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ABSTRACT

Objective: to investigate the factors associated with the time that elapsed between the identification of sighs and
symptoms related to leprosy and the diagnosis of cases seen in primary health care. Method: this is a cross-
sectional and analytical study carried out in primary health care in a large city located in southern Brazil, with a
sample of 245 individuals. The period analyzed was from 2009 to 2016, through notification forms and
consultation of medical records. For analysis of the time for the diagnosis of leprosy (categorized as 0 to 5 years
or 6 years or more), we performed analyzes of simple relative bivariate frequency and binary logistic regression
measured by Odds Ratio (OR) and a confidence interval of 95 %. The statistical significance level was set at 5%
for all analyzes. Results: the time for diagnosis varied from 1 month to 20 years, requiring, on average, 7.9
consultations and 4.6 years to obtain it. Having three or more hypotheses increased the chance of late diagnosis,
compared to the opportune one (adjusted OR = 4.82; 95% CI: 2.13-10.89; P <0.001). Conclusion: the time
elapsed for the diagnosis had an impact on the characteristics of leprosy, and the greater the number of
hypotheses, the longer the time elapsed for the diagnosis and, consequently, the greater the chances of
presenting DPD installed.
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INTRODUCTION

The Pan American Health Organization, part
of the World Health Organization
(PAHO/WHO), reaffirmed its commitment to
work with countries in the region of the
Americas to eliminate communicable diseases
by 2030, including leprosy. Thus, universal
access to detection measures and early treatment
is essential to reduce transmission, morbidities,
and sequelae, peculiar characteristics to
leprosy@2),

According to the WHO, the epidemiological
scenario shows the existence of underreporting,
under-detection, and even late diagnosis®?. All
of these data corroborate for the late diagnosis

with morbidities and disabilities and reinforce
that strategic actions for the achievement of
early diagnosis with the help of the main
diagnostic methods must be
implemented/reinforced in Primary Health Care
(PHC), the main entrance to assist the
population®?),

In 2018, the Brazilian detection rate was 1.37
per 10,000 inhabitants. This number places the
country in second place in the global panorama
of new cases. Considering the detection with the
Degree of Physical Disability Il (DPD-II), there
was an average rate of 10.1 cases for every
million inhabitants of Brazil, in that same year®.

In this context, individuals with leprosy
demand health surveillance mainly by PHC in
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the early recognition of the signs and symptoms
characteristic of this condition and immediate
care to avoid physical disabilities from a late
diagnosis. It is also necessary to know factors
that can increase the probability of the degree of
disability in individuals.

Based on this, this study aimed to investigate
the factors associated with the time elapsed
between the identification of leprosy-related
signs and symptoms until its diagnosis.

METHODOLOGY

This is a cross-sectional and analytical study,
developed in the 54 Basic Health Units (UBS) of
the PHC, located in Londrina, northern Parana,
Brazil. This municipality is a reference for
leprosy care, as it has two specialized centers

focused on the disease, with trained
professionals®.
The inclusion criteria adopted were

individuals diagnosed and notified with leprosy
in Londrina, from 2009 to 2016 (years that
followed the decentralization of actions to
control this disease in the municipality), living in
the urban area. The exclusion criterion was all
reported cases in which the location of the
medical record in PHC was not possible. In this
sense, we understood that possibly these cases
were assisted at the private service level,
hindering their analysis.

We used two strategies to compose the
database. First, in March 2017, data were
collected from the records of the National
System of Notifiable Diseases (SINAN) between
2009 and 2016. These files have
sociodemographic data of the individuals and
complementary  information regarding the
characteristics of the disease.

In a second stage, from April to July of the
same year, we searched medical records in the
UBS that were a reference for each of these
individuals to verify the data in the records and
also subsidize a greater amount of specific and
complementary information of the disease, such
as the number of consultations that patients went
through before the assertive diagnosis, possible
diagnostic  hypotheses suggested in these
consultations and calculating the time between
the first symptoms and the diagnosis.

We  considered symptoms such as

hypochromic, hyperchromic, and reddish lesions
(spots, plaques, papules or nodules), sensitivity
disorder (in or outside the lesions), and neuritis
and neural thickening“?.

We carried out the characterization through
key variables for the study such as gender (male
or female), age group (up to 15 years old
considered pediatric for the disease, 16 to 60
years old and over 60 years old), skin color
(white, black/brown, yellow/indigenous,
unanswered), education (illiterate, up to 8 years,
9to 11 and more than 11 years of study), income
(up to R$ 800.00, between R$ 800 and R$
2,200.00 and above R$ 2,200.00 as per
notification form; the minimum wage ranged
between R$ 465.00 and R$ 880.00 during the
period studied), time for diagnosis in years,
several diagnostic  hypotheses  considered
(quantitative), clinical form (indeterminate,
tuberculoid, dimorphic and Virchowian),
operational classification (paucibacillary or
multibacillary) and DPD in the diagnosis (degree
0, lor 1.

Those diagnoses performed between 0 and 5
years were considered opportune, while those
performed in 6 years or more were considered
late®, The exploratory and analytical statistical
analysis was performed using the IBM Statistical
Package for the Social Science (SPSS) software,
version 20.0.

First, we performed simple and relative
frequency analyses to characterize the study
population. After this stage, a bivariate analysis
identified the association between the time for
leprosy diagnosis and independent
sociodemographic and clinical variables (age,
years of study, income, previous case in the
family, number of hypotheses until diagnosis,
operational classification, and DPD in the
diagnosis).

In this analysis, we used Pearson's chi-square
test considering a statistically significant
association, p-values <0.05, as well as the
calculation of Odds Ratio (OR) and their
respective 95% Confidence Intervals (95% CI);
then, multiple analysis was performed using
binary logistic regression with the enter strategy.
In this stage, significant variables (p <0.2) were
selected in the bivariate analysis.

This study has no funding sources and meets
Resolution 466/2012, of December 12, 2012, of

Cienc Cuid Saude 2020;19: 53967



Time for leprosy diagnosis and its relation to sociodemographic and clinical factors 3

the National Health Council. It was approved by
the Research Ethics Committee Involving
Human Beings at the UniversidadeEstadual de
Londrina (CEP/UEL) under Certificate No.
38642514.3.0000.5231 and  opinion  No.
930.220, granted on December 21, 2014.

RESULTS

Between 2009 and 2016, there were 426
notifications of leprosy in the municipality
studied, that is, new cases. Of these, 245 formed
the study sample, removing losses/exclusions (n
= 91) and inhabitants of the rural area (n = 90).
Table 1 shows the information about the
individuals' sociodemographic and clinical-
operational characteristics.

Table 1. Sociodemographic and clinical-operational characteristics of leprosy cases followed up in
Primary Health Care. Londrina (PR), Brazil, 2009 - 2016

Variables N %
Gender (n=245)
Male 133 54.3
Female 112 45.7
Age group (n=245)
< 15 years old 6 2.4
16 to 60 years old 170 69.4
> 60years old 69 28.2
Race/skin color (n=245)
White 122 49.8
Non-white 84 34.3
Unanswered 39 15.9
Education level/Years of Study (n=174)
Iliterate 14 8.1
Up to 8 years 121 69.5
Between 9 and 11 years 28 16.1
More than 12 years 11 6.3
Income (Minimum wage*) (n=245)
<1 29 11.8
>1 83 33.9
Unanswered 133 54.3
Operational Classification (n=245)
Paucibacillary 47 19.2
Multibacillary 198 80.8
Degree of Disability in Diagnosis (n=245)
Degree 0 43 17.5
Degree 1 163 66.5
Degree 2 31 12.7
Not evaluated 8 3.3
Previous case in the family (n=245)
Yes 36 14.7
No 46 18.8
Unanswered 163 66.5

*Minimum wage= R$ 954,00

Regarding the time elapsed for diagnosis,
68.6% (n = 174) of the individuals were included
in up to 5 years (considered opportune in this
study). On the other hand, others took up to two
decades and 26 consultations to obtain a real
diagnosis. The average number of registered
consultations was 7.9, that is, the patient sought
the health service for consultation on average
almost eight times until presenting a specific
diagnosis, since the onset of symptoms.

Regarding the study participants under 15
years old (considered pediatric by WHO), all (n
= 6) were diagnosed on time (within 5 years)
and, five of these children and adolescents (more
than three quarters) had less than three
hypotheses for diagnosis. Regarding those who
presented a previous case in the family (n = 36),
26 had a timely diagnosis, contrasting the 10
cases with a diagnosis considered late.

Tables 2 and 3 show a comparison between
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individuals with a timely and late diagnosis. The
number of diagnostic hypotheses greater than
three was associated with the longer elapsed
time for diagnosis (p <0.001), that is, the chance
of a patient with three or more diagnostic
hypotheses having a late diagnosis was four
times greater than those who presented up to two
hypotheses (OR = 4.44; 95% CI; 2.30 -8.57).

Among the recorded diagnostic hypotheses, we
can mention dermatitis, ringworm, somatization,
vitiligo, lupus erythematosus.

Considering the clinical characteristics
addressed, the chance of having a late diagnosis
was greater in individuals with DPD installed,
either Degree 1 or Il (OR = 2.10; 95% CI = 0.92-
4.80; p = 0.007).

Table 2 — Descriptive analysis of the characteristics associated with the time for leprosy diagnosis in

Londrina, PR, Brazil, 2009-2016

Time to diagnosis (years)
0 to 56 or more
n

% %

Age (years old)* (n=245)

Up to 60

61 or more

Years of study (n=174)

Less than 4

4ormore

Per capitaincome (in reais, Brazilian currency) (n=112)
Up to 800

801 or more

Previous case in the family (n=82)

Yes

No

Number of hypotheses until diagnosis (n=181)
0to 3

40r more

Operational classification (n=245)
Paucibacillary

Multibacillary

Degree of disability in diagnosis (n=237)
Degree 0

Degree | and Il

121 68.8 55 31.2
47 68.1 22 31.9
40 60.6 26 39.4
7 71.3 31 28.7
16 57.1 12 42.9
53 63.9 30 36.1
26 72.2 10 27.8
33 7.7 13 28.3
84 80.0 21 20.0
36 47.4 40 52.6
29 61.7 18 38.3
139 70.2 59 29.8
35 81.4 8 18.6
131 67.5 63 32.5

Table 3. Association of sociodemographic and clinical variables with time for leprosy diagnosis. Londrina, PR,

Brazil, 2009-201

Variable Gross OR CI195% p-valAdjusted OR* C195% p-value
Age (years old)* (n=245)

Up to 60 1 -

61 or more 1.03 0.57;1.87 0.92

Years of study (n=174)

Less than 4 1 1

4ormore 0.62 0.33;1.18 0.14 0.69 0.31-1.53 0.363
Per capitaincome (in reais Brazilian currency) (n=112)

Up to 800 1

801 or more 0.76 0.32;1.80 0.52

Previous case in the family (n=82)

Yes 1

No 1.02 0.39;271 0.96

Number of hypotheses until diagnosis (n=181)

0to3 1 1

4ormore 4.44 230,857 <0.0( 4.82 2.13-10.89<0.001
Operational classification (n=245)

Paucibacillary 1

Multibacillary 0.68  0.35;1.33 0.25

Degree of disability in diagnosis (n=237)

Degree 0 1 1

Degree | and I 210 0.92-4.80 0. 1.62 0.39-6.72 0.510

* OR adjusted by years of study; degree of disability in the diagnosis and number of hypotheses until diagnosis; 95%

Cl: 95% confidence interval.
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The variables mentioned above (humber of
hypotheses until diagnosis, years of study, and
degree of disability in diagnosis) were taken to
the adjusted analysis, and the variable number of
diagnostic hypotheses remained associated with
the outcome, that is, those with three or more
hypotheses for the diagnosis are more likely to
have a late diagnosis (adjusted OR = 4.82; 95%
Cl =2.13-10.89; p <0.001).

DISCUSSION

This study investigated the factors associated
with the time elapsed between the identification
of signs and symptoms related to leprosy until
the time of diagnosis in a municipality located in
the north of the state of Parang, considered as the
third most important city in the south of the
country.

The time for diagnosis of leprosy was high in
this study, with an average of 4.6 years,
considering from the first symptom until its
confirmation. This means that government
efforts at the national, state, and municipal levels
have not been sufficient and carried out
according to the WHO proposal in the last
quadrennium, especially for the active search
and early diagnosis of leprosy. In this scenario,
PHC, the central foundation of SUS, is the main
ally in the fight against the disease, mainly
through the Family Health Strategy (FHS),
considering that the decrease in the incidence of
leprosy is closely related to the FHS and the
development of their duties® b,

The  FHS is  developed  through
interdisciplinary activities to a limited number of
families, in a given geographic area, by multi-
professional teams whose work begins with the
activities of Community Health Agents (CHA),
who represents a link between the service and
the community, based on health promotion
actions with families, disease prevention and
health surveillance through home visits®?. In
other realities, the average years elapsed for the
diagnosis of the disease ranged from 12 months
in the United States of America, passing through
17.9 months in India, 2 years in the state of S&o
Paulo, up to 6 years in Minas Gerais and 4.2
years in Nigeria, data published between 2015
and 2018 11-19),

Regarding sociodemographic variables, there
were no statistically significant associations for
late diagnosis in univariate analysis. The
incompleteness of data in the notification forms
for this variable is highlighted, and similar
results are pointed out in another study
conducted in Brazil®,

Individuals under 15 years old whose
notification forms were eligible for the study
were diagnosed within 5 years and most of them
with less than three diagnostic hypotheses. The
occurrence of leprosy in this age group suggests
an intense circulation of the microorganism in
the region, as well as a high rate of transmission
and unidentified cases!). The search for
contacts is included as a primary measure in the
identification of cases. In this study, most
individuals who had a previous case in the
family had an early diagnosis. In this case, the
search for contacts was relevant to these
diagnoses. This monitoring must be carried out
within 5 years after the diagnosis of the index
case.

Some socioeconomic characteristics meet
what is expected and described in the literature,
such as the higher prevalence of men than
women and low education, which is closely
linked to low family income, becoming a risk
factor for the development of the disease®? 18,
As for skin color/race, the higher prevalence of
white people may be related to the study site,
where 70.4% of the population is considered
white, while only 21.8% are brown®. Authors
from areas further north of the country reported a
greater number of browns®?, with regionality as
a determining factor.

More developed municipalities are more
likely to offer their population access to a more
qualified health network. In this research, the
sociodemographic characteristics increased in
the sense of less social need, reinforcing the
importance of these better social conditions in
the diagnosis of the disease in endemic areas,
resulting in that access to health services
encompasses multidimensional understanding,
which includes political, social, economic and
cultural aspects, which is why we just raised the
idea in this text. Also, the methodological
reference adopted in the study is not capable of
addressing this issue, requiring research to
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analyze the influence of access on the rate of
detection of leprosy in these areas.

We had a concern in this study on the age of
the individuals affected. Most are between the
economically active age group (from 16 to 60
years old), burdening the government, social
security, and causing deficiencies in the local
labor market. A study conducted in India,
between 2008 and 2015, showed that costs
increase significantly with late diagnosis, since
individuals already have disabilities and,
consequently, need to be absent from their
activities, as well as increase costs with
transportation and stay from the first symptoms
to diagnosis, treatment, and cure®®,

The higher prevalence of multibacillary cases
and their corresponding clinical forms also
follows a trend verified in the literature21%-20),
The same trend is evident in the degree of
disability. There is a substantial and, therefore,
unsatisfactory number of individuals who
present the diagnosis with disabilities already
installed, whether they are degree | or I,
creating burdens on the patient and society©81%:
21)

In this study, we considered that the time
elapsed until the diagnosis was influenced by the
number of diagnostic hypotheses received by the
individuals, demonstrating the expected trend.
The greater the number of hypotheses, the
greater the chances of this diagnosis occurring
late.

In a study conducted in the state of Séo
Paulo, we found that individuals who presented
another diagnosis a priori were three times more
likely to have a late diagnosis compared to those
not diagnosed incorrectly (diagnosed correctly or
that no diagnosis was given at the first
consultation)®®),

The study shows a deficiency in knowledge
about the disease since professionals who do not
think about leprosy at the patient's first search
also do not consider this possibility in later
consultations.  Although  not  statistically
significant, individuals with DPD installed were
twice as likely to have a late diagnosis than those
without a disability. Early detection reduces
disability and, specifically for DPD II, the WHO
target is a rate of less than one per million
inhabitants through campaigns, improving
coverage and access for marginalized

populations®.

In this sense, based on the findings of
Chinese researchers, the non-specificity of
symptoms can be a crucial factor for diagnostic
errors).  The coexistence of cutaneous,
rheumatic, and neurological symptoms leads to a
dubious diagnosis. However, hypoesthesia is a
determining factor in the differential diagnosis.
Other studies carried out still show as recurring
hypotheses allergy, furunculosis, rheumatism,
circulatory problems, and other dermatoses(223),

Stigma is also described as a predictive factor
for the delay in seeking health services, with
findings in other locations revealing that those
who feared isolation from the community were
ten times more likely to delay seeking care than
those who did not fear this isolation®,

Thus, we observed that late diagnosis, stigma,
and discrimination are closely interrelated®.
Other studies have also pointed out this
characteristic. In India, the reasons found for the
non-timely diagnosis were lack of knowledge
regarding symptoms and free treatment and the
reduced capacity of the health system for disease
control and self-diagnosis®®. In the Northeast of
Brazil, the reasons for this phenomenon were
cited as the lack of training of professionals in
health services, stigma, and prejudice®@.

We must consider some limitations of the
study such as the use of secondary data, due to
the incompleteness in filling out the Sinan
notification form, and a substantial number of
records not found in the UBS or containing
little/no information. In this sense, we must
consider the demand for private and highly
complex services, such as hospitals. Regarding
the analyzed medical records, they may have
gaps regarding the existence of symptoms since
the individual may have taken a long time to
seek care, the notes may not be reliable or may
not be specifically related to leprosy.

CONCLUSION

Leprosy is prevalent in white, male
individuals, of economically active age, with low
education level and family income. Its diagnosis
occurs more frequently in the multibacillary
classification. The time elapsed for the diagnosis
had an impact on the clinical forms of the
disease, and the greater the number of
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hypotheses presented, the longer the time
elapsed for the diagnosis and, consequently, the
greater the chances of presenting DPD installed.
This study shows the need for nurses,
doctors, nursing technicians, and CHAs to act in
leprosy surveillance and control actions in PHC

for the early identification of leprosy cases in the
community, and rethinking practices and
enabling health education activities for the
reduction of disabilities at the time of diagnosis,
often irreversible, causing changes in the lives of
those affected by it.

TEMPO PARA O DIAGNOSTICO DA HANSENIASE E SUA RELACAO COM FATORES
SOCIODEMOGRAFICOS E CLINICOS

RESUMO

Objetivo: investigar os fatores associados ao tempo decorrido entre a identificagdo dos sinais e sintomas relacionados
a hanseniase até o diagnéstico dos casos atendidos na atengdo primdria a salde. Método:estudo transversal e
analitico, realizado na atengdo primaria & salde em um municipio de grande porte localizado no sul do Brasil, com
amostra de 245 individuos. O periodo analisado foi de 2009 a 2016, por meio das fichas de notificagdo e consulta ao
prontuario. Para anélise do tempo para o diagnostico de hanseniase (categorizado em 0 a 5 anos ou 6 anos ou mais),
conduziram-se andlises de frequéncia relativa simples, bivariada e regresséo logistica binaria aferida pelo OddsRatio
(OR) e intervalo de confiangca de 95%. Nivel de significAncia estatistica estabelecido de 5% para todas as
andlises.Resultados: o tempo para o diagnostico variou de 1 més a 20 anos, sendo necessarios, em média, 7,9
consultas e 4,6 anos para obté-lo. Ter trés ou mais hipoteses aumentou a chance de diagndstico tardio, comparado ao
oportuno (OR ajustado=4,82; 1C95%: 2,13-10,89; P<0,001). Conclusé&o:o tempo decorrido para o diagndstico teve
impacto nas caracteristicas da hanseniase, sendo que quanto maior o nimero de hipéteses apresentadas, maior o
tempo decorrido para o diagnoéstico e, consequentemente, maiores as chances de apresentar GIF instalado.

Palavras-chave: Hanseniase; Diagnéstico Tardio; Enfermagem; Atengdo Primaria a Saude.

TIEMPO PARA EL DIAGNOST[CO DE LEPRA Y SURELACION CON LOS FACTORES
SOCIODEMOGRAFICOSY CLINICOS

RESUMEN

Objetivo: investigar los factores asociados tras el tiempo entre la identificacion de las sefiales y los sintomas
relacionados a la lepra hasta el diagnostico de los casos atendidos en la atencion primaria a la salud. Método: estudio
transversal y analitico, realizado en la atencién primaria a la salud en un municipio de gran tamafio ubicado en el sur de
Brasil, con muestra de 245 individuos. El periodo analizado fue de 2009 a 2016, por medio de las fichas de naotificacion
y consulta al registro médico. Para analisis del tiempo para el diagnéstico de lepra (categorizado en 0 a 5 afios o 6 afios
0 mas), se condujeron los andlisis de frecuencia relativo simple, bivariante y regresion logistica binaria probada por
elOdds Ratio (OR) e intervalo de confianza de 95%. Nivel de significacion estadistica establecido de 5% para todos los
analisis. Resultados: el tiempo para el diagnéstico vari6 de 1 mes a 20 afios, siendo necesarios, en promedio, 7,9
consultas y 4,6 afios para obtenerlo. Tener tres 0 méas hipétesis aumentd la probabilidad de diagnéstico tardio,
comparado al oportuno (OR ajustado=4,82; 1C95%: 2,13-10,89; P<0,001). Conclusion: el tiempo transcurrido para el
diagnodstico tuvo impacto en las caracteristicas de la lepra, siendo que cuanto mayor el nimero de hipoétesis
presentadas, mayor el tiempo transcurrido para el diagnéstico y, consecuentemente, mayores las probabilidades de
presentar grado de discapacidad fisica instalado.

Palabras clave. Lepra. Diagndstico tardio. Enfermeria. Atencién Primaria de Salud.
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