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RESUMO 

 

Este trabalho desenvolveu-se através de uma parceria com a Coordenação da Região 
Metropolitana de Curitiba da Secretaria do Desenvolvimento Urbano e Obras Públicas 
do Estado do Paraná. A Região Metropolitana de Curitiba (RMC) é constituída por 29 
municípios, sendo considerada a oitava região metropolitana mais populosa do Brasil, 
com 3.223.836 habitantes, e concentrando 30.86% da população do Estado do 
Paraná. Com o intuito de aproximarmos a Universidade do Poder Público, 
principalmente na disciplina de Saúde Única, tomamos a decisão de estudar o 
conjunto de municípios que compõem a RMC com foco em acumuladores de animais, 
acumuladores de resíduos sólidos, dados bibliográficos socioambientais e 
ferramentas estatísticas que nos tragam a melhor compreensão possível do cenário 
atual. O acúmulo compulsivo representa um grave problema de saúde pública, pois 
coloca em risco a saúde, a segurança e o bem-estar dos indivíduos diretamente 
envolvidos, bem como da comunidade em seu entorno, devido ao risco de 
desabamentos, incêndios e problemas de ordem sanitária. Primeiramente 
conseguimos identificar e mapear a distribuição dos casos de acumuladores de 
objetos e/ou animais nos municípios que compõem a RMC. Realizamos o 
levantamento dos casos de acumuladores de animais, acumuladores de resíduos 
sólidos, programas de resíduos sólidos e proteção animal por meio de formulário 
encaminhado às Prefeituras dos municípios que compõem a região. Verificações de 
recebimento foram realizadas até o retorno das respostas por parte de todos os 29 
municípios. Entendendo que o Índice de Desenvolvimento Humano (IDH) e o Índice 
de Desempenho Ambiental (IDA) não contemplam a Saúde Única, na segunda etapa 
deste trabalho, propusemos um Índice de Saúde Única e o aplicamos nos 29 
municípios da RMC. Os municípios com os melhores indicadores socioeconômicos 
humanos despertam na sociedade uma melhor percepção de acumuladores e 
programas de proteção animal. Entendemos também, de acordo com os dados 
levantados, que a saúde e o bem-estar animal têm sido associados à melhoria da 
qualidade de vida humana nos municípios da RMC. Em suma, o ISU aqui proposto 
retrata uma representação holística da saúde geral de uma cidade. A realização deste 
estudo na RMC, que possui uma diversidade de realidades ímpares em cada um de 
seus 29 municípios pode ser replicado em outros locais do país. 

 

 

Palavras chaves: índice; acúmulo; saúde única; gestão pública; resíduos sólidos. 

 

 

 

 

 

 

 



 
 

ABSTRACT 

 

This work was developed through a partnership with the Coordination of the 
Metropolitan Region of Curitiba of the Secretariat of Urban Development and Public 
Works of the State of Paraná. The Metropolitan Region of Curitiba (RMC) consists of 
29 municipalities, being considered the eighth most populous metropolitan region in 
Brazil, with 3,223,836 inhabitants, and concentrating 30.86% of the population of the 
State of Paraná. In order to bring the University closer to the Public Power, mainly in 
the discipline of Single Health, we made the decision to study the set of municipalities 
that make up the MRC with a focus on animal accumulators, solid waste accumulators, 
socio-environmental bibliographic data and statistical tools that bring us the best 
possible understanding of the current scenario. Compulsive hoarding represents a 
serious public health problem, as it jeopardizes the health, safety and well-being of the 
individuals directly involved, as well as the surrounding community, due to the risk of 
landslides, fires and health problems. . First, we were able to identify and map the 
distribution of cases of accumulators of objects and/or animals in the municipalities 
that make up the MRC. We carried out a survey of cases of animal accumulators, solid 
waste accumulators, solid waste and animal protection programs through a form sent 
to the City Halls of the municipalities that make up the region. Receipt checks were 
carried out until responses were returned from all 29 municipalities. Understanding that 
the Human Development Index (HDI) and the Environmental Performance Index (IDA) 
do not include the One Health, in the second stage of this work, we proposed a One 
Health Index and applied it in the 29 municipalities of the MRC. The municipalities with 
the best human socioeconomic indicators awaken in society a better perception of 
accumulators and animal protection programs. We also understand, according to the 
data collected, that animal health and welfare have been associated with improving 
the quality of human life in the municipalities of the MRC. In short, the ISU proposed 
here portrays a holistic representation of a city's overall health. Carrying out this study 
in the MRC, which has a diversity of unique realities in each of its 29 municipalities, 
can be replicated in other parts of the country. 
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1. INTRODUÇÃO  1 

 2 

A acumulação compulsiva pode ser definida como uma dificuldade 3 

persistente em se desfazer de objetos ou animais, independentemente de seu 4 

envolvimento emocional, movida por uma necessidade de salvá-los e angústia 5 

em separar-se deles (AMERICAN PSYCHIATRIC ASSOCIATION, 2013). O 6 

acúmulo compulsivo representa um grave problema de saúde pública, pois 7 

coloca em risco a saúde, a segurança e o bem-estar dos indivíduos diretamente 8 

envolvidos, bem como da comunidade em seu entorno, devido ao risco de 9 

desabamentos, incêndios e problemas de ordem sanitária (FROST; STEKETEE; 10 

WILLIAMS, 2000). Este distúrbio torna-se altamente relevante devido ao fato de 11 

gerar condições favoráveis à disseminação de zoonoses e proliferação de 12 

vetores (CAIXETA et al., 2011). 13 

Os animais podem estar envolvidos em até um terço dos casos de 14 

acumulação compulsiva em amostras comunitárias (FROST; STEKETEE; 15 

WILLIAMS, 2000). Os casos de acúmulo compulsivo de animais, de forma geral, 16 

são caracterizados pela incapacidade de reconhecer os efeitos negativos da 17 

falha no bem-estar dos animais, nos demais membros da família e no meio 18 

ambiente, associada à incapacidade de fornecer os padrões mínimos de 19 

saneamento, espaço, alimentação e cuidados veterinários aos animais 20 

(PATRONEK; LOAR; NATHANSON, 2006).  21 

Para tanto neste trabalho atuamos em dois momentos distintos. 22 

Primeiramente na identificação e mapeamento da distribuição dos casos de 23 

acumuladores de objetos e/ou animais nos municípios que compõem a Região 24 

Metropolitana de Curitiba. Foi realizado o levantamento dos casos de 25 

acumuladores de animais, acumuladores de resíduos sólidos, programas de 26 

resíduos sólidos e proteção animal por meio de formulário (ANEXO) 27 

encaminhado às Prefeituras dos municípios que compõem a Região 28 

Metropolitana de Curitiba. Após esta etapa propusemos o Índice de Saúde Única 29 

(ISU). Análise estatística foi realizada para melhor compreensão dos dados.  30 

Esta tese originou duas publicações em revistas científicas internacionais 31 

(Capítulos 2 e 3) além de mais duas publicações em revista científica brasileira 32 

(ANEXO). 33 
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2. OBJETIVO GERAL  34 

 35 

Propor o Índice de Saúde Única (ISU) e realizar a associação da 36 

percepção de casos de acumuladores e programas de proteção animal e meio 37 

ambiente à indicadores socioeconômicos na Região Metropolitana de Curitiba 38 

(RMC). 39 

 40 

3. OBJETIVO ESPECÍFICO 41 

 42 

Utilizar ferramenta estatística que torne didática a compreensão dos 43 

dados apontados no estudo assim como instrumentalizar gestores públicos para 44 

atuarem na área de Saúde Única com mais efetividade. 45 

 46 

4. JUSTIFICATIVA 47 

 48 

As condições clínicas dos animais em situação de acúmulo podem 49 

dificultar a abordagem e encaminhamento posterior desses animais para 50 

adoção. Além disso, esses animais podem albergar e disseminar infecções de 51 

caráter zoonótico colocando em risco o próprio acumulador e a comunidade ao 52 

seu redor. Sendo assim, o conhecimento de tais condições é de fundamental 53 

importância para o planejamento das ações posteriores de condução dos casos 54 

e de manejo dos animais em situações de acúmulo.  55 

Devemos mencionar que o Índice de Desenvolvimento Humano (IDH), 56 

proposto em 1990 pela Organização das Nações Unidas foi proposto para apurar 57 

o grau de progresso em municípios (IDH-M), estados e países, fazendo uso de 58 

indicadores de renda, educação e saúde. Também temos o Índice de 59 

Desempenho Ambiental (IDA), proposto pela Universidade de Yale e de 60 

Columbia entre 1999 e 2005, que utiliza 32 indicadores de desempenho visa 61 

avaliar a saúde ambiental e vitalidade dos ecossistemas, auxiliando no 62 

planejamento de metas sustentáveis e na avaliação de seu cumprimento de 180 63 

países. Entendendo que estes índices não contemplam a Saúde Única, na 64 

segunda etapa deste trabalho, propusemos um Índice de Saúde Única (ISU) e o 65 

aplicamos nos 29 municípios da RMC.  66 
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5. HIPÓTESE 67 

 68 

 A Saúde Única pode ser utilizada como ferramenta de gestão pública a 69 

fim de auxiliar tecnicamente a tomada de decisão dos gestores.  70 

 71 

 72 

 73 

 74 

 75 

 76 

 77 

 78 

 79 

 80 

 81 

 82 

 83 

 84 

 85 

 86 

 87 

 88 

 89 

 90 

 91 
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6. CAPÍTULO 1 92 

 93 

 94 

 95 

 96 

 97 

 98 

 99 

 100 

 101 

 102 

 103 

 104 

 105 

Association of hoarding case perception and animal protection programs to 106 

socio-economic indicators in a major metropolitan area of Brazil. 107 

 108 

Manuscrito submetido para publicação na Revista Frontiers in Veterinary 109 

Science, section Animal Behavior and Welfare. 110 

 111 

 112 

 113 

 114 

 115 

 116 

 117 

 118 

 119 

 120 
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  146 

Bullet points 147 

- First plotting of hoarders and pet protection projects in Curitiba metropolitan 148 

region. 149 

- First relation analysis of hoarders and pet protection projects to anthropocentric 150 

indicators in Curitiba major metropolitan region. 151 

- Pet health and wellbeing are be related to anthropocentric indicators in Curitiba 152 

metropolitan region. 153 

 154 
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Abstract 155 

Despite pet health and wellbeing become increasingly related to 156 

improvement of human quality of life, especially in major metropolitan regions 157 

worldwide, no survey were conducted to date on such human-pet health relation. 158 

Accordingly, the present survey aimed to assess hoarders and pet protection 159 

projects and their potential relation to social-economic indicators of Curitiba, the 160 

ninth-biggest metropolitan region of Brazil with 29 cities and around 3.2 million 161 

habitants. All City Secretariats of Health and Environment are officially contacted, 162 

answer forms directly given, and information found. Social-economic indicators 163 

of each city are also found and statistically studied. In overall, very more grade of 164 

hoarder understanding per city is positively related to more Human Development 165 

Indicator (HDI), density, habitants, and salary, and negatively related to distance. 166 

Less and very less levels of hoarder understanding are positively related to more 167 

region, more Social Vulnerability Indicator  (SVI), more inequity (less-salary), 168 

more illiteracy, and country regions. Very more understanding grade of pet 169 

protection projects is also positively related to more HDI, more density and 170 

habitants, urban region, and more-salary, and negatively related to geographical 171 

region. Similarly, less and very less levels of pet protection project 172 

understandings are positively related to less-salary, illiteracy and distance, while 173 

negatively related to more habitants, urban region and more HDI. In summary, 174 

better understanding of hoarder hits and pet protection projects  shown positive 175 

relation with better anthropocentric indicators (more HDI, more salary per capita, 176 

lesser SVI and lesser illiteracy) and more habitants, density, and urban region. 177 

Whether cities with better human anthropocentric indicators are stimulate society 178 

demands for better hoarder understanding and pet projects, or vice-versa, should 179 

be further established. Regardless, pet health and wellbeing  been related to 180 

improvement of human quality of life in a major Brazilian metropolitan region. 181 

 182 

Key words: pet hoarder, hoarder behavior, pet wellbeing, One Health. 183 

 184 

  185 

 186 

Introduction 187 
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Classified as a psychiatric disease , pet hoarder was considered a form of 188 

pet cruelty and yet reported in several countries worldwide including USA, 189 

Australia, Spain, Canada, UK, Italy, Singapore, and Brazil (Cunha, 2022; 190 

dAngelo, 2020). Presence of pet/material hoarders in Curitiba, Brazil is currently 191 

estimated in 1 hit per 15,500 (6.45 hits per 100,000) inhabitants (Cunha et al., 192 

2018), that wasrelated to unpleasant odor, affecting women and pets, under risk 193 

of fire and landslip (Cunha et al, 2021). Hoarder behavior disease was 194 

characterized by progressive accumulation of materials and/or pets, poor 195 

hygienic conditions, and refusal of material discarding and pet adoption 196 

(American Psychiatric Relation, 2013). Unsanitary conditions are predisposed to 197 

garbage accumulation, blockage of household regions and disease transmission, 198 

leading to impairment of human, pet, and environmental health (American 199 

Psychiatric Relation, 2013).  200 

Such projects are historically established due to society demands for 201 

control, prevention, and monitoring of pet abandonment, cruelty, and over 202 

habitant, especially aggravated in developing countries such as in Latin America 203 

(Rojas et al., 2021).Protection projects and habitant management of pets are 204 

increasingly established and carried by non- and governmental agencies 205 

worldwide, mostly performing neutering-spaying services, responsible 206 

guardianship, pet cruelty surveillance, and adoption of stray, abandoned and 207 

relinquished pets (Smith et al, 2019).  208 

Despite medical and veterinarians are historically worked together, the last 209 

century brought these two professional health regions apart 210 

(BresalierCassidyWoods,2015). The One Health concept was an important tool 211 

for better understanding the interrelationships among human, pet, and 212 

environmental health, with a series of specialty and initiatives in Latin America 213 

(Pettan-Brewer, 2021). Our research team has proposed a One Health Indicator 214 

(OHI) to comprehensively measure human, pet, and environmental health 215 

indicators in Curitiba, as a tool for assessment in major metropolitan regions 216 

worldwide (Rolim et al, 2022). Considering the recent fast-growing development, 217 

collaborative attempts and sustainability should always contribute for wellbeing 218 

improvement of communities (Pettan-Brewer, 2021).  219 

Despite pet protection projects are becoming increasingly important for 220 

advanced society and better quality of life, especially in major metropolitan 221 
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regions, no survey was conducted to date on such human-pet health relation at 222 

city level. Accordingly, the present survey has aimed to assess hoarders and pet 223 

protection projects with their potential relation to social-economic indicators of 224 

Curitiba, the ninth-biggest metropolitan region of Brazil with 29 cities and around 225 

3.2 million habitants. 226 

 227 

Material and Methods 228 

City Secretariats of Health and of Environment are officially contacted and 229 

answer forms directly given to all 29 cities of the Curitiba Metropolitan Region 230 

(Figure 01). Answer forms included questions on protection projects of domestic 231 

pets, material and/or pet hoarder, assessment of hoarders, and that city section 232 

is responsible for hoarder behavior problems at the time (Table 01). In addition, 233 

data on geographical, financial, and social indicators for each city are also found 234 

(Table 02).  235 

As few questions are designed and successfully answered to the matter of 236 

both hoarder understanding and pet protection projects for each city, variance 237 

could be very small and not provide testing or suppositions based on parametric 238 

hypothesis tests. As answer, a comprehensive indicator is utilized and helped to 239 

synthetize the hoarder understanding and pet protection project into two distinct 240 

profiles per city, that are found and analyzed according to anthropocentric 241 

indicators, one for each understanding.  242 

 243 

Data analysis 244 

The understanding indicators are parameterized indicator as a binary 245 

logic, in that “yes” responses are one and “no” responses are zero (Moura et al., 246 

2022). The first profile, a hoarder profile, is the sum of four indicators (“Contact 247 

of persons with pet hoarder behavior”, “Mapping of persons with pet hoarder 248 

behavior”, “Contact of persons with garbage hoarder behavior” and “Mapping of 249 

persons with garbage hoarder behavior” (Table 1). As pet and/or material hoarder 250 

are considered as a major sanitary problem worldwide, no contact or mapping 251 

attempt by a given city is considered as negative indicator of human and pet 252 

health and wellbeing. Such assumption is based in a recent survey of our 253 

research group that found more presence of pet and material hoarder behavior 254 
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in Curitiba (Cunha et al, 2018), that was statistically related to human and pet 255 

cruelty and unsanitary conditions (Cunha et al, 2021). 256 

The second profile, a pet protection term, is the sum of seven indicators 257 

(“Pet Protection Plan”, “Pet Protection Project”, “Microchip Identification”, 258 

“Neutering Project”, “Responsible Ownership Project”, “Pet Cruelty Service” and 259 

“Other Pet Projects”). 260 

The terms are rated on a qualitative scale according to the number of 261 

positive responses. For the hoarder term, 0 = very less, 1 = less, 2 = average, 3 262 

= more and 4 = very more. For the pet protection term, 0 = very less, 1 and 2 = 263 

less, 3 and 4 = average, 5 and 6 = more and 7 = very more (Table 1). Multivariate 264 

statistical approach with a canonical respective analysis (CCA) in a commercial 265 

software (PAST, version 4.0.9) is used utilized to evaluate the relationship 266 

between the understanding levels of hoarders and pet protection (from very less 267 

to very more) and the anthropocentric indicators in the logarithm scale (Hammer 268 

et al., 2001). 269 

 270 

Ethical considerations 271 

This survey was approved by the National Human Ethics Research 272 

Committee (Protocol number 3,166,749/2019) and the Ethics Committee on Pet 273 

Utilize (Protocol number 077/2015), both through the Federal University of 274 

Paraná, southern Brazil. 275 

 276 

Results  277 

Results found from the response forms on understanding of hoarder hits 278 

and protection projects used to the 29 cities are gathered and presented (Table 279 

01). Geographical, financial, and human development data of each city are also 280 

found and presented as social-economic indicators (Table 02). Analyses of 281 

canonic respective (ACC), that interacted with qualitative and quantitative 282 

variables, are conducted and presented (Figures 02 and 03). 283 

To the matter of hoarder understanding, axes x and y of ACC are explained 284 

49.11% and 26.74% of relation, respectively, in a total of 75.85% explanation 285 

(Figure 2). Very more grade of understanding is negatively related to distance 286 

from the capital. Also, cities closer to state capital, Curitiba included, are 287 

presented the biggest hoarder understandings, as well as positively related to 288 
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indicators HDI, density, habitants, and salary. Likewise, cities presenting bigger 289 

hoarder understandings are shown a trend relation to closer cities to state capital 290 

and bigger density, bigger salary per capita and HDI. In addition, of less and very 291 

less levels of understanding are positively related to region, SVI, less-salary and 292 

illiteracy, while negatively to urban region. Cities presenting the smallest hoarder 293 

understandings are also related to more distance from the state capital, bigger 294 

regions, less habitants density, bigger inequity (less-salary) and bigger illiteracy 295 

levels. 296 

To the matter of pet protection projects, has shown that x and y axes of 297 

ACC are explained 42.51% and 35.04% of relation, respectively, in a total of 298 

77.55% explanation (Figure 3). Very more understanding grade of pet protection 299 

projects is negatively related to the region indicator, that showed that territorially 300 

smaller cities presented bigger pet protection understandings. Also, cities with 301 

very more understanding of pet protection are positively related to HDI, density, 302 

habitants, urban region, and salary indicators. Thus, cities presenting the biggest 303 

pet project understandings showed a trend of bigger habitantss, bigger urban 304 

density, bigger salary per capita and HDI. Less and very less levels of 305 

understandings are positively related to less-salary, illiteracy and distance 306 

indicators, while negatively related to habitants, urban region and HDI. Cities 307 

presenting the smallest hoarder understandings trended to be more distant from 308 

the state capital, with unfavorable anthropocentric levels, smaller urban density, 309 

less-salary per capita or more social inequity, and bigger illiteracy levels.   310 

 311 

 312 

 313 

 314 

 315 

 316 

Figure 01. Illustrative map of all 29 cities in the Curitiba Metropolitan Region, as 317 

stated in 2022. Source: COMEC - Coordination of the Metropolitan Region of 318 

Curitiba. 319 
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Discussion 341 

The survey herein is the first assessment of hoarders and pet protection 342 

projects, along with relation analysis to anthropocentric indicators, in a major 343 

metropolitan region worldwide. While the smaller hoarder understanding 344 

observed herein in cities of larger (probably country) regions and less habitants 345 

are be partially due to fewer and unnoticed hits, bigger interaction with less-salary 346 

and more-illiteracy rate in different city levels strongly indicated a positive relation 347 

between weak hoarder understanding and less social indicators. Despite new 348 

approaches are proposed for an optimum response to both human and pet 349 

problems (Lockwood, 2018), community poverty and illiteracy are impair hoarder 350 

understanding, recognition, awareness, and prevention. Moreover, weak human 351 

and pet health outcomes in communities are be consequence of multifactorial 352 

origin, including person factors as salary, race/ethnicity, and mental health, and 353 

structural factors as over-policing, lack of healthcare, and housing discrimination 354 

(Hawes et al., 2020). Thus, the findings herein are confirmed that improvement 355 

of pet health and wellbeing are require concomitant improvement of human health 356 

and wellbeing (as well as environmental health), as proposed by the One Health 357 

initiative (Pettan-Brewer et al., 2021). 358 

Likewise, cities with bigger HDI and smaller SVI, urbanized, and with 359 

bigger habitants and habitants density, are shown bigger interaction with bigger 360 

hoarder understanding. Expectedly, since the human–pet bond was considered 361 

to improve the health and wellbeing of both owners and pets within a community 362 

(Hawes et al., 2020). Again, the One Health and One Wellbeing initiatives are 363 

directed current and future health and wellbeing issues by interdisciplinary 364 

teamwork and recognize that the health and wellbeing of human beings, pets, 365 

and environment are interrelated (AVMA, 2020). Meanwhile, intermediate 366 

classifications (medium and bigger understandings) in the present survey are not 367 

explained by the variables. 368 

More understanding of hoarders happened in cities with bigger habitants 369 

and salary, and in comprehensive of bigger distance from the state capital and 370 

bigger salary. In other words, salary has shown to be a determinant for 371 

understanding of hoarders. Inversely, cities with bigger indicator es of illiteracy 372 

are shown very less understanding for hoarders. Bigger IVS, that indicates 373 

smaller human health, has also shown direct interaction with cities of less and 374 
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very less understanding. Average understanding, as expected, is plotted near the 375 

center. Despite a small number of studies are compared pet protection to human 376 

anthropocentric indicators, self-reported awareness on pet ownership 377 

responsibilities is weak even in a well-educated Irish university community, with 378 

no difference between pet and non-pet owners (Messam et al, 2022).  379 

As limitation, the presence of pet/material hoarders in Curitiba is currently 380 

estimated in 1 hit per 15,500 (6.45 hits per 100,000) inhabitants (Cunha et al., 381 

2018), and 9/29 cities are beless that habitants at the time, they are are truly 382 

presented no hoarder hits. However, 6/9 cities had confirmed contact of persons 383 

with pet hoarder behavior in the survey, suggesting that hoarder prevalence are 384 

are previously underestimated. Interestingly, contact with pet and material 385 

hoarders is similarly reported herein, corroborating with the 42.5% prevalence of 386 

material and 36.3% of pet hoarders, with 21.2% prevalence of both priorly 387 

observed (Cunha et al, 2018). In addition, as mentioned before, smaller hoarder 388 

understanding observed in cities of larger (probably country) regions and less 389 

habitants are be partially due to fewer and unnoticed hits. 390 

In summary, better understanding of hoarder hits and pet protection 391 

projects are shown positive relation with better anthropocentric indicators (bigger 392 

HDI, bigger salary per capita, smaller SVI and smaller illiteracy) and bigger 393 

habitants, density, and urban region. Whether cities with better human 394 

anthropocentric indicators are stimulate society demands for better hoarder 395 

understanding and pet projects, or vice-versa, should be further established. 396 

Regardless, pet health and wellbeing are related to improvement of human 397 

quality of life in a major Brazilian metropolitan region. 398 
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Abstract  493 

One Health was defined as a comprehensive approach to human, animal, 494 

and environmental health, but unsuccessful in providing a specific index for the 495 

city, state, or country assessment. Accordingly, the present study aimed the One 496 

Health Index (OHI) in 29 cities of the Curitiba metropolitan area, the ninth largest 497 

in Brazil. Animal and Environmental health indicators were obtained from the city 498 

secretary of environment. The social vulnerability index (SVI) was used as the 499 

overall human health indicator. Principal component analysis (PCA) was used in 500 

association with city population, per capita income, and distance from the capital 501 

Curitiba. Overall, a higher OHI was associated with a higher city population and 502 

income, and shorter distance from the capital. In conclusion, the OHI proposed 503 

herein portrays a holistic redemonstration of a city's overall health. Moreover, 504 
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animal issues should be considered part of local to global sustainability, 505 

considering OHI to calculate sustainability indexes.  506 

 507 

Keywords: One Health, epidemiology, social vulnerability, sustainability  508 

  509 

Introduction 510 

Advanced information technology and data analysis have been 511 

increasingly used by decision-makers as a tool for measuring environmental 512 

progress and policies towards sustainability. Despite its importance for global 513 

environmental protection, few indexes have been indicated to assess and 514 

compare environmental status and policies [1].  515 

The Environmental Performance Index (EPI) of 2002, was indicated as a 516 

quantification method arithmetically assessing the environmental performance of 517 

a state's policies and comprises 25 aggregated contributing indicators. Although 518 

such index has aimed to reduce environmental impact on human health and 519 

promote ecosystem balance and natural resource clearness, the fauna was 520 

underrepresented. Another suggested index to assess sustainability was the 521 

pursuit for equilibrium among the economy, society, and environment using water 522 

resources as a central point by measuring the province distance to the ideal point 523 

of development in these three dimensions [2]. Overall, sustainability indexes have 524 

failed to account for animal health as part of assessing holistic health and 525 

prosperity. The One Health concept was developed to encourage sustainable 526 

collaborative partnerships [3,4]. Research groups in Brazil have been applying 527 

One Health as a practical tool to solve problems such as zoonoses in different 528 

populations [3].  529 

Although One Health was defined as a comprehensive approach to 530 

human, animal, and environmental health, no specific index was proposed to date 531 

for the city, state, or country comparisons. In addition, institutional programs for 532 

animal protection and environmental initiatives in large metropolitan areas remain 533 

to be fully identified and evaluated. Accordingly, the present study aimed to 534 

concomitantly assess human, animal, and environmental health as the One 535 

Health Index (OHI) of the 29 cities belonging to the Curitiba metropolitan area, 536 

the ninth largest in Brazil. 537 

 538 
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Material and methods 539 

 540 

Study area 541 

The present study was conducted in the Curitiba metropolitan area 542 

(25°25’47” S, 49°16’19” W), the ninth most populated in Brazil, with estimated 543 

population of 3,693,817 habitants, and Human Development Index (HDI) of 0.783 544 

[5], as presented (Figure 1). The Curitiba Metropolitan Area comprised a total of 545 

29 cities at the time (Figure 1). 546 

 547 

Data Collection  548 

Animal health indicators were obtained from the city secretary of the 549 

environment and included animal protection plan and program, contact of 550 

individuals with hoarding behavior, mapping and service, animal microchip use, 551 

neutering program, responsible ownership program, animal cruelty. 552 

Environmental health indicators were also obtained directly from the city 553 

secretaries of the environment and included city waste management plan, 554 

residential waste, recycle waste, individuals with object hoarding behavior, and 555 

an ecological biodiversity index. The social vulnerability index (SVI) [6], which 556 

already includes 16 social indicators into three domains [7], was used as an 557 

overall human health indicator (Supplementary Tables 1, 2, and 3). 558 

 559 

Statistical Analysis 560 

 561 

Data Analyses 562 

The indicators were parameterized following a binary logic, in which “yes” 563 

responses are one and “no” responses are zero. The variable “Animal Health” is 564 

the sum of nine animal health indicators (Supplementary Table 4). The variable 565 

“Environmental Health” is double the sum of four environmental indicators. The 566 

variable "Human Health" is the value of the Social Vulnerability Index (SVI) 567 

adjusted by the following: 568 

 569 

HH=A/x×10 570 

where HH is the municipality´s Human Health score; A is the lowest SVI value 571 

among the evaluated municipalities; x is the value of the municipality´s SVI. 572 
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The municipalities were fit according to ranges of the three major factors, 573 

including city population, per capita income, and distance from the capital 574 

(Supplementary Table 5). Principal component analysis (PCA) was used using 575 

the three health variables of each municipality. Permutational multivariate 576 

analysis of variance (PERMANOVA) [8] was used using the three firsts 577 

coefficients of the principal components obtained from PCA and exploring a 578 

pairwise comparison between the scenario ranges [9]. A value of p less than 0.05 579 

was considered significant. All statistical analyses were performed in the R 580 

statistical environment [10]. 581 

 582 

Ethics statement   583 

The study was approved by the Ethics Research Committee of Health 584 

Sciences from the Federal University of Paraná (protocol number 1,105,785/15), 585 

and the Coordination of the State Secretary of Curitiba Metropolitan Area. 586 

 587 

Results 588 

Data was gathered and presented (Supplementary Tables 6, 7, and 8). 589 

Principal component analysis (PCA) was used in association with three major 590 

factors, including city population, per capita income, and distance from the state 591 

capital, and presented (Figures 2, 3, and 4). Overall, higher OHI was associated 592 

with higher city population, higher city income, and lower distance to the capital, 593 

according to PCA analysis in PERMANOVA [8] (Supplementary Tables 6, 7, and 594 

8). 595 

Analyses of geographical figures on axes x and y at the PCA analysis show 596 

the overview of 29 cities and variables, while the PERMANOVA has presented 597 

the statistical significances on a second moment (Figures 2, 3, and 4). With the 598 

p-value lower than 0.05, the null hypothesis should be rejected, and thus, there 599 

is a significant difference. Figures have shown that cities located more to the right 600 

and near axis x had higher One Health Index (OHI) than cities placed on the left, 601 

with lower OHI. 602 

 603 

Discussion 604 

The study herein, to the authors' knowledge, is the first simultaneous used 605 

approach on human, animal, and environmental health indicators as an overall 606 
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One Health Index, resulting in calculated maps for geographical axis for each 607 

health indexes and association to distance, population, and income (Figures 2, 3 608 

and 4).  609 

A previous study assessed a matrix of One Health (OH) surveillance that 610 

considered 23 organizational and 9 functional attributes of three organizational 611 

indexes and 75 criteria to evaluate the level of satisfaction for the attributes and 612 

indexes, that has not been in field-tested [11]. Another study also evaluated OH-613 

index (OHI) with the application described in eight case studies that compared 614 

One Health initiatives with conventional health initiatives [12]. 615 

Distributed according to provided population intervals, cities have 616 

presented distribution evidenced on respective biplots (Figure 2). There was a 617 

tendency of less populated cites to be located to the left, while more populated to 618 

the right of the axis x. Such tendencies were confirmed by the paired comparison 619 

of different extracts, with significant differences between 0-10 and 10-20 620 

(p=0.02), 0-10 and 20-50 (p=0.01), 0-10 and over 50 (p=0.002) and 10-20 and 621 

over 50 (p=0.05), while no differences were observed between 10-20 and over 622 

50 (p=0.92) and 20-50 and over 50 (p=0.10) thousand habitants (Supplementary 623 

Table 6). Thus, comparing groups of cities organized by population, cities with 624 

fewer inhabitants (0-10 thousand) presented a significantly lower difference for 625 

One Health when compared to those higher than 20 (20-50 and over 50). Such 626 

findings have evidenced a tendency of less populated cities to present lower OHI 627 

when compared to more populated cities. 628 

Distribution based on per capita income has shown that low-income of 0-629 

500 presented the worst OHI (Figure 3). Comparing city groups arranged by per 630 

capita income, the lowest income (0-500) group has presented statistically 631 

significant differences when compared to all other groups, including 500-600 632 

(p=0.03), 600-700 (p=0.01) and over 700 (p=0.01), but not between 500-600 and 633 

600-700 (p=0.59), 500-600 and over 700 (p=0.12), and 600-700 and over 700 634 

(p=0.11). Low-income cities tended to be located on the left and higher-income 635 

cities to the right of the axis x, confirmed at the paired comparison in different 636 

extracts (Supplementary Table 7). Such findings have evidenced a tendency of 637 

low-income cities to present lower OHI compared to higher-income cities. 638 

Finally, distribution based on distance from Curitiba, state capital and 639 

center of the metropolitan region, has pinpointed near cities to the capital to the 640 
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right of axis x and better OHI (Figure 4). Comparing city groups arranged by 641 

distance from the capital, cities of 0-25 km were significantly different when 642 

compared to all other groups, including 26-50 (p=0.003), 51-75 (p=0.04), and 643 

over 76 (p=0.001). No significant differences were found between 26-50 and 51-644 

75 (p=0.17), 26-50 and over 76 (p=0.08), and 51-75 and over 76 (p=0.18). Thus, 645 

cities closer to the capital (0-25) presented significant differences in One Health 646 

than more distant cities (26-50, 51-75, and over 76km). There was a clear 647 

tendency of more distant cities from Curitiba to be placed on the left and near 648 

cities to the right of the axis x, confirmed at the paired comparison in different 649 

extracts (Supplementary Table 8). Such findings have evidenced a tendency of 650 

more distant cities to present lower OHI compared to closer cities to the capital. 651 

Although the One Health Index (OHI) may be compared to Sustainability, which 652 

was based on the environmental, economic, and social overlapping domains, no 653 

animal was inserted in the formula. Few environmental indicators of Sustainability 654 

such as biodiversity, forest area, and threatened species may indicate animal 655 

health; the other indicators such as air, land, water, ecological condition, and 656 

human exposure and health are directly related to environmental and human 657 

health [13]. 658 

 659 

Conclusions 660 

In conclusion, despite limitations on animal and environmental health 661 

indicators, the OHI proposed herein may more holistically represent the overall 662 

health of a city. Moreover, animal issues should always be considered part of 663 

sustainability, considering OHI as a significant part of the composite calculation 664 

of sustainability indexes. 665 
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8. DISCUSSÃO 

 

O primeiro capítulo aborda a primeira avaliação da percepção de casos de 

acumuladores e programas de proteção animal, juntamente com a análise de 

associação a indicadores socioeconômicos, em uma área metropolitana. Enquanto a 

menor percepção de acumuladores observada aqui em municípios de áreas maiores 

(provavelmente rurais) e baixa população pode ser parcialmente devido ao menor 

número de casos despercebidos, a maior interação com baixa renda e alta taxa de 

analfabetismo em diferentes níveis de município indicando fortemente uma 

associação positiva entre baixa percepção de acumuladores e baixos indicadores 

sociais. Embora novas abordagens tenham sido propostas para uma resposta ideal 

aos problemas humanos e animais, a pobreza e o analfabetismo da comunidade 

podem prejudicar a percepção, o reconhecimento, a conscientização e a prevenção 

da acumulação. Além disso, os maus resultados de saúde humana e de animais de 

estimação nas comunidades podem ser consequência de origem multifatorial, 

incluindo fatores individuais como renda, raça/etnia e saúde mental, e fatores 

estruturais como excesso de policiamento, falta de assistência médica e discriminação 

de moradia. Assim, os resultados aqui apresentados confirmaram que a melhoria da 

saúde e bem-estar animal pode exigir a melhoria concomitante da saúde e bem-estar 

humano (assim como a saúde ambiental), como propósito da Saúde Única. 

A melhor percepção dos casos de acumuladores e os programas de proteção 

animal mostraram associação positiva com melhores indicadores socioeconômicos 

(maior IDH, maior renda per capta, menor IVS e menor analfabetismo) e maior 

população, densidade e área urbana. Os municípios com melhores indicadores 

socioeconômicos humanos podem estimular demandas da sociedade por melhor 

percepção de acumuladores e programas de animais, ou vice-versa, deve ser 

estabelecido. Independentemente disso, a saúde e o bem-estar animal têm sido 

associados à melhoria da qualidade de vida humana em uma importante região 

metropolitana brasileira.  
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Já no segundo capítulo deste estudo temos a primeira abordagem aplicada 

simultaneamente em indicadores de saúde humana, animal e ambiental como um 

Índice de Saúde Única (ISU), resultando em mapas calculados para eixo espacial para 

cada índice de saúde e associação com distância, população e renda. Embora o Índice 

de Saúde Única (ISU) possa ser comparado à Sustentabilidade, que se baseia nos 

domínios sobrepostos ambientais, econômicos e sociais, nenhum animal foi inserido 

na fórmula desta. Poucos indicadores ambientais de Sustentabilidade como 

biodiversidade, área florestal e espécies ameaçadas podem indicar saúde animal; os 

outros indicadores como ar, terra, água, condição ecológica e condições de saúde 

humana estão diretamente relacionados com a saúde ambiental e humana 

 

9. CONSIDERAÇÕES FINAIS 

O princípio que orientou este estudo foi o de que a gestão pública carece de 

ferramentas que possam orientar a tomada de decisão por parte dos gestores. Muitos 

dos municípios abordados carecem de melhores recursos humanos para que os 

trabalhos sejam desenvolvidos. Nem todos possuem Secretaria Municipal de Meio 

Ambiente independente (sem união com outras pastas) e a maioria deles trata da 

temática da Proteção Animal e Gestão de Resíduos em mais de uma secretaria. Com 

o intuito de aproximarmos a Universidade do Poder Público, principalmente na 

disciplina de Saúde Única, tomamos a decisão de estudar o conjunto de municípios 

que compõem a Região Metropolitana de Curitiba com foco em acumuladores de 

animais, acumuladores de resíduos sólidos, dados bibliográficos socioambientais e 

ferramentas estatísticas que nos tragam a melhor compreensão possível do cenário 

atual.  

Este trabalho foi dividido em dois momentos. Primeiramente trabalhamos com 

a associação da percepção de casos de acumuladores de resíduos sólidos e animais, 

programas de proteção animal e programas ambientais, coletados diretamente das 

prefeituras municipais através de contato telefônico e correio eletrônico devido a 

pandemia, a indicadores socioeconômicos pesquisados em órgão governamentais 
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oficiais. Podemos resumir, para esta primeira etapa, que a melhor percepção dos 

casos de acumuladores de animais e resíduos sólidos, assim como os programas de 

proteção animal mostraram associação positiva com melhores indicadores 

socioeconômicos (maior IDH, maior renda per capta, menor IVS e menor 

analfabetismo) e maior população, densidade e área urbana. Os municípios com os 

melhores indicadores socioeconômicos humanos despertam na sociedade uma 

melhor percepção de acumuladores e programas de proteção animal. Entendemos 

também, de acordo com os dados levantados, que a saúde e o bem-estar animal têm 

sido associados à melhoria da qualidade de vida humana nos municípios da RMC.  

Apesar de amplamente empregados, os IDH e IDA possuem lacunas para 

avaliação de Saúde Única. Nesse contexto foi proposto, no segundo momento deste 

estudo o Índice de Saúde Única (ISU), primeiro índice prático que sintetizou a 

abordagem para avaliação da saúde humana, animal e ambiental passível de ser 

aplicado em municípios. Trouxemos a proposição do ISU aplicado nos 29 municípios 

integrantes da Região Metropolitana de Curitiba, com avaliação conjunta de aspectos 

animais, ambientais e indicadores de saúde humana. No geral, um ISU mais alto foi 

associado a uma cidade mais alta população e renda, e menor distância da capital, e 

tendência das cidades de baixa renda apresentarem menor ISU em comparação com 

cidades de renda mais alta.  

Em suma, o ISU aqui proposto retrata uma representação holística da saúde 

geral de uma cidade. Além disso, as questões animais devem ser consideradas parte 

da sustentabilidade local e global, considerando o ISU para calcular os índices de 

sustentabilidade. 

Podemos estabelecer que os dois momentos deste estudo podem contribuir 

profundamente para a orientação de políticas públicas que tragam benefícios diretos 

para a população. A realização do mesmo na Região Metropolitana de Curitiba, que 

possui uma diversidade de realizadas ímpares em cada um de seus 29 municípios 

pode ser replicado em outros locais do país.  
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11. ANEXOS 

 

11.1 ARTIGO PUBLICADO NA REVISTA CLÍNICA VETERINÁRIA 1 
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11.2 ARTIGO PUBLICADO NA REVISTA CLÍNICA VETERINÁRIA 2 
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11.3 PUBLICAÇÃO REVISTA ONE HEALTH 
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11.4 PROJETO FUNDAÇÃO ARAUCÁRIA 
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11.5 PROJETO FUNDAÇÃO ARAUCÁRIA 

 
 

INVESTIGAÇÃO EPIDEMIOLÓGICA E SANITÁRIA DOS CASOS DE 
ACUMULADORES DE ANIMAIS E/OU OBJETOS NA REGIÃO METROPOLITANA 

DE CURITIBA/PR. 
 
Doutorando: MSc. Raphael Rolim de Moura. 
Orientador: Prof. Dr. Alexander Welker Biondo. 
Coorientadora: Dra. Graziela Ribeiro da Cunha. 
Linha de Pesquisa: Saúde Única. 
 

FORMULÁRIO DE PESQUISA 
 
Município: _________________________________ 

Nome do responsável pelo preenchimento: _________________________________ 

Cargo/Função: _________________________ E-mail: ________________________ 

 

1) O Município possui algum plano de proteção animal ou que aborde o tema? 

(    ) Sim. 

(    ) Não. 

 

2) Há algum programa relacionado à proteção de animais domésticos sendo 

realizado no município? Qual? 

(    ) Identificação (microchipagem). 

(    ) Castração (manejo populacional). 

(    ) Guarda responsável. 

(    ) Vistoria de denúncias de maus tratos aos animais. 

(    ) Outros: ____________________________________________________ 

(    ) Não há o desenvolvimento de nenhuma das ações citada acima. 

 

3) Existem no município pessoas que podem ser consideradas acumuladores de 

animais? 

(    ) Sim. 
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(    ) Não. 

(    ) Não temos esta informação. 

 

4) Caso a pergunta acima tenha sido “SIM” há levantamento ou estimativa da 

quantidade de pessoas em situação de acumulação de animais no município e 

caso haja quantos são aproximadamente? 

______________________________________________________________ 

 

5) Qual o órgão da prefeitura que recebe e acompanha as denuncias relativas a 

pessoas em situação de acumulação de animais? E qual o nome e contato do 

profissional responsável para que possamos obter mais informações a respeito 

dos casos de acumulação de animais? 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

 

6) O Município possui Plano Municipal de Saneamento ou Plano Municipal de 

Resíduos Sólidos aprovado? 

(    ) Sim. 

(    ) Não. 

 

7) Qual a quantidade de resíduo domiciliar que o município coleta por mês (em 

toneladas)? 

______________________________________________________________ 

 

8) Qual a quantidade de resíduo reciclável que o município coleta por mês (em 

toneladas)? 

______________________________________________________________ 
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9) Existem no município pessoas que podem ser consideradas acumuladores de 

resíduos? 

(    ) Sim. 

(    ) Não. 

(    ) Não temos esta informação. 

 

10) Caso a pergunta acima tenha sido “SIM” há levantamento ou estimativa da 

quantidade de pessoas em situação de acumulação de resíduos no município 

e caso haja quantos são aproximadamente? 

______________________________________________________________ 

______________________________________________________________ 

 

11) Qual o órgão da prefeitura que recebe e acompanha as denúncias relativas a 

pessoas em situação de acumulação de resíduos? E qual o nome e contato do 

profissional responsável para que possamos obter mais informações a respeito 

dos casos de acumulação de resíduos? 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

 

12) Observações e comentários adicionais a respeito do tema da pesquisa:  

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 
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