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ABSTRACT

Objective: To describe elements of vulnerabilities and clinical manifestations of the
victims of scorpionism in Santarem-Pari. Method: Quantitative and qualitative
study with a theoretical framework of Twenty-eight patients stung by scorpions were
interviewed by applying a semi-structured instrument. Data were analyzed according
to the technique of discourse analysis. Results: Seventeen patients (60.7%) were male
and eight (28.6%) were illiterate. Twenty-two (78.5%) patients were small farmers. This
study revealed that these patients had an important individual, social and programmatic
vulnerability. Interviews revealed limited knowledge about prevention and first aid after
the envenomation. Programmatic vulnerability is highlighted because there is difficulty
in accessing health services due to the great geographical extension of the Amazon region
and also a lack of experience of the health care workers in caring for scorpion sting
victims. Conclusion: This research accurately reveals previously described neuromuscular
and sensory nervous system disorders in these victims of scorpionism. As far as we know,
this is the first study that addresses the vulnerability of scorpionism using qualitative
methodology.
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Vulnerabilities and clinical manifestations in scorpion envenomations in Santarém, Pard, Brazil: a qualitative study

INTRODUCTION

Scorpionism is a health problem in Brazil and other
regions of the world. There are approximately 1,800 species
of scorpions worldwide. At least 34 of these are considered
medically important. The species responsible for enveno-
mations in South America belongs to the genus Zizyus™.
Globally, there are probably more than 1,200,000 scorpion
stings and recent speculation suggests approximately 3,250
deaths per year. The annual incidence is 26.3 envenomations
per 100,000 inhabitants and the mortality rate is 0.2%®. It
has been a notifiable disease in Brazil since 1988. In 2017,
126,000 envenomations and 184 deaths were reported®.

More than 80% of scorpion envenomations are classi-
fied as mild. The severity of the systemic effects depends on
venom composition and patient clinical condition. Children
under ten and the elderly over 75 years old are generally
more seriously affected. The vast majority of deaths have
occurred in these ages®.

Scorpion venoms have at least one hundred different
components, with activities in many ion channels. The most
medically important scorpion venom toxins affect the Na*
and K* channels and are also active on the chloride and cal-
cium channels which are present in all cell membranes®?.
This usually leads to membrane depolarization of muscles
and nerves (sensory and autonomic nervous system) cau-
sing a massive release of neurotransmitters (epinephrine
and acetylcholine)®.

Mild envenomations are characterized by immediate
local pain. Systemic manifestations, when present, can occur
within minutes of the envenoming. Moderate cases may
present nausea, vomiting, abdominal pain, cramps, diarrhea,
fever, sweating, and diaphoresis. Severe envenomations usu-
ally evolve with symptoms compatible to acute congestive
heart failure due to increased vascular resistance and acute
pulmonary edema that may manifest as tachypnea, dysp-
nea, hypoxia, hypotension, cardiac arrhythmia, bradycardia,
and shock. Less frequently, nervous and/or muscular system
such as psychomotor agitation, somnolence, tremors, men-
tal confusion, seizures, and muscle contractions have been
reported in some regions of the world®"®). Antiarachnid/
scorpion or scorpion antivenom should be administered as
early as possible in patients with systemic alterations with
the dosage in according to the severity. Autonomic nervous
system (ANS) manifestations observed in severe scorpion
envenoming in some parts of the world are much less fre-
quent in patients from the Santarém region of Brazil. The
predominant manifestations in this region relate to acute
cerebellar dysfunction and they present as electric shock
sensations which can last hours. The vast majority of patients
present a clinical manifestations compatible with acute cere-
bellar dysfunction which starts minutes afer envenoming and
can last for up to two days71).

Previous publications have shown that the clinical
manifestations observed in the Santarém region is com-
pletely different to any other scorpion envenoming in the
world®122, Given the novelty and peculiarity of clinical fea-
tures currently and exclusively attributed to Tityus obscurus in

this region of Pard State (Brazil), elements of vulnerability
and aspects related to clinical symptomatology were evalu-

ated by quantitative and qualitative approach® %)

METHOD

STUDY DESIGN

This is a hermeneutic, qualitative, observational, des-
criptive and prospective study. It is based on the theoreti-
cal framework of vulnerability, aiming to understand that
a scorpion sting is not limited to an individual's exposure
to the animal, but results from situations and contexts that
involve the person's life, work activity, access to health ser-
vices, knowledge about the envenomations and other factors
that will determine envenomation occurrence, progression,
and severity.

The conceptual basis allowed us to process the reading
and interpretation of these accidents from a vulnerability
viewpoint to broaden our understanding of these enveno-
mations and support proposals to better meet patient needs,
program actions, and health policies.

The concept of vulnerability, according to Ayres et al'
integrates the following dimensions: individual, social and
programmatic. Individual Vulnerability refers to the degree
and quality of information that individuals have about health
problems, and how they elaborate and apply this information
in practice; Social Vulnerability assess information acquisi-
tion, access to the media, the availability of cognitive and
material resources, and the power to participate in policy
decisions and institutions; and Programmatic Vulnerability
refers to the program evaluation and how it responds to the
health problem control; besides it refers to the degree and
quality of an institution’s commitment, resources, manage-
ment and monitoring of programs at different levels of@V.

21)
’

SCENARIO
Santarém Municipal Hospital (MHS) is the main medi-

cal center in the northwest region of Pard State. This is a
frontline medical centre for almost 1,200,000 people that
live in Santarem and nearby. This town, the second most
important in Pard, is located on the bank of the Tapajos
River with an estimated population of 302,667@2. The city

has extensive deforestation due to soybean plantations.

DATA COLLECTION

Patients admitted and hospitalized at MHS, from
February 2013 to January 2014, were interviewed. Twenty-
eight patients treated for scorpion envenoming at the
Hospital during this time were included in the study.

Interviews were guided by an instrument consisted of
two parts: Part One was structured in closed questions to
obtain social, demographic, and epidemiological data; Part
Two: semi-structured to understand elements of vulnerabi-
lity and symptomathology by allowing patients free expres-
sion in answering the following questions: “Tell me how the
accident occurred?”; “What should be done after a scorpion

sting?”; “Why did you seek help at the hospital?”; “What is
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the treatment for a scorpion sting?”; “Do you know how to
identify a venomous scorpion?”; and “Do you have any way
to avoid being stung by scorpions”?

All interviews were recorded at the hospital or at
patients’homes by the researcher who had no prior rela-
tionship with patients thus ensuring their freedom of expres-
sion. Patient privacy was always a foremost concern.

DATA ANALYSIS AND PROCESSING

Data related to the semi-structured part of the study
were fully transcribed and analyzed according to the tech-
nique of discourse analysis proposed by Fiorin and Savioli
and adapted by Car and Bertolozzi® based on the Theory of
Greimads: the Construction of Meaning Making, whose the-
mes and figures are extracted from testimonials. Systematic
reading of the statements was performed and then concepts
and thematic categories were identified®2%. To ensure the
anonymity of the participants of this research, each interview
was coded.

Analysis was performed by one of the researchers with
expertise in qualitative research. Analysis validation was per-
formed by the interviewer and results discussed together
with the other authors.

The analysis generated analytical categories — percep-
tion about: the situation in which the accident occurred;
the animal; clinical manifestations; procedures after the
accident; treatment in the health service; and prevention
actions. We complied with qualitative research review gui-

delines — RATS®),

ETHICAL ASPECTS

'The study was approved by University of Sao Paulo
Research Ethics Committee (CAPPesq number: 1128/07
and 0153/07). All patients gave their free and informed
consent.

All precautions related to interview confidentiality were

adopted.

RESULTS

According to Table 1, 28 patients (17 males: 60.7%)
were included; ages ranged from 1 to 70 years; the highest
accident rate was in the 21-30 years age group (32.1%);
the prevailing schooling range was between 1 and 3 years
completed (46.4%); eight patients were illiterate (28.6%).
The majority of envenomations occurred while at work 26
(92.9%). The most important occupation was smallholdings
farmer 22 (78.5%), the others worked in wood extraction.
The majorities of patients had no occupational qualification
(24: 85.7%) and they were not registered in the National
Employment Record Booklet; 22 (78.6%) patients worked
40 hours or more per week (Table 1).

Over 60% of those interviewed lived with at least 7 peo-
ple and 35% in wooden houses with palm leaf rooves. The
majority of patients were owner (78.6%), housing condi-
tions were very poor, none lived in residences with a sewage
system; 57% had running water, and only 46% had regular
garbage collections. Paradoxically, two-thirds (60.7%) of the

population reported that their living resources were suffi-
cient and that they depended on public transport (82.1%)
(Table 2).

Table 1 - Distribution of patient’s victims of scorpions stings
according to epidemiological variables — MHS, Santarem, Par4,
Brazil, 2013-2014.

Indicator Variable N =28 %
Male 17 60.7
Gender Female 11 39.3
1-10 2 7.1
11-20 2 7.1
21-30 9 32.1
Age (years) 31-40 4 14.3
41-50 5 17.9
51-60 2 7.1
61-70 4 14.3
0 8 28.6
. 1to3 13 46.4
Schooling * 4107 6 21.4
+ 7 1 3.6
Married 17 60.7
. Single 8 28.6
Marital status Divorced 1 36
Widowed 2 7.1

*Completed years of study

Table 2 - Distribution of patient’s victims of scorpions stings
according to resources for living — MHS, Santarem, Para, Brazil,
2013-2014.

Indicator Variable N=28 %
. . Alone 3 10.7
Who they live with With Family 25 893
People who live 1-3 2 71
in the home 4-6 9 321
7-9 17 60.7
Owner 22 78.6
Ownership of property Borrowed 4 14.3
Rented 2 7.1
Material used for

building the house Masonry 18 64.3
Wood 10 35.7
II:J:l:rslger of rooms in the l ) Z 2? 17?8
7 2 7.1

Lack of piped water 16 57

Housing benefits Lack of sewage 28 100
8 Lack of asphalt 20 71.4
Lack of garbage collection 13 46.4
Sufficiency of resources Yes 17 60.7
for living No 11 39.3
. Own 3 10.7
Transportation Used Public 23 821
Participation in Yes 15 53.5
community groups No 13 46.4

THE SITUATION IN WHICH THE ENVENOMATION OCCURRED

Patients were stung at work (...) picking up wood (P8, P13,
P20), ... while harvested agai palm fruit (P5), ... when pulling
a stick in (P26), ...burning garbage or when cleaning the house
or getting dressed (P10, P11).

ABOUT THE ANIMAL

The patients interviewed identified the animal that cau-
sed the envenomation by the popular name of “Zacrau” (P1,
P2,P3,P4,P9, P10, P19), as a “big black” venomous animal
(P1, P2, P3, P5, P8, P19, P20).

www.scielo.br/reeusp
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CONCERNING THE INITIAL MANIFESTATIONS OF THE
ENVENOMATION

(...) weakness and difficulty in feeling objects while manipu-
lating them (P8).

The first symptom after the envenomation was intense pain in
the foot that ... spread to my leg ... then I felt a shock in my hand
... I could not sit or sleep (P16).

(..) I started to feel numbness in my arm and legs ... and three hours
after the envenomation, I could not feel them ... just touching me I had
a feeling of shock, ... when walking I felt my legs were heavy (P20).

(..) A terrible sensation as an electric shock... my hand felt very
heavy ... it also became swollen ... (P24).
A patient also reported a (...) taste of mud in the mouth (P17).

SPEECH-RELATED DISORDERS AND RELATED MANIFESTATIONS

(...) Felt my tongue curled and my throat closed (P3). Difficulty
to talk (P3).

1 began to drool and my tongue was tied, I did not speak correctly
(P5).

My throat swelled (P23).

(..) my tongue rolled, I could not speak and had a continuous
shock sensation... (P18, P19).

After the envenomation ... I began to drool (P5), ... the tongue
got stuck, did not speak right ... (P3,P9, P22, P23, P25).

1 thought I would be paralyzed ... my speech cut all the time, I
Jelt my tongue heavy, wanting to curl ... but I did not lose all
speech, it was only scrambled, feeling a dry throat ... (P23).

ATAXIA AND OTHER MANIFESTATIONS OF THE CENTRAL
NERVOUS SYSTEM

It was difficult to walk (P3,P7,P9,P10,P11, P13, P22, P24).
1 had the feeling that I would fall (P1, P3).

1 had no motor coordination to walk...after the serumtherapy ...
it gradually improved...but I needed help to get out of bed and

to go to the bathroom... for everything ... I got better in three
days (P1).

RENAL MANIFESTATIONS

I had a sensation of shock [electrical] and later ... urine with
blood (P22).

CONCERNING THE PROCEDURES AFTER THE ENVENOMATION
(...) garlic, alcobol, and lukewarm water (P5).

After the bite, we put a black stone. ... There are people who tie
the animal to the sting site; they say it is to stop the venom spre-
ading through the body (P22, P28).
Others applyed onion and drank cow milk (P19).
Some patients applied ‘“zapir fat” [Tapir, a ground-
-dwelling and aquatic mammal], to the sting site (P22, P28).

(...) apply egg or tobacco (P16, P28); constricted the limb
with straw; take bitter coffee; (...) or cachaga, as in the past
when there was no serum ... I got better (P1, P2, P3).

Preserving the scorpion in alcohol and drinking this
liquid is an antidote against the scorpion sting; the local sucking
...reduces venom absorption (P26).

Many scorpion sting victims do not know what should
be done after the accident (P1, P2, P5, P11, P16, P26,
P27,P28).

ABOUT HOSPITAL CARE

There was no antivenom at the Hospital for treatment
(P7) but patients reported that they were well treated by
health professionals (P9, P10).

CONCERNING THE PREVENTION

Patients believe that envenomations can be prevented by:
cleaning dry leaves from the yard, removing garbage (P1, P2,
P3, P19, P25, P28), not entering the forest and vacant lots
(P2), avoid destroying the forest which can attract animals to
urban homes (P3), and (...) If you sleep in the bush check your
boots or shoes before putting them on the next day (P4,P10,P13,
P16, P20, P21); wearing long boots and gloves up the arms
(P14, P17, P26); shaking out clothes before getting dressed
and avoiding dirt in corners of the house (P12).

DISCUSSION

'The social context in the amazonic region are characte-
rized by: growing social inequality, low human development
index, low-income population, disorderly urban growth,
land conflict, increase in deforestation (mainly caused by
fire), difficulty in accessing health services in remote areas,
reduced number of health professionals, limited resources,
weak social control, poor access to health education and
particularly to health policies, among others elements
of vulnerability.

The study highlights the particular characteristics of
scorpionism in Santarém and the most important aspects of
vulnerability and symptomatology for these patients. Poor
schooling and poor access to information may limit adequate
post envenomation management and delay admission to the
health service indirectly revealing the presence of individual
and social vulnerability. Data that suggest important indivi-
dual and social vulnerabilities may have influenced the occur-
rence of the envenomations, based in Table 1 and Table 2.

Although these animals are extraordinarily adaptive with
awide natural distribution capacity, the envenomations in this
study were predominantly from rural areas. Northern region
alone accounts for about two thirds of all rural area enveno-
mations in Brazil and some in peri-urban areas by scorpions.
In contrast, scorpionism is predominantly an urban enveno-
mation over the country as a whole (61.6%)12. In this study
scorpionism occurred, most of the time, when the patient was
working, cutting wood or harvesting agai palm fruit.

Although the recognition of the animal is usual among
the population, it is necessary to identify the species, since
there are several genera of scorpions with wide distribution
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in the region, but apparently only the genus Tifyus has
medical importance. We should enphasied that the clinical
manifestations observed in this study appear to be related
only to Tityus obscurus.

Weakness (hypotonia) and difficulty in “feeling” objects
while manipulating them are the consequence of abnorma-
lities observed in tactile perception. Sensations of numbness
and electric shock are related to proprioceptive function
impairment as reported by patient P8. It is important to
stress that these manifestations occurred simultaneously to
many patients.

Soon after being stung, patients reported pain, which
could be intense and spreading, commonly feeling numbness
or local electrical shock that could become more generali-
zed. Patients also complained of other local and regional
manifestations that indicated muscle strength impairment.
In fact, pain is the most frequent local manifestation; it is
often intense and can last for several hours as scorpion toxins
activate nociceptors, producing pain by dramatically slowing
inactivation of sodium channels®”. The “electric shock sen-
sation” generally appears within 15 minutes of the sting and
occurs in nearly all cases"”. P17 revealed gustatory altera-
tion compatible with impairment of the VII cranial pair.
Taste disturbance (... the tongue tastes like mud) may be due
to changes in tongue sensitivity.

Some interviewees reported to drool, difficulty swallo-
wing, speaking and hypotonia (dragging legs). All these
manifestations are compatible with motor coordination
dysfunction, which is dependent on the cerebellum@1),

Probably, the patient 22 witnessed dark colored urine
which could correspond to myoglobinuria. Renal impair-
ment is extremely rare in scorpionism; however, an earlier
study described two cases in the Santarém region with renal
injury presumably caused by 7" obscurus 47.

Many patients ingested or applied substances locally,
only afterwards seeking medical attention because of no
clinical improvement.

The Government’s Health Department discourages any
home treatments such as: drinking alcohol, blowing tobacco
smoke on the site, or using a tourniquet, as they do not
provide any benefits®®. It recommends taking the victim
to a medical reference unit as soon as possible®. However,
such advice does not seem to be widely disseminated in the
study region, which shows elements of individual and social
vulnerability as well as a clear deficiency in the implementa-
tion of the National Program for the Control of Accidents
by Venomous Animals.

Scorpionism interventions such as tourniquet, sucking
the wound, local incision, and use of contaminated topi-
cal substances, although rare can lead to local complica-
tions; again, revealing individual, social, and programma-
tic vulnerability.

Patient could present a better prognosis if pre-hospital
care (conduct soon after the envenomation) and adequate
pre-hospital procedures are performed. It is essential that
patients are quickly to the Health Service. Decentralization
of specific antivenom distribution in the region and an incre-
ase of health professionals in difficult to access communities

are essential for improving assistance in venomous animal
accidents.

'The Hospital was found to have no serum; in one case
serum was only administered 17 hours after admission
(P7) which indicates programmatic vulnerability. However,
patients said they were well treated in the Hospital and that
the doctor evaluated them regularly (P9, P10).

Using personal protection equipment such as closed foo-
twear, long boots, leather gloves, especially when handling
construction materials or transporting firewood, wood and
stones, are effective measures to avoid scorpionism.

'These facts reveal that most of the patients were indivi-
dually and socially vulnerable. The population should have
access to information on how to correctly identify and avoid
‘dangerous scorpions’.

We identified the following elements of individual and
social vulnerability: socio-demographic characteristics, such
as low levels of education (together with some illiteracy),
low professional skills, poor housing conditions, and a lack
of adequate information regarding the measures to be taken
after a scorpion injury. These conditions could demonstrate
inequality and social exclusion.

This study confirms previous publications that in the
Santarém region occurs unique clinical manifestations of
scorpionism. In summary reveals that these envenomations
compromise acute cerebellar function as evidenced by ata-
xia, dysarthria, dysmetry; peripheral motor nervous system
exemplified by fasciculations, myoclonus, hypertonia, spasms
and even hypotonia. In relation to the Sensory Peripheral
Nervous System, patients reported pain and abnormalities in
tactile perception, numbness, and electric shocks in the body.
Perhaps this venom concentrates its activities in other ion
channel families (Na*, K*) found in cell membranes expressed
in cerebellar neurons beyond autonomic nervous system®-%

These findings were only possible thanks to the quali-
tative approach that enabled the emergence of perceptions
and representations about scorpionism®V.

CONCLUSION

To the best of our knowledge this is the first qualitative
study that identifies and evaluates clinical symptoms and
vulnerabilities after scorpion stings. It describes with greater
precision previously reported neuromuscular manifestations
(mainly cerebellar) and reveals other abnormalities that have
not previously been described as nervous system abnorma-
lities: sensitivity, neuromuscular, cranial pair abnormalities
such as gustatory and speech-related disorders, and renal
irregularities in hospitalized scorpion sting patients from
the Santarém region.

'The qualitative approach decisively contributes to the
detection of clinical manifestations and demonstrated that
the population describes in its own way characteristics and
aspects that are barely discernible in exclusively quantitative
studies, such as paraesthesia epitomized by the “sensation
of electric shock”.

This study expressively revealed the individual, social,
and programmatic vulnerabilities of this population. There
is a need to improve the management of this injury through
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health professional training, including nurses, as well as  probably due to limited access to continuing education.
improving access to the reference hospitals. Eventually, there is a lack of antivenom at the only refer-

Programmatic vulnerability emerges when there is dif-  ence center in the area, reinforcing the need for the National
ficulty in accessing health services and a lack of knowledge =~ Program for the Control of Accidents by Poisonous Animals
among professionals in Basic Health Units and hospitals,  to improve its public policies and actions.

RESUMO

Objetivo: Descrever elementos de vulnerabilidades e manifestagdes clinicas das vitimas de escorpionismo em Santarém-Para. Método:
Estudo quantitativo e qualitativo, com referencial teérico de 28 pacientes picados por escorpides, foram entrevistados mediante aplicagio
de instrumento semiestruturado. Os dados foram analisados de acordo com a técnica de anilise de discurso. Resultados: Dezessete
pacientes (60,7%) eram do sexo masculino e oito (28,6%) eram analfabetos. Vinte e dois (78,5%) pacientes eram pequenos agricultores.
O estudo revelou que esses pacientes apresentavam uma importante vulnerabilidade individual, social e programatica. As entrevistas
revelaram conhecimento limitado sobre prevengdo e primeiros socorros apés o envenenamento. A vulnerabilidade programatica é
destacada porque ha dificuldade no acesso aos servigos de satide devido a grande extensio geogréfica da regido amazonica e também a
falta de experiéncia dos profissionais de satide no atendimento as vitimas de picadas de escorpifo. Conclusdo: Esta pesquisa revela com
precisdo os disturbios neuromusculares e sensoriais do sistema nervoso descritos anteriormente nessas vitimas de escorpionismo. Até
onde sabemos, este é o primeiro estudo que aborda a vulnerabilidade do escorpionismo usando metodologia qualitativa.

DESCRITORES
Picadas de Escorpido; Vulnerabilidade em Saude; Enfermagem em Saide Publica; Pesquisa Qualitativa.

RESUMEN

Objetivo: Describir los elementos de vulnerabilidades y manifestaciones clinicas de las victimas del escorpionismo en Santarem-Pard.
Método: Estudio cuantitativo y cualitativo, con marco tedrico de veintiocho pacientes picados por escorpiones, que fueron entrevistados
mediante la aplicacién de un instrumento semiestructurado. Los datos fueron analizados de acuerdo con la técnica de andlisis del
discurso. Resultados: Diecisiete pacientes (60.7%) eran hombres y ocho (28.6%) eran analfabetos. Veintidés (78,5%) pacientes eran
pequeiios agricultores. Este estudio revel6 que estos pacientes tenian una importante vulnerabilidad individual, social y programitica. Las
entrevistas revelaron el reduzido conocimiento sobre la prevencién y primeros auxilios después del envenenamiento. La vulnerabilidad
programatica se destaca porque hay dificultades para acceder a los servicios de salud debido a la gran extensién geogrifica de la regién
amazoénica y también la falta de experiencia de los trabajadores de salud en el cuidado de las victimas de picaduras de escorpiones.
Conclusién: Esta investigacién eviencio con exactitud los trastornos neuromusculares y sensoriales del sistema nervioso descritos
anteriormente en estas victimas del escorpionismo. Hasta donde sabemos, este es el primer estudio que aborda la vulnerabilidad del
escorpionismo utilizando la metodologia cualitativa.

DESCRIPTORES

Picaduras de Escorpién; Vulnerabilidad en Salud; Enfermeria en Salud Publica; Investigacién Cualitativa.
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