considerable portion of
longer-living older adults (i.e. 80 years of age and over) were in good
health,® which contradicted the results from investigations in other
countries.”»** One hypothesis is that people with better health and
socioeconomic conditions are more likely to reach advanced ages.
So, it is possible that the lower prevalence of dyspnea in the old-
est-old group can also be partly due to this (i.e. older adults with
worse conditions, including those associated with the presence of
dyspnea, would die earlier).*** Given that cohort studies involving
very old community-dwelling adults are scarce in Brazil, the possi-
bility for discussion of the present results is limited.

Regarding the factors associated with dyspnea in older adults,
the present results partly corroborate the findings of Smith et al.!
Among community-dwelling older adults, those authors found
that individuals with respiratory diseases, multimorbidity, heart
diseases, obesity and low educational level were more likely to have
dyspnea. In addition, dyspnea was associated with depression,
anxiety, fatigue, pain, dependence with regard to activities of daily
living and high use of healthcare services. Interestingly, Johnson
et al.*® showed that age was inversely related to restrictive breath-
lessness during the last year of life. They argued that individuals
who lived to old age achieved that age because they probably did
not have the medical conditions associated with restrictive dys-
pnea, which thus supports the hypothesis raised above.

In old age, the presence of multimorbidity may be more complex

due to overlapping of other conditions such as physical impairment,

Pre-Frail/Frail
(83.9%)

Dyspnea
(21.4%)

Figure 3. Overlapping between dyspnea, multimorbidity and frailty/
pre-frailty status.

mental disorders, frailty and polypharmacy.***”*® These condi-
tions impose a considerable burden at an individual level, and on
healthcare and social services too.** Previous studies demonstrat-
ing the complexity of healthcare management for older people
showed that multimorbidity and polypharmacy were also asso-
ciated with dyspnea,"* which was concordant with our findings.
Smith et al.,! for example, observed that older adults with signifi-
cant breathlessness were more likely to have multimorbidity than
single chronic conditions.

A cross-sectional study conducted in Brazil also showed that
community-dwelling older adults with dyspnea, assessed using the
modified Medical Research Council Dyspnea Scale, had more dis-
eases than those without this symptom.* Regarding polypharmacy,
Akgiin et al.”® observed that it was strongly related to dyspnea (as
measured on a shortness-of-breath scale from 0 to 10 scale within
the Edmonton Symptom Assessment System) among older adults
with serious life-limiting diseases. After adjusting for different fac-
tors (age, sex, diagnosis and statin discontinuation), each additional
medication was associated with 8% and 16% increased risk of mild
and moderate-to-severe dyspnea, respectively. In addition to asso-
ciations between dyspnea and some chronic self-reported diseases,
multimorbidity and polypharmacy, it was also observed in the pres-
ent study that dyspnea could occur in combination with multimor-
bidity and/or frailty/pre-frailty conditions. These, in turn, may bring
more complexity to healthcare for community-dwelling older adults.

The relationship between respiratory impairment/diseases
and frailty among older adults has been demonstrated in differ-
ent studies.'*'* In a meta-analysis, Marengoni et al.* found that
older adults with COPD had twofold increased odds for present-
ing frailty, compared with those without COPD. Among commu-
nity-dwelling older adults, Vaz Fragoso et al.'* showed that respi-
ratory impairment was associated with frailty at the baseline and
that there was an increased likelihood of developing frailty features
after three years of follow-up. Although studies involving COPD
patients have supported the existence of a relationship between
dyspnea and frailty,"*** it is not known whether this is true for
community-dwelling older adults.

In the present study, older adults who reported dyspnea were
more likely to be classified as frail, even after adjustment for age,
sex, schooling and BMI classification. Moreover, although fatigue
and gait slowness were the frailty phenotype components that were
associated with reports of dyspnea, only fatigue remained associated
with dyspnea after controlling for confounding factors. According
to Vaz Fragoso et al.,”” poor performance in the single chair stand
was associated with a greater chance of having moderate-severe
exertional dyspnea, which became attenuated when controlled for
some frailty components singly. Similarly, Silva et al.* observed that
there was high prevalence of frailty (23.6%) among Brazilian com-

munity-dwelling older adults who reported having dyspnea. After
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adjusting for different confounders, higher dyspnea score was found
to be independently associated with poor physical performance.*
Among COPD patients, Medina-Mirapeix et al.** demonstrated that
low grip strength was the most prevalent component among those
classified as frail, followed by low physical activity levels and fatigue.
However, only fatigue was associated with dyspnea and severity of
COPD symptoms in the final multivariate models.

Some conceptual models for explaining the dyspnea-inactivity
vicious cycle in COPD are available in the literature. Recently, Ramon
etal.! proposed a model in which a sequence of events (e.g. expira-
tory airflow limitation, increased resting lung volumes and dynamic
hyperinflation) might lead to a cycle consisting of the following: dys-
pnea - reduced physical activity - deterioration of exercise capacity
- dyspnea. Although not included in Ramon’s model, fatigue might
be easily fit into the dyspnea-inactivity vicious cycle, independently
of a specific diagnosis. In an observational study involving commu-
nity-dwelling older adults, Egerton et al.* showed that fatigue was
associated with lower physical activity levels. This finding did not
confirm whether fatigue was a cause of low physical activity levels
or whether it occurred as a result from inactivity. Therefore, those
authors suggested that reduced activity might also lead to decreased
physical capacity, which would hence increase inactivity-related
fatigue through a reversed causal pathway. Surprisingly, neither low
physical activity levels nor low grip strength was associated with dys-
pnea in our study. Therefore, it is still unclear whether dyspnea-inac-
tivity and frailty cycles overlap or not among community-dwelling
older adults and whether a reversed causal pathway might exist in
this population. This pathway would consist of the following: frailty
- reduced physical activity - deterioration of physical reserves and
increased exercise intolerance - dyspnea.

In summary, it was observed that a considerable proportion
of the community-dwelling older adults of our study reported
shortness of breath. Unlike other age groups, this symptom may
be related not only to specific conditions (such as respiratory
and cardiovascular diseases) but also to the presence of multi-
morbidities, polypharmacy and frailty. Thus, self-reported dys-
pnea should be considered to be an important symptom among
older adults and should not be attributed to age per se. In addi-
tion to single-item questionnaires, it is important that shortness
of breath should be investigated in a broader manner in this pop-
ulation, especially taking into account its impact on activities of
daily living. However, it needs to be borne in mind that the scales
most used for assessing dyspnea were developed before publica-
tion of the Consensus of the American Thoracic Society.’ Thus,
these scales cannot cover the entirety of the definition of dyspnea
in terms of functional, sensory-perceptual and affective aspects.
In this way, multidimensional scales to evaluate dyspnea should
be also considered when assessing the geriatric population. It is

noteworthy that, in addition to adequate clinical management of

chronic diseases and usage of medications, care for older adults
with dyspnea should be carried out in an interdisciplinary and
integrated manner, as much as possible.

The present study had some limitations that should be addressed.
First of all, the cross-sectional nature of the study did not allow us
to draw causal associations between dyspnea, health conditions
and frailty. Therefore, further longitudinal studies should include
objective respiratory measurements that would help clarify such
relationships and the effect of respiratory impairment on the pro-
gression of frailty, especially among community-dwelling older
adults. Second, as the present sample was not representative of the
community-dwelling older population and only included individ-
uals aged 72 years and over, the results need to be interpreted with
caution. Third, as the presence of dyspnea was evaluated just by a
single question, the impact of its severity, commonly assessed using
the Medical Research Council Dyspnea Scale, was unknown in our
sample. In addition, methodological bias cannot be ruled out, given
that different approaches were used to measure dyspnea (a single
screening question) and frailty (a well-established tool). However,
it is important to note that no reliable and valid dyspnea scales for
Brazilian community-dwelling older adults were available at the time

of design and application of the research protocol.

CONCLUSIONS

Among community-dwelling older adults, dyspnea was associ-
ated with different diseases, multimorbidities, polypharmacy and
frailty, even after controlling for age, sex, schooling and body mass
index. Among those reporting dyspnea, fatigue and gait slowness
were more likely to be present. Recognizing the factors associated
with reports of dyspnea may contribute to prevention of negative

outcomes and to management of frailty in this population.
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The first appointment with a nephrologist: Brazilian
patients’ demographic and kidney function characteristics.
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ABSTRACT
BACKGROUND: The number of nephrologists has risen slowly, compared with the prevalence of chronic
kidney disease (CKD) in Brazil. Data on patients referred to nephrology outpatient clinics remains scarce.
OBJECTIVE: To determine the demographic and kidney function characteristics of patients at their first
appointment with a nephrologist.
DESIGN AND SETTING: Retrospective study conducted at three nephrology outpatient clinics (public
and private services), in Sdo Paulo, Brazil.
METHODS: From December 2019 to February 2020, we collected patient data regarding demographics,
kidney function parameters and comorbidities. We then analyzed data on 394 patients who met a ne-
phrologist for their first appointment.
RESULTS: The main comorbidities were hypertension (63.7%), diabetes (33.5%) and nephrolithiasis
(22.3%). Regarding CKD stages, 24.1%, 9.1%, 13.7%, 15.2%, 15.2% and 2.3% of the patients were in stages
1,2,3a,3b, 4 and 5, respectively. Proteinuria was absent or mild, moderate and high in 17.3%, 15.2% and
11.7%, respectively; and 16.2% had not undergone previous investigation of serum creatinine or protein-
uria (55.8%). For 17.5%, referral to a nephrologist occurred late. Patients in public services were older than
those in private services (59 years versus 51 years, respectively; P = 0.001), more frequently hypertensive
(69.7% versus 57.5%; P = 0.01) and reached a nephrologist later (22.4% versus 12.4%; P = 0.009).
CONCLUSION: Referrals to a nephrologist were not being made using any guidelines for CKD risk and
many cases could have been managed within primary care. Late referral to a nephrologist happened in
one-fifth of the cases and more frequently in the public service.

INTRODUCTION

The number of nephrologists in Brazil increased by 25%, from 3,500 to 4,400 between 2008
and 2018.! Within the same ten years, the number of patients on maintenance dialysis rose by
52%, from 87,044 to 133,000, approximately.” Nephrologists are distributed differently across
the country. While the northern region has 0.7 nephrologists per 100,000 inhabitants, the
southern and southeastern regions have 6.7 nephrologists per 100,000 inhabitants.! This dis-
proportion between the numbers of nephrologists and the numbers of patients who need them
is seen worldwide, even in developed countries.’ In the United States, between 1996 and 2012,
the number of patients who started dialysis rose from 300,000 to 500,000, while the number of
nephrologists decreased from 18 to only 10 per 1,000 patients.>*

According to KDIGO (Kidney Disease Improving Global Outcomes), every person who
presents chronic kidney disease (stages 4 and 5) and the ones who have high levels of albumin-
uria (albumin to creatinine ratio > 300 mg/g) should be referred to a nephrologist.® The Brazilian
Ministry of Health also recommends that patients who are in stages 4 or 5 of chronic kidney dis-
ease (CKD) should be followed up by a specialist.®

Delay in reaching a nephrologist is associated with unfavorable outcomes and higher health-
care expenditure.”!! In Brazil, late referral to a nephrologist was first demonstrated in 1995."
In that study, about 60% of the patients who started dialysis had not been followed up on an out-
patient basis by a nephrologist.

On the other hand, some studies have suggested that many patients who are referred to a

nephrologist can be easily followed up within primary care.’*'* Bahiense-Oliveira et al. showed
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that 52% of the patients assisted by a nephrologist did not need
to be assessed or treated by this specialty at their first appoint-
ment.”? Another study showed that 35.7% of the patients assessed
by nephrologists had stages 1 and 2 of CKD and only a few of
them (26%) presented higher levels of proteinuria or albuminuria,
meaning that many patients could have continued to be cared for

within primary care."

OBJECTIVE

Because of the need for accurate medical referral to nephrolo-
gists and the lack of these specialists, the aim of this study was
to describe the characteristics (sociodemographic and CKD
stages) of patients who were assessed by nephrologists at their

first appointment, in both public and private services.

METHODS
Study design and participants
This was a multicenter retrospective study based on medical
records. We included three outpatient clinics in the metropoli-
tan area of Sdo Paulo: two clinics affiliated with private health
insurance services and one public clinic within the Brazilian
National Health System (Sistema Unico de Satide, SUS). We ana-
lyzed information on first appointments with a nephrologist
that took place between December 2019 and February 2020,
among patients who were > 18 years old. We excluded those who
had undergone kidney transplantation or who were on kidney
replacement therapy. In the Brazilian public service, patients can
only reach specialists through a medical referral from primary
care or from other specialists. In private services, patients can
reach specialists either through referrals or through their own
initiative.

The protocol for this study was approved by the Ethics
Committee of Universidade Federal de Sdo Paulo on June 5, 2020
(CAAE 31053420.9.1001.5505).

Definitions and parameters of interest

Basic characteristics and clinical information relating to diag-
noses of hypertension, diabetes mellitus (DM), urinary lithia-
sis, recurrent urinary tract infection, polycystic kidney disease
and glomerulonephritis were obtained from the patients’ charts.
We defined hypertension as the use of anti-hypertensive drugs
or the presence of this diagnosis in the patient’s chart. DM was
defined from use of oral antidiabetic drugs or insulin therapies or
the presence of this diagnosis in the patient’s chart.

Laboratory assessments included serum creatinine and pro-
teinuria. We used serum creatinine, age, and gender to determine
the estimated glomerular filtration rate (eGFR), in accordance
with the Chronic Kidney Disease Epidemiology Collaboration
(CKD-EPI) equation.”® The racial factor was not included in the

eGFR calculation because of the multiethnic composition of the
Brazilian population and because of a previous study that demon-
strated that this adjustment did not contribute to greater accuracy
in this population.’® CKD was defined as eGFR < 60 ml/min/1.73 m?
or the presence of biomarkers for renal dysfunction, such as pro-
teinuria, dysmorphic hematuria or abnormal kidney ultrasound.
We classified CKD into five stages in accordance with the current
guidelines: stage 1 (¢GFR 290 ml/min/1.73 m? and any renal dys-
function biomarker); stage 2 (eGFR of 60-89 ml/min/1.73 m” and
any renal dysfunction biomarker); stage 3a (eGFR of 45-59 ml/
min/1.73 m?), stage 3b (eGFR of 30-44 ml/min/1.73 m?); stage
4 (eGFR of 15-29 ml/min/1.73 m?); and stage 5 (eGFR < 15 ml/
min/1.73 m?). We considered stages 3b, 4 and 5 to be advanced CKD.

We used the following methods to determine the levels of pro-
teinuria: urinalysis (dipstick); random urinary albumin-to-creati-
nine ratio (ACR); random urinary protein-to-creatine ratio (PCR);
24-hour albuminuria; and 24-hour proteinuria. We stratified the
patients into three categories according to their level of proteinuria:
absent or mild (urinalysis negative or 1+, ACR < 30 mg/g, PCR
<150 mg/g, 24-hour albuminuria < 30 mg or 24-hour proteinuria
<150 mg); moderate (1+ or 2+ on urinalysis, ACR of 30-300 mg/g,
PCR of 150-500 mg/g, 24-hour albuminuria of 30-300 mg and
24-hour proteinuria of 150-1000 mg); and high (3+ on urinalysis,
ACR > 300 mg/g, PCR > 500 mg/g, 24-hour albuminuria > 300 mg
and 24-hour proteinuria > 1000 mg).>

Among the reasons for referring patients to a nephrologist,
we considered the following: hypertension, diabetes, nephroli-
thiasis, recurrent urinary tract infection, hematuria (red blood
cells above the laboratory reference levels) and acute kidney
injury (serum creatinine > 0.3 mg/dl, in comparison with the
baseline serum creatinine, investigated within the preceding
three months before data collection).!” We collected data on
the specialties from which patients were referred to a nephrolo-
gist (internal medicine, endocrinology, cardiology or urology).
Also, we registered whether patients reached a nephrologist by
themselves, with no medical referral. Late referral was defined
as referral in stages 4 or 5.7

Patients for whom serum creatinine and proteinuria informa-
tion was available were classified into CKD risk groups: low risk,

moderate risk, high risk and very high risk.®

Sampling and statistical analyses
We calculated the sample size based on the following equa-
tion:” N=n*X/(X+n-1);inwhichX=2

“Z(m)” is the critical value for a normal distribution when /2

(confidence interval = 95%, o. = 0.05 and critical value of 1.96),

« »

P~ represents the proportion of the referred patients in the sam-

2*p*(1-p) / error?.

« » «_»

ple, “error” is the estimated margin around “p’, and “n” means

the size of the population. We estimated that 40% of the patients



were correctly referred to a nephrologist, in conformity with pre-
vious research.'>!* We considered that the size of the population
was 100,000 inhabitants. We set error and confidence intervals of
8% and 95%, respectively. In this manner, we determined that a
minimum of 144 medical records from public and private services
would need to be analyzed.

We used the statistical package SPSS, version 18.0 (SPSS Inc.,
Chicago, Illinois, United States). We described the frequencies of
the categorical variables. Age showed non-normal distribution
and so we presented data on its median and interquartile range
(IQR). We used * or Fisher exact tests to compare the frequencies,
as appropriate. Also, we used the Mann-Whitney test to compare
non-normal continuous variables. We set the significance level

for P-values at < 0.05.

RESULTS
The demographic and clinical characteristics (renal data and
comorbidities) of our sample are shown in Table 1. The median
age was 55 years old (IQR, 42-67); 51.5% of the patients were
male; and the most frequent comorbidities were hypertension
(63.7%), DM (33.5%), nephrolithiasis (22.3%) and recurrent uri-
nary infection (8.6%). The distribution of the patients regarding
CKD grading was 24.1% in stage 1, 9.1% in stage 2, 13.7% in stage
3a, 15.2% in stage 3b, 15.2% in stage 4 and 2.3% in stage 5.
Proteinuria was observed to be mild or absent in 17.3% of the
patients, while 15.2% presented moderate and 11.7% presented
high levels of proteinuria. The percentages of patients referred to
a nephrologist with no information on serum creatinine and pro-

teinuria were 16.2% and 55.8%, respectively. Among patients with

Table 1. Characteristics of the patients and comparison between public and private healthcare services

All (n =394) Public (n=201) Private (n = 193) P-value®
Age, years (range) 55 (42-67) 59 (47-69) 51 (38-64) 0.001
Male, n (%) 203 (51.5) 97 (48.3) 106 (54.9) 0.18
Reasons for referring to a nephrologist/comorbidities, n (%)
Hypertension 251 (63.7) 140 (69.7) 111 (57.5) 0.01
Diabetes mellitus 132 (33.5) 74 (36.8) 58 (30.1) 0.15
Nephrolithiasis 88(22.3) 41 (20.4) 47 (24.4) 0.35
Recurrent urinary tract infection 34 (8.6) 19(9.5) 15(7.8) 0.55
Polycystic kidney disease 15(3.8) 8(4.0) 7(3.6) 0.85
Glomerulonephritis 4(1.0) 1(0.5) 3(1.6) 0.29
Acute kidney injury 14 (3.6) 8(4.0) 6(3.1) 0.64
Hematuria 8(2.0) 4(2.0) 4(2.1) 0.95
Other 59 (15.0) 18 (9.0) 41(21.2) 0.001
CKD stage, n (%)
1 95 (24.1) 41 (20.4) 54 (28.0) 0.07
2 36 (9.1) 23(11.4) 13 (6.7) 0.11
3a 54 (13.7) 31(15.4) 23(11.9) 0.31
3b 60 (15.2) 39(19.4) 21(10.9) 0.02
4 60 (15.2) 43 (21.4) 17 (8.8) < 0.001
5 9(2.3) 2(1.0) 7 (3.6) 0.08
Proteinuria stratification, n (%)
Absent or mild 68 (17.3) 28(13.9) 40 (20.7) 0.74
Moderate 60 (15.2) 40 (19.9) 20(10.4) 0.008
High 46 (11.7) 30(14.9) 16 (8.3) 0.58
Referral with no serum creatinine result, n (%) 64 (16.2) 22(10.9) 42(21.8) 0.004
Referral with no proteinuria result, n (%) 220 (55.8) 103 (51.2) 117 (60.6) 0.06
No CKD, n (%) 16 (4.1) 0(0.0) 16 (8.3) < 0.001
Advanced CKD, n (%)** 129 (32.7) 84 (41.8) 45 (23.3) < 0.001
Late referral, n (%)*** 69 (17.5) 45 (22.4) 24 (12.4) 0.009
Referred from, n (%)
No referral 72(18.3) 0(0.0) 72 (37.3) <0.001
General practitioner (internist) 228 (57.9) 187 (93.0) 41 (21.2) <0.001
Endocrinologist 28(7.1) 3(1.5) 25(13.0) < 0.001
Urologist 11 (2.8) 0(0.0) 11(5.7) 0.002
Other 55 (14.0) 11 (5.4) 44 (22.8) < 0.001
Discharge from the nephrologist 39(9.9) 7 (3.5) 32(16.5) < 0.001

“Public versus private; “Chronic kidney disease (CKD) stages 3b, 4 and 5; “'CKD stages 4 and 5.



hypertension and without DM, the referral rates for those with
results from laboratory tests on serum creatinine and protein-
uria were 87% and 48%, respectively. Among those with DM, the
corresponding referral rates reached 91% and 56%, respectively.

Late referral (stages 4 and 5) was found in 17.5% of the partic-
ipants. Most of the patients (57.9%) were referred to a nephrolo-
gist by a general practitioner. About 10% of the patients were dis-
charged by the nephrologist after the first appointment.

Compared with the private insurance patients, the individuals
seen in public outpatient clinics were older (59 [IQR, 47-69] versus
51 [IQR, 38-64] years old; P = 0.001), more commonly hypertensive
(69.7% versus 57.5%; P = 0.01) and were referred later to a nephrologist
(22.4% versus 12.4%; P = 0.009). In the public service, patients were
more frequently referred to a nephrologist without serum creatinine
results (10.9% versus 21.8%, respectively; P = 0.004) and without pro-
teinuria tests (51.2% versus 60.6%; respectively, P = 0.06). The type of
doctor who most frequently referred patients to a nephrologist was the
general practitioner (93%) in the public service; while in the private
service patients reached a nephrologist predominantly without any
referral (37.3%) followed by referral from a general practitioner (21.2%).

According to the risk map for CKD," 19.9% of the patients
were at low risk, 21% at moderate risk, 24% at high risk and 34.8%
at very high risk (Table 2). Compared with patients seen at private
outpatient clinics, those seen within the public healthcare system
presented lower probability of being at low risk of CKD (11.2% ver-
sus 32.4%, respectively; P < 0.001) and higher risk of CKD (69.4%
versus 44.1%; respectively, P = 0.001) (Table 3).

DISCUSSION
The Brazilian guidelines regarding CKD define that the risk

stratification should be conducted within primary care through

assessing serum creatinine and proteinuria levels.® The Brazilian
guidelines for hypertension and DM also include serum creati-
nine and proteinuria tests performed annually, as a minimum.?

This study showed that for one patient in six, no information on
serum creatinine was available at the time of the first appointment
with a nephrologist. Additionally, more than half of the patients
were not investigated regarding urinary protein levels. Failure
in screening for CKD has also been observed in other regions in
which the rates of serum creatinine monitoring (32.5% to 73.5%)
and proteinuria assessment (2.5% to 40%) were low.?!"®

Considering the impact of aging on the decline in renal func-
tion, 23 patients (5.9% of the sample) may not necessarily have
needed to be referred to a nephrologist (patients aged > 75 years;
eGFR < 60; and proteinuria assessment not performed or absent).
Nonetheless, most of them were referred without any assaying of
proteinuria (20 patients).

The prevalences of hypertension and DM in our sample were
63.7% and 33.5%, respectively. According to a survey by the
Brazilian Nephrology Society,? the most common causes of CKD
stage 5 are hypertension and DM. Indeed, these diseases can be
identified and prevented within primary care.” Proteinuria plays
an important role in accelerating the progression rate of CKD,
but its assessment was neglected among 52% of hypertensive and
44% of diabetic patients. Although testing of proteinuria levels is
important, this was not usually performed.

Compared with the patients seen via the private healthcare
service, the public service patients who reached a nephrologist
showed higher rates of advanced CKD (stages 3b, 4, and 5), but
serum creatinine and proteinuria were more frequently assessed
before the referral. Because of the scarcity of nephrology appoint-

ments within the public service, those individuals may reach the

Table 2. Patients' distribution” according to the risk map for chronic kidney disease'

Chronic kidney Estimated glomerular filtration

Proteinuria stratification

disease stages rate™ (ml/min/1.73 m?) Sl e Ll Moderate High
n (%) n (%) N (%)
! >90 26 (15.7)° 19(11.4)° 9 (5.4
2 60-89 7 (4.2 10 (6.0)° 9 (5.4)¢
3a 45-59 6(3.6)° 12(7.2)° 7 (4.2)¢
3b 30-44 10 (6.0) 11 (6.6)¢ 13 (7.8)¢
15-29 12(7.2)¢ 8 (4.8)¢ 4 (2.4)
5 <15 0 (0.0)¢ 0(0.0)¢ 3(1.8)

166 patients for whom data on serum creatinine and proteinuria were available. Risk map according to the Kidney Disease Outcomes Quality Initiative (KDOQI);
“CKD-EPI equation; 2low risk; moderate risk; chigh risk; dvery high risk.

Table 3. Comparison between public and private health insurance patients regarding the risk of chronic kidney disease'

Risk stratum Public (n =98) Private (n = 68) P
Low 11(11.2) 22(32.4) < 0.001
Moderate 19(19.4) 16 (23.4) 0.52
High or very high 68 (69.4) 30 (44.1) 0.001



specialist later in time, and with advanced stages of CKD. This may
also happen because patients with hypertension or DM are highly
adherent to their treatment within primary care. Public service
patients had better chances of undergoing CKD screening, prob-
ably due to the higher degree of control and requirements for set-
ting up appointments with specialists. Doctors who work for SUS
need to provide written justification in advance, to explaining why
the patient should be referred to a specialist.

The main type of physician responsible for referring patients
to a nephrologist within the public service was the general prac-
titioner, while in private healthcare services there was a broader
range of sources such as self-referral, general practitioners and
other specialists, thus suggesting that the private healthcare ser-
vice is highly compartmentalized.

About 25% of the patients referred to a nephrologist did not
belong to the major risk groups for CKD (hypertension, DM,
elderly people, polycystic kidney disease and glomerulonephritis).
This percentage was greater in the public service than in private
services (31.1% versus 19.9%, respectively; P = 0.01). Patients at
low risk of CKD were more commonly seen in the private health-
care services. These results suggest that there are higher rates of
unnecessary appointments with specialists within private services,
which can be explained by the convenience of reaching a specialist
when the patient can afford it.

Some limitations of this study should be mentioned. First, this
was a retrospective study, and some of the patients could not
take their laboratory results to their first appointment with the
nephrologist, which may have prevented nephrologists from
registering patients’ lab results in the charts. Second, the limited
number of centers included in this study prevented us from gen-
eralizing our results to other public or private Brazilian health-
care services. Third, the data available in relation to diabetes and
hypertension (diagnosis and pharmacological treatment) may
have provided an underestimate of their prevalences, especially
because patients with diabetes and hypertension are oligosymp-
tomatic at the beginning of their natural history. However, the
result that we have presented through our sampling may work
as a comparison for other, future research, in order to edu-
cate both patients and healthcare professionals about the early
stages of CKD.

CONCLUSIONS

There are opportunities to improve the stratification of the risk of
chronic kidney disease (CKD) in both public and private health-
care services. Proteinuria plays an important role in predicting
CKD and seems to have been ignored in many patients who are at
high risk of CKD, such as hypertensives and diabetics. Late refer-
ral to a nephrologist and unnecessary appointments with this

specialist are common in public and private services, respectively.

Further research aimed at monitoring healthcare quality in the
early stages of CKD may improve the way in which physicians

refer their patients to a nephrologist.
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