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Pets are part of most households worldwide. Their importance and role within families 

can make them important sources of emotional and social support, which are well-

recognized determinants for cancer patients coping with disease, treatment and beyond. 

Human-animal interactions (HAIs) underlie the concept of human-animal bond (HAB), 

and they have been associated with physical, physiological and psychosocial benefits, 

but may potentially pose some risks, including zoonotic infections. Both cancer patients 

and healthcare professionals should be aware of potential risks and benefits associated 

with HAIs during the survivorship course. This is particularly relevant for healthcare 

professionals since they are considered the most common and trustworthy source to 

better meet the information needs of cancer patients. However, there is a lack of 

evidence on factors associated with HAIs among cancer patients, as well as their specific 

impact on patient-reported outcomes (PROs) during the survivorship course. Even data 

regarding the knowledge, practices and attitudes of healthcare professionals about this 

area are scarce. Analyzing the insights from both healthcare professionals and cancer 

patients into this area may provide an opportunity for bridging the gap. Therefore, this 

thesis aims to study HAIs during cancer survivorship by exploring the insights from 

healthcare professionals and patients. To accomplish the main objective, seven studies 

were performed. The following paragraphs describe the specific objectives of the thesis, 

the corresponding methods and main results. 

 

Healthcare professionals  

Á To describe knowledge, practices and attitudes of healthcare professionals who 

contact with cancer patients about HAIs during the survivorship course. 

This objective was accomplished through the analysis of data from medical doctors and 

nurses who contact with cancer patients diagnosed with solid tumors and from the 

oncology services of the Portuguese Institute of Oncology of Porto (IPO-Porto) (May-

June 2019) and São João University Hospital Center (September-October 2019). 

Knowledge and practices were obtained through self-administered questionnaires, and 

attitudes toward pets were evaluated by the Pet Attitude Scale Modified (PAS-M). 

In PAPER I, a convenience sample of adults was used to perform the cultural adaptation 

of PAS-M for the Portuguese population, while also assessing the existence of a general 

(higher-order) factor and/or specific (lower-order) factors of this concept. The study 

included 764 Portuguese adults who attended first degrees or integrated master courses 

at University of Porto/Polytechnic Institute of Porto, or who attended Senior Universities 
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in the Porto Metropolitan Area. The questionnaire showed good internal consistency 

(ɤt=0.93, Ŭ=0.91) and a strong unidimensionality (ɤh=0.79), and it proved to be a valid 

and reliable instrument to measure the attitudes toward pets in our population. The scale 

can be summarized in a general score, which represents the general factor, and in three 

specific scores, which represent HAB, and positive and preconceived ideas on animals. 

In PAPER II, 142 healthcare professionals (30 medical doctors and 112 nurses) were 

included. Adjusted odds ratio (OR) and 95% confidence intervals (95%CI) were 

computed using logistic regression to quantify the association between professionalsô 

characteristics and attitudes toward animals, and their practices. Nearly half of 

professionals (51.5%) usually asked patients undergoing treatment about pet ownership. 

Older professionals (OR=1.06, 95%CI: 1.01-1.10) and those who had more positive 

ideas on animals (OR=1.56, 95%CI: 1.05-2.32) were more likely to ask that question, 

whereas those who had contacted with pets only during childhood/adolescence instead 

of throughout life (OR=0.32, 95%CI: 0.11-0.95) were less likely to ask it. Almost half 

(47.9%) recommended to limit the contact to healthy pets during treatment, while after 

its completion most (48.2%) recommended to maintain the same contact as before 

diagnosis. About half (57.1%) did not recognize the existence of risks related to pet 

ownership. Male professionals (OR=3.73, 95%CI: 1.19-11.76) had higher odds of 

recognizing the existence of risks, whereas those who were older (OR=0.95, 95%CI: 

0.91-0.99) had lower odds of recognizing them. Most of professionals identified a lack of 

scientific evidence regarding risks (81.4%) or benefits (56.7%), and perceived 

themselves as having a medium/high level of knowledge on risks (58.2%) or benefits 

(54.9%). Almost all recognized benefits associated to pet ownership (85.9%) and 

reported having an interest in increasing their knowledge on the area (88.7%). 

 

Patients  

Á To describe HAIs in cancer patients during the survivorship course. 

Á To quantify the association between HAIs and PROs among cancer patients. 

These objectives were accomplished through the analysis of data from a breast cancer 

cohort, which included adult women admitted to IPO-Porto in 2012. The cohort 

underwent a baseline evaluation (n=506) and were followed up to one (n=503, 99.4%), 

three (n=475, 93.9%) and five (n=466, 92.1%) years. In all evaluations, data on 

sociodemographic, clinical and treatment characteristics and PROs were collected. At 

five-year evaluation, data on pet ownership before and since cancer diagnosis were also 
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collected. The HAB was evaluated by the Lexington Attachment to Pets Scale (LAPS), 

in the latter evaluation. 

In PAPER III, 451 patients were considered to identify and characterize quality of life 

trajectories up to three years after cancer diagnosis. Four trajectories were identified 

without intersection during the three-year period. The two trajectories characterized by 

better quality of life depicted relatively stable scores, whereas in the other trajectories, 

quality of life worsened until one year, though in one of them the score at three years 

improved. Sociodemographic and clinical characteristics at baseline and treatment 

characteristics during the first year did not differ between trajectories, except for 

mastectomy, which was higher in the worst trajectory. Anxiety, depression and poor 

sleep quality increased from the best to the worst trajectory. 

In PAPER IV, 424 patients were considered to update the former analysis until five years 

after cancer diagnosis. Four quality of life trajectories were identified in the five-year 

period, corresponding to different patterns of variation. There were no significant 

differences among trajectories regarding sociodemographic, clinical and treatment 

characteristics. Almost three out of four women experienced quality of life deterioration 

in the five-year period, with trajectories and classification of patients in each trajectory 

changing with the length of the follow-up. 

In PAPER V, 466 patients were evaluated at baseline and one, three and five years later. 

Four groups of pet ownership over the five-year period were defined depending on the 

patients had lived or not with pets in each evaluation: ónever hadô, óstopped havingô, 

óstarted havingô and óalways hadô. The same groups were defined for those who had had 

dogs and/or cats in the same period. Adjusted ORs and 95%CI were computed through 

multinomial logistic regression to quantify the association between sociodemographic, 

clinical and treatment features, PROs and aspects of the interaction with pets before 

diagnosis and the groups defined (reference: ónever hadô). At baseline, nearly half of the 

women (51.7%) lived with pets, and dogs and cats were the animal types most frequently 

owned after diagnosis. In the five-year period, there was an increase of 6.7% in pet 

ownership. Women presenting depressive symptoms (OR=5.58, 95%CI: 1.94-16.09) 

and poor quality of life (OR=2.65, 95%CI: 1.30-5.41) were more likely to stop having 

pets. Older women (OR=0.47, 95%CI: 0.25-0.88) and those who were unpartnered 

(OR=0.45, 95%CI: 0.24-0.85) were less likely to start having pets. Those retired 

(OR=3.37, 95%CI: 1.32-8.59), living outside Porto Metropolitan Area (OR=2.11, 95%CI: 

1.11-4.00), having diabetes (OR=2.61, 95%CI: 1.01-6.73) or having owned animals 

during adulthood (OR=5.97, 95%CI: 2.19-16.29) were more likely to start having pets. 

Women with higher education (OR=0.55, 95%CI: 0.32-0.97) and unpartnered (OR=0.36, 
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95%CI: 0.23-0.58) were less likely to always have pets. Living in larger households 

(OR=2.22, 95%CI: 1.37-3.62) and with other adults (OR=2.93, 95%CI: 1.53-5.61), and 

having had animals throughout life (childhood/adolescence - OR=2.19, 95%CI: 1.33-

3.60; adulthood - OR=3.87, 95%CI: 2.09-7.17) were more likely to always have pets. 

Further, obese women (OR=0.27, 95%CI: 0.08-0.92) had lower odds of stopping having 

dogs and/or cats. Women submitted to neoadjuvant chemotherapy (OR=3.33, 95%CI: 

1.07-10.35) and longer chemotherapy treatments (OR=3.53, 95%CI: 1.37-9.06) were 

more likely to stop having dogs and/or cats. 

In PAPER VI, a convenience sample of pet owners was used to perform the cultural 

adaptation of the LAPS for the Portuguese population, while also assessing the 

difference between having a dog or a cat in the measurement of HAB. The study included 

379 Portuguese adults who went to a veterinary office, veterinary hospitals, or municipal 

shelters in the Porto Metropolitan Area, and who had at least one pet at enrolment. The 

structure of LAPS was evaluated and two components were retained, representing the 

inner and the outer HAB. The questionnaire showed good internal consistency (Ŭ=0.72) 

and a strong unidimensionality (ɤh=0.72), and it proved to be a valid and reliable 

instrument to measure HAB of Portuguese adults to their pets, suitable for use with dog 

and cat owners. 

In PAPER VII, 186 patients were included considering that they had a dog or a cat as 

favorite pet in the five-year evaluation. Adjusted ORs and 95%CI were computed to 

quantify the association between HAB and other characteristics of HAIs and PROs. 

Patients who identified a dog as their favorite pet (OR=0.36, 95%CI: 0.15-0.89) and those 

who qualified their relationship with the favorite pets as good (OR=0.25, 95%CI: 0.09-

0.71) were less likely to present depression five years after cancer diagnosis. Patients 

who had considered the possibility of giving/abandoning their favorite pet (OR=6.78, 

95%CI: 1.53-29.92) were more likely to present depression at five years. Women who 

were living with older pets (OR=2.62, 95%CI: 1.26-5.44) and those who had longer 

relationships with their pets (OR=2.26, 95%CI: 1.11-4.60) had higher odds of presenting 

poor sleep quality. Further, women who had taken their pets to at least one veterinary 

visit in the previous year (OR=0.31, 95%CI: 0.10-0.94) had lower odds of presenting poor 

sleep quality. 

 

In conclusion, this thesis shows that sociodemographic, clinical and treatment 

characteristics, PROs and past pet ownership of cancer patients are associated 

differently with patterns of pet ownership during the survivorship course, while also 
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displaying the bidirectional relationship between HAIs and PROs among these patients 

at both diagnosis and five years later. Therefore, it highlights the importance of 

considering the interactions established with pets and their characteristics at diagnosis, 

treatment and beyond. This work also recognizes that both healthcare professionals and 

patients should raise their awareness regarding HAIs during the survivorship course, and 

particularly the former, given that they are considered the most common and trustworthy 

source to better meet the information needs of patients, they may contribute to patient 

education in this area. Considering the One Health concept, human and veterinary 

healthcare professionals together can contribute to reduce potential risks of HAIs and to 

enhance their potential benefits by strengthening the HAB and, consequently, promoting 

a safe, healthy and beneficial interaction between patients and their pets. 
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Os animais de estimação fazem parte de muitos agregados familiares em todo o mundo. 

A sua importância e o seu papel no seio das famílias podem fazer com que sejam 

considerados como importantes fontes de suporte social e emocional, que são 

reconhecidos determinantes para os doentes com cancro lidarem com a doença e com 

o tratamento, durante e após o seu término. As interacções entre pessoas e animais 

têm subjacente o conceito de vínculo entre pessoas e animais, e têm sido associadas a 

benefícios físicos, fisiológicos e psicossociais, mas também podem representar 

potenciais riscos, incluindo as infecções zoonóticas. Tanto os doentes com cancro como 

os profissionais de saúde devem estar cientes dos potenciais riscos e benefícios 

associados às interacções com animais no decurso da sobrevivência. Isto é 

particularmente relevante para os profissionais de saúde visto serem considerados a 

fonte mais comum e confiável para melhor responder às necessidades de informação 

dos doentes com cancro. No entanto, existe uma falta de evidência sobre os factores 

associados às interacções com animais nos doentes com cancro, assim como o seu 

impacto específico nos resultados em saúde reportados pelos doentes (PROs) no 

decurso da sobrevivência. Mesmo os dados sobre o conhecimento, as práticas e as 

atitudes dos profissionais de saúde sobre esta área são escassos. Analisar as 

perspectivas de profissionais de saúde e doentes com cancro sobre esta área pode 

fornecer uma oportunidade para preencher a lacuna. Neste sentido, esta tese tem como 

objectivo estudar as interacções com animais no decurso da sobrevivência ao cancro, 

explorando as perspectivas dos profissionais de saúde e dos doentes. De forma atingir 

o objectivo principal, sete estudos foram realizados. Os parágrafos seguintes descrevem 

os objectivos específicos da tese, as metodologias correspondentes e os principais 

resultados. 

 

Profissionais de saúde  

Á Descrever o conhecimento, as práticas e as atitudes de profissionais de saúde que 

contactam com doentes com cancro sobre as interacções com animais no decurso 

da sobrevivência. 

Este objectivo foi alcançado através da análise de dados de médicos e enfermeiros que 

contactam com doentes com cancro diagnosticados com tumores sólidos, dos serviços 

de oncologia do Instituto Português de Oncologia do Porto (IPO-Porto) (Maio-Junho 

2019) e do Centro Hospitalar Universitário de São João (Setembro-Outubro 2019). 

Informação sobre o conhecimento e as práticas foi obtida através de questionários auto-
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aplicados, e as atitudes perante animais de estimação foram avaliadas pela Escala 

modificada de atitudes perante animais de estimação (PAS-M). 

No ARTIGO I, uma amostra de conveniência de adultos foi usada para realizar a 

adaptação cultural da PAS-M para a população Portuguesa, além de avaliar a existência 

de um factor geral (de ordem superior) e/ou factores específicos (de ordem inferior) 

deste conceito. O estudo incluiu 764 adultos portugueses que frequentavam 

licenciaturas ou mestrados integrados na Universidade do Porto/Instituto Politécnico do 

Porto, ou que frequentavam Universidades Sénior na Área Metropolitana do Porto. O 

questionário mostrou uma boa consistência interna (ɤt=0,93; Ŭ=0,91) e uma forte 

unidimensionalidade (ɤh=0,79), e provou ser um instrumento válido e fiável para medir 

as atitudes perante animais de estimação na nossa população. A escala pode ser 

sumariada numa pontuação geral, que representa o factor geral, e em três pontuações 

específicas, que representam o vínculo, e ideias positivas e preconcebidas sobre 

animais. 

No ARTIGO II, 142 profissionais de saúde (30 médicos e 112 enfermeiros) foram 

incluídos. Os odds ratio (OR) ajustados e os intervalos de confiança a 95% (IC95%) 

foram calculados usando regressão logística para quantificar a associação entre as 

características dos profissionais e as atitudes perante animais de estimação, e as suas 

práticas. Cerca de metade dos profissionais (51,5%) costumava perguntar aos doentes 

em fase de tratamentos sobre a convivência com animais de estimação. Era mais 

provável que os profissionais mais velhos (OR=1,06; IC95%: 1,01-1,10) e aqueles que 

tinham ideias mais positivas sobre animais (OR=1,56; IC95%: 1,05-2,32) fizessem esta 

questão, enquanto que era menos provável que aqueles que contactaram com animais 

de estimação durante a infância/adolescência ao invés de durante a vida toda (OR=0,32; 

IC95%: 0,11-0,95) a fizessem. Cerca de metade (47,9%) recomendou limitar o contacto 

a animais saudáveis durante o tratamento, enquanto que após o seu término a maioria 

(48,2%) recomendou manter o mesmo contacto que tinha antes do diagnóstico. Cerca 

de metade (57,1%) não reconheceu a existência de riscos relacionados com a 

convivência com animais de estimação. Os profissionais do sexo masculino (OR=3,73; 

IC95%: 1,19-11,76) tinham uma maior probabilidade de reconhecer a existência de 

riscos, enquanto que aqueles que eram mais velhos (OR=0,95; IC95%: 0,91-0,99) 

apresentavam uma menor probabilidade de os reconhecer. A maioria dos profissionais 

identificou a falta de evidências científicas sobre riscos (81,4%) ou benefícios (56,7%), 

e percepcionou o seu nível de conhecimento como médio a alto relativamente aos riscos 

(58,2%) ou benefícios (54,9%). Quase todos reconheceram os benefícios associados à 
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convivência com animais de estimação (85,9%) e referiram ter interesse em aumentar 

o seu conhecimento na área (88,7%). 

 

Doentes  

Á Descrever as interacções com animais nos doentes com cancro no decurso da 

sobrevivência. 

Á Quantificar a associação entre as interacções com animais e os PROs em doentes 

com cancro. 

Estes objectivos foram alcançados através da análise de dados de uma coorte de 

doentes com cancro de mama, que incluiu mulheres adultas admitidas no IPO-Porto em 

2012. A coorte realizou uma avaliação inicial (n=506) e foi reavaliada a um ano (n=503; 

99,4%), aos três (n=475; 93,9%) e aos cinco (n=466; 92,1%) anos. Em todas as 

avaliações foram recolhidos dados sociodemográficos, clínicos e relacionados com os 

tratamentos e PROs. Na avaliação do quinto ano também foram recolhidos dados sobre 

a convivência com animais de estimação antes e desde o diagnóstico de cancro. O 

vínculo foi avaliado pela Escala de vínculo a animais de estimação de Lexington (LAPS), 

na última avaliação. 

No ARTIGO III, 451 doentes foram consideradas para identificar e caracterizar trajectórias 

de qualidade de vida até aos três anos após o diagnóstico de cancro. Foram 

identificadas quatro trajectórias sem que houvesse intersecção no período de três anos. 

As duas trajectórias com melhor qualidade de vida apresentaram pontuações 

relativamente estáveis, enquanto que nas outras trajectórias a qualidade de vida piorou 

até um ano, embora numa delas a pontuação aos três anos tenha melhorado. As 

características sociodemográficas e clínicas na avaliação inicial e as características 

relacionadas com os tratamentos no primeiro ano não diferiram entre as trajectórias, 

excepto a mastectomia, que foi superior na pior trajectória. A ansiedade, a depressão e 

a má qualidade de sono aumentaram da melhor para a pior trajectória. 

No ARTIGO IV, 424 doentes foram consideradas para actualizar a análise anterior até 

aos cinco anos após o diagnóstico de cancro. Quatro trajectórias foram identificadas no 

período de cinco anos, correspondendo a diferentes padrões de variação. Não houve 

diferenças significativas entre as trajectórias em relação às características 

sociodemográficas, clínicas e relacionadas com os tratamentos. Aproximadamente três 

em quatro mulheres experienciaram uma deterioração da qualidade de vida no período 

de cinco anos, com trajectórias e classificação das doentes em cada trajectória a mudar 

ao longo do seguimento. 
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No ARTIGO V, 466 doentes foram avaliadas numa avaliação inicial e um, três e cinco 

anos após. Foram definidos quatro grupos de convivência com animais de estimação 

durante o período de cinco anos, dependendo se os doentes tinham vivido ou não com 

animais de estimação em cada avaliação: ónunca teveô, ódeixou de terô, ópassou a terô e 

óteve sempreô. Os mesmos grupos foram definidos para aqueles que tinham cães e/ou 

gatos no mesmo período. Os ORs ajustados e IC95% foram calculados usando 

regressão logística multinomial para quantificar a associação entre as características 

sociodemográficas, clínicas e relacionadas com os tratamentos, os PROs e aspectos da 

interacção com animais de estimação antes do diagnóstico, e os grupos definidos (grupo 

de referência: ónunca teveô). Na avaliação inicial, cerca de metade das mulheres (51,7%) 

viviam com animais de estimação, e os cães e os gatos foram as espécies com as quais 

mais conviveram após o diagnóstico. No período de cinco anos, houve um aumento de 

6,7% na convivência com animais de estimação. As mulheres que apresentaram 

sintomas depressivos (OR=5,58; IC95%: 1,94-16,09) e má qualidade de sono 

(OR=2,65; IC95%: 1,30-5,41) eram as mais prováveis de deixarem de ter animais de 

estimação. Mulheres mais velhas (OR=0,47; IC95%: 0,25-0,88) e aquelas que não 

tinham uma relação conjugal (OR=0,45; IC95%: 0,24-0,85) eram as menos prováveis 

de passarem a ter animais de estimação. Era mais provável que aquelas que estavam 

reformadas (OR=3,37; IC95%: 1,32-8,59), a viver fora da Área Metropolitana do Porto 

(OR=2,11; IC95%: 1,11-4,00), que tinham diabetes (OR=2,61; IC95%: 1,01-6,73) ou 

tinham tido animais durante a fase adulta (OR=5,97; IC95%CI: 2,19-16,29) passassem 

a ter animais de estimação. As mulheres com um nível de escolaridade superior 

(OR=0,55; IC95%: 0,32-0,97) e aquelas que não tinham uma relação conjugal 

(OR=0,36; IC95%: 0,23-0,58) eram as menos prováveis de terem tido sempre animais 

de estimação. Viver em agregados familiares maiores (OR=2,22; IC95%: 1,37-3,62) e 

com outros adultos (OR=2,93; IC95%: 1,53-5,61), e ter tido animais ao longo de toda a 

vida (infância/adolescência - OR=2,19; IC95%: 1,33-3,60; fase adulta - OR=3,87; 

IC95%: 2,09-7,17) estava associado positivamente a ter tido sempre animais de 

estimação. Além disso, era menos provável que mulheres obesas (OR=0,27; IC95%: 

0,08-0,92) deixassem de ter cães e/ou gatos. Era mais provável que mulheres 

submetidas a quimioterapia neoadjuvante (OR=3,33; IC95%: 1,07-10,35) e a períodos 

mais longos de quimioterapia (OR=3,53; IC95%: 1,37-9,06) deixassem de ter cães e/ou 

gatos. 

No ARTIGO VI, uma amostra de convivência de donos de animais de estimação foi usada 

para realizar a adaptação cultural da LAPS para a população Portuguesa, além de 

avaliar a diferença entre ter um cão ou um gato na medição do vínculo. O estudo incluiu 

379 adultos portugueses que foram a um consultório veterinário, a hospitais veterinários, 
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ou a canis municipais na Área Metropolitana do Porto, e que tinham pelo menos um 

animal de estimação no momento da admissão no estudo. A estrutura da LAPS foi 

avaliada e foram retidos dois componentes, que representam a interiorização e a 

exteriorização do vínculo. O questionário mostrou uma boa consistência interna (Ŭ=0.72) 

e uma forte unidimensionalidade (ɤh=0.72) e provou ser um instrumento válido e fiável 

para medir o vínculo de adultos portugueses aos seus animais de estimação, adequado 

para uso com donos de cães e donos de gatos. 

No ARTIGO VII, 186 doentes foram incluídas tendo em conta se tinham um cão ou um 

gato como animal de estimação preferido na avaliação do quinto ano. Os ORs ajustados 

e IC95% foram calculados para quantificar a associação entre o vínculo e outras 

características das interacções com animais e os PROs. As doentes que identificaram 

um cão como animal de estimação preferido (OR=0,36; IC95%: 0,15-0,89) e aquelas 

que qualificaram a sua relação com o seu animal de estimação preferido como boa 

(OR=0,25; IC95%: 0,09-0,71) eram as menos prováveis de apresentar depressão cinco 

anos após o diagnóstico de cancro. Era mais provável que as doentes que consideraram 

a possibilidade de dar/abandonar o seu animal preferido (OR=6,78; IC95%: 1,53-29,92) 

apresentassem depressão aos cinco anos. As mulheres que viviam com animais de 

estimação mais velhos (OR=2,62; IC95%: 1,26-5,44) e aquelas que tinham relações 

mais longas com os seus animais de estimação (OR=2,26; IC95%: 1,11-4,60) tinham 

uma maior probabilidade de apresentar má qualidade de sono. Além disso, as mulheres 

que tinham levado os seus animais de estimação a pelo menos uma consulta veterinária 

no ano anterior (OR=0,31; IC95%: 0,10-0,94) tinham uma menor probabilidade de 

apresentar má qualidade sono. 

 

Em conclusão, esta tese mostra que as características sociodemográficas, clínicas e 

relacionadas com os tratamentos, os PROs e a convivência com animais de estimação 

no passado de doentes com cancro se associam de forma diferente com padrões de 

convivência com animais de estimação no decurso da sobrevivência ao cancro, além de 

mostrar a relação bidireccional entre as interacções com animais e os PROs nesses 

doentes tanto no diagnóstico como após cinco anos. Desta forma, destaca a importância 

de considerar as interacções estabelecidas com os animais de estimação e as suas 

características no diagnóstico, e durante e após os tratamentos. Este trabalho também 

identifica a necessidade de aumentar o conhecimento sobre as interacções com animais 

no decurso da sobrevivência, tanto nos profissionais de saúde como nos doentes, 

particularmente nos primeiros, visto serem considerados a fonte mais comum e confiável 
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para melhor responder às necessidades de informação dos doentes com cancro, 

podendo contribuir para a educação do doente nesta área. Considerando o conceito 

One Health, os profissionais de saúde humana e veterinária juntos podem contribuir 

para reduzir os potenciais riscos das interacções com animais e aumentar os seus 

potenciais benefícios, fortalecendo o vínculo e, consequentemente, promovendo uma 

interacção segura, saudável e benéfica entre os doentes e os seus animais de 

estimação.
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CANCER EPIDEMIOLOGY 

Cancer is a leading cause of morbidity and mortality worldwide.1 Globally, in 2018, it is 

estimated that 18.1 million new cancer cases were diagnosed, 9.6 million cancer deaths 

occurred and 43.8 million people were living with cancer five years after diagnosis.2 In 

the last decades, the burden of disease associated with cancer has been increasing and 

it is predicted that this trend will continue in the future. Between 1990 and 2017, the 

number of new cases doubled and the number of deaths increased about two thirds.3 

Moreover, 29.5 million new cases and 16.4 million deaths are predicted by 2040.4 

 

INCIDENCE, MORTALITY AND SURVIVAL  

Worldwide  

In 2018, the overall estimated age-standardized incidence rate (ASIR) was 197.9 per 

100 000 in both sexes combined. It was almost 20% higher among men than women, 

with rates of 218.6 and 182.6 per 100 000, respectively. Geographical differences in 

incidence rates between continents were particularly higher among men than women; 

female incidence rates ranged over two fold (ASIR 139.2 per 100 000 in Africa and 335.2 

per 100 000 in Oceania), whereas male incidence rates varied over four fold (ASIR 121.9 

per 100 000 in Africa and 509.9 per 100 000 in Oceania). For both sexes combined, the 

highest rates were in Oceania, North America and Europe (ASIR 418.8, 350.2 and 281.5 

per 100 000, respectively). Also, in Europe, the highest rates were observed in countries 

of Western and Northern regions (ASIR 323.4 and 316.2 per 100 000, respectively) 

(Figure 1).2 

Despite these incidence rates, almost half of the estimated number of new cases was 

distributed in Asia (48.4%), which is the most populated continent worldwide. Moreover, 

nearly one in four new cases occurred in Europe, while only 1.4% occurred in Oceania. 

Furthermore, over three in four new cases occurred in high and upper middle income 

countries.2 

Globally, in 2018, lung (11.6%), breast (11.6%), colorectum (10.2%), prostate (7.1%) 

and stomach (5.7%) cancers were the most incident ones in both sexes combined. In 

women, the most common cancers worldwide were breast, colorectum and lung (ASIR 

46.3, 16.3 and 14.6 per 100 000, respectively), whereas in men the most common were 

lung, prostate and colorectum (ASIR 31.5, 29.3 and 23.6 per 100 000, respectively) 

(Figure 2).1, 2 
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Figure 1. World distribution of cancer incidence in 2018. 
Age-standardized incidence rate (per 100 000), world standard population, all cancers, both sexes, all ages. 
ASR, Age-standardized rate. 
Source: GLOBOCAN 2018.2 

 

Women  Men 

ASR, per 100 000 ASR, per 100 000 
 

Incidence         Mortality 
 

Figure 2. Incidence and mortality of the ten most commonly diagnosed cancers in 2018, by 
sex. 
Age-standardized incidence and mortality rates (per 100 000), world standard population, all ages. 
ASR, Age-standardized rate. 
Data source: GLOBOCAN 2018.2 

 

However, geographical differences were observed regarding the most commonly 

diagnosed cancer and particularly among men (Figure 3). In women, breast cancer was 

the most frequent cancer in 156 countries, essentially from Oceania, North America and 

Europe (ASIR 86.7, 84.8 and 74.4 per 100 000, respectively); while cervix uteri cancer 

was the most frequently diagnosed in Eastern Africa (ASIR 40.1 per 100 000) and in 

Southern Africa along with breast cancer (cervix uteri cancer: ASIR 43.1 per 100 000, 

breast cancer: ASIR 46.2 per 100 000). In men, prostate cancer was the most frequently 

diagnosed cancer in 114 countries, mainly from Northern and Western Europe (ASIR 

85.7 and 75.8 per 100 000, respectively), but also Central and South America and much 
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of Sub-Saharan Africa; whereas lung cancer was the most commonly diagnosed cancer 

in 38 countries, largely from Central and Eastern Europe (ASIR 49.3 per 100 000) and 

Eastern Asia (ASIR 47.2 per 100 000) (Figure 3).1, 2 

 

Women  

 
Men 

 
Figure 3. Most commonly diagnosed cancer per country in 2018, by sex. 
Age-standardized incidence rate (per 100 000), world standard population, all ages. 
Source: GLOBOCAN 2018.2 

 

Regarding mortality, the overall estimated age-standardized mortality rate (ASMR) in 

2018 was 101.1 per 100 000 in both sexes combined, and it was nearly 50% higher 

among men than in women, with rates of 122.7 and 83.1 per 100 000, respectively. With 

less variability, similarly to what happened with incidence, geographical differences in 

mortality rates amid continents were particularly higher among men than women. While 

in women the rates ranged over 15% (ASMR 77.8 per 100 000 in Latin America and the 

Caribbean to 90.5 per 100 000 in Africa), in men varied around 60% (ASMR 90.2 per 
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100 000 in Africa and 144.0 per 100 000 in Europe). Also, for both sexes, the highest 

rates were in Europe and Asia (ASMR 111.3 and 101.3 per 100 000, respectively). In 

Europe, specifically, the highest rates were observed in countries of Central and Eastern 

region (ASMR 123.1 per 100 000) (Figure 4). Moreover, almost three in four deaths 

occurred in high and upper middle income countries.1, 2 

 

 
Figure 4. World distribution of cancer mortality in 2018. 
Age-standardized mortality rate (per 100 000), world standard population, all cancers, both sexes, all ages. 
ASR, Age-standardized rate. 
Source: GLOBOCAN 2018.2 

 

Lung (18.4%), colorectum (9.2%), stomach (8.2%), liver (8.2%) and breast (6.6%) 

cancers were the ones responsible for more deaths worldwide, in both sexes combined, 

in 2018. Globally, in women, breast, lung and colorectum cancers (ASMR 13.0, 11.2 and 

7.2 per 100 000, respectively) were the main causes of cancer mortality; whereas lung, 

liver and stomach cancers (ASMR 27.1, 12.7 and 11.7 per 100 000, respectively) were 

the main causes among men.1, 2 

Moreover, in women, breast cancer was the leading cause of cancer death in over 100 

countries, mainly in Latin America and the Caribbean (ASMR 13.0 per 100 000), 

Northern Africa (ASMR 18.4 per 100 000), some regions of Europe, as in Western and 

in Central and Eastern regions (ASMR 15.5 per 100 000, for both) and in Southern 

(ASMR 13.3 per 100 000), and some regions of Asia, as in South-Eastern (ASMR 14.1 

per 100 000) and in Western and South-Central (ASMR 13.6 per 100 000, for both); 

cervix uteri cancer was the leading cause of cancer death in 44 countries, especially 

from Africa (ASMR 20.0 per 100 000), ranging from ASMR 20.0 per 100 000 in Southern 

region to 30.0 per 100 000 in Eastern region of this continent. In men, lung cancer was 

the leading cause of cancer death in almost 92 countries, mainly from Europe, Asia, 
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North America and Oceania (ASMR 36.8, 28.7, 25.8 and 20.4, respectively). This cancer 

was the second and third cause of cancer death in Latin America and the Caribbean 

(following to prostate cancer) and Africa (following to prostate and liver cancers), 

respectively (Figure 5).1, 2 

 

Women  

 
Men 

 
Figure 5. Leading cause of cancer death per country in 2018, by sex. 
Age-standardized mortality rate (per 100 000), world standard population, all ages. 
Source: GLOBOCAN 2018.2 

 

Cancer incidence and mortality are rapidly growing globally. Between 1990 and 2017, 

the number of new cases doubled globally, while the estimates of ASIR have been 

increasing mainly in countries within middle categories of sociodemographic index (SDI). 

In the same period, while the number of deaths increased over two thirds and this rise 

was particularly evident in countries in the lowest three SDI quintiles, the estimates of 
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ASMR have been stabilizing or decreasing worldwide, and particularly in high and high-

middle SDI countries (Figure 6).3, 5 
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Figure 6. Trends in cancer incidence and mortality between 1990 and 2017, global and according to 
sociodemographic index. 
Absolute number (millions) and Age-standardized rate (per 100 000), world standard population, all cancers, both sexes, all ages. 
ASR, Age-standardized rate; SDI, sociodemographic index. 
Data source: Institute for Health Metrics and Evaluation (Global Burden of Disease Study 2017).5 

 

The reasons that explain these trends are complex, but reflect both population growth 

and aging due to increasing life-expectancy, as well as changes in the frequency and 

distribution of the main risk factors for cancer and mainly those associated with 

socioeconomic development.1, 6 The societal and economic evolution contributed to both 

the reduction in infection-associated cancers, such as cervix uteri, stomach and liver, 

and the increase in number of new cases related to tobacco consumption, diet, obesity, 

sedentary behaviors and reproductive factors, such as lung, breast and colorectum 
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cancers, which are typically more prevalent in more developed countries, showing a clear 

ñepidemiologic transitionò.1, 6, 7 However, the noticeable geographic diversity continues to 

exist, with different cancer profiles within and between regions and a persistence of local 

risk factors in populations at different phases of demographic and epidemiologic 

transition.1 

The increasing levels of population-level screening programs may also partially explain 

the increase in incidence burden of some cancer types, such as breast and prostate, 

mainly in countries where this measure used to be less frequent.6, 8 Moreover, the 

increase in the new cancer cases associated with earlier diagnosis and advances in 

treatment, observed in the last decades and especially in more developed countries, 

have led to an overall improvement in survival and a greater number of cancer 

survivors.9, 10 

Despite the evolving changes in the incidence and mortality of different cancer types 

worldwide, 29.5 million new cases (women 13.5 million, men 16.0 million) and 16.4 

million deaths (women 7.0 million, men 9.4 million) are expected by 2040. Moreover, 

between 2018 and 2040, the larger increases in new cases and deaths are predicted in 

Africa (+101.2% and +106.2%, respectively), Latin America and the Caribbean (+78.6% 

and +93.4%, respectively) and Asia (+65.3% and +77.3%, respectively).4 

In the last decades, the increase in new cancer cases, mainly as a consequence of 

population growth, aging and screening, along with early diagnosis and more effective 

treatment, have contributed to an improvement in cancer survival and a growing number 

of cancer survivors, mainly in more developed countries. 

A worldwide variation of cancer incidence and mortality is also noticed for cancer 

survival. For most cancers, the highest five-year net survival estimates were observed in 

the United States of America and Canada, in Australia and New Zealand, and in Finland, 

Iceland, Norway and Sweden. Also, among the most common cancers worldwide, breast 

and prostate were among those with the highest five-year net survival; whereas lung and 

stomach were among those with the lowest five-year net survival. In many countries, the 

age-standardized five-year net survival for breast cancer diagnosed during 2010-2014 

was 80% or higher, while for prostate cancer surpassed 90%; contrariwise, the survival 

for lung cancer ranged mainly between 10% and 20%, and for stomach cancer between 

20 and 40% (Figure 7).9 

Despite the fact that there is still a wide heterogeneity among different world regions, 

survival trends are generally increasing, even for some of the more lethal cancers; in 

some countries, survival has increased by up to 5% for liver, pancreatic and lung 

cancers. The increasing trend in survival for breast cancer during 1995-2009 has 
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continued up to 2014, in most countries, whereas it remains lower in others, including 

India, Thailand and several of the Eastern European countries.9, 11 Also, over the same 

period, the age-standardized five-year net survival for prostate cancer rose in most 

countries; in some countries by 5-10%, while in others, namely in countries of Northern, 

Southern and Western Europe, by more than 10%, and even by more than 20%, 

including in countries of Northern and Eastern Europe.9 

 

Breast cancer  Prostate cancer  
  

  
  

Lung  cancer  Stomach cancer  
   

  
 

Figure 7. Five-year net survival of cancers diagnosed between 2000 and 2014 for some of the most commonly 
cancers. 
Age-standardized rate (%), International Cancer Survival Standards (ICSS) population weights, both sexes, ages: 15-99 years. 
Adapted from Allemani et al. (2018).9 

 

Moreover, in Europe, in general, between 1999-2001 and 2005-2007, the five-year 

relative survival increased gradually over time for all regions, with an overall age-

standardized five-year relative survival that increased from 54.2% to 58.1%, respectively; 

also, the largest rises were for prostate cancer (73.4% and 81.7%, respectively), non-

Hodgkin lymphoma (53.8% and 60.4%, respectively) and rectal cancer (52.1% and 

57.6%, respectively). Variations across different European regions were also observed. 

Compared to other European regions, survival in Eastern Europe was generally lower 

and bellow the European mean, and mostly for cancers with good or intermediate 

prognosis, including breast and prostate cancers.12 
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Differences in cancer survival may be explained by differences in resources allocated to 

healthcare, as well as differences in healthcare-seeking behaviors, patient management 

decisions and treatment effectiveness, which in turn, may be affected by socioeconomic 

status, lifestyle and general health status characteristics. Also, advances in cancer 

management and accessibility to adequate care, cancer stage at diagnosis and cancer 

biology, as well as screening and early diagnosis, may be some of other factors that 

explain the differences in cancer survival.12 

 

Portugal  

According to GLOBOCAN (using World standard population), in 2018, it is estimated that 

there were over 58 thousand new cancer cases diagnosed in Portugal, corresponding to 

an ASIR of 259.5 per 100 000. Also, over 28 thousand cancer deaths were estimated in 

the same year, corresponding to an ASMR of 103.6 per 100 000. Both cancer incidence 

and mortality were higher among men than women (ASIR 312.1 and 218.4 per 100 000, 

ASMR 147.4 and 68.7 per 100 000, respectively), as in other developed countries.2 

These estimates indicate that there is a high burden of disease associated with cancer 

in Portugal and especially in men. 

The most commonly diagnosed cancers in both sexes combined were breast, prostate 

and colorectum (ASIR 70.7, 59.5 and 40.0 per 100 000, respectively). The first two 

cancers were the most frequently diagnosed cancers among women and men, 

respectively. Additionally, lung, colorectum and breast cancers were the leading causes 

of cancer deaths (ASMR 19.0, 13.5 and 11.3 per 100 000, respectively). Breast cancer 

was the main cause of cancer mortality in women (ASMR 11.3 per 100 000), whereas 

among men it was lung cancer (ASMR 33.5 per 100 000).2 

According to national data from the Portuguese population-based cancer registries 

(using European standard population), between 2001 and 2010, the number of new 

cancer cases increased from 33 052 (women 15 026, men 18 026) to 46 724 (women 21 

066, men 25 658), along with an increasing trend of ASIR from 272.5 per 100 000 

(women 233.8 per 100 000, men 326.2 per 100 000) to 328.4 per 100 000 (women 278.8 

per 100 000, men 395.4 per 100 000).13, 14 In a similar period (2002-2010), the number 

of cancer deaths increased from 22 234 (women 9052, men 13 182) to 24 917 (women 

9999, men 14 918), while the ASMR seems to have stabilized or even decreased, 

ranging from 161.3 (women 116.0 per 100 000, men 221.1 per 100 000) per 100 000 

and 158.8 per 100 000 (women 110.6 per 100 000, men 221.6 per 100 000).15 
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In the North region, between 2001 and 2010, the trends were similar concerning 

incidence, however yet with higher rates, showing an increase of ASIR from 290.6 per 

100 000 (women 245.3 per 100 000, men 366.6 per 100 000) to 360.5 per 100 000 

(women 300.8 per 100 000, men 440.1 per 100 000).16, 17 Concerning mortality, the 

pattern was also similar to overall national data, with ASMR ranging from 156.6 per 100 

000 (women 109.2 per 100 000, men 220.1 per 100 000) to 154.0 per 100 000 (women 

103.3 per 100 000, men 219.5 per 100 000).15 

In the country, for patients diagnosed during 2000-2004, the age-standardized five-year 

net survival was lower for those diagnosed with cancers of the pancreas (8.0%), 

oesophagus (10.2%) and lung (10.6%), and higher for those with prostate (87.2%) and 

breast (81.6%) cancers. Also, the age-standardized five-year net survival estimates 

varied between 10.7% for patients diagnosed with pancreatic cancer during 2010-2014 

and 90.9% for those with prostate cancer in the same period. In general, survival trends 

are increasing (Table 1).9 

In the North region, for patients diagnosed during 2000-2001, the standardized five-year 

net survival was lower for lung cancer (9.0%), and higher for thyroid (87.2%) and prostate 

(84.3%) cancers. Moreover, the five-year net survival estimates was lower for pancreatic 

cancer (10.2%), and higher for thyroid (98.2%) and testis (95.2%) cancers, for patients 

diagnosed during 2009-2010.18, 19 

 

Table 1. Age-standardized five-year net survival for some cancers in Portugal. 
 

Cancer type  

Calendar period of diagnosis  

2000-2004 2005-2009 2010-2014 

NS (95% CI), % NS (95% CI), % NS (95% CI), % 

Prostate  87.2 (86.2-88.1) 90.0 (89.3-90.8) 90.9 (89.1-92.6) 

Breast  81.6 (80.7-82.5) 86.1 (85.3-86.9) 87.6 (85.9-89.3) 

Cervix  60.4 (58.6-62.2) 65.3 (63.6-67.0) 66.2 (62.6-69.8) 

Colon  56.5 (55.6-57.4) 61.1 (60.4-61.9) 60.9 (59.2-62.6) 

Rectum  54.4 (53.1-55.7) 59.8 (58.7-60.9) 59.6 (57.1-62.1) 

Ovary  39.9 (37.7-42.1) 41.8 (39.7-44.0) 43.6 (38.7-48.4) 

Stomach  29.8 (28.9-30.8) 32.4 (31.5-33.3) 32.2 (30.2-34.2) 

Liver  13.6 (11.8-15.5) 15.3 (13.6-17.0) 18.7 (14.5-22.9) 

Lung  10.6 (10.0-11.2) 14.1 (13.5-14.7) 15.7 (14.3-17.1) 

Oesophagus  10.2 (8.6-11.7) 12.5 (11.0-14.1) 16.1 (12.0-20.2) 

Pancreas  8.0 (6.7-9.2) 10.3 (9.1-11.4) 10.7 (8.2-13.1) 

 
CI, Confidence interval; NS, Net survival. 
Data source: Allemani et al. (2018).9 
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CANCER SURVIVORSHIP 

Globally, the number of cancer survivors continues to rise as a result of multiple factors 

which have contributed to increases in cancer incidence and survival together with 

decreases in cancer mortality. Consequently, the disability associated with disease and 

its treatment and health-related quality of life at short and long-term have become 

increasingly relevant and of widespread concern. People diagnosed with cancer may 

experience physical symptoms and psychosocial distress that adversely influence all 

aspects of life and its quality during the survivorship course. Therefore, measuring the 

impact of the disease and its treatment on health-related quality of life and other patient-

reported outcomes (PROs) has become essential to understand overall health 

outcomes. 

 

TERMINOLOGY 

The definitions of ñcancer survivorò and ñcancer survivorshipò have been widely 

discussed over the past decades.20-22 According to the National Coalition for Cancer 

Survivorship (NCCS), an individual diagnosed with cancer is a survivor from the time of 

its discovery and for the balance of life, and survivorship describes the broad experience 

on the cancer continuum: living with, through and beyond cancer diagnosis.23 These 

definitions were also acknowledged by others.20 The term ñcancer survivorò was used for 

the first time in 1985 by Dr. Fitzhugh Mullan in a New England Journal of Medicine article 

entitled ñSeasons of Survival: Reflections of a Physician with Cancerò. Mullan identified 

three phases of survivorship: acute, from the diagnosis until the end of primary treatment; 

extended, the period after treatment completion; and permanent, which can be roughly 

equivalent to ñcureò.24 

The intense debate about these concepts has also made them evolve. Recognizing the 

impact that a cancer diagnosis has on patientsô family, friends and caregivers, the NCCS 

definition was later extended to identify them as survivors as well.23 The National Cancer 

Institute Office of Cancer Survivorship also reinforces that there are many types of 

survivors, including those living with cancer and those free of disease, and recognizes 

that the term is meant to encompass a population of those with a history of cancer rather 

than to provide a label that may resonate with individuals or not.25 For some, the definition 

of survivorship has evolved from a focus on three phases to encompass a broad range 

of experiences and trajectories.20, 25 Also, some authors define cancer survivors as 

patients living beyond the end of treatment or three to five years from diagnosis, with no 

evidence of disease.22 Thus, although these terms are broadly used by different 

individuals, institutions and organizations, their definition is far from being consensual. 



Exploring insights on human-animal interactions during the survivorship course of people diagnosed with cancer 

 
14 

Moreover, it is important to recognize that not all those with a history of cancer identify 

themselves as survivors.26-28 In this context, some authors propose the use of other 

terms, including ñsomeone who has had cancerò, ñthriversò, ñfightersò, ñchampionsò or 

ñpatientsò.21, 27, 29 

In fact, cancer is a highly heterogeneous disease with different types, phases, therapies 

and outcomes, with major implications on cancer continuum care. Therefore, finding a 

universally acceptable term that incorporates this inherent variability and complexity is 

difficult.20, 22 However, it is important to highlight that any definition imposes restrictions 

regarding the heterogeneity of cancer and its survivorship, whereas substituting the term 

ñsurvivorò with for another may elide the ñintrinsic ambiguity in the experience of cancer 

and the limitations of prevailing acute versus chronic disease modelsò.21 Nonetheless, a 

stricter and clearer definition that takes into account that not all survivors are alike in their 

lifetime clinical course may benefit all involved in the cancer process for the purpose of 

communication, clinical management, or modalities of survivorship care delivery.20, 30 

Herein, ñcancer survivorò refers to any person who has ever had a cancer diagnosis and 

ñcancer survivorshipò to the cancer care continuum from diagnosis and beyond. Also, the 

terms ñcancer survivorò and ñcancer patientò may be used interchangeably. 

 

CANCER PREVALENCE  

Another commonly used frequency measure is cancer prevalence, which can be defined 

as the number of individuals alive, at a particular time, who has had a cancer diagnosis 

previously. Both incidence and survival information are used to compute prevalence, 

which can be used to estimate the number of cancer survivors. Globally, in 2018, it is 

estimated that there were 43.8 million cancer survivors who had had a cancer diagnosis 

within the last five years. The five-year prevalence was higher among women (22.8 

million) than men (21.0 million). Breast (15.7%), colorectum (10.9%) and prostate (8.5%) 

cancers were the most prevalent ones five years after diagnosis, in both sexes combined 

(Figure 8). Moreover, among women, the most prevalent cancers were breast, 

colorectum and thyroid (30.1%, 9.6% and 6.9%, respectively), whereas among men, they 

were prostate, colorectum and lung (17.7%, 12.3% and 6.2%, respectively). In the same 

year, in Europe, over 12.1 million individuals were living with cancer within five years of 

diagnosis, while in Portugal there were over 155 thousand, distributed mainly in men (79 

608) than in women (76 037).2 Furthermore, the number of cancer survivors have 

increased worldwide over the last decades.5 
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Figure 8. Five-year cancer prevalence in 2018. 
World, both sexes, all ages. 
Source: GLOBOCAN 2018.2 

 

BURDEN OF CANCER AND ITS TREATMENT  

Besides the cancer frequency measures presented previously, there are other indicators 

that assess the impact of cancer diagnosis and its treatment during the survivorship 

course. These include measures at patient-level, such as health-related quality of life 

and other PROs, but also at population-level. Health-adjusted life years (HALYs) are 

summary measures of population health that allow to combine morbidity and mortality 

simultaneously, making them useful for comparisons across diseases, interventions and 

populations. Quality-adjusted life years (QALYs) and disability-adjusted life years 

(DALYs) are types of HALYs.31 Herein, the focus is only on DALYs. 

 

Disability -adjusted life year  

The DALY is a measure that captures the total burden of disease and relies on the 

acceptance that the most appropriate measure of the chronic illness effects is time, both 

from the years of life lost (YLLs) due to premature death and from the years lived with 

disability (YLDs). Therefore, one DALY is equal to one year of healthy life lost.32 Globally, 

in 2017, there were 233.5 million DALYs due to cancer, corresponding to an age-

standardized rate of 2900.90 per 100 000, for both sexes combined; with a higher rate 

among males (3417.69 per 100 000) than females (2454.59 per 100 000). The most 

common causes of DALYs due to cancer worldwide were lung, liver and stomach 

cancers. These types were also the leading causes of DALYs due to cancer among men, 

whereas among women were breast, lung and colorectum cancers. In 2017, cancer 

overall was the second most common cause of absolute number of DALYs worldwide, 
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despite geographical differences among SDI quintiles; in high SDI countries, it was the 

leading cause, while in low SDI countries, it was the eleventh.3, 5 

Moreover, in the same year, in Europe, there were 42.6 million DALYs due to cancer, 

corresponding to an age-standardized rate of 3139.79 per 100 000, for both sexes 

combined; whereas in Portugal there were more than 565 thousand (age-standardized 

DALY rate of 2870.32 per 100 000). In this country, cancer was the leading cause of 

absolute number of DALYs in 2017, for both sexes combined and among men, while 

among women, it was the second, after cardiovascular diseases.3, 5 

Globally, between 1990 and 2017, cancer increased among the top causes of absolute 

number of DALYs from the sixth to the second place, behind cardiovascular diseases, 

and surpassing the respiratory infections and tuberculosis, maternal and neonatal 

disorders, enteric infections, and other infections. In that period, the absolute number of 

DALYs increased almost 50% and this rise was higher in countries in the lowest three 

SDI quintiles, whereas the age-standardized DALY rate decreased, and particularly in 

high and high-middle SDI countries. Globally, during that period, YLLs were the most 

important component of DALYs for all cancers together (98% in 1990, 97% in 2017). 

Nevertheless, there were differences in weight of YLLs as a proportion of DALYs among 

SDI quintiles in that period, since higher rates of YLDs being observed in countries with 

the highest SDI quintiles (Figure 9).3, 5 This may suggest that the management of 

disability associated to the disease and its treatment and of quality of life and other PROs 

in short and long-term are becoming increasingly relevant and particularly in these 

countries. 

 

Patient -reported outcomes  

Cancer and its treatment may be associated with physical symptoms and psychosocial 

distress, which may adversely influence all aspects of life and its quality at any time 

during the survivorship course. During cancer diagnosis and before treatment starts, 

patients may experience psychosocial distress such as anxiety, fear and disbelief, 

hopelessness, uncertainty, loss of control and existential concerns regarding mortality.33-

35 The initial stages of treatment and the months following its completion may be 

physically and emotionally demanding, resulting in decreased quality of life. During 

treatment, the symptoms encountered depend on the treatment plan (Table 2). 

Nonetheless, pain, fatigue, nausea, anxiety, depression, and sleep and cognitive 

disturbances are side effects commonly referred by cancer patients during this phase.33, 

35 After treatment completion, most patients experience a mixture of elation, fear and 

uncertainty, being the fear of recurrence a dominant emotion.35-38 Some of the previous 
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symptoms disappear or dissipate during the following years, or may be perceived as less 

important by the patients, whereas others develop gradually into long-term or late effects 

of cancer treatment.35, 37, 38 
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Figure 9. Proportion of each component of age-standardized disability-adjusted life-year rate in 1990 
and 2017 for some of the most commonly cancers, according to sociodemographic index. 
Age-standardized rate (per 100 000), world standard population, both sexes, all ages.  
Data source: Institute for Health Metrics and Evaluation (Global Burden of Disease Study 2017).5 

 

The diversity and complexity of the problems resulting from cancer and its treatment can 

affect all domains of quality of life, including physical, emotional and social, at any time 

of survivorship course. Therefore, measuring the impact of disease and its treatment on 

health-related quality of life and other PROs has become increasingly essential to 

understand overall health outcome and to optimize the quality of cancer care. 

A PRO is defined as ñany report of the status of a patientôs health condition that comes 

directly from the patient, without interpretation of the patientôs response by a clinician or 

anyone else [and] can be measured by self-report or by interview provided that the 

interviewer records only the patientôs responseò.39 PROs, along with clinical measures, 

can provide a fuller picture of patientsô health, as well as the treatment effects on patientsô 

symptoms, functioning, and quality of life.40 These types of outcomes are an important 
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component of the shift from disease-centered care to patient-centered care. Its value is 

increasingly recognized in oncology, not only in clinical trials, but also in routine clinical 

practice, as an indicator of the patientsô subjective experience, including their symptoms 

related to disease and treatment, quality of care, or health-related quality of life. Not all 

patientsô symptoms during the survivorship course are recognized by clinicians or others 

healthcare providers.41-43 Therefore, the integration of PROs into clinical practice can 

improve patient-provider communication, clinician awareness of symptoms, symptom 

management, patient satisfaction, quality of life, and overall survival.44-48 

 

Table 2. Common side effects according to cancer treatment type. 
 

Treatment type  Common s ide effects  a 

Surgery  
Appetite loss; body image and self-image problems; fatigue; lymphedema; organ dysfunction; 
pain. 

Chemotherapy  

Alopecia (hair loss); anemia; appetite loss; constipation; diarrhea; easy bruising and bleeding 
(due to thrombocytopenia); emotional issues, such as stress and anxiety; fatigue; infections 
(due to leukopenia); memory and concentration problems; mood changes; mouth and throat 
problems, such as sores and difficulty swallowing; nausea and vomiting; pain; peripheral 
neuropathy and other nerve problems; sexual and fertility issues, such as decreased sexual 
desire and fertility; skin and nail changes, such as dry skin and color change; sleep problems; 
urinary and bladder changes and kidney problems. 

Radiotherapy  

Any part: Alopecia (hair loss) at treatment site; fatigue; skin changes, such as skin irritation at 
treatment site. 

Brain: Blurry vision; headache; hearing loss; nausea and vomiting; trouble with memory and 
speech; seizures. 

Head and neck: Changes in taste; jaw stiffness; mouth and throat problems, such as sores 
and difficulty swallowing; nausea; swelling (lymphedema) in the gums, throat or neck; taste 
changes; tooth decay. 

Breast: Breast swelling (lymphedema); breast tenderness. 

Chest: Chest pain; cough; shortness of breath. 

Stomach and abdomen: Abdominal cramping; constipation; diarrhea; nausea and vomiting. 

Pelvis: Diarrhea; rectal bleeding; sexual and fertility problems; urinary and bladder changes. 

Hormone  therapy  

In women: Bone loss; changes in periods for those who have not yet reached menopause; 
decreased sexual desire; fatigue; hot flashes; join and muscle pain; mood changes; nausea; 
vaginal discharge, dryness, or irritation. 

In men: Bone loss; breast swelling and tenderness; decreased sexual desire; diarrhea; erectile 
dysfunction; fatigue; hot flashes; nausea; weight gain (especially around the belly) with 
decreased muscle mass. 

Targeted therapy  
Autoimmune reactions; bleeding or blood clotting problems; changes in hair growth, and in 
hair or skin color; diarrhea; fatigue; heart damage; high blood pressure; liver problems; mouth 
sores; nail changes; skin problems (rash or dry skin); slow wound healing; swelling. 

Immunotherapy  

Cough; diarrhea; flu-like symptoms, such as fatigue, fever, nausea and vomiting, and muscle 
or joint aches; heart palpitations; hormone changes, including hypothyroidism; organ 
inflammation; sinus congestion; skin reactions, such as pain, swelling, soreness, redness, 
itchiness, rash; swelling and weight gain from retaining fluid. 

 
a Listed in alphabetical order. 
Compiled from American Cancer Society, National Health Service (United Kingdom) and National Cancer Institute.49-51 

 

A PRO is assessed by standardized and validated instruments through different modes 

of patient-reported data collection (e.g., paper, web, tablet, telephone), and it can be 

measured in absolute terms, such as severity of a sign, symptom or disease state, or as 

a change from a previous assessment.39 In general, PRO instruments used in oncology 
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often measure physical functioning, disease-related symptoms, treatment-related 

adverse events or global health-related quality of life. As such, some PRO instruments 

focus on very specific constructs, including anxiety, depression or pain, while others 

evaluate overall health-related quality of life, and might include subdomains assessing 

more specific aspects thereof, namely physical, emotional, social, and functional well-

being.52 Also, those instruments can be generic (non-cancer-specific), cancer-specific or 

cancer-site specific (Table 3). 

 

Table 3. Examples of patient-reported outcomes instruments used in oncology. 
 

Type of instrument  Patient -reported outcome instrument  

Health-related quality of life 

Generic  EQ-5D (from EuroQol) 

 SF-36 (36-Item Short Form Health Survey) 

Cancer -specific  EORTC QLQ-C30 (Quality of Life of Cancer Patients) 

 EORTC QLQ-C15-PAL (Quality of Life in Palliative Cancer Care Patients) 

 FACT-G (Functional Assessment of Cancer Therapy ï General) 

 FLIC (Functional Living Index ï Cancer) 

Cancer -site -specific  EORTC QLQ modules by cancer site ï examples: 

 
QLQ-BR23 (Breast), QLQ-CR29 (Colorectum cancer), QLQ-LC13 (Lung), QLQ-PR25 
(Prostate) 

 FACT (Functional Assessment of Cancer Therapy) modules by cancer site ï examples: 

 FACT-B (Breast), FACT-C (Colorectum cancer), FACT-L (Lung), FACT-P (Prostate) 

Symptoms and symptom burden 

Generic  HADS (Hospital Anxiety and Depression Scale) 

 POMS (Profile of Mood States Questionnaire) 

 PSQI (Pittsburgh Sleep Quality Index) 

Cancer -specific  CFS (Cancer Fatigue Scale) 

 EORTC QLQ-FA12 (Quality of Life Questionnaire Cancer Related Fatigue) 

Cancer -site -specific  LCSS (Lung Cancer Symptom Scale) 

 
EORTC, European Organization for Research and Treatment of Cancer. 

Compiled from Zagadailov et al. (2013) and Howell et al. (2013, 2015).53-55 

 

Health-related quality of life is one of the most commonly used PRO in clinical practice. 

In the last decades, its measurement has gained increasing relevance in the context of 

a patient-centered care approach. Health-related quality of life is a multidimensional 

concept representing the patientôs subjective perception of the disease and treatment 

effect on physical, psychological and social aspects of daily life. While the measurement 

of individual symptoms provides insights on specific impacts of disease and treatment, 

the assessment of this PRO can reflect the overall patient experience and its 

multidimensional contributors, namely relevant non-symptom-specific areas. Therefore, 

its assessment allows to understand how an intervention affects some aspects of a 

patientôs life, such as physical, mental, social and spiritual ones.56 
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The variability and complexity of problems related to cancer and its treatment highlight 

the need to evaluate health-related quality of life and other PROs and to adopt an 

interdisciplinary approach to the management and care of cancer survivors. 
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HUMAN-ANIMAL INTERACTION S 

Pets are part of most households worldwide. Their importance and role within families 

can make them important sources of emotional and social support, which are well-

recognized determinants for cancer patients coping with disease, treatment and beyond. 

Human-animal interaction (HAI) underlies the concept of human-animal bond (HAB) and 

it has been associated with physical, physiological and psychosocial health benefits. 

Also, interacting with pets may potentially pose some risks, which may be particularly 

relevant in cancer patients, and specifically the immunocompromised ones. However, 

weighing the pros and cons of HAI among cancer patients may favour this particular 

relation during the survivorship course. 

 

TERMINOLOGY 

HAI is a ñbroad term referring to any manner of relationship or interaction between a 

person and a non-human animalò.57 The concept encompasses any situation where there 

is interchange, at an individual or cultural level, between people and animals, including 

pets or companion animals, assistance or service animals, emotional support animals, 

and animal-assisted interventions. HAIs are diverse and idiosyncratic, and may be 

fleeting or profound.57, 58 A pet or companion animal is one that is kept at home primarily 

for companionship. An assistance or service animal is one ñthat is individually trained to 

do work or perform tasks for the benefit of an individual with a disabilityò;59 whereas an 

emotional support animal is one ñthat provides companionship and emotional support for 

people diagnosed with a psychological disorderò, ñdoes not have to be trained to perform 

any particular taskò and its use is ñsupported by a qualified physician, psychiatrist or other 

mental health professional based upon a disability-related needò.60 An animal-assisted 

intervention is a ñgoal oriented and structured intervention that intentionally includes or 

incorporates animals in health, education and human service (e.g., social work) for the 

purpose of therapeutic gains in humansò.59 

One component of HAI is the HAB,57 which can be defined as a ñmutually beneficial and 

dynamic relationship between people and animals that is influenced by behaviors 

considered essential to the health and well-being of both. The bond includes, but is not 

limited to, the emotional, psychological, and physical interactions of people, animals, and 

the environmentò.58 

Herein, the focus is mainly on the pet ownership rather than on any other type of HAI. 

Nevertheless, most of the potential benefits and risks associated with HAI/HAB can be 

triggered by other types of interactions. 
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PREVALENCE OF PET OWNERSHIP 

Pets are part of families in most households worldwide. Globally, in 2016, it is estimated 

that more than half of people have a pet in their home. However, there are geographical 

differences in this regard; Asian countries were among those with lower proportions of 

people having pets in their home, whereas some countries in American and European 

continents, namely United States of America, Italy and France, were among those with 

higher proportions. Also, dogs and cats were among pets most widely present in 

households worldwide.61 In 2018, in the European Union, an estimated 80 million 

households had at least one pet, and nearly one quarter had a dog or a cat.62 

In Portugal, it is estimated that, in 2018, over two million households had at least one 

pet, and almost one fifth or two fifths of those had a cat or a dog, respectively. Moreover, 

during the last decade, the total number of pets has been increasing and the proportion 

of households that have pets seems to be stabilizing in more recent years. Between 2011 

and 2018, this proportion changed from 45% to 54% (Figure 10).63 These trends may be 

due to changes in family structures and the recognition of the physical and psychological 

benefits related with HAI. 

 

By year, 2011 -2018 By pet type , 2018 

  

Year  

 

Figure 10. Households with pets in Portugal, according to year and pet type. 
Data source: Growth from Knowledge (GfK.Track.2PETs).63 

 

RELEVANCE OF HUMAN -ANIMAL INTERACTI ONS 

The HAB concept is not restricted to western countries, but it is reflected in cultures 

worldwide, despite variations in the nature of HAIs. In fact, animals have had a crucial 

role in human life for many thousands of years. In the case of pets, this relationship is 

likely to go back to the time of the domestication of the dog some 15 000 or 35 000 years 

ago.64 Throughout history, there are several examples of the significant role of dogs and 

cats in society, religion, art and science, reflecting a broad and complex portrait of the 
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importance of HAB. In our recent history, for example: Jofi, Sigmund Freudôs dog, which 

frequently stayed in the office during therapeutic sessions and, according to Freud, had 

a calming effect and helped him assess patients; Laika, a dog which was the first living 

being in orbit; or Oscar, the cat which predicts death and provides comfort at a nursing 

home. 

Nowadays, in most cultures and countries of the world, pets live in close association with 

human families, being often described as family members or friends, which reflects their 

importance and role in peopleôs lives.65, 66 The functional connection is being largely 

surpassed by the emotional connection, which may illustrate the depth and importance 

of HAB. Rather than protection or security, pets provide unconditional love, affection and 

companionship.63 But these animals also play other roles in society. For example, guide-

dogs provide assistance to visually-impaired persons, affording confidence, 

independence and autonomy, and enhancing self-esteem, psychosocial well-being and 

quality of life. Moreover, dogs can be trained to alert a person with epilepsy before the 

occurrence of seizures.67 Dogs are usually used by police forces and civilian services in 

rescues or in the detection of cadavers, explosives or drugs. Ongoing research has also 

demonstrate a potential ability of trained dogs to detect certain cancers, including lung, 

breast, ovarian and prostate, providing a possible valuable (and less invasive) addition 

to human cancer diagnosis.68 

The importance and role of HAIs in society are invaluable. Pets create a sense of 

community and improve social capital by providing opportunities to build relationships, 

promote tolerance and trust and become more civically engaged.69 Moreover, pets may 

play a role as sentinels of exposure to environmental contaminants, since they share the 

same environment of people, being exposed to the same contaminant types, and 

possess a higher sensitivity and shorter periods for the symptoms establishment and the 

disease onset. Pets may also play a role as forecasters of future health conditions and 

as promoters of human health, particularly concerning non-communicable diseases, 

such as obesity and cancer.70 According to this, in 2003, the National Cancer Instituteôs 

Center for Cancer Research launched the Comparative Oncology Program ñto help 

researchers better understand the biology of cancer and to improve the assessment of 

novel treatments for humans by treating pet animalsò.71 

 

BENEFITS OF HUMAN-ANIMAL INTERACTION S 

ñThatôs the thing about pets; you care for them, but they also care for you. Franklin [the 

cat] provided that extra layer of support that allowed a desperate present to turn into a 

hopeful future. When I meet with patients and families struggling through treatment now, 
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I try to highlight these simple support goals: physical company, a routine, love and 

warmth. (é) And for those struggling alone, I sometimes recommend they consider a 

trip to the animal rescue. I tell them, they may find that they get rescued too. I know I 

didò.72 These words are part of a heart-wringing article of the Journal of Clinical Oncology 

entitled ñPet Therapy: How the Cat I Never Wanted Saved My Lifeò and written by Dr. 

Fumiko Chino, in February 2020. In this article, Chino shares how her adopted cat, 

Franklin, helped her grieve and cope after losing her husband to cancer.72 These words 

are an example of the role and importance that pets may have in peopleôs lives. However, 

these common words, like many others reflecting the relationship between people and 

animals, bely the difficulties that researchers have had with measuring and capturing the 

mutual benefits of HAIs. 

This area of research appears to have made some advances since the National Institutes 

of Health convened a workshop on the health benefits of pets in 1987.73 Later, in 2008, 

a similar meeting was held under the auspices of the National Institute of Child Health 

and Human Development addressing the need for clarity in research.59 A continued need 

to generate awareness of the importance of HAIs and to truly study the specifics of the 

nature of this type of relationship had already been pointed out by some authors.74, 75 As 

a consequence, in the last decades, there has been an unprecedented development of 

research in this field, including the identification of physical, physiological, psychosocial 

and other benefits associated with HAIs.59 

 

Physical and physiological benefits  

A landmark study published in 1980 by Friedmann et al. showed that pet ownership was 

associated with improved survival one-year after a hospitalization due to an event of 

coronary heart disease.76 In the following four decades, many authors have studied the 

potential cardiovascular and general health benefits of pet ownership, mainly focusing 

on the interaction with dogs or cats. Pet ownership has been associated with better 

cardiovascular outcomes, namely lower heart rate and systolic and diastolic blood 

pressure, improved lipid profile, lower incidence of overweight and obesity, improved 

autonomic tone, and diminished sympathetic responses to stress, such as less 

cardiovascular reactivity to mild stressors, as well as faster recovery from them.77-82 Also, 

pet ownership, and dog ownership specifically, has been shown to be associated with 

increased physical activity levels and greater odds of meeting physical activity 

guidelines, which may explain the possible association between pet ownership and body 

weight.83-89 In patients with coronary artery disease, pet ownership is reportedly related 

with improved survival.90-92 In the general population, it relates to a lower adjusted 
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cardiovascular mortality, whereas in patients with established cardiovascular disease, it 

appears to be related to a lower cardiovascular risk.93, 94 Dog ownership, particularly, is 

associated with a risk reduction both for all-cause mortality and cardiovascular death, as 

compared to non-ownership. Moreover, dog ownership is associated with lower risk of 

death over the long-term, which is possibly driven by a reduction in cardiovascular 

mortality.95 Overall these findings support the position of American Heart Association, 

which stated that pet ownership, particularly dog ownership, is probably associated with 

decreased cardiovascular risk and may have some causal role in its reduction (level of 

evidence: B).96 

HAIs seems to be associated with the reduction of other stress-related parameters, in 

addition to lower heart rate and blood pressure, such as lower levels of cortisol, 

epinephrine and norepinephrine, despite the limited evidence of HAI effects on the latter 

two.97 Some authors also reported a significant increase in oxytocin, as well as 

dopamine, ɓ-endorphin, prolactin and phenylacetic acid. Additionally, the increase in 

oxytocin levels appears to depend on the quality of HAB, with a stronger bond leading to 

a higher increase.97-100 Moreover, it was observed a substantial overlap in brain activation 

patterns in regions involved in reward, emotion and affiliation in women triggered by 

images of their own children and dogs, which also elicited similar levels of excitement 

and pleasantness. These may indicate that HAB and human-human bond share aspects 

of emotional experience and patterns of brain function. Curiously, these brain areas are 

known to interact with the oxytocin system.101, 102 The neurophysiological changes that 

come from HAIs are related to psychosocial benefits, promoting social interaction, 

reducing stress and anxiety, and enhancing physical and mental health, as well as self-

confidence, memory and learning.97 

 

Psychological and social benefits  

Another important role that pets seem to play in human health is social support.103 

Friedmann et al. provided some evidence, not only on the potential cardiovascular 

benefits of pet ownership, but also on the importance of social support in human health, 

being two independent predictors of one-year survival in patients with coronary heart 

disease.76, 90 Pets may contribute to psychological and social domains by increasing 

feelings of safety, reducing anxiety and stress responses and giving a motivation for 

exercise, as well as offering social support by providing a mechanism for nurture and 

reducing loneliness and depression, among other contributors.76, 90, 104 In fact, social 

support is one of the most important predictors of adoption of behavior change and its 

maintenance. For example, animals may provide motivation and encouragement, and 
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reduce perceived barriers that impede exercise and, consequently, strengthen 

engagement in a weight loss program.96, 105 Thus, pet owners often experience less 

depression and loneliness, and greater self-esteem, happiness and well-being.106, 107 It 

seems that pets can serve as effective social resources to their owners, complementing 

other forms of social support rather than compete with them, and serve as surrogates 

when other social support sources are scarce.106 HAIs also influence social contact 

between humans and related factors that can be important for it to happen, including 

increased trust, trustworthiness and empathy, reduction of aggression, and promotion of 

a positive mood.97, 103 In patients with anxiety, HAIs may alter their tendency to focus 

negatively on themselves, increasing their motivation to engage and, consequently, 

improving their quality of life. Pets may provide benefits to people with mental health 

conditions through the intensity of HAB and their contribution to emotional support in 

times of crises along with their ability to help manage symptoms when they arise.108 

 

Other benefits  

There are also other benefits related to interaction with animals. Some studies have 

indicated that HAIs may be associated with fewer visits to the doctor and less medication 

intake, namely for heart problems and sleeping difficulties.109, 110 HAIs may be related 

with maintaining or slightly enhancing the levels of activities of daily living of older people. 

In general, having a pet seems to be related with higher levels of autonomy in daily life, 

greater ability to solve problems and more happiness with everyday life.111 

 

It is important to highlight that research exploring some of the associations mentioned 

above has produced conflicting results and failures to replicate. These may be because 

the studies are characterized by small and homogeneous samples, a wide diversity of 

research designs and methodologies, and small statistical power and effect sizes. Also, 

most studies about HAIs are based on self-reports and have cross-sectional designs. 

There is a lack of high quality and longitudinal studies and of appropriate control for 

confounding variables. HAIs may not have a general effect but rather may vary in 

different groups and conditions. More research is needed to fully understand the health 

benefits of HAIs to discern what works for whom and under which conditions.104, 112 

 

RISKS OF HUMAN-ANIMAL INTERACTION S 

HAIs may also pose potential risks, including zoonotic infections, animal-related injuries 

and allergies. The former may be acquired through bites, scratches or other direct 
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contact of the skin or mucous membranes on animals, contact with animal secretions 

and excretions, inhalation of infectious aerosols/droplets, or vectors (e.g., ticks, fleas and 

mosquitoes) or fomites.113 Pets can be a source of human infection by various 

pathogens, including bacteria, viruses, fungi and parasites (Table 4).113-115 Rabies and 

leishmaniasis are two well-known examples of pet zoonoses with a high impact on public 

health globally.116, 117 Contrarily, there are examples of agents transmitted from human 

reservoir to pets; the most contemporary examples are methicillin-resistant 

Staphylococcus aureus and influenza A virus (H1N1) infections.118, 119 Also, there is some 

evidence that the newly discovered virus responsible for pandemic disease COVID-19, 

SARS-CoV-2, can also be transmitted by that route.120 

 

Table 4. Examples of zoonotic infectious pathogens in dogs and cats. 
 

Zoonotic infectious pathogen  a Pathogen type  Route  of transmission  

Dog 

Borrelia burgdorferi Bacterium Vector-borne (ticks) 

Ehrlichia canis Bacterium Vector-borne (ticks) 

Leishmania infantum Parasite Vector-borne (sand flies) 

Leptospira spp. Bacterium Direct contact/Fomite; Oral 

Toxocara canis Parasite Oral 

Rabies Virus Direct contact 

Cat 

Ancylostoma tubaeforme Parasite Direct contact/Fomite 

Bartonella henselae Bacterium Direct contact 

Bordetella bronchiseptica Bacterium Aerosol 

Campylobacter jejuni Bacterium Oral 

Dermatophytes Fungi Direct contact/Fomite 

Toxoplasma gondii Parasite Oral 

 
a Listed in alphabetical order. 
Compiled from Centers for Disease Control and Prevention and Day et al. (2012).113, 115 

 

The occurrence of human disease attributable to pets is estimated to be low overall, 

taking into account data from patient surveys and epidemiological studies. However, the 

real numbers of people affected by zoonotic infections is unknown, due to a relative 

absence of reportable agents and complicating factors (e.g., frequent subclinical 

shedding by pets). As such, any reported proportion of such infections is likely to be 

underestimated.121-124 Any exposed person has the potential risk for pet-associated 

infections although individuals with a compromised or incompletely developed immune 

system are at increased risk, namely young children (< 5 years), older adults (Ó 65 

years), pregnant women, and patients with conditions or undergoing treatments that 

reduce immune function, such as HIV/AIDS and cancer patients.113 
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It is important to highlight that the risk of zoonotic infections can be mitigated by the use 

of prevention strategies focusing on increasing awareness of their existence, and on 

adopting measures to protect both human and animal health. These measures include 

those related with personal hygiene practices, namely washing hands after touching 

animals, as well as those related with animal health management and care, namely 

vaccination, regular vector and parasite control and adequate food for pets.66, 125, 126 

Looking at the two well-known examples of pet zoonoses mentioned above, rabies and 

leishmaniasis, both cases are life-threatening human infections for which the dog is the 

primary reservoir and the disease control in the animal has the greatest benefit for public 

health.116, 117 Nonetheless, the adoption of those measures are highly recommended in 

specific high-risk groups. Along with husbandry and hygiene-related recommendations, 

there are others related with animal characteristics, such as the type and age of pet. 

These recommendations include to limit the contact with some animal types that may 

potentially pose a higher zoonotic risk, such as reptiles, amphibians, rodents, exotic pets, 

among others, and to avoid adopting juvenile pets, namely dogs and cats aged less than 

six or twelve months, and stray animals.121, 124, 127-130 

The animal-related injuries mostly include bites, scratches and animal-related falls. While 

the two former ones are particularly relevant in children, the latter is mainly observed 

among the elderly. Concerning bites and scratches, most of them are not thought to be 

life threatening, likely to cause pain, anxiety, and wound disfigurement and infection 

instead.121 Bites are mainly from dogs, which, most often, are known to the victim, being 

the family dog or neighbor, and the injury occurs within the family home. Yet, these 

injuries are considered largely preventable. Part of staying safe with pets means 

understanding the individuality of each animal and being aware of animal behavior or 

being able to interpret it. Thus, providing education to individuals about the causes of 

these animal-related injuries has the potential to markedly decrease them, as well as 

educating children on how to safely interact with pets and supervising those 

interactions.121, 125 On the other hand, concerning pet-related falls, most of them are 

associated with walking dogs and chasing pets. Therefore, prevention strategies of this 

type of animal-related injuries should focus both on increasing awareness of pets and 

pet items as fall hazards and of situations and activities that can lead to fall injuries, and 

on providing obedience training for pets, and particularly dogs, to minimize behaviors 

associated with falls.131 

Moreover, allergens from petsô hair, saliva or urine can cause an allergic reaction in 

sensitive individuals characterized by rhinitis/conjunctivitis, potentiate asthma, and 

cause atopic dermatitis. Allergic reactions may also occur because of other peopleôs pets 



Introduction 

 
29 

or allergens carried by individuals who have been in contact with animals. Moreover, 

childhood asthma is a common pet-related concern, but the role that animals may play 

in this condition appears to be associated with the age at exposure. The contact with 

dogs and cats seems to have a protective effect on respiratory tract symptoms and 

infections during infancy.132 Early pet exposure is suggested to strengthen the immune 

system development in infants and toddlers and to lower the likelihood of them 

developing allergies and asthma. Exposure to pets during infancy may actually reduce 

subsequent risk of allergic sensitization to multiple allergens, risk of asthma and risk of 

atopic dermatitis during childhood.133-137 Yet, it is important to point out that the allergic 

reactions to pets do not automatically mean a life without them. There are measures 

related with animal management and care, and personal hygiene practices that can help 

to minimize the exposure to petsô allergens. There are also some breeds of cats and 

dogs that are less likely to exacerbate allergies. Moreover, allergists and immunologists 

may be able to advise and provide medical solutions.125, 138 

Another type of potential risks is animal behavioral problems that may lead to stress, 

anxiety and loneliness.125 This and any other potential risks of HAIs must be considered 

although many can be reduced or prevented with proper management by providing 

people education and increasing awareness about their existence, and adopting 

appropriate measures to protect both human and animal health. Thus, prevention 

measures for the potential risks of HAIs should be balanced against their known health 

benefits. 

 

HUMAN-ANIMAL INTERACTION S AND CANCER  

The importance and role of HAIs among cancer patients are acknowledged by different 

individuals, institutions and organizations, namely the American Cancer Society, the 

American Society of Clinical Oncology, the Leukemia & Lymphoma Society, the 

CancerCare, among others.139-142 In these patients, the studies on HAIs have been 

focusing mostly on animal-assisted interventions,143-149 and those regarding stable 

relationships with animals, such as pet ownership, have a cross-sectional design, have 

a small sample size, have been conducted in population niches or use a 

qualitative/mixed methodology.150-156 Although that type of interventions is still under 

development and it is only offered by a few centers worldwide for patients undergoing 

treatment or facing end-of-life care, in some countries (e.g., United States of America) it 

seems to be common in oncological settings. In cancer patients, it seems to alleviate 

distress, to normalize the hospital environment, to offer helpful distraction from pain, 

treatment toxicities or worry, and to improve overall quality of life.143, 146, 157 
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Nonetheless, these beneficial effects and others associated with HAIs, as well as 

potential risks may be extended to pet ownership among cancer patients, although there 

are few studies addressing this specific topic. Yet, in cancer patients, pet ownership 

(versus non-pet ownership) may be associated with both higher and lower quality of life, 

while dog ownership, specifically, seems to be related with higher levels of light physical 

activity.150-152 For some patients, pets may be a notable source of emotional, social and 

functional support, bringing them comfort and humor.153, 154 Moreover, the association 

between the HAB and depressive symptoms may depend partially on treatment status, 

since after treatment completion, a stronger HAB is associated with fewer depressive 

symptoms, while during treatment, the opposite is also true. It is possible that during 

treatment, patients who have a stronger HAB experience more stress due to the 

challenges related to pet care, and anxieties and concerns for their petôs future.155, 156 

Therefore, measuring this component of HAI during the survivorship course might be 

relevant in these patients. Additionally, healthcare professionals should consider 

determining whether their cancer patients have needs, anxieties and concerns related to 

their pets and whether educational efforts should be put forth to focus on such issues, 

following the One Health approach. 
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ONE HEALTH APPROACH  

Bearing in mind the importance and role that animals can assume in peopleôs lives, HAIs 

should be taken into account at cancer diagnosis, treatment and beyond, following the 

One Health approach. Both cancer patients and healthcare professionals should be 

aware of the potential benefits and risks associated with HAIs during survivorship course. 

This is particularly relevant for healthcare professionals since they are considered the 

most common and trustworthy source to better meet the information needs of cancer 

patients. Although the lack of standardized guidelines addressing HAIs during cancer 

survivorship may make this task difficult, all efforts should be done so that cancer 

patients can better benefit from them during their survivorship course. 

 

TERMINOLOGY 

The term ñOne Healthò can be defined as ñcollaborative, multisectoral, and trans-

disciplinary approach ï working at local, regional, national, and global levels ï to achieve 

optimal health and well-being outcomes recognizing the interconnections between 

people, animals, plants and their shared environmentò.113, 158 Although there are others 

definitions, this is the most widely used.159 Furthermore, the underlying principle across 

all the definitions is similar. One Heath is an integrative effort of multiple disciplines and 

sectors, working at different levels, to achieve optimal health outcomes for people, 

animals and the environment, recognizing their interconnection (the One Health triad).159, 

160 

 

ONE HEALTH AND HUMAN -ANIMAL INTERACTIONS  

The concept behind One Health is not new, but it has been reinvented and prioritized for 

the 21st century, due to many factors that changed interactions between people, animals 

and the environment.161 These factors include human population growth, resulting in 

close contact with wild and domestic animals (livestock and pets); changes in climate 

and land use, such as deforestation and intensive farming practices; and increased 

mobility from international travel and trade. Consequently, diseases can (re-)emerge and 

spread quickly around globe, including zoonotic infectious diseases.113, 158, 162 Zoonotic 

disease outbreaks, epidemics and pandemics, are becoming more frequent and 

jeopardize global health security and economic stability.163 Some examples include 

outbreaks of SARS, MERS, Influenza A (H1N1), Ebola and, more recently, COVID-19. 

Zoonotic infectious diseases along with antimicrobial resistance, food safety and 
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security, vector-borne diseases, environmental contamination, are the more common 

One Health issues.113, 158, 164 

However, in the case of HAIs, the One Health concept is much more than infectious 

diseases and it also extends to HAB and their associated health benefits that may be 

triggered in stable relationships with animals (e.g., pet ownership) and in response to a 

limited exposure period to animals (e.g., animal-assisted interventions). Also, other 

areas include comparative medicine tackling the similarities and differences of diseases 

affecting both people and animals, including cancer, obesity, and diabetes.113, 158, 161 

Having in mind the importance and role that animals can assume in peopleôs lives, the 

awareness about the importance of HAI and HAB should extend far beyond the 

veterinarians, including human healthcare professionals and starting at the academic 

level.161, 163 The potential benefits and risks associated with HAIs may be particularly 

relevant in cancer patients at different phases of survivorship course and, consequently, 

both patients and healthcare professionals should be aware of them. 

 

Cancer patients  

The diagnosis and management of cancer at short and long-term require patients to be 

aware of how the disease and treatment influence their life and its quality at all phases 

of survivorship. As such, information provision is one of the most relevant aspects of 

supportive cancer care and a critical component in patient-centered care during the 

survivorship course.165 Providing information to cancer patients increases their 

involvement in decision-making, prepares them for treatment, improves treatment 

adherence, increases their abilities to cope during the survivorship course, promotes 

recovery, and increases satisfaction with healthcare. Furthermore, patients with fulfilled 

information needs have better health-related quality of life and lower levels of anxiety 

and depression, whereas the opposite is also true for those with unmet information 

needs.166, 167 Therefore, to understand and meet the patientsô information needs is highly 

important in public health.168 

Cancer patients experience information needs that vary during the survivorship 

course.169, 170 The most commonly information need across the cancer care continuum 

is treatment-related. While at diagnosis and during treatment the most frequent 

information needs are about cancer stage, treatment options and side effects, after 

treatment completion are about treatment and rehabilitation.169, 171 But it is important to 

highlight that information needs go beyond disease and treatment-related information, 

also encompassing issues on psychosocial well-being and emotional support, and they 

may vary according to gender, age, education, cultural background, cancer type and 
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stage, or coping style.166, 172, 173 However, this type of unmet needs is high even among 

those cancer patients reporting high levels of both information received and satisfaction 

with that information during the survivorship course.167, 174, 175 In order to meet the 

information needs of cancer patients, regardless of whether or not unmet, or to 

complement the information provided, the sources commonly used are healthcare 

professionals, and in no specific order, the Internet, printed educational materials, cancer 

organizations, media, and family and friends. Nevertheless, the former information 

source, especially medical doctors and nurses, is considered the most common and 

trustworthy one.170, 176 

 

Healthcare professionals  

The information provision to patients is one of the key roles of the healthcare 

professionals. It is necessary for them to be skilled in communication techniques by 

providing tailored, clear and good quality information to their patients, and by limiting the 

use of complex medical terminology and the amount of information given.177 The 

healthcare professionalsô main sources of information are congresses/symposia, the 

Internet, journal articles and textbooks, used to meet their needs of being well-informed 

and updated. Other information sources used by them include colleagues and 

guidelines.178, 179 Concerning One Health paradigm, currently there are no standardized 

guidelines addressing HAIs during cancer survivorship, leading to the extrapolation from 

existing documents referring to strategies for prevention of opportunistic infections in 

immunocompromised patients.121, 127-129 

The potential risk of zoonotic infections is a main concern in cancer patients, although 

their infection susceptibility may vary during their survivorship course. Also, this potential 

risk depends on many aspects, namely related with animal characteristics (e.g., type and 

age), animal health management and care, and personal hygiene practices.121, 127-129 The 

successful infection prevention depends on the awareness of its potential risk, and the 

same is also true to enhance the potential health benefits of HAIs, since, with robust 

information, both patients and healthcare professionals can make better decisions 

regarding HAIs.121, 122, 157 Consequently, it is important that healthcare professionals 

consider this type of interactions in the patientsô medical history.161 But it seems that this 

subject is rarely discussed in the clinical context, as it has also been shown that patients 

or their relatives are seldom asked about pet ownership by healthcare professionals.125, 

180, 181 

Asking patients about their pets may improve both the communication between 

healthcare professionals and patients, and the available approaches to care, allowing to 
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address health determinants and strengthen the therapeutic alliance.66, 181, 182 This issue 

is reinforced in the article ñThe Name of the Dogò, published in The New England Journal 

of Medicine, in October 2018.183 The author, Dr. Taimur Safder, tells about his 

experience on his first day of residency when presenting the case of a person who had 

been admitted for chest pain after walking his dog, and what surprised him was his 

attendingôs question: ñWhat was the name of his dog?ò. He refers how this question 

changed his life as both clinician and person: ñIt led to a transformation I did not fully 

appreciate at the time: there was an actual person behind that hospital-issued gown. (é) 

[and] it helped my patients see the person behind the white coatò.183 In fact, this article 

is more than the name of the dog. But it seems to support the idea that this simple 

question, as any other about an important aspect of patientsô life, opens communication, 

builds rapport, empowers health benefits of HAIs and can lead to a strong relationship 

between healthcare professionals and patients. 

Regarding the One Health concept, it was already mentioned the importance of its 

inclusion not only in clinical practice but also right from the academic level, namely into 

medical education.163 It seems that the medical community has been much slower to fully 

engage the concept than the veterinarian community, despite support for One Health 

from bodies such as the World Health Organization, the Centers for Disease Control and 

Prevention, and the American Medical Association. Thus, it may be required the 

incorporation of this concept into medical school curricula, so that medical community 

can fully embrace the concept.159, 163 

However, even though some healthcare professionals may recognize the importance of 

educating patients about potential risks associated with HAIs, time constrains and 

competing health messages may hamper this practice.184 Therefore, these professionals 

may entrust this issue and any other related with HAIs to the veterinarians that have also 

been considered common sources for the topic among people.122, 185, 186 Interdisciplinary 

collaboration is at the heart of the One Health concept. Thus, veterinary and human 

healthcare professionals together may contribute to reduce potential risks and to 

enhance potential benefits by strengthening the HAB, and, consequently, promoting a 

safe, healthy and beneficial contact between people and animals. As such, considering 

the HAIs in cancer patients, including pet ownership and animal-assisted interventions, 

supports the broader vision of a whole-person cancer care. 
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Globally, the number of cancer survivors continues to rise as a result of multiple factors 

which have contributed to increases in cancer incidence and survival together with 

decreases in cancer mortality. Consequently, the burden of disease associated with 

cancer and its treatment has been increasing. Thus, measuring the impact of the disease 

and its treatment on health-related quality of life and other PROs has become essential 

to understand overall health outcomes and disease burden. The problems associated 

with the disease are varied and complex and, thus, all domains of quality of life are likely 

to be affected, highlighting the need for the identification of its determinants and for an 

interdisciplinary approach to the management and care of the cancer survivors. 

Considering the importance and role of pets within the family, they can be important 

sources of emotional and social support, which are well-recognized determinants for 

cancer patients coping with disease, treatment and beyond. HAIs have been associated 

with physical, physiological and psychosocial benefits. Yet, interacting with pets may 

potentially pose some risks, including zoonotic infections, animal-related injuries and 

allergies. 

Both cancer patients and healthcare professionals should be aware of the potential risks 

and benefits associated with HAIs during the survivorship course. This is particularly 

relevant for healthcare professionals since they are considered the most common and 

trustworthy source to better meet the information needs of cancer patients. However, 

there is a lack of evidence on factors associated with HAIs among cancer patients, as 

well as their specific impact on PROs during the survivorship course. Even data 

regarding the knowledge, practices and attitudes of healthcare professionals about this 

area are scarce. Analyzing the insights from both healthcare professionals and cancer 

patients into this area may provide an opportunity for bridging the gap. 

Therefore, this thesis aims to study human-animal interactions during cancer 

survivorship by exploring the insights from healthcare professionals and patients. 

 

In order to answer the main objective, three specific objectives were defined: 

Healthcare professionals  

Á To describe knowledge, practices and attitudes of healthcare professionals who 

contact with cancer patients about human-animal interactions during the survivorship 

course. 
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Patients  

Á To describe human-animal interactions in cancer patients during the survivorship 

course. 

Á To quantify the association between human-animal interactions and patient-reported 

outcomes among cancer patients
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The objectives of this thesis were accomplished through the analysis of data obtained 

from two different studies, one of them includes the healthcare professionalsô insights 

and the other that of the patients. A general description of the participants and methods 

for each study is provided below. The selection of participants eligible for each paper 

depended on the specific objectives of the investigations and is described in detail in the 

corresponding methods sections. 

 

The objective that included the insights of healthcare professionals  was based on a 

group of medical doctors and nurses assembled as part of a study aiming to describe 

knowledge, practices and attitudes of these professionals about pet ownership during 

cancer survivorship, as well as to relate healthcare professionalsô characteristics and 

attitudes toward pets with their practices. The study included medical doctors and nurses 

from the oncology services of the Portuguese Institute of Oncology of Porto (IPO-Porto) 

and São João University Hospital Center, who contact with cancer patients diagnosed 

with solid tumors. A self-administered questionnaire was used to obtain data on 

participantsô knowledge and practices, as well as that information regarding their 

attitudes toward pets. Data regarding sociodemographic characteristics and past and 

present pet ownership history were also collected. 

In addition to healthcare professionalsô evaluation, a convenience sample of adults was 

used to perform the cultural adaptation of the Pet Attitude Scale Modified (PAS-M) for 

the Portuguese population, while also assessing the existence of a general (higher-

order) factor and/or specific (lower-order) factors of attitudes toward pets, and the 

characteristics associated with them. The study included Portuguese adults who 

attended first degrees or integrated master courses at University of Porto/Polytechnic 

Institute of Porto, or who attended Senior Universities in the Porto Metropolitan Area. All 

scientific areas of Fields of Research and Development classification of the Frascati 

Manual 2015187 were considered among college students. Data regarding 

sociodemographic and past and present pet ownership history were collected using a 

self-administered questionnaire, and the attitudes toward pets were evaluated using 

PAS-M (PAPER I). This step allowed to measure the attitudes toward pets among medical 

doctors and nurses and, consequently, to answer the specific objective related with 

healthcare professionalsô insights (PAPER II). 

 

The objectives that included the insights of patients  were based on a breast cancer 

cohort (NEON-BC ï Neuro-oncological complications of breast cancer). This was 

assembled as part of a study aiming to estimate the incidence of neurological 
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complications of the disease during the first years after diagnosis, and to assess their 

potential role as determinants of the variation in different dimensions of patients´ quality 

of life.188 The cohort included adult women admitted to the Breast Clinic of IPO-Porto in 

2012 and followed during five years. The cohort comprised patients with histologically 

confirmed breast cancer diagnosed in the previous three months, who were proposed 

for surgery, either as primary treatment or after neoadjuvant therapy, and not previously 

treated for this cancer or submitted to chemotherapy and/or radiotherapy in the chest or 

axillary areas for other primary cancer. 

NEON-BC cohort underwent a baseline evaluation (n=506) and were followed up to one 

(n=503, 99.4%), three (n=475, 93.9%) and five (n=466, 92.1%) years. In all evaluations, 

data on sociodemographic, clinical and treatment characteristics of the participants and 

patient-reported outcomes (i.e. quality of life, anxiety and depression, and sleep quality) 

were collected. In the five-year evaluation, the participants were asked whether they had 

or had ever had a pet. Data regarding pet ownership were collected among those who 

answered affirmatively, and regarding human-animal bond among those who had a dog 

or a cat as favorite pet at five-year evaluation (Figure 11). 

 

 

Figure 11. Data collection of the breast cancer cohort during the first five years after diagnosis and 
corresponding papers in this thesis. 
EORTC QLQ-C30, European Organization for Research and Treatment of Cancer Quality of Life Questionnaire Core 30; HADS, 
Hospital Anxiety and Depression Scale; LAPS, Lexington Attachment to Pets Scale; PSQI, Pittsburgh Sleep Quality Index; QLQ-BR23, 
Breast cancer-specific module of the European Organization for Research and Treatment of Cancer. 
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The variation of quality of life in the first years after cancer diagnosis was primarily 

evaluated in the cohort, along with its association with sociodemographic, clinical and 

treatment characteristics and other PROs (PAPER III at three years and PAPER IV at five 

years). This showed the interdependency of health-related quality of life and the other 

PROs measured, while also highlighting the importance of PROs assessment to explore 

the patientsô insights. Additionally, it reinforced the need to investigate other factors 

associated with the quality of life beyond the well-recognized ones. PROs obtained at 

baseline (PAPER V) and at five-year evaluation (PAPER VII), including quality of life, 

anxiety, depression and sleep quality, were used in the association with HAB and other 

characteristics associated with HAIs. 

In addition to NEON-BC evaluation, a convenience sample of pet owners was used to 

perform the cultural adaptation of the Lexington Attachment to Pets Scale (LAPS) for the 

Portuguese population, while also assessing the difference between having a dog or a 

cat in the measurement of HAB and the characteristics associated with it. The study 

included Portuguese adults who went to a veterinary office, veterinary hospitals or 

municipal shelters in the Porto Metropolitan Area, and who had at least one pet at 

enrolment. Data regarding sociodemographic and pet ownership characteristics were 

collected using a self-administered questionnaire, and HAB was evaluated using LAPS 

(PAPER VI). This step allowed to measure HAB in the NEON-BC cohort and, 

consequently, to answer the second specific objective related with patientsô insights 

(PAPER VII). 
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Abstract  

 

Measuring the attitudes toward animals has become more important in an increasingly 

inclusive society. Therefore, we aimed to culturally adapt the Pet Attitude Scale Modified 

(PAS-M) and to assess the existence of a general factor and/or specific factors of 

attitudes toward pets, along with their associated characteristics. The Portuguese PAS-

M (P-PASM) was applied to 764 participants. P-PASM factor structure was analyzed 

using exploratory factor analysis, and two models were obtained: higher-order model 

(model 1) and Schmid-Leiman transformation (SLT) (model 2). Simple and multiple linear 

regression analyses were used to evaluate the crude and adjusted effect, respectively, 

of participantsô characteristics on factorsô scores. Model 1 showed that 18 items were 

grouped in three specific factors combined in a general factor, representing human-

animal bond (factor 1), and positive (factor 2) and preconceived (factor 3) ideas on 

animals. Model 2 yielded a general factor and three specific factors, representing the 

same constructs of the corresponding factors of model 1. The three-factor model 

presented a good fit, and the questionnaire showed good internal consistency. Being 

female, and younger, attending a degree in natural/agricultural sciences, having 

past/present pet ownership experience, contact throughout life with animals and with a 

diverse range of animal species were associated with more favorable attitudes. P-PASM 

is a valid and reliable instrument to measure the attitudes toward animals in the 

Portuguese population. Comparing the two models, SLT showed the concept can be 

summarized using a general score along with three specific scores, providing additional 

and not redundant information. 

 

Keywords:  Attitudes toward pets; Exploratory factor analysis; Higher-order factors; 

Lower-order factors; Schmid-Leiman transformation.  
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Introduction  

 

Over the years, animals have been participating in humansô lives in different ways, 

including as family members or assistance animals. In Portugal, the role of animals is on 

the agenda with a new definition of their legal status [1] and a lawôs approval that allow 

them to be admitted in commercial establishments [2]. These could be important 

landmarks in the improvement of attitudes toward animals and an increasingly inclusive 

and respectful society. 

Attitude toward animals is a subjacent predisposition to respond to them [3]. Attitude is 

composed of three components: cognitive, affective and behavioral [4]. Accordingly, 

attitudes toward pets are related with thoughts and ideas regarding animals (cognitive), 

feelings and emotions triggered by them (affective), and disposition to act toward them 

(behavioral) [3]. Despite the results of various studies have suggested that some 

characteristics may be associated with attitudes toward animals, there is a lack of 

consensus in this regard [5, 6]. 

The Pet Attitude Scale (PAS) [7] is an instrument used to measure the favorableness of 

attitudes toward pets. Although it was initially described as being composed by three 

non-correlated factors, with no evidence of a higher-order general factor [7], in a more 

recent evaluation of the PASô psychometric properties, the factor analysis identified a 

general factor [8]. 

The present study aims to translate, culturally adapt and test the psychometric properties 

of the Pet Attitude Scale Modified (PAS-M) in a sample of Portuguese adults. 

Additionally, while also assessing the existence of a general (higher-order) factor and/or 

specific (lower-order) factors of attitudes toward pets, and the characteristics associated 

with them.  
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Materials and Methods  

 

Questionnaire ñPet Attitude Scale Modifiedò 

PAS-M [9] was derived from PAS [7], after minor changes in the wording of three items. 

PAS-M consists of 18 items with a 7-point Likert scale ranging from (1) ñstrongly 

disagreeò to (7) ñstrongly agreeò, with option (4) corresponding to the neutral position 

ñunsureò.  

For the purpose of the present study, PAS-M, originally written in English, was translated 

into Portuguese by two health researchers. The Portuguese version of PAS-M (P-PASM) 

was back-translated into English by an independent native English speaker and by a 

professional English translator, both blinded to the original version, and it was compared 

with the original version of the instrument to ensure equivalence between the two 

versions. Discrepancies were discussed and resolved by unanimous agreement. 

 

Participants 

College students who attended first degrees or integrated master courses at University 

of Porto or Polytechnic Institute of Porto (Portugal) during the academic year of 

2016/2017 (group 1, n=638), and adults who attended Senior Universities in the Porto 

Metropolitan Area (two institutions were included) in the same period (group 2, n=126) 

were selected for this study. 

Group 1 included students from all scientific areas of Fields of Research and 

Development classification in the Frascati Manual 2015 [10]: Natural Sciences, 

Engineering and Technology, Medical and Health Sciences, Agricultural Sciences, 

Social Sciences, and Humanities.  

The invitation was made when the participants were attending classes and after a brief 

explanation of the study. The participation was voluntary and anonymous. Data on 

sociodemographic characteristics as well as on past and present pet ownershipô 

experiences were also collected. 
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Statistical Analysis 

Principal component analysis (PCA) was used to assess the dimensionality of P-PASM, 

and the number of components to retain was determined by the criterion of eigenvalues 

higher than one and by the inspection of the scree plot based on the eigenvalues for 

successive factors. The scores of items 4, 6, 9, 12, 13, 15 and 17 were reversed 

previously to the analysis. All available data were included in the analysis using pairwise 

deletion. 

Exploratory factor analysis (EFA) was then performed using the generalized least 

squares method and the oblimin rotation was applied to simplify the factor structure, 

considering that factors were expected to be correlated. Items with absolute factor 

loading of 0.3 or higher were considered. 

A subsequent EFA was performed using structured correlations of the factors yielding 

higher-order factors (model 1). Finally, an integrated hierarchical factor structure using 

the Schmid-Leiman transformation (SLT) [11] was applied to determine the relative 

amount of independent variance that the lower-order factors contributed regarding the 

amount that was explained by the higher-order factors (model 2). Items with absolute 

factor loading of 0.2 or higher were considered. 

The scores of the items were extracted from EFA using tenBerge transformation, which 

allows for the scores on the resulting primary factors to be estimated preserving the 

correlation between them. 

The model fit was tested using a measure of relative fit (the Tucker-Lewis Index ï TLI) 

[12] and a measure of absolute fit (the Root Mean Square Error of Approximation ï 

RMSEA) [13]. Values of TLI of 0.90 or higher and values of RMSEA of 0.07 or lower 

indicate adequate model fit [14-16]. Omega total (ɤt) and Cronbachôs alpha (Ŭ) were 

used to evaluate the internal consistency, with values of 0.7 or higher indicating good 

internal consistency. Omega hierarchical (ɤh) was used to evaluate the 

unidimensionality. 
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Simple and multiple linear regression analyses were used to evaluate the crude and 

adjusted effect, respectively, of participantsô characteristics on factorsô scores. 

Statistical analysis was conducted using Stata, version 11.2 (StataCorp, College Station, 

Texas, USA) and the psych package [17] for R, version 3.3.1 (R Core Team, Vienna, 

Austria). 

 

Ethics 

The study was approved by the Ethics Committee of the Institute of Public Health of the 

University of Porto (CE17069). 

 

 

Results  

 

Participantsô characteristics 

The main characteristics of the sample are presented in Table 1 and Appendix 1. Most 

participants were women (62.4%) and the age range was 17 to 88 years; mean age was 

20.7 years in group 1 and 67.4 years in group 2. A total of 90.7% of the participants 

reported having had a pet at some point in his/her life, and from these, 67.3% always 

had pets. Dogs (n=529, 76.5%), fish (n=426, 61.6%), cats (n=404, 58.4%) and birds 

(n=357, 51.6%) were the most frequent animals with which the participants contacted in 

the past, while dogs (n=338, 68.0%), cats (245, n=49.3%) and birds (n=92, 18.5%) were 

the most frequently mentioned animals at the time of the study. 

 

Factor Analysis 

PCA suggested that three components should be retained for EFA, which explained 

55.7% of the total variance. The results from the three-factor EFA are presented in Table 

2. Factor 1 (items 1, 2, 7, 8, 10, 16 and 18; sum of squared loadings: 3.09; % of total 

variance: 17.2) represented the human-animal bond. Factor 2 (items 3, 5, 11, 14 and 17; 
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sum of squared loadings: 3.43; % of total variance: 19.1) consisted of items regarding 

positive ideas on animals. Factor 3 (items 6, 9, 12, 13 and 15; sum of squared loadings: 

1.85; % total variance: 10.3) replicated preconceived ideas on animals. The item 4 was 

associated with both factors 2 and 3. 

The correlation between factors 1 and 2 was 0.72, between factors 1 and 3 was 0.53, 

and between factors 2 and 3 was 0.66. The high inter-factor correlations observed 

suggested a general factor, and thus a subsequent EFA was performed in order to obtain 

the higher-order factor structure (Table 2 and Figure 1a). Subsequently, SLT was applied 

to provide independent factor loadings of variables on the general factor and on the three 

lower-order factors (Table 2 and Figure 1b). Apart from the effect of the general factor, 

the items considered were the same of the previous EFA, except for the items of factor 

2*, which only included items 11 and 14. Although the items 3 and 17 were not 

considered in the factor 2*, they presented absolute factor loadings near the cut-off (0.19) 

(Table 2). 

The three-factor model presented a good fit, taking into account the indexes of model fit 

considered (TLI=0.93, RMSEA=0.063). The questionnaire showed good internal 

consistency (ɤt=0.93, Ŭ=0.91) and a strong unidimensionality (ɤh=0.79). 

 

Effects of participantsô characteristics on the factorsô scores 

The crude mean scores obtained from models 1 and 2 according to the participantsô 

characteristics are presented in Table 3. Regarding the model 1, the effect of the three 

factors was similar, with the following sociodemographic characteristics associated with 

more favorable pet attitudes: female sex, younger age, attending a degree in 

natural/agricultural sciences. Additionally, the past and/or present pet ownership 

experience and the contact with animals throughout life, as well as the contact with a 

diverse range of animal species (domestic and exotic), were related to the three specific 

factors. Concerning the model 2, the characteristics associated with more favorable 

attitudes were the same of the former model, for the general factor; however, regarding 



Exploring insights on human-animal interactions during the survivorship course of people diagnosed with cancer 

 
 

56 

the specific factors, some of the associations changed. Attending a degree in 

natural/agricultural sciences was related to a stronger human-animal bond, the past 

and/or present pet ownership experience was associated with more positive ideas on 

animals and the time of first experience of pet ownership was related to having less 

preconceived ideas on animals. 

The adjusted mean scores obtained from model 2 according to the participantsô 

characteristics are presented in Table 4. The characteristics associated with the general 

factor were the same of those obtained with the crude models. The sex and the pet 

ownership history were associated with the three specific factors, and the time of the first 

experience did not influence any of them, after the adjustment for sex and age. 

Additionally, the scientific area, the past and/or present pet ownership experience and 

the contact with a diverse range of animal species were also related with human-animal 

bond. Age was related with positive and negative ideas on animals, and the past and/or 

present pet ownership experience was also associated with the former. 

 

 

Discussion  

 

The present study describes the cultural adaptation process of P-PASM to address the 

lack of available instruments to measure the attitudes toward pets in Portuguese adults. 

In this study, the factor structure of P-PASM was analyzed and was determined using 

two models: model 1 showed that 18 items were grouped in three correlated specific 

(lower-order) factors combined in a general (higher-order) factor, and model 2 revealed 

a general and dominant factor of attitudes toward pets and three specific factors. The 

models presented a good fit and the questionnaire showed good internal consistency 

and a strong unidimensionality. 

To our knowledge, this is the first study that applied SLT to a higher-order model to 

explain the attitudes toward animals. The higher-order model and SLT are alternative 
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representations of the same model [18], so it is not possible to choose one model over 

the other using indexes of goodness of fit. However, since SLT provides information on 

the independent contribution of the general and the specific factors, it facilitates 

interpretation of each factorôs unique influence on variables [19]. The higher-order model 

revealed that the associations between the participantsô characteristics and the factorsô 

scores were similar for the three specific factors. However, SLT showed that the 

associations changed when we studied the general and the three specific factors and so 

the favorableness of attitudes toward pets can be summarized using a general score 

along with three specific scores. Thus, SLT allowed to determine whether specific factors 

provide information that is not redundant with the general factor and, consequently, 

allowed to gain additional insights into the associations between the variables and the 

factors that otherwise would be lost.  

The original version [7] also presented a three-factor solution. However, the factors were 

not correlated and the items that composed each factor were not the same, nor 

represented the same concept. Even so, the percentage of variance explained by the 

factor 1 was 84.6, indicating the importance of this factor to the construct. Additionally, 

the concept underlined in each factor seems to overlap from one factor to another, 

questioning the existence of three apparently meaningful factors. 

Conversely, a more recent study [8] presented another solution: one general factor and 

one small specific factor, which only included items 9 and 13. The authors proposed a 

method, known as Comreyôs Tandem Criteria [20], which aggregates a factor extraction 

and rotation; they mentioned its advantages against the methods used in the original 

article, and specifically in factor rotation, the usefulness for finding a general factor, not 

possible with varimax rotation [8]. The orthogonal rotations allow easier interpretations 

since the factors remain uncorrelated; however, that may oversimplify the associations 

between the variables and the factors and, consequently, may not always accurately 

represent them, as the oblique rotations do [21, 22]. In the present study, the oblimin 
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rotation was used to simplify the factor structure, assuming that the factors were 

correlated, and the high inter-factor correlations corroborated our decision. 

Our study also allowed to determine the characteristics associated with the general factor 

and the three specific factors. Some of the associations found, for general factor, 

between the participantsô sociodemographic characteristics and more favorable attitudes 

toward animals were previously described, namely the female sex [23, 24] and younger 

age [5]. In general, the past and/or present pet ownership experience and the contact 

throughout life were also associated with more positive pet attitudes, as well as the 

contact with a diverse range of animal species [5, 25]. 

According to our results, female sex, attending a degree in natural or agricultural 

sciences, the past and/or present pet ownership experience, and the contact with a 

diverse range of animal species may be important determinants of human-animal bond. 

On the other hand, the ideas/beliefs (positives and negatives) on animals were 

associated with female sex and younger age, as well as with the past and/or present pet 

ownership experience. Some of these associations were previously reported. Women 

seemed to develop higher empathy and to exhibit more positive ideas on animals than 

men [23]. The pet ownership experience was also associated with attitudes on animals, 

namely the positive ideas about them [23, 26]. However, the childhood experiences with 

animals seemed not to influence the adult attitudes toward them [26], as it was observed 

in the present study. 

However, some limitations should be mentioned. The construct under evaluation was 

exclusively based on participantsô self-reports and may be subjected to social desirability 

and so the scores may be overestimated. Additionally, our study sample only included 

college students and adults who attended Senior Universities; therefore, our sample was 

high-level educated when compared to the general population. The results may not be 

representative of all Portuguese adults, mainly because more favorable attitudes toward 

pets are associated with high-level education, as previously shown [5].  
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Conclusions  

 

In conclusion, P-PASM showed good psychometric properties and it is a valid and 

reliable instrument to measure the attitudes toward animals in the Portuguese 

population. From the two models compared, SLT seems to better explain the attitudes 

toward animals, verifying the existence of a general factor and three specific factors, 

related to human-animal bond, and positive and preconceived ideas on animals. 
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Figure 1.  Exploratory factor analysis for a) higher-order model (model 1), and b) Schimd-

Leiman transformation (model 2). 

 

  



Exploring insights on human-animal interactions during the survivorship course of people diagnosed with cancer 

 
 

64 

Table 1.  Characteristics of the participants. 

 
Total sample a 

n=764 

Sex, n (%)  

Female 468 (62.4) 

Male 282 (37.6) 

Age (years) , mean (SD) 28.2 (17.7) 

Age range (years) , min-max 17-88 

Marital status , n (%)  

Single 634 (83.5) 

Married/Cohabiting with a partner 92 (12.1) 

Divorced/Separated 19 (2.5) 

Widowed 14 (1.8) 

Scientifc area of degree  b, n (%)  

Natural Sciences 90 (14.1) 

Engineering and Technology 103 (16.1) 

Medical and Health Sciences 90 (14.1) 

Agricultural Sciences 96 (15.1) 

Social Sciences 151 (23.7) 

Humanities 108 (16.9) 

Pet ownership history , n (%)  

Never 71 (9.5) 

Only Past  180 (24.2) 

Only Present 28 (3.8) 

Past and present 466 (62.6) 

Animal species owned in the past  c, n (%)  

Domestic 131 (19.0) 

Exotic 80 (11.6) 

Both 480 (69.5) 

Animal species owned currently  d, n (%)  

Domestic 315 (63.4) 

Exotic 50 (10.1) 

Both 132 (26.6) 

 

n, number of participants; SD, standard deviation. 

a Calculations may have used fewer than 764 participants due to missing data; b Scientific areas of Fields of Research and Development 

classification in the Frascati Manual 2015 [10]: natural sciences (biology), engineering and technology (bioengineering and civil 

engineering), medical and health sciences (medicine), agricultural sciences (aquatic sciences and veterinary medicine), social sciences 

(accounting and administration, psychology and social education), and humanities (architecture and philosophy); c Only included 

participants who owned animals in the past; d Only included participants who currently own animals.  
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Table 2.  Factor structure of the higher-order model (model 1) and the Schmid-Leiman 

transformation (model 2). 

P-PASM 
Higher -order model   Schmid -Leiman transformation  

Factor 1 Factor 2 Factor 3  
General 
Factor 

Factor 1* Factor 2* Factor 3* 

Item 1 0.54 0.04 0.00  0.45 0.35 0.01 0.00 

Item 2 0.58 -0.06 0.13  0.47 0.38 -0.02 0.10 

Item 3 0.06 0.60 0.23  0.77 0.04 0.19 0.17 

Item 4 a -0.03 0.36 0.40  0.59 -0.02 0.11 0.28 

Item 5 0.24 0.48 0.24  0.81 0.16 0.15 0.17 

Item 6 a 0.14 -0.01 0.40  0.37 0.09 -0.00 0.29 

Item 7 0.56 0.07 0.10  0.56 0.37 0.02 0.07 

Item 8 0.77 0.00 -0.05  0.55 0.50 -0.00 -0.03 

Item 9 a 0.14 0.10 0.42  0.49 0.09 0.03 0.30 

Item 10 0.42 0.17 0.08  0.53 0.27 0.05 0.05 

Item 11 0.14 0.78 0.02  0.86 0.09 0.24 0.02 

Item 12 a 0.04 -0.04 0.38  0.26 0.02 -0.01 0.27 

Item 13 a -0.08 -0.11 0.47  0.16 -0.05 -0.04 0.33 

Item 14 -0.01 0.97 -0.07  0.86 -0.01 0.31 -0.05 

Item 15 a 0.16 0.27 0.49  0.72 0.11 0.09 0.35 

Item 16 0.77 0.01 -0.06  0.55 0.50 0.00 -0.04 

Item 17 a -0.13 0.62 0.08  0.54 -0.09 0.19 0.06 

Item 18 0.38 0.13 0.21  0.55 0.25 0.04 0.15 

         

Sum of squared loadings 3.09 3.43 1.85  6.30 1.12 0.28 0.67 

% Total variance 17.2 19.1 10.3  35.0 6.2 1.6 3.7 

% Explained variance 36.9 41.0 22.1  75.3 13.4 3.3 8.0 

Inter-factor correlation:         

Factor 1 1.00    -- -- -- -- 

Factor 2 0.72 1.00   -- -- -- -- 

Factor 3 0.53 0.66 1.00  -- -- -- -- 

 

P-PASM, the Portuguese version of the questionnaire Pet Attitude Scale Modified. 

a Items with reversed score. 
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Table 3.  Crude mean scores and 95% confidence intervals obtained from the higher-order model (model 1) and the Schmid-Leiman transformation 

(model 2) according to participantsô characteristics. 

 Higher -order model   Schmid -Leiman transformation  

 Factor 1 Factor 2 Factor 3  General Factor Factor 1* Factor 2* Factor 3* 

Sex         

Female 0.23 (0.14, 0.33) 0.17 (0.08, 0.26) 0.22 (0.13, 0.31)  7.34 (7.23, 7.45) 2.43 (2.31, 2.54) 0.46 (0.41, 0.51) 3.26 (3.16, 3.35) 

Male -0.32 (-0.44, -0.20) -0.18 (-0.31, -0.06) -0.19 (-0.31, -0.08)  6.82 (6.67, 6.96) 1.84 (1.69, 1.99) 0.61 (0.55, 0.67) 2.96 (2.84, 3.08) 

p-value <0.001 <0.001 <0.001  <0.001 <0.001 <0.001 <0.001 

Age Group          

<20 0.18 (0.07, 0.30) 0.14 (0.03, 0.25) 0.21 (0.10, 0.31)  7.30 (7.17, 7.42) 2.37 (2.22, 2.51) 0.47 (0.41, 0.53) 3.26 (3.15, 3.37) 

20-49 0.05 (-0.05, 0.16) 0.19 (0.09, 0.29) 0.21 (0.11, 0.30)  7.31 (7.19, 7.43) 2.10 (1.97, 2.24) 0.58 (0.52, 0.63) 3.25 (3.14, 3.35) 

Ó50 -0.44 (-0.64, -0.24) -0.75 (-0.95, -0.56) -0.83 (-1.04, -0.67)  6.16 (5.94, 6.39) 2.18 (1.93, 2.44) 0.43 (0.33, 0.54) 2.41 (2.22, 2.61) 

p-value <0.001 <0.001 <0.001  <0.001 0.034 0.006 <0.001 

Scientific area          

Natural or agricultural sciences 0.42 (0.29, 0.56) 0.41 (0.29, 0.53) 0.40 (0.29, 0.52)  7.63 (7.49, 7.77) 2.54 (2.37, 2.72) 0.49 (0.42, 0.55) 3.34 (3.21, 3.47) 

Remaining scientific areas -0.04 (-0.13, 0.05) 0.05 (-0.03, 0.13) 0.11 (0.04, 0.19)  7.15 (7.05, 7.24) 2.07 (1.96, 2.19) 0.55 (0.50, 0.59) 3.21 (3.12, 3.29) 

p-value <0.001 <0.001 <0.001  <0.001 <0.001 0.142 0.092 

Pet ownership history          

Never -0.62 (-0.87, -0.37) -0.93 (-1.16, -0.69) -0.34 (-0.58, -0.11)  6.08 (5.81, 6.36) 1.91 (1.58, 2.25) 0.26 (0.12, 0.39) 3.21 (2.95, 3.47) 

Only Past -0.48 (-0.63, -0.34) -0.54 (-0.68, -0.41) -0.48 (-0.62, -0.34)  6.41 (6.25, 6.56) 1.90 (1.71, 2.09) 0.49 (0.42, 0.57) 2.82 (2.67, 2.97) 

Only Present -0.14 (-0.51, 0.23) -0.15 (-0.50, 0.20) -0.25 (-0.60, 0.10)  6.88 (6.48, 7.28) 2.11 (1.62, 2.60) 0.56 (0.36, 0.75) 2.86 (2.47, 3.25) 

Past and present 0.31 (0.23, 0.40) 0.38 (0.30, 0.46) 0.34 (0.25, 0.42)  7.56 (7.47, 7.65) 2.37 (2.26, 2.49) 0.55 (0.50, 0.59) 3.28 (3.18, 3.37) 

p-value (comparing the four groups) <0.001 <0.001 <0.001  <0.001 <0.001 <0.001 <0.001 

p-value (ñNeverò vs. other three groups) <0.001 <0.001 0.001  <0.001 0.071 <0.001 0.594 

p-value (ñOnly Presentò vs. ñPast and presentò) 0.010 <0.001 <0.001  <0.001 0.290 0.915 0.019 

Animal species owned in the past          

Domestic -0.22 (-0.40, -0.05) -0.18 (-0.34, -0.03) -0.21 (-0.39, -0.04)  6.83 (6.64, 7.02) 2.00 (1.77, 2.23) 0.56 (0.47, 0.65) 2.92 (2.74, 3.11) 

Exotic -0.49 (-0.70, -0.28) -0.42 (-0.61, -0.24) -0.11 (-0.31, 0.10)  6.59 (6.36, 6.82) 1.72 (1.45, 1.99) 0.49 (0.38, 0.60) 3.24 (3.01, 3.46) 

Both 0.26 (0.17, 0.34) 0.29 (0.21, 0.36) 0.21 (0.12, 0.29)  7.44 (7.35, 7.53) 2.38 (2.27, 2.49) 0.54 (0.50, 0.58) 3.17 (3.08, 3.26) 

p-value <0.001 <0.001 0.026  <0.001 <0.001 0.572 0.042 

Animal species owned currently          

Domestic 0.25 (0.15, 0.34) 0.35 (0.28, 0.41) 0.29 (0.21, 0.37)  7.51 (7.43, 7.59) 2.29 (2.16, 2.43) 0.57 (0.52, 0.62) 3.24 (3.14, 3.34) 

Exotic -0.11 (-0.35, 0.12) 0.10 (-0.06, 0.25) 0.11 (-0.10, 0.31)  7.17 (6.98, 7.37) 1.90 (1.57, 2.23) 0.62 (0.50, 0.74) 3.20 (2.96, 3.45) 

Both 0.52 (0.38, 0.66) 0.46 (0.36, 0.55) 0.41 (0.28, 0.53)  7.69 (7.57, 7.81) 2.67 (2.46, 2.87) 0.47 (0.40, 0.55) 3.30 (3.15, 3.45) 

p-value <0.001 <0.001 0.048  <0.001 <0.001 0.037 0.728 
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Table 4.  Adjusted mean scores and 95% confidence intervals obtained from the Schmid-

Leiman transformation (model 2) according to participantsô characteristics. 

 Schmid -Leiman transformation  

 
General 
Factor 

Factor 1* Factor 2* Factor 3* 

Sex a     

Female 6.31 (6.03, 6.59) 2.18 (1.83, 2.53) 0.17 (0.03, 0.31) 3.39 (3.12, 3.66) 

Male 5.96 (5.65, 6.26) 1.68 (1.30, 2.06) 0.32 (0.16, 0.47) 3.17 (2.88, 3.47) 

p-value <0.001 <0.001 <0.001 <0.001 

Age Group b     

<20 6.18 (5.90, 6.46) 2.00 (1.65, 2.34) 0.22 (0.08, 0.36) 3.31 (3.04, 3.58) 

20-49 6.21 (5.94, 6.48) 1.78 (1.44, 2.12) 0.31 (0.18, 0.45) 3.32 (3.06, 3.59) 

Ó50 5.39 (5.07, 5.72) 1.99 (1.59, 2.39) 0.20 (0.03, 0.36) 2.59 (2.27, 2.90) 

p-value <0.001 0.149 0.023 <0.001 

Scientific area  b     

Natural or Agricultural Sciences 6.74 (6.45, 7.03) 2.12 (1.72, 2.52) 0.34 (0.18, 0.49) 3.40 (3.11, 3.69) 

Remaining scientific areas 6.43 (6.17, 6.69) 1.77 (1.42, 2.12) 0.40 (0.26, 0.54) 3.30 (3.04, 3.56) 

p-value <0.001 <0.001 0.274 0.155 

Pet ownership history  c     

Never 6.18 (5.90, 6.46) 2.00 (1.65, 2.34) 0.22 (0.08, 0.36) 3.31 (3.04, 3.58) 

Only Past 6.69 (6.51, 6.87) 2.05 (1.82, 2.28) 0.46 (0.37, 0.55) 3.04 (2.86, 3.21) 

Only Present 7.23 (6.82, 7.64) 2.29 (1.78, 2.80) 0.50 (0.30, 0.71) 3.17 (2.78, 3.57) 

Past and present 7.57 (7.45, 7.70) 2.46 (2.30, 2.63) 0.51 (0.44, 0.57) 3.31 (3.18, 3.43) 

p-value (comparing the four groups) <0.001 <0.001 0.001 0.026 

p-value (ñNeverò vs. other three groups) <0.001 0.044 <0.001 0.522 

p-value (ñOnly Presentò vs. ñPast and presentò) <0.001 0.618 0.555 0.144 

Animal species owned in the past  c     

Domestic 7.06 (6.85, 7.27) 2.17 (1.89, 2.44) 0.49 (0.38, 0.60) 3.18 (2.96, 3.40) 

Exotic 6.63 (6.41, 6.85) 1.82 (1.54, 2.10) 0.46 (0.34, 0.57) 3.26 (3.04, 3.49) 

Both 7.46 (7.34, 7.58) 2.47 (2.31, 2.62) 0.49 (0.43, 0.56) 3.23 (3.11, 3.36) 

p-value <0.001 <0.001 0.812 0.831 

Animal species owned currently  c     

Domestic 7.48 (7.38, 7.59) 2.43 (2.24, 2.62) 0.53 (0.46, 0.61) 3.27 (3.13, 3.40) 

Exotic 7.16 (6.96, 7.35) 2.05 (1.71, 2.40) 0.58 (0.44, 0.73) 3.21 (2.95, 3.46) 

Both 7.65 (7.51, 7.78) 2.78 (2.54, 3.01) 0.44 (0.35, 0.54) 3.29 (3.12, 3.47) 

p-value <0.001 <0.001 0.071 0.836 

 
a Adjusted for age and pet history; b Adjusted for sex and pet history; c Adjusted for sex and age. 
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Appendix 1.  Characteristics of the participants by inclusion group. 

 

Group 1 a 
(college students)  

 
Group 2 b 

(adults from Senior 
University)  

n=638  n=126 

Sex, n (%)    

Female 400 (63.7)  68 (55.7) 

Male 228 (36.3)  54 (44.3) 

Age (years) , mean (SD) 20.7 (4.4)  67.4 (6.0) 

Age range (years) , min-max 17-70  49-88 

Marital status , n (%)    

Single 616 (97.2)  18 (14.4) 

Married/Cohabiting with a partner 14 (2.2)  78 (62.4) 

Divorced/Separated 4 (0.6)  15 (12.0) 

Widowed -  14 (11.2) 

Scientifc area c, n (%)    

Natural Sciences 90 (14.1)  NA 

Engineering and Technology 103 (16.1)  NA 

Medical and Health Sciences 90 (14.1)  NA 

Agricultural Sciences 96 (15.1)  NA 

Social Sciences 151 (23.7)  NA 

Humanities 108 (16.9)  NA 

Pet ownership history , n (%)    

Never 53 (8.5)  18 (14.8) 

Only Past  121 (19.4)  59 (48.4) 

Only Present 16 (2.6)  12 (9.8) 

Past and present 433 (69.5)  33 (27.0) 

Animal species owned in the past d, n (%)    

Domestic 85 (14.6)  46 (43.0) 

Exotic 74 (12.7)  6 (5.6) 

Both 425 (72.8)  55 (51.4) 

Animal species owned currently e, n (%)    

Domestic 282 (62.4)  33 (73.3) 

Exotic 47 (10.4)  3 (6.7) 

Both 123 (27.2)  9 (20.0) 

 

n, number of participants; NA, not applicable; SD, standard deviation. 

a Calculations may have used fewer than 638 participants due to missing data; b Calculations may have used fewer than 126 participants 

due to missing data; c Scientific areas of Fields of Research and Development classification in the Frascati Manual 2015 [10]: natural 

sciences (biology), engineering and technology (bioengineering and civil engineering), medical and health sciences (medicine), agricultural 

sciences (aquatic sciences and veterinary medicine), social sciences (accounting and administration, psychology and social education), 

and humanities (architecture and philosophy); d Only included participants who owned animals in the past; e Only included participants who 

currently own animals. 
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Abstract:  

 

Background : The present study aimed to describe healthcare professionals (HCP) 

knowledge and practices about human-animal interactions during cancer survivorship, 

and relate HCP characteristics and attitudes toward animals with their practices. 

Method s: A total of 142 HCP from oncology services of two hospitals were included. 

Knowledge and practices were obtained through self-administered questionnaires. 

Logistic regression was used to quantify the association between HCP characteristics 

and attitudes, and their practices. 

Results : Nearly half of the participants usually asked patients about pet ownership, and 

being older, contacting with pets throughout life and having more positive ideas on 

animals were associated with this practice. Almost half recommended to limit the contact 

to healthy pets during treatment, while after its completion most recommended to 

maintain the same contact as before diagnosis. About half recognized the existence of 

risks related to pet ownership, especially among men and younger HCP. Most of them 

identified a lack of scientific evidence regarding risks or benefits, and perceived 

themselves as having a medium/high level of knowledge on risks or benefits. Almost all 

recognized benefits associated to pet ownership and reported having an interest in 

increasing their knowledge on the area. 

Conclusions:  Age, sex, pet ownership experience and attitudes toward animals were 

associated with HCP practices, and their recommendations depended on the cancer 

survivorship phase. Despite the lack of scientific evidence and lower knowledge pointed 

out, HCP recognized the existence of benefits and reported an interest in increasing their 

knowledge, highlighting the need for developing guidelines to standardize their practices. 

 

Keywords:  Attitudes toward animals; Cancer survivorship; Healthcare professionals; 

Knowledge; Pets; Pet ownership. 
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Introduction  

 

It is estimated that, in 2018, 80 million European Union households had at least one pet 

and about one in four had a dog or a cat [1]. Animals are often described as family 

members or friends, reflecting their importance and role in peopleôs lives. This may be 

particularly valuable in individuals that receive a cancer diagnosis, since animals may be 

sources of emotional and social support [2-4], which are important determinants to 

patients coping with disease, treatment and their transition into life after its completion. 

Contacting with animals is also associated with other beneficial effects, including less 

frequent feelings of loneliness and depression, and improved self-esteem [3-5]. 

However, despite the benefits, human-animal interactions may also pose potential risks, 

including bites, scratches and zoonotic infections, which may be particularly relevant in 

cancer patients, specifically in those immunocompromised [2]. This may lead patients to 

raise doubts about pet ownership and to look for answers to their questions. Healthcare 

professionals, specifically medical doctors and nurses, have been considered the most 

common and trusted sources to better meet patientsô information needs during cancer 

survivorship [6, 7]. 

Currently, there are no standardized guidelines addressing human-animal interactions 

during cancer survivorship, leading to the extrapolation from existing documents referring 

to strategies for prevention of opportunistic infections in immunocompromised patients 

[8-12]. Consequently, non-uniform practices among healthcare professionals may be 

adopted, increasing the chance of supporting them in personal experiences and beliefs 

rather than in solid evidence. Also, studies regarding knowledge and practices of these 

professionals about this area are scarce. 

Therefore, the present study aimed to describe knowledge and practices of healthcare 

professionals, specifically medical doctors and nurses, about pet ownership during 

cancer survivorship, and to relate healthcare professionalsô characteristics and attitudes 

toward animals with their practices. 
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Participants and Methods  

 

Participants 

Medical doctors and nurses from the oncology services of the Portuguese Institute of 

Oncology of Porto (May-June 2019) and São João University Hospital Center 

(September-October 2019), who contact with cancer patients diagnosed with solid 

tumors, were selected for this study. Healthcare professionals were invited to participate 

after a brief explanation of the study. The participation was voluntary and anonymous. 

Data on knowledge and practices were obtained by a self-administered structured 

questionnaire. Attitudes toward animals were evaluated by the Pet Attitude Scale 

Modified [13-14], which is an 18-item questionnaire with a 7-point Likert scale ranging 

from (1) ñstrongly disagreeò to (7) ñstrongly agreeò, with option (4) corresponding to the 

neutral position ñunsureò. The Portuguese version of the questionnaire (P-PASM) can be 

summarized in a general score, which represents the general factor, and in three specific 

scores, which represent human-animal bond, and positive and preconceived ideas on 

animals [15]. Additionally, data on sociodemographic characteristics and information 

related with pet ownership were also collected. 

 

Statistical Analysis 

A total of 142 healthcare professionals (30 medical doctors and 112 nurses) fulfilled the 

questionnaires after being invited to participate (participation rate of 63.4%). 

The participantsô characteristics are presented as counts and proportions, for categorical 

variables, and means and standard deviations, for numerical variables. The comparisons 

between healthcare professionals were performed using: Chi-square test or Fisherôs 

exact test, when appropriate, for categorical variables; and Studentôs t-test for 

independent samples, for numerical variables. The blank responses were considered 

missing values and excluded from the analyses. In all analyses, the category ñDo not 

know/Do not answerò was considered in the category ñNoò. 
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The general and the three specific scores of P-PASM were computed using the factor 

loadings obtained after applying the Schmid-Leiman transformation to the original 

sample that was used in the cultural adaption of the instrument for the Portuguese 

population (college students and adults who attended Senior Universities) [15]. The 

scores of the questionnaire were expressed as z-scores, with higher scores indicating 

more favorable attitudes toward animals. 

Adjusted odds ratio (OR) and 95% confidence intervals (CI) were computed using logistic 

regression to quantify the association between healthcare professionalsô characteristics 

and attitudes toward animals, and their practices. 

Statistical analysis was conducted using Stata, version 15.1 (StataCorp, College Station, 

Texas, USA) and the ñpsychò package [16] for R, version 3.6.0 (R Core Team, Vienna, 

Austria). 

 

Ethics 

This study was approved by the Ethics Committees of the Portuguese Institute of 

Oncology of Porto (CES 51/019) and São João University Hospital Center (239/19). 

 

 

Results  

 

The main characteristics of the participants are presented at Table 1. The healthcare 

professionals were mainly women (88.0%) and partnered (67.6%), with a mean age of 

40.3 years (range: 24-61). Most of them (54.6%) contacted with animals throughout their 

lives. No statistically significant differences between medical doctors and nurses were 

found, except for age, with nurses being older. 

Nearly half of the participants (51.5%) usually asked patients undergoing treatment about 

pet ownership, with nurses enquiring more than medical doctors. More than half of the 

healthcare professionals (57.1%) did not recognize the existence of potential risks 
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associated with the contact with pets in cancer patients, with nurses recognizing less the 

existence of risks than medical doctors. Further, the existence of potential benefits 

associated with the contact with pets in these patients were recognized by the majority 

of the healthcare professionals (85.9%), and no differences between medical doctors 

and nurses were observed. The association of healthcare professionalsô characteristics 

and attitudes toward animals with their practices is shown in Figure 1. Being older 

(OR=1.06, 95%CI: 1.01-1.10) and having more positive ideas on animals (OR=1.56, 

95%CI: 1.05-2.32) were positively associated with usually asking patients undergoing 

treatment about pet ownership, whereas an inverse association was observed for those 

contacting with pets only during childhood/adolescence instead of throughout life 

(OR=0.32, 95%CI: 0.11-0.95). Male professionals (OR=3.73, 95%CI: 1.19-11.76) were 

more likely to recognize the existence of risks, whereas an inverse association was found 

for older professionals (OR=0.95, 95%CI: 0.91-0.99). No other characteristics were 

associated with these outcomes nor significant associations were found between 

healthcare professionalsô characteristics and attitudes and recognizing the existence of 

benefits. 

Figure 2 depicts the type of recommendations made by healthcare professionals during 

cancer treatment and after its completion. The majority of them (47.9%) recommended 

to limit the contact to healthy pets during cancer treatment, while after its completion 

most of them (48.2%) recommended to maintain the same contact that patients had 

previously to cancer diagnosis. A total of 21.4% and 32.6% of the professionals did not 

make any type of recommendation during and after treatment, respectively. No 

statistically significant differences between medical doctors and nurses were found 

(p=0.501, during treatment; p=0.234, after treatment). 

More than half of the healthcare professionals (65.0%) did not consider the same 

recommendations for all types of animals. Additionally, birds (59.3%) and cats (37.1%) 

were the types of animals that the professionals associated more with risks, and dogs 

(74.5%) and cats (63.8%) were the types of animals associated more with benefits, as 
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represented in Figure 3. About one quarter and one fifth of the participants were unable 

to identify the types of animals associated more with risks and benefits (24.3% and 

21.3%, respectively). 

Regarding risks, most healthcare professionals recognized the lack of scientific evidence 

(81.4%) and more than half perceived themselves as having a medium or high level of 

knowledge (58.2%). Additionally, concerning benefits associated with pet ownership, 

more than half (56.7%) recognized the lack of scientific evidence and considered having 

a medium or high level of knowledge (54.9%). The main sources of information used by 

professionals were internet (48.6%) and scientific papers (29.3%), and one fifth of them 

(22.9%) were unable to recognize any information source regarding the risks and 

benefits associated with pet ownership. Most healthcare professionals (88.7%) reported 

having an interest in increasing the level of their knowledge on pet ownership among 

cancer patients. No statistically significant differences between medical doctors and 

nurses were found, except for sources of information used by professionals, since nurses 

made more use of books for information in this area (Table 2). 

 

 

Discussion  

 

The present study showed that some healthcare professionalsô sociodemographic 

characteristics, their pet ownership experience and their attitudes toward animals were 

associated with their practices. Also, their recommendations depended on cancer 

survivorship phase. Birds and cats were associated more with risks, while dogs and cats 

with benefits. Despite the lack of scientific evidence and knowledge regarding risks and 

benefits associated with the contact with pets in cancer patients pointed out by 

professionals, they recognized the existence of potential benefits associated with pet 

ownership and reported an interest in increasing their knowledge on pet ownership 

among these patients. 
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Nearly half of the healthcare professionals usually did not ask patients undergoing 

treatment about pet ownership. However, this is not surprising. It was previously stated 

that the subject of pets is rarely discussed [17]. Also, some studies indicated that a low 

proportion of patients or their relatives recalled being asked by healthcare professionals 

about pet ownership [18, 19]. Nevertheless, asking patients about their pets may improve 

the communication with patients and the available approaches to care, allowing to 

address health determinants and strengthen the therapeutic alliance [20, 21]. Also, 

although some healthcare professionals may believe that educating patients about 

potential risks associated with pet ownership could be important, time constrains and 

competing health messages may hamper this practice [22] and, consequently, they may 

rely this issue on veterinarians, which were also considered common sources for this 

topic [19, 23, 24]. 

In our study, the recommendations during treatment were more restricted than after its 

completion, which may reflect the recognition of differences in infection susceptibility 

during the course of cancer survivorship. The main concern about pet ownership in 

cancer patients is the potential risk of zoonotic infections, which may be particularly 

relevant in those immunocompromised and/or receiving immunosuppressive treatment 

such as chemotherapy [2]. Also, it is recommended that immunocompromised patients 

should be more vigilant regarding maintenance of their petsô health than 

immunocompetent pet-owners [8, 10]. Therefore, the recommendations reflected a 

greater concern with patients during treatment rather than after its completion, when it is 

expected that infection susceptibility resemble that of general population; also, these 

recommendations are consistent with previously cited guidelines. However, it is 

noteworthy that 45.3% and 52.3% of those professionals, who usually did not ask 

patients undergoing treatment about pet ownership, also did not make any type of 

recommendation during or after treatment, respectively. 

Among those healthcare professionals who made recommendations, not a single one 

recommended to stop contacting with pets, either during or after treatment. This may 
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reflect the recognition that potential benefits outweigh potential risks, but also a growing 

awareness that pets are not things [25] and, therefore, they cannot be disposed of. This 

result is also in agreement with previously cited guidelines, which advocate that 

healthcare professionals should not advise patients to part with their pets [8], but also 

with the fact that most healthcare professionals did not recognize the existence of 

potential risks. Some studies reported that the occurrence of human disease attributable 

to pets is thought to be low overall, despite the real numbers of immunocompromised 

patients affected by zoonotic infections is unknown [2, 11, 26, 27]. 

Most healthcare professionals did not consider similar recommendations for all types of 

animals. In fact, some species may potentially pose a higher zoonotic risk than others, 

namely reptiles, amphibians, rodents, exotic pets, among others. Moreover, 

immunocompromised patients should also avoid adopt juvenile pets, namely dogs and 

cats aged less than six or twelve months, and stray animals [8-10, 12, 28]. However, the 

professionals associated more potential risks to birds and cats, not selecting others 

considered high-risk pets, which may reflect their lower awareness of the existence of 

scientific evidence and self-perceived knowledge regarding potential risks. Undoubtedly, 

dogs and cats were the animal types that healthcare professionals associated more with 

potential benefits. Indeed, these are the animals most frequently present in households 

[1] and more studied and, consequently, their benefits are better known. 

However, the risk of zoonotic infections is not uniform, since there are other determinants 

apart the type and age of animal, including husbandry-related and hygiene-related 

aspects of pet ownership [8-11]. Also, there are simple measures, including hand 

hygiene, appropriate animal husbandry and altered animal-contact behaviors, which can 

reduce or eliminate the potential risk of zoonotic infections. Thus, the successful 

prevention of infection depends on the awareness of the risk for zoonotic infections [19]. 

This may also be applied to enhance the potential benefits, since with robust information, 

patients can make informed decisions regarding both the risks and benefits of pet 

ownership [2, 11]. 
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Healthcare professionals recognized the lack of scientific evidence regarding risks and 

benefits of pet ownership in cancer patients. This may explain that their practices were 

based more in their experiences and sociodemographic characteristics than in solid 

evidence. Also, this finding suggests the need for further research but also for 

disseminating existing studies on this topic and specifically in these patients or in others 

with chronic diseases or in those immunocompromised. Indeed, the majority of potential 

risks and benefits are similar for all individuals. 

The main sources of information used by healthcare professionals were internet and 

scientific papers, which is compatible with data previously reported [29]. Also, a total of 

6.4% of healthcare professionals specified other information sources not mentioned, 

namely other healthcare professionals such as veterinarians, personal experience 

regarding pet ownership and personal experience derived from clinical practice. It is 

possible that some of these information sources might have been selected by 

professionals who did not know or did not answer any source (22.9%), if these sources 

had appeared as an answer option in the questionnaire. 

The present study represents the first glance to knowledge, practices and attitudes of 

medical doctors and nurses from two Portuguese tertiary care hospitals regarding pet 

ownership during cancer survivorship. However, some limitations should be noted. First, 

most healthcare professionals in our sample were women, which may represent the 

professional group of nurses [30] but not the one of medical doctors [31], limiting the 

generalization to the latter professionals. However, considering only oncologists (the 

medical specialists most represented among the participants) with the same age range, 

the women proportion in our sample is close to the one observed at national level. 

Second, the study was limited to medical doctors and nurses from oncology services, 

limiting the generalization to other professionals that contact with patients diagnosed with 

solid tumors. Third, healthcare professionals who refused to participate might not 

consider the topic relevant, leading to an overestimation in our results, including the 

practice of asking about pet ownership. However, information to characterize non-
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participants or their refusal reasons was not available. Finally, healthcare professionalsô 

knowledge and practices were obtained by self-reports and may be subjected to social 

desirability, which may overestimate some of the results. However, their participation 

was voluntary, anonymous and confidential, and data was collected by self-administered 

questionnaire, which could minimize biased information. 

Despite the lack of scientific evidence and knowledge pointed out by healthcare 

professionals, they recognized the existence of benefits and reported an interest in 

increasing their knowledge about this area. The results highlight the need for developing 

recommendations/guidelines to direct and standardize their practices during cancer 

survivorship and for patient education to enhance the potential benefits and mitigate the 

potential risks of pet ownership.  
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Figure 1. Association between healthcare professionalsô characteristics and attitudes toward animals and their practices. 

 

 

NA, not applicable. 
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Figure 2 . Type of recommendations made by healthcare professionals during cancer 

treatment and after its completion. 

 

 

The participants could select only one type of recommendation. 
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Figure 3 . Type of animals associated with risks and benefits of pet ownership in cancer 

patients. 

 

 

The participants could select more than one type of animal, otherwise they selected ñdo not knowò or ñdo not answerò. 
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Table 1.  Healthcare professionalsô characteristics and practices. 

 
 Total sample a  Medical doctors  a Nurses  a 

p-value  
 n=142  n=30 n=112 

SOCIODEMOGRAPHICS       

Sex, n (%)       

Female  125 (88.0)  25 (83.3) 100 (89.3) 
0.372 

Male  17 (12.0)  5 (16.7) 12 (10.7) 

Age (years) , mean (SD)  40.3 (8.6)  35.9 (7.8) 41.4 (8.5) 0.002 

Age range (years) , min-max  24-61  27-58 24-61 -- 

Marital status  b, n (%)       

Partnered  96 (67.6)  18 (60.0) 78 (69.6) 
0.316 

Unpartnered  46 (32.4)  12 (40.0) 34 (30.4) 

PET OWNERSHIP       

Pet ownership history , n (%)       

Never  21 (14.9)  5 (16.7) 16 (14.4) 

0.774 
Only during childhood or adolescence  21 (14.9)  4 (13.3) 17 (15.3) 

Only during adulthood  22 (15.6)  3 (10.0) 19 (17.1) 

All phases of life  77 (54.6)  18 (60.0) 59 (53.2) 

PRACTICES       

Usually ask patients undergoing 
treatment about pet ownership , n (%) 

      

No c  67 (48.6)  19 (65.5) 48 (44.0) 
0.040 

Yes  71 (51.5)  10 (34.5) 61 (56.0) 

Recognize the existence of risks , n (%)       

No c  80 (57.1)  12 (40.0) 68 (61.8) 
0.032 

Yes  60 (42.9)  18 (60.0) 42 (38.2) 

Recognize the existence of benefits , n (%)       

No c  20 (14.1)  1 (3.3) 19 (17.0) 
0.075 

Yes  122 (85.9)  29 (96.7) 93 (83.0) 

 

n, number of participants; SD, standard deviation. 

a Calculations may have used fewer than total number of participants of the study or of each group due to missing data; b The ñPartneredò category included 

married participants or those who cohabited with a partner, and the ñUnpartneredò category included single, divorced/separated and widowed participants; 

c The ñNoò category included participants who answered ñnoò, ñdo not knowò or ñdo not answerò. 
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Table 2. Healthcare professionalsô knowledge and information sources regarding risks and 

benefits of pet ownership among cancer patients. 

  Total sample a  Medical doctors a Nurses a 
p-value  

  n=142  n=30 n=112 

RISKS       

Awareness of  the existence of scientific 
evidence , n (%) 

 
     

No b  114 (81.4)  25 (86.2) 89 (80.2) 
0.457 

Yes  26 (18.6)  4 (13.8) 22 (19.8) 

Level of knowledge , n (%)       

None or Low b  59 (41.8)  17 (56.7) 42 (37.8) 
0.064 

Medium or High c  82 (58.2)  13 (43.3) 69 (62.2) 

BENEFITS       

Awareness of the existence of scientific 
evidence , n (%) 

 
     

No b  80 (56.7)  14 (48.3) 66 (58.9) 
0.302 

Yes  61 (43.3)  15 (51.7) 46 (41.1) 

Level of knowledge , n (%)       

None or Low b  64 (45.1)  18 (60.0) 46 (41.1) 
0.064 

Medium or High c  78 (54.9)  12 (40.0) 66 (58.9) 

GENERAL KNOWLEDGE       

Sources of information  d, n (%)       

Scientific papers  41 (29.3)  8 (26.7) 33 (30.0) 0.835 

Books  31 (22.1)  2 (6.7) 29 (26.4) 0.041 

Internet  68 (48.6)  11 (36.7) 57 (51.8) 0.414 

Courses  11 (7.9)  1 (3.3) 10 (9.1) 0.685 

Others e  9 (6.4)  2 (6.7) 7 (6.4) 0.671 

Do not know/Do not answer  32 (22.9)  10 (33.3) 22 (20.0) 0.111 

Interest in increasing the level of 
knowledge on pet ownership among 
cancer patients , n (%) 

 
     

No b  16 (11.3)  4 (13.3) 12 (10.7) 
0.746 

Yes  126 (88.7)  26 (86.7) 100 (89.3) 

 

n, number of participants; SD, standard deviation. 

a Calculations may have used fewer than total number of participants of the study or of each group due to missing data; b The ñNoò category included 

participants who answered ñnoò, ñdo not knowò or ñdo not answerò; c Only one participant (medical doctor) considered that have ñHighò level knowledge on 

risks, and only two participants (one medical doctor and one nurse) considered that have ñHighò level of knowledge on benefits; d The participants could 

select more than one option, otherwise they selected ñdo not knowò or ñdo not answerò; e The ñOthersò category included participants who answered the 

following: ñOther healthcare professionalsò (n=3), ñPersonal experience regarding pet ownershipò (n=3), ñPersonal experience derived from clinical practiceñ 

(n=2) and ñDocumentariesò (n=1). 
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Appendix 1. Bayesian Information Criterion (BIC) and number of clusters for models 

fitted to the data, according to distribution structure type, volume, shape, and orientation, 

for QLQ-C30 questionnaire. 

BIC, Bayesian Information Criterion (the plot depicts the BIC value multiplied by minus 1); EII, spherical, equal volume; 

VII, spherical, unequal volume; EEI, diagonal, equal volume and shape; VEI, diagonal, varying volume, equal shape; EVI, 

diagonal, equal volume, varying shape; VVI, diagonal, varying volume and shape; EEE, ellipsoidal, equal volume, shape, 

and orientation; EVE, ellipsoidal, equal volume and orientation; VEE, ellipsoidal, equal shape and orientation; VVE, 

ellipsoidal, equal orientation; EEV, ellipsoidal, equal volume and shape; VEV, ellipsoidal, equal shape; EVV, ellipsoidal, 

equal volume; VVV, ellipsoidal, varying volume, shape, and orientation. 
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Appendix 2. Sociodemographic and clinical characteristics at baseline and breast 

cancer treatments performed during the first three years of follow-up (n=451). 

Sociodemographic and clinical characteristics at baseline 

Age  (years), mean (SD) 55.2 (10.7) 
Education  (years), n (%)  
Ò4 193 (42.8) 
5-9 128 (28.4) 
Ó10 130 (28.8) 

Cancer stage  a, n (%)  
0 / I b 250 (55.4) 
II 138 (30.6) 
III 63 (14.0) 

Menopausal status  c, n (%)  
Premenopausal 193 (42.8) 
Postmenopausal 258 (57.2) 

Treatments performed during the first year of follow-up 

Breast surgery , n (%)  
Surgery type   

Breast-conserving 232 (51.4) 
Mastectomy 219 (48.6) 

Axillary surgery   
None/SLNB 304 (67.4) 
ALND 147 (32.6) 

Breast reconstruction  51 (11.3) 
Chemotherapy , n (%) 267 (59.2) 

Timing of chemotherapy   
Neoadjuvant 27 (6.0) 
Adjuvant 240 (53.2) 

Chemotherapy schemes   
Docetaxel + Cyclophosphamide d 2 (0.4) 
Docetaxel + Fluorouracil + Epirubicin + Cyclophosphamide e 164 (36.4) 
Docetaxel + Cyclophosphamide + Doxorubicin f 26 (5.8) 
Docetaxel + Carboplatin g 1 (0.2) 
Fluorouracil + Epirubicin + Cyclophosphamide h 20 (4.4) 
Fluorouracil + Cyclophosphamide + Methotrexate i 1 (0.2) 
Cyclophosphamide + Doxorubicin j 53 (11.8) 

Number of cycles of chemotherapy   
Four 55 (12.2) 
Six 186 (41.2) 
Eight 26 (5.8) 

Radiotherapy , n (%) 333 (73.8) 
External (chest, supraclavicular and/or axillary) 243 (53.9) 
External + Brachytherapy 90 (20.0) 

Endocrine therapy , n (%) 378 (83.8) 
Tamoxifen 192 (42.6) 
Tamoxifen + Goserelin 48 (10.6) 
Anastrozole k 135 (29.9) 
Anastrozole + Goserelin 1 (0.2) 
Exemestane l 1 (0.2) 
Letrozole 1 (0.2) 

Targeted therapy (Trastuzumab) , n (%) 58 (12.9) 

Treatments performed between the first and the third year of follow-up 

Breast reconstruction , n (%) 26 (5.8) 
Endocrine therapy , n (%)  

Maintenance with no changes in drugs  m 259 (57.4) 
Maintenance with changes in drugs  n 119 (26.3) 

 

ALND, axillary lymph node dissection; n, number of patients; SD, standard deviation; SLNB, sentinel lymph node biopsy. 

a Cancer stage was classified according to the 7th edition of the American Joint Committee on Cancer Staging Manual; b  

A total of 31 and 219 patients were diagnosed with cancer stage 0 and I, respectively; c When menopausal status was 

not specified, all women with at least 60 years, women who underwent a bilateral oophorectomy and those with an intact 
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uterus and being amenorrheic for twelve or more consecutive months prior to the diagnosis in the absence of alternative 

pathological or physiological cause and follicle stimulating hormone and serum estradiol levels within the laboratory´s 

reference ranges were classified as postmenopausal, or otherwise as premenopausal 36; d Four cycles of concomitant 

cyclophosphamide (600 mg/m2 ) and docetaxel (75 mg/m2); e Three cycles of concomitant fluorouracil (500 mg/m2), 

epirubicin (100 mg/m2), and cyclophosphamide (500 mg/m2) followed by three cycles of docetaxel (100 mg/m2); f Four 

cycles of concomitant doxorubicin (60 mg/m2) and cyclophosphamide (600 mg/m2), followed by four cycles of docetaxel 

(100 mg/m2); g Six cycles of concomitant docetaxel (75 mg/m2) and carboplatin (212 mg/m2); h Six cycles of concomitant 

fluorouracil (500 mg/m2), epirubicin (100 mg/m2), and cyclophosphamide (500 mg/m2); i Six cycles of concomitant 

fluorouracil (600 mg/m2), cyclophosphamide (600 mg/m2), and methotrexate (40 mg/m2); j Four cycles of concomitant 

doxorubicin (60 mg/m2) and cyclophosphamide (600 mg/m2); k One patient switched from tamoxifen to anastrozole, and 

other patient stopped goserelin; l One patient switched from tamoxifen to exemestane, and other patient switched from 

tamoxifen to anastrozole and from anastrozole to exemestane; m From the patients that maintained endocrine therapy 

with no changes in drugs, continued receiving 124 (27.5%) tamoxifen, 2 (0.4%) tamoxifen+goserelin, 131 (29.0%) 

anastrozole, and 2 (0.4%) exemestane; n From the patients that maintained endocrine therapy with changes in drugs, 47 

(10.4%) stopped goserelin, 44 (9.8%) switched from tamoxifen to anastrozole, 15 (3.3%) from tamoxifen to exemestane, 

1 (0.2%) from anastrozole to tamoxifen, 2 (0.4%) from anastrozole to exemestane, 1 (0.2%) from anastrozole to letrozole, 

1 (0.2%) from letrozole to exemestane, 2 (0.4%) from tamoxifen to anastrozole and from anastrozole to exemestane, 1 

(0.2%) from tamoxifen to exemestane and from exemestane to tamoxifen, 1 (0.2%) from tamoxifen to 

exemestane+goserelin, and 5 (10.9%) patient started goserelin. 
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Appendix 3. QLQ-C30 Principal component analysis by evaluation moment ï 

standardized factor loadings. 

EORTC 
QLQ-C30 a 

Evaluation  

Baseline 
One-year 

follow-up 

Three-year 

follow-up 

Item 1 0.46 0.63 0.61 
Item 2 0.41 0.57 0.61 
Item 3 0.49 0.47 0.48 
Item 4 0.44 0.48 0.43 
Item 5 0.15 0.19 0.23 
Item 6 0.68 0.69 0.65 
Item 7 0.68 0.59 0.66 
Item 8 0.36 0.41 0.47 
Item 9 0.43 0.56 0.54 
Item 10 0.62 0.69 0.65 
Item 11 0.56 0.53 0.40 
Item 12 0.69 0.72 0.66 
Item 13 0.51 0.43 0.45 
Item 14 0.41 0.40 0.38 
Item 15 0.16 0.22 0.24 
Item 16 0.22 0.29 0.36 
Item 17 0.19 0.26 0.25 
Item 18 0.68 0.77 0.67 
Item 19 0.52 0.69 0.64 
Item 20 0.57 0.65 0.55 
Item 21 0.65 0.70 0.53 
Item 22 0.61 0.68 0.50 
Item 23 0.63 0.68 0.56 
Item 24 0.66 0.73 0.65 
Item 25 0.48 0.55 0.46 
Item 26 0.48 0.60 0.60 
Item 27 0.55 0.58 0.54 
Item 28 0.28 0.41 0.55 
Item 29 -0.43 -0.68 -0.63 
Item 30 -0.47 -0.66 -0.65 

    
Total Variance explained 28% 33% 29% 
Cronbachôs alpha 
coefficients 

0.896 0.923 0.908 

 

EORTC QLQ-C30, the Quality of Life Questionnaire Core 30 of the European Organization for Research and Treatment 

of Cancer. 

a Principal component analysis on the 30 items of QLQ-C30 was used to evaluate the dimensionality of the items, with the 

identification of one dimension (by the scree test acceleration factor). 
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Abstract:  

 

Background:  This study aims to describe pet ownership in a breast cancer cohort within 

five-years after diagnosis, and to identify associated factors. 

Methods:  466 patients were evaluated before treatment and five-years post-diagnosis. 

Four groups of pet ownership over the five-years were defined: ónever hadô, óstopped 

havingô, óstarted havingô and óalways hadô. Adjusted odds ratio and 95% confidence 

intervals (OR,95%CI) were computed through multinomial logistic regression to quantify 

the association between patient characteristics and the groups defined (reference: ónever 

hadô). 

Results:  At diagnosis 51.7% of patients had pets, which increased by 6.7% after; dogs 

and cats were the most common. Women presenting depressive symptoms 

(OR=5.58,95%CI:1.94-16.09) and poor quality-of-life (OR=2.65,95%CI:1.30-5.41) were 

more likely to stop having pets. Older (OR=0.47,95%CI:0.25-0.88) and unpartnered 

(OR=0.45,95%CI:0.24-0.85) women were less likely to start having pets. Those retired 

(OR=3.37,95%CI:1.32-8.59), living outside Porto (OR=2.11,95%CI:1.11-4.00), having 

diabetes (OR=2.61,95%CI:1.01-6.73) or having owned animals during adulthood 

(OR=5.97,95%CI:2.19-16.29) were more likely to start having pets. Women with higher 

education (OR=0.55,95%CI:0.32-0.97) and unpartnered (OR=0.36,95%CI:0.23-0.58) 

were less likely to always have pets. Living in larger households (OR=2.22,95%CI:1.37-

3.62), with other adults (OR=2.93,95%CI:1.53-5.61) and having animals throughout life 

(childhood/adolescence-OR=2.19,95%CI:1.33-3.60, adulthood-OR=3.87,95%CI:2.09-

7.17) were more likely to always have pets. Further, obese women 

(OR=0.27,95%CI:0.08-0.92) had lower odds of stopping having dogs/cats. Women 

submitted to neoadjuvant chemotherapy (OR=3.33,95%CI:1.07-10.35) and longer 

chemotherapy treatments (OR=3.53,95%CI:1.37-9.06) were more likely to stop having 

dogs/cats. 
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Conclusions:  Pet ownership changed during the five-year period and is influenced by 

sociodemographic, clinical and treatment characteristics, patient-reported outcomes and 

past pet ownership, reflecting the importance of human-animal interactions during the 

survivorship course. 

 

Keywords:  Breast neoplasms; Cancer survivorship; Pet ownership.  
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Introduction  

 

Globally, breast cancer is the most prevalent cancer among women accounting for nearly 

one third of all 5-year prevalent cases of cancer [1]. In the last decades, advances in 

treatment and earlier diagnosis had led to an improvement in five-year net survival that 

surpasses 80% in most countries [2]. This highlights the need for a comprehensive 

evaluation of the burden of disease among cancer survivors and how it reflects on their 

short- and long-term quality of life. The wide range of symptoms associated to the 

disease may affect all domains of quality of life, emphasizing the need for the 

identification of its determinants and for an interdisciplinary approach to cancer survivorsô 

care and management. 

Interacting with animals has been associated with physiological, physical and 

psychosocial benefits, including decreased cardiovascular risk, such as lower heart rate 

and blood pressure, increased physical activity levels, increase in ɓïendorphin, 

dopamine and oxytocin, less frequent feelings of loneliness and depression, and 

improved self-esteem [3-10].The importance and role of pets within families can make 

them important sources of emotional and social support [5, 8], which are known to 

influence the ability of cancer patients for coping with the disease, treatment and longer 

term survivorship [11].  

In cancer patients, the studies on human-animal interactions have focused mainly on 

animal-assisted interventions [12-14]. Additionally, those regarding stable relationships 

with animals, such as pet ownership, have a cross-sectional design, have a small sample 

size or have been conducted in population niches [15-17]. Moreover, it is estimated that 

more than half of households have pets in the general population [18, 19]. However, pet 

ownership has not been extensively studied among cancer patients, as well as which 

factors may influence it during the course of cancer survivorship. 

Therefore, the present study aims to describe pet ownership in a cohort of breast cancer 

patients during the first five years after diagnosis, and to identify its associated factors, 
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namely sociodemographic, clinical and treatment features, patient-reported outcomes 

and aspects of the interaction with pets before diagnosis. 

 

 

Participants and Methods  

 

Study design and participants 

The present study is based on a prospective breast cancer cohort study (NEON-BC) 

aiming to estimate the incidence of neurological complications of the disease and its 

treatments during the first years after diagnosis. The study protocol has been described 

in detail previously [20]. Briefly, the cohort comprises adult women consecutively 

admitted to the Breast Clinic of the Portuguese Institute of Oncology of Porto in 2012, 

with newly diagnosed breast cancer and proposed for surgery, either as primary 

treatment or after neoadjuvant chemotherapy. Women who had not been previously 

treated with chemotherapy and/or radiotherapy in the chest or axillary areas for other 

primary cancer diagnosed before, nor had been submitted to a previous breast surgery, 

nor had received any treatment for breast cancer before, and who could understand the 

purposes of the study and were willing to collaborate, were included. 

The participants underwent a baseline evaluation before any cancer treatment (n=506) 

and were followed up to one (n=503, 99.4%), three (n=475, 93.9%) and five (n=466, 

92.1%) years. From the 40 participants lost up to the five-year evaluation, 18 died, 16 

abandoned the study, four were transferred to another hospital and two were classified 

as unable to cooperate in the subsequent evaluations by the neurologist. Therefore, the 

present study included 466 patients. 

 

Data collection 

In all evaluations, data on sociodemographic, clinical and treatment characteristics of the 

participants and patient-reported outcomes (i.e. quality of life, anxiety and depression, 
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and sleep quality) were collected. Data regarding sociodemographic characteristics were 

obtained by face-to-face interviews using a structured questionnaire. Data on clinical and 

treatment characteristics were obtained from clinical records. Cancer stage was 

classified according to the seventh American Joint Committee on Cancer Staging Manual 

[21]. The previous diagnosis of diabetes and hypertension was collected at baseline, 

while body mass index (BMI) was computed considering weight and height measured at 

baseline, and those presenting BMI equal or higher than 30.0 kg/m2 were classified as 

obese [22]. 

Quality of life was assessed by the European Organization for Research and Treatment 

of Cancer (EORTC) Quality of Life Questionnaire Core 30 (QLQ-C30) [23], which is a 

30-item questionnaire. In NEON-BC [24, 25], the score of all items was reversed, except 

for items 29 and 30, and the final score of the questionnaire was the sum of individual 

scores of the 30 items and was expressed as z-scores, with higher scores indicating 

better quality of life. For the purpose of the present study, the median of the z-score at 

baseline was used as cut-off, with a z-score below the median indicating poor quality of 

life. Anxiety and depression were evaluated by the Hospital Anxiety and Depression 

Scale (HADS) [26], which is a 14-item questionnaire, with two 7-item subscales 

assessing the two outcomes. The score of each subscale ranges between 0 and 21, with 

a score of 11 or more on either subscale being considered a ócaseô of anxiety or 

depression (as applicable). The sleep quality was assessed using the Pittsburgh Sleep 

Quality Index (PSQI) [27], which is a 19-item questionnaire and with a global score that 

ranges from 0 to 21, with a score greater than five indicating poor sleep quality. 

In the five-year follow-up evaluation, the participants were asked whether they have or 

ever had a pet. For those who answered ñyesò, a structured questionnaire was used to 

collect more detailed data on pet ownership. Regarding the period before breast cancer 

diagnosis, the participants were asked about the type and number of animals with they 

lived and at what stages of life (childhood, adolescence and adulthood). Furthermore, 

participants were asked about the number of animals they live or have lived with since 
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breast cancer diagnosis, and, for each one, the type of animal and the moment when 

they started to live together and, for those who were no longer living with the pet in the 

five-year evaluation, the moment when they stopped to live together. 

 

Statistical Analysis 

For statistical analysis, participants were divided depending on they lived or not with any 

pet at each time point. Then, the patients were grouped according to pet ownership since 

cancer diagnosis as follows: ónever hadô (did not live with pets during the five-year 

period), óstopped havingô (lived with pets in baseline evaluation and no longer lived at 

one or more time points between one-year and five-year evaluations), óstarted havingô 

(did not live with pets in baseline evaluation and started to live at one or more time points 

between one-year and five-year evaluations) and óalways hadô (lived with pets during the 

entire five-year period). Additionally, participants were divided depending on they lived 

or not with any dog, cat, bird, fish or other animal type at each time point, and the same 

four groups were created for each animal type. In each evaluation, the number of each 

animal type was also computed for each patient as well as the total number of pets that 

the patient had. 

For the present analysis, anxiety, depression, poor sleep quality and poor quality of life 

were considered present if the outcomes were identified in the baseline evaluation. The 

patientsô characteristics are presented as counts and proportions, for categorical 

variables, and median and percentiles 25 and 75, for continuous variables. Adjusted 

odds ratio (OR) and 95% confidence intervals (CI) were computed using multinomial 

logistic regression to quantify the association between sociodemographic, clinical and 

treatment features, patient-reported outcomes and aspects of previous interaction with 

pets, and pet ownership during the first five years after breast cancer diagnosis. For this 

analysis, the outcomes of interest were: óstopped havingô, óstarted havingô and óalways 

hadô; and the reference group was: ónever hadô. The same analyses were performed for 

dog and/or cat ownership. 
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Statistical analysis was conducted using Stata, version 15.1 (StataCorp, College Station, 

Texas, USA). 

 

Ethics 

This study was approved by the Ethics Committee of the Portuguese Institute of 

Oncology of Porto (CES 406/011, CES 99/014, CES 290/014 and CES 198/016). All the 

patients provided written informed consent. 

 

 

Results  

 

The main characteristics of the participants are presented in Table 1. At baseline, more 

than half of the women were less than 55 years old (50.6%), were partnered (69.7%), 

lived with two or more persons (56.9%), were employed (52.4%) and lived outside the 

Porto Metropolitan Area (64.8%). A total of 86.3 and 27.0% of women lived with other 

adults and with children/adolescents at baseline, respectively. 

Figure 1 depicts the variation in pet ownership in the first five years after cancer 

diagnosis. At baseline, nearly half of the women (51.7%) lived with pets, and dogs and 

cats were the most frequently owned after cancer diagnosis. From baseline to the five-

year evaluation there was an increase of 6.7% in pet ownership from 51.7% to 58.4% 

(p=0.002). While there were increases in the ownership of dogs (1.9%, p=0.286), cats 

(8.8%, p<0.001), birds (3.2%, p=0.003) and fish (4.1%, p<0.001) in that period, the 

opposite was observed for other pets (0.9% decrease, p=0.285). Regarding the 

ownership of dogs, cats and other pets, more than two thirds of patients lived only with 

one animal during the entire period. Additionally, in the same period, nearly half of 

women who had birds and around two thirds of those who had fish lived with two or more 

animals. The maximum number of animals of any type owned ranged between 11 for 

animal types other than dogs, cats, birds or fish, and 18 for fish. 
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The distribution of the patients in the groups according to pet ownership was the 

following: never had (n=153, 32.8%), stopped having (n=43, 9.2%), started having (n=72, 

15.5%) and always had (n=198, 42.5%) (Figure 2). Taking into account that dogs and 

cats were the animal types most frequently owned by breast cancer patients, the 

distribution into the former groups considering the ownership of the two animal types, 

alone or together, was as follows: never had (n=202, 43.4%), stopped having (n=38, 

8.2%), started having (n=61, 13.1%) and always had (n=165, 35.4%) (Figure 2). 

Figure 3 shows the association between sociodemographic, clinical and treatment 

features, patient-reported outcomes and aspects of past interaction with pets, and pet 

ownership in the first five years after breast cancer diagnosis. Among women who had 

at least a pet from cancer diagnosis, those who presented depressive symptoms 

(OR=5.58, 95%CI: 1.94-16.09) and a poor quality of life (OR=2.65, 95%CI: 1.30-5.41) 

were more likely to stop having a pet. Older women (OR=0.47, 95%CI: 0.25-0.88) and 

those unpartnered (OR=0.45, 95%CI: 0.24-0.85) were less likely to start having a pet. 

Women who were retired (OR=3.37, 95%CI: 1.32-8.59), those who lived outside the 

Porto Metropolitan Area (OR=2.11, 95%CI: 1.11-4.00), those who had diabetes at 

baseline (OR=2.61, 95%CI: 1.01-6.73), and those who had owned animals during 

adulthood (OR=5.97, 95%CI: 2.19-16.29) were more likely to start having a pet. Women 

with a higher educational level (OR=0.55, 95%CI: 0.32-0.97) and unpartnered (OR=0.36, 

95%CI: 0.23-0.58) were less likely to always having had a pet. Further, women who lived 

in larger households (OR=2.22, 95%CI: 1.37-3.62) and with other adults (OR=2.93, 

95%CI: 1.53-5.61), those who had had animals during childhood/adolescence (OR=2.19, 

95%CI: 1.33-3.60) and adulthood (OR=3.87, 95%CI: 2.09-7.17) were more likely to 

always having had a pet since diagnosis of breast cancer. 

Among women who had at least a dog and/or a cat from cancer diagnosis, most of the 

reported associations were maintained, namely with age, marital status, number of 

people and presence of adults in the household, place of residence, presence of 

depressive symptoms and poor quality of life at diagnosis, and owning animals during 
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childhood/adolescence and during adulthood (Figure 4). Additionally, women who were 

obese at baseline (OR=0.27, 95%CI: 0.08-0.92) had lower odds of stopping having a 

dog and/or a cat. Women who were submitted to neoadjuvant chemotherapy (OR=3.33, 

95%CI: 1.07-10.35) and longer time periods of this treatment type (OR=3.53, 95%CI: 

1.37-9.06) had higher odds of stopping having a dog and/or a cat. Further, women who 

lived outside the Porto Metropolitan Area (OR=2.12, 95%CI: 1.34-3.35) had higher odds 

of always having had a dog and/or a cat (Figure 4). 

 

 

Discussion  

 

The present study showed that nearly half of breast cancer patients lived with pets at 

diagnosis, being dogs and cats the animals with which the participants contacted more 

frequently in that moment and in the following five years. In that period, about one third 

of women never had a pet, while more than two fifths of women always had a pet. Age, 

education, marital status, presence of adults in and size of household, employment 

status and place of residence were associated with pet ownership during the five-year 

period, as well as diabetes, depressive symptoms and quality of life at diagnosis, and 

past experience with pets. Further associations were observed with dog and/or cat 

ownership during the five-year period, namely obesity at diagnosis, and timing and 

duration of chemotherapy. 

The frequency of pet ownership among breast cancer patients was similar to that 

estimated in the general Portuguese population [18]. At cancer diagnosis nearly half of 

the women lived with pets and that proportion slightly increased in the following years, 

whereas in the country a variation of +7% was observed during the same period. 

However, direct comparisons are difficult to interpret due to potential differences in 

populations characteristics. Also, dogs and cats were the animals with which the 

participants contacted more frequently at diagnosis and afterwards, which is consistent 
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with estimated data in the general population [18]. The proportion of women who started 

having a pet in the five-year period is higher than those who stopped having one, and it 

was observed in all animal types studied. This may be partly due to the fact that pets are 

usually associated with benefits for health and well-being, namely emotional and social 

support, companionship, and reducing stress and anxiety, which may be particularly 

relevant after a cancer diagnosis. 

Some sociodemographic characteristics associated with pet ownership among breast 

cancer patients were previously reported in the general population, including age, 

education, marital status, household size and structure, and place of residence [28-32]. 

In our study, most of these associations were also observed with dog and/or cat 

ownership. Contrarily, women who were retired had higher odds of starting having a pet. 

Previous studies found an association between employment status and pet ownership, 

with less retired people among pet owners, which is also expected considering the 

younger age observed in that group [30, 31]. In our study, almost half of the women who 

started having a pet and who were retired had an early retirement, with their partners 

probably still working. Given that, it could be possible that they spend more time alone 

during the day, suggesting that a pet may be a source of companionship for these 

women. However, we did not have data available on partnersô employment status to 

confirm this hypothesis. Also, women who had had animals previously were more likely 

to start having a pet, and their experience may lead to the belief that pets may be 

important for their well-being. This latter may be also a possible explanation for women 

who presented diabetes at diagnosis had higher odds of belonging to that group, 

suggesting that pets may be sources of emotional and social support [5, 8], which are 

well-recognized determinants to patients cope with cancer diagnosis and treatment, as 

well as with other health problems. 

Besides the health benefits, interacting with pets may also pose some potential risks, 

namely zoonotic infections, which may be particularly pertinent in cancer patients, and 

specifically those immunocompromised and/or receiving immunosuppressive treatment 
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such as chemotherapy [33]. In fact, the infection susceptibility of cancer patients may 

vary during their survivorship course. In this study, women submitted to longer time 

periods of chemotherapy had higher odds of stopping having a dog and/or a cat. The 

recommendations for immunocompromised patients refer to increase vigilance over 

maintaining their petsô health and to adopt husbandry and hygiene-related measures in 

order to mitigate the potential risk of zoonotic infections [34-36]. Although it is advocated 

that healthcare professionals should not advice patients to part with their pets [34], this 

possibility could not be excluded. Other possible explanations may be womenôs own fear 

to contact with pets or uncertainty of not being able to take care of them during cancer 

treatment. 

Women who presented depressive symptoms and poor quality of life at baseline were 

more likely to stop having a pet. These associations were also observed with dog and/or 

cat ownership. Previous research shows an association between the bond that cancer 

patients established with their pets and depressive symptoms that may be partially 

dependent on treatment status; during treatment, a stronger bond is associated with 

higher depressive symptoms, while after treatment completion, the opposite is also true. 

It is possible that patients who were strongly attached with their pets may experience 

more distress due to challenges related to pet care, and anxiety and concerns on the pet 

future [17, 37]. Therefore, some patients may not be able to deal with diagnosis and 

treatment and, at the same time, with their petsô care and may have to find ways to 

alleviate the associated burden, namely by giving them. Although, this option was not 

frequently answered. 

In the current study, women who were obese at diagnosis were less likely to stop having 

a dog and/or a cat. Pet ownership, and dog ownership specifically, has been shown to 

be associated with increased physical activity levels and greater odds of meeting 

physical activity guidelines, which may explain the possible association between pet 

ownership and body weight [38, 39]. Pets may also give a motivation for exercise. 
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Moreover, pets may provide social support that is one of the most important predictors 

of adoption of behavior change and its maintenance.  

The major methodological strength of the present study is the prospective design of 

multiple and systematic evaluations of the total cohort. Additionally, to the best of our 

knowledge, this is the first study describing the pet ownership patterns in a cohort of 

women diagnosed with breast cancer during the first five years after diagnosis, while 

also identifying their associated factors. However, some limitations should be noted. This 

study only included women diagnosed with breast cancer, which limits the generalization 

of the results to other cancer patients. Conducting studies addressing other cancer sites 

would help to understand if the effects of the characteristics studied on pet ownership 

are the same. Data about pet ownership was collected at five-year evaluation, which may 

have cause recall bias as changes in pet ownership may have occurred at any time after 

cancer diagnosis. Although it is not expected that women forget the moment when they 

started and stopped (as applicable) to live with a pet, such as a dog or a cat, this may be 

hindered when the number of animals increases or the animal type changes. 

Furthermore, the groups of patients who stopped and started having a pet in the five-

year period had a large within group heterogeneity, since only the starting point was 

constant among individuals of the same group. However, the small number of patients 

in every possible trajectory and the large number of possible trajectories within each 

group would invalidate the data analysis, while also making it difficult to summarize the 

results and to draw conclusions. Further studies with larger sample sizes would allow to 

better capture the differences within these groups. Additionally, a causal relationship 

between treatment characteristics and pet ownership may be difficult to establish due to 

the fact that treatments were performed during the first year. However, the treatment 

plan was defined at breast cancer diagnosis, which probably preceded any changes in 

the pet ownership. 

Nearly half of the women lived with pets at cancer diagnosis and that proportion slightly 

increased in the following five years. In that period, changes in pet ownership are 
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influenced by sociodemographic, clinical and treatment features, patient-reported 

outcomes and aspects of the interaction with pets before diagnosis. A cancer diagnosis 

is an overwhelming experience that may unsettle everyone. While for some patients a 

pet seems to be a source of emotional and social support that helps them to cope with 

diagnosis and treatment, for others a pet seems to be a source of distress, concerns and 

anxiety. Therefore, it is important to highlight that in both cases the efforts should be 

focused on reducing potential negative effects associated with pets, while also 

enhancing their potential benefits, by providing information and education to patients and 

promoting a safe, healthy and valuable contact between patients and their pets during 

the survivorship course. 
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Figure 1 . Pet ownership during the first five years after breast cancer diagnosis 

according to animal type (A) and number of animals by animal type (B). 
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Figure 2.  Pet ownership groups during the first five years after breast cancer 

diagnosis, overall and according to animal type. 
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Figure 3.  Association between sociodemographic, clinical and treatment features, 

patient-reported outcomes and other characteristics related with past experience with 

pets, and pet ownership during the first five years after breast cancer diagnosis, among 

women who had at least one pet since diagnosis (reference category: ónever hadô). 

 

 

ALND, axillary lymph node dissection; NA, not applicable; SLND, sentinel lymph node biopsy. 

a Adjusted for age (continuous) and education (Ò4, 5-9, Ó10); b Data referred to baseline evaluation; c The median age 

of participants was 55 years; d The ñPartneredò category included participants who were married or cohabitating with 

a partner, and the ñUnpartneredò category included single, divorced/separated and widowed participants; e To have 

presented lymphedema within the five-year period; f Treatment characteristics referred to treatments performed during 

the first year after diagnosis; g The percentile 75 of chemotherapy duration was 113 days, h The percentile 75 of 

radiotherapy duration was 42 days. 
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Figure 4.  Association between sociodemographic, clinical and treatment features, 

patient-reported outcomes and other characteristics related with past experience with 

pets, and dog and/or cat ownership during the first five years after breast cancer 

diagnosis, among women who had at least one dog and/or cat since diagnosis 

(reference category: ónever hadô). 

 

 

ALND, axillary lymph node dissection; NA, not applicable; SLND, sentinel lymph node biopsy. 

a Adjusted for age (continuous) and education (Ò4, 5-9, Ó10); b Data referred to baseline evaluation; c The median age of 

participants was 55 years; d The ñPartneredò category included participants who were married or cohabitating with a 

partner, and the ñUnpartneredò category included single, divorced/separated and widowed participants; e To have 

presented lymphedema within the five-year period; f Treatment characteristics referred to treatments performed during 

the first year after diagnosis; g The percentile 75 of chemotherapy duration was 113 days, h The percentile 75 of 

radiotherapy duration was 42 days. 
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Table 1.  Main characteristics of the participants. 

 
Total 

n=466 a 

Sociodemographic characteristics b  

Age (in years), median (P25-P75) 55 (47-63) 
Education (in years), n (%)  
Җп 197 (42.3) 
5-9 131 (28.1) 
җмл 138 (29.6) 

Marital status c, n (%)  
Partnered 325 (69.7) 
Unpartnered 141 (30.3) 

Number of people in the household, n (%)  
0-1 201 (43.1) 
җн 265 (56.9) 

Presence of adults in the household (Yes), n (%) 402 (86.3) 
Presence of children/adolescents in the household (Yes), n (%) 126 (27.0) 
Number of children/adolescents in the household, n (%)  

0 340 (73.0) 
1 87 (18.7) 
җ2 39 (8.4) 

Employment status, n (%)  
Employed 244 (52.4) 
Unemployed 103 (22.1) 
Retired 117 (25.1) 

Monthly income (in euros), n (%)  
Җрлл 250 (53.4) 
>500 204 (43.8) 

Place of residence, n (%)  
Porto Metropolitan Area 162 (34.8) 
Outside the Porto Metropolitan Area 302 (64.8) 

Clinical characteristics  

Cancer stage b, n (%)  
0/I 256 (54.9) 
II 140 (30.0) 
III/IV 70 (15.0) 

Diabetes (Yes) b, n (%) 46 (9.9) 
Hypertension (Yes) b, n (%) 147 (31.5) 
Obesity (Yes) b, n (%) 107 (23.0) 
Lymphedema during the five-year period (Yes), n (%) 114 (24.5) 
Other primary cancer, n (%)  

No 425 (91.2) 
Before index breast cancer 17 (3.7) 
After index breast cancer 24 (5.2) 

Treatment characteristics e  

Surgery  
Breast surgery f, n (%)  

Breast-conserving 236 (50.6) 
Mastectomy 229 (49.1) 

Axillary surgery, n (%)  
None/SLND 311 (66.7) 
ALND 155 (33.3) 

Chemotherapy  
Any chemotherapy (Yes), n (%) 280 (60.1) 
Timing of chemotherapy g, n (%)  

Adjuvant 249 (88.9) 
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Neoadjuvant 31 (11.1) 
Duration of chemotherapy (in days) g, median (P25-P75) 105 (103-113) 

Radiotherapy  
Any radiotherapy (Yes), n (%) 344 (73.8) 
Type of radiotherapy h, n (%)  

Only external 253 (73.5) 
External + brachytherapy 91 (26.5) 

Duration of radiotherapy (in days) h, median (P25-P75) 34 (32-42) 
Endocrine therapy (Yes), n (%) 390 (83.7) 
Targeted therapy (Yes), n (%) 61 (13.1) 

Patient-reported outcomes  

Quality of life trajectory during the five-year period (Downward) d, n (%) 305 (71.9) 
Anxiety during the five-year period (Yes), n (%) 249 (53.4) 
Depression during the five-year period (Yes), n (%) 113 (24.2) 
Poor sleep quality during the five-year period (Yes), n (%) 398 (85.4) 

Characteristics related with pet ownership  

Having had animals during childhood/adolescence (Yes), n (%) 338 (72.5) 
Having had animals during adulthood (Yes), n (%) 396 (85.0) 
 

ALND, axillary lymph node dissection; n, number of observations; P25, percentile 25; P75, percentile 75; SLND, sentinel 

lymph node biopsy. 

a Percentages may not add to 100 due to missing data; b Data referred to baseline evaluation; c The ñPartneredò category 

included participants who were married or cohabitating with a partner, and the ñUnpartneredò category included single, 

divorced/separated and widowed participants; d Calculations were made taking into account the total number of patients 

who were considered in the trajectories analysis (n=424); e Treatment characteristics referred to treatments performed 

during the first year after diagnosis; f One patient was not submitted to breast cancer surgery, but only to axillary surgery;  

g Calculations were made considering the total number of patients who received chemotherapy (n=280); h Calculations 

were made considering the total number of patients who received chemotherapy (n=344). 
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Abstract:  

 

We aimed to culturally adapt the Lexington Attachment to Pets Scale (LAPS) and to 

assess the difference between having a dog or a cat in the measurement of human-

animal bond (HAB) and the characteristics associated with it. The Portuguese LAPS (P-

LAPS) was applied to 379 participants. A differential item functioning (DIF) analysis was 

used based on the iterative hybrid ordinal logistic regression/item response theory 

approach. The impact of the identified items with DIF on P-LAPS was examined 

comparing the Test Characteristics Curves of dog-owner and cat-owner groups, for all 

items and for the subset of the items found to have DIF. The structure of P-LAPS was 

evaluated and two components were retained, representing the inner and the outer HAB. 

Four items presented animal type-related DIF, two favored cat owners and two favored 

dog owners. Comparing all items aggregated with those found to have DIF, differences 

may become negligible small due to canceling of differences in opposite directions. 

Female, younger and unpartnered participants and those living in households with no 

children were found to have a stronger bond with their animals. Similarly, living with more 

than one animal and with different animal species, having had animals during childhood 

or adolescence, and carrying out activities with their favorite pet were also associated 

with higher scores in the questionnaire. P-LAPS is a valid and reliable instrument to 

measure HAB of Portuguese adults to their pets, suitable for use with dog and cat 

owners. 

 

Keywords:  Bonding, Human-Pet; Differential Item Functioning; Pets; Principal 

Component Analysis.  
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Introduction  

 

Animals play an important role in the lives of many people around the world, being often 

described as family members or friends. In 2018, an estimated 80 million European 

Union households have at least one pet and nearly one quarter have a dog or a cat [1]. 

Interaction with animals is associated with physiological effects, namely lower heart rate 

and blood pressure and increase in serum ɓïendorphin and dopamine, and psychosocial 

effects, including less frequent feelings of loneliness and depression, as well as improved 

self-esteem [2, 3]. 

Within human-animal interactions lies the concept of human-animal bond (HAB).The 

latter is defined as a ñmutually beneficial and dynamic relationship between people and 

animals that is influenced by behaviors essential to the health and well-being of both 

[which] includes, among other things, emotional, psychological, and physical interactions 

of people, animals, and the environmentò [4]. The most frequently tool used for 

measuring the multidimensional concept of HAB is the Lexington Attachment to Pets 

Scale (LAPS), which was specifically designed to measure the emotional attachment of 

individuals to their pets [5, 6]. 

The HAB concept has been reported to be associated with some characteristics, namely 

the type of animal; with dog owners presenting, in some cases, a stronger bond than cat 

owners [5, 7, 8]. However, these differences may be due to dog and cat owners having 

different personalities or expectations of their pets, or result from the fact that some items 

of scales measuring the HAB concept are more associated with the relationship 

observed with one type of animal than the other [5, 9]. 

The present study aims to translate, culturally adapt and test the psychometric properties 

of the LAPS in a sample of Portuguese adults. Additionally, it also aims to assess the 

difference between having a dog or a cat in the measurement of HAB, using a differential 

item functioning (DIF) analysis, and the characteristics associated with it.  
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Participants and Methods  

 

Questionnaire ñLexington Attachment to Pets Scaleò 

LAPS [5] is a self-administered questionnaire which consists of 23 items assessed using 

a 4-point Likert scale ranging from (1) ñstrongly agreeò to (4) ñstrongly disagreeò, 

according to the respondentsô opinion on some brief statements about their favorite pet. 

Each item could also be classified as ñDonËt know or refuseò. The total score ranges from 

0 to 69, with higher values representing a stronger HAB. 

For the purpose of the present study, LAPS, originally written in English, was translated 

into Portuguese by two health researchers. The Portuguese version of LAPS (P-LAPS) 

was back-translated into English by an independent native English speaker and by a 

professional English translator, both blinded to the original version, and it was compared 

with the original version of the instrument to ensure equivalence between the two 

versions. Discrepancies were discussed and resolved by unanimous agreement. 

 

Participants 

Portuguese adults who went to a veterinary office (n=39), veterinary hospitals (n=263), 

or municipal shelters (n=92) in the Porto Metropolitan Area (five institutions were 

included), and who had at least one pet at enrolment, were selected for the present 

study. The invitation to participate were made by a veterinarian (veterinary office and 

municipal shelters) or by a member of the research team (veterinary hospitals) during a 

visit to one of the three places mentioned above, after a brief explanation of the study. 

The participation was voluntary and anonymous. Data on sociodemographic 

characteristics and information related with pet ownership were collected. The 

participants who live with more than one animal at the enrolment moment were 

requested to choose their favorite one or, if not possible, the one with whom they have 

shared a longer relationship. More detailed information about the favorite pet was also 
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requested, namely the type of animal, the duration of the relationship and the type and 

duration of daily activities carried out with the pet. 

 

Statistical Analysis 

The questionnaires with less than a half of items completed were excluded (n=15). 

Therefore, the present analysis included a total of 379 questionnaires with at least 12 

items answered. As proposed for the original scale, the response categories were coded 

as follows: 0ïstrongly disagree, 1ïsomewhat disagree, 2ïsomewhat agree, and 3ï

strongly agree. The scores of items 8 and 21 were reversed previously to the analysis. 

Principal component analysis (PCA) was used to assess the dimensionality of P-LAPS, 

and the number of components to retain was determined by the inspection of the scree 

plot based on the optimal coordinates and the acceleration factor. All available data were 

included in the analysis using pairwise deletion (available-case analysis). The oblimin 

rotation was applied to simplify the factor structure, considering that factors were 

expected to be correlated. Items with absolute factor loading of 0.4 or higher were 

interpreted as having a meaningful contribution to the corresponding underlying 

component. Cronbachôs alpha (Ŭ) were used to evaluate the internal consistency, with 

values of 0.7 or higher indicating good internal consistency. Omega hierarchical (ɤh) was 

used to evaluate the unidimensionality. 

Since the questionnaire includes items for which responses may differ depending on the 

type of animal, a DIF analysis was used based on the iterative hybrid ordinal logistic 

regression (OLR)/item response theory (IRT) approach [10]. Only dog and cat owners 

were considered in this analysis as there was a small number of owners of other animal 

types (n=9). The response options of each item were collapsed in three or two 

categories, if one of them had less than five observations and maintaining the same 

response direction (agree vs. disagree). The likelihood ratio (LR) ɢ2 test was used as the 

detection criterion for the presence of DIF and for its classification as either uniform 

(effect is constant) or non-uniform (effect varies conditional on the trait level), at the 
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significance level of 0.01. For items identified with DIF, the McFaddenôs pseudo R2 and 

the respective f2 were used as the magnitude effect measure, with values close to 0.02 

indicating a small effect size, values close to 0.15 indicating a medium effect size and 

values close to 0.35 indicating a large effect size [11]. The impact of the identified items 

with DIF was examined comparing the Test Characteristics Curves (TCC) of dog-owner 

and cat-owner groups, for all items (both items with and without DIF) and for the subset 

of items found to have DIF. Additionally, the Differential Test Functioning index was 

calculated. 

The total score was computed as the sum of the scores of each component. A total of 

279 (74%) participants completed all questionnaire and the median number of missing 

values by each individual was one. Considering the missing values as missing 

completely at random, the average of items completed by each individual was calculated 

and multiplied by the number of items of each component. The number of items required 

to replace the missing values was estimated considering a value of reliability of 0.7 or 

higher by component. This was calculated using the SpearmanïBrown prophecy 

formula. 

The association of total score and of each component score with sociodemographic 

characteristics and pet ownership experiences of the participants was measured in order 

to assess the construct validity of P-LAPS. The variables included in the analysis have 

been previously reported to be associated with HAB. Sample characteristics are 

presented as counts and proportions, for categorical variables, and for continuous 

variables, mean and standard deviation (symmetric distribution) or median and 

percentiles 25 and 75 (P25-P75) (markedly assymetrical distribution). The comparisons 

were performed using the Studentôs t-test for paired samples or analysis of variance 

(ANOVA). 

Statistical analysis was conducted using Stata, version 11.2 (StataCorp, College Station, 

Texas, USA) and the lordif package [10] for R, version 3.6.0 (R Core Team. Vienna. 

Austria). 
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Ethics 

The study was approved by the Ethics Committees of the Institute of Public Health of the 

University of Porto (CE17070) and Institute of Biomedical Sciences Abel Salazar of 

University of Porto (P189/2017). 

 

 

Results  

 

Participantsô characteristics 

The main characteristics of the sample are presented in Table 1. Most participants were 

women (63.5%) and their age ranged between 18 and 87 years, with a mean age of 42 

years. Half of the participants were married or cohabitating with a partner and a total of 

15.5% lived with children. Most participants (58.5%) reported owning two or more 

animals. One fifth of the participants reported having a pet only in adulthood. Dogs 

(n=251, 67.5%) and cats (n=112, 30.1%) were the most frequent animals reported as 

favorite pets. The median time spent in daily activities with their favorite pets, mainly 

taking care of or playing with them, was about two hours. 

 

Dimensionality of the questionnaire P-LAPS 

Table 2 presents the descriptive statistics of the 23 items of the questionnaire. The 

number of complete answers for each item ranged from 351 (item 7) to 372 (item 20) 

and the answersô mean ranged from 1.90 (item 9) to 2.90 (item 20). The item 

discrimination considering one dimension varied between 0.25 (item 21) and 0.72 (item 

23). The first four components presented eigenvalues higher than one (9.41, 1.91, 1.25, 

1.12); however, according to the inspection of the scree plot based on the optimal 

coordinates and the acceleration factor, two components should be retained. The results 

from the PCA for two components using an oblimin rotation are presented in Table 3. 

Component 1 (items 8, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22 and 23; sum of squared 
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loadings: 6.37; % of total variance: 28.0) consisted of items regarding the outward 

expression of the HAB and termed as óouter HABô. Component 2 (items 1, 2, 3, 4, 5, 6, 

7, 9, 10, 11 and 12; sum of squared loadings: 4.96; % of total variance: 22.0) named as 

the óinner HABô representing the constellation of inner thoughts and feelings toward 

favorite pet. The correlation between the two components was 0.55. The questionnaire 

showed good internal consistency (Ŭ=0.72) and a strong unidimensionality (ɤh=0.72). 

 

Differential item functioning 

Items 4, 6, 7 and 16 presented animal type-related DIF. Figure 1 depicts item true score 

functions based on group-specific item parameter estimates for these items. Item 4 (ñI 

believe my pet is my best friendò) and item 6 (ñI love my pet because he/she is more loyal 

to me than most of the people in my lifeò) showed uniform DIF [Pr(ɢ2
12
,1)<0.001]. The ɢ2

13
 

test was also significant (p<0.001), although the non-significant ɢ2
23

 test showed the DIF 

was primarily uniform. Additionally, the dog owners were prone to endorse the item with 

lower categories compared to the cat owners with the same overall attachment level. For 

both items, the item response functions suggested that the category threshold 

parameters for the former group were higher than those for the last group (item 4: 0.17 

vs. -0.17, 1.88 vs. 1.07; item 6: -0.18 vs. -0.33, 1.36 vs. 0.67; 2.14 vs. 1.54). Item 7 (ñI 

enjoy showing other people pictures of my petò) and item 16 (ñI would do almost anything 

to take care of my petò) also revealed uniform DIF, as observed for the previous items, 

but in the opposite direction. Thus, for the same overall attachment level, the dog owners 

had a higher probability of endorsing the item with higher categories compared to the cat 

owners. The category threshold parameters for the dog owners were smaller than those 

for the cat owners (item 7: 0.09 vs. 0.65, 2.06 vs. 2.5; item 16: 0.91 vs. 1.34). 

For all items, the magnitude of DIF was considered small (items 6 and 7: R2=0.014; items 

4 and 16: R2=0.027). Although the impact of these differences was very small, the 

difference in TCC implies that cat owners would score slightly higher (more attachment) 
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if animal type-specific item parameter estimates were used for scoring. When 

aggregated over all items in the test or over the subset of items found to have DIF, 

differences in item characteristic curves may become negligible small due to canceling 

of differences in opposite directions, which is what appears to have happened here 

(Figure 2). 

 

Effects of participantsô characteristics on measuring the human-animal bond 

The associations between the participantsô characteristics and P-LAPS scores are 

presented at Table 4. Female and younger participants tended to have a stronger bond 

with their favorite pets. Additionally, those who were unpartnered and that lived in 

households with no children were found to have a stronger bond with their animals. The 

education level was not associated with the total score but was related with scores of 

both components, in an opposite direction. Thus, the participants with a lower education 

level presented higher scores in the óinner HABô than the participants with a higher 

education level and, inversely, the latter participants presented higher scores in óouter 

HABô than the former. Living with more than one animal and with different animal species 

seemed to be associated with a stronger bond. Having had animals during childhood or 

adolescence seems to be related with higher scores in óouter HABô. Furthermore, the 

participants who identified a dog as their favorite pet scored higher in P-LAPS compared 

to those reporting a cat. Those who reported carrying out activities with their favorite pet, 

namely walking, taking care, playing and talking, were more attached to their animals, 

especially if they spent more than two hours a day in these activities. 

 

 

Discussion  

 

The present study depicts the cultural adaptation process of P-LAPS in order to face the 

lack of availability of instruments to measure the HAB of Portuguese adults to their pets. 
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The structure of P-LAPS was evaluated and two components were retained, 

representing the inner and the outer HAB. The questionnaire showed good internal 

consistency and a strong unidimensionality, and it is suitable for use with dog and cat 

owners. Female, younger, unpartnered participants and those living in households with 

no children were found to have a stronger bond with their animals. Similarly, living with 

more than one animal and with different animal species, having had animals during 

childhood or adolescence, and carrying out activities with their favorite pet were also 

associated with higher scores in the questionnaire. 

To our knowledge, this is the first study that applied a DIF analysis based on the iterative 

hybrid OLR/IRT approach to explain the concept. Four items presented animal type-

related uniform DIF, so dog and cat owners with the same level of attachment answered 

differently on these items, and the influence of the type of animal owned on item-scores 

was constant across all trait levels. Thus, ensuring equivalent measurement is important 

prior to making comparisons among individuals or groups to ensure that comparisons 

between dog and cat owners are not subjected to measurement bias [12]. 

Considering the total scale, differences become negligible small due to canceling of 

differences in opposite directions. Therefore, P-LAPS is suitable for use with dog and cat 

owners. The original study [5] reported the same conclusion although the analysis 

presented by the authors was based on the IRT approach by comparison of the 

thresholds between the items scores and by calculation of the correlation between the 

23-item thresholds. Previously to the analysis, the authors collapsed the four categories 

of each scale item into binary values. Contrarily, the hybrid approach presented in our 

study is a flexible and robust framework for DIF detection, which aggregates OLR with 

trait level scores from IRT as the matching criterion [10, 13]. Our analysis strengthened 

the previous conclusion confirming that even with more categories the equivalence 

measurement is present. 

In the original version [5], the PCA with varimax rotation yielded three orthogonal 

components: component 1 (general attachment, items 1-11), component 2 (people 
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substituting, items 12-18) and component 3 (animal rights/welfare, items 19-23). 

Additionally, items 8, 10 and 20 should also be considered in the component 2 and item 

21 in the component 1, considering the factor loading threshold of 0.4 in order to be 

interpreted as having a meaningful contribution to the corresponding underlying 

component. Thus, the component 1 is quite similar to our component 2, which represents 

óinner HABô, and the other two components are quite similar with our component 1, which 

represents óouter HABô. This occurs despite the slight differences, namely in what 

concerns the methodology, since we used an oblimin rotation as we assumed that the 

components were correlated.  

Our study also allowed to determine the characteristics associated with the total scale 

and its two components. Some of the associations found between the sociodemographic 

characteristics of the participants and a higher overall score in P-LAPS were previously 

described, namely the sex, the marital status, and the childless households [5, 14, 15]. 

Additionally, living with more than one animal and with different animal species, having 

had animals during childhood or adolescence, and carrying out daily activities with their 

favorite pet were also associated with higher overall scores, as previously reported [5, 

14, 16]. 

The associations between age and total questionnaire or óouter HABô were unexpected. 

Previous findings showed that older people presented a stronger bond with their pets [5]. 

Another study reported a nonlinear relationship between the two variables, with a positive 

association from participants in early through middle adulthood (up to 54 years) and an 

inverse association for older participants [16]. One possible reason for these conflicting 

results may be due to increasingly concerns about animal rights/welfare and the role of 

animals in the society, which may influence younger people and, consequently, may 

overestimate their scores. This could also explain the unexpected association between 

education level and óouter HABô. On the other hand, lower education level seemed to be 

associated with óinner HABô, which is in accordance with previous results [5]. 
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Longer relationships seemed to be related with a stronger bond, either as a result of the 

gradual process of bond development or the longer retention of animals to which the 

respondent has a stronger bond [16]. In the present study, it was observed a trend of 

longer relationships with favorite pet were associated with a stronger bond, though not 

significantly. Nevertheless, it is also possible that there are variables that contribute more 

to explain the HAB than this variable. 

Some limitations should be acknowledged. The HAB was exclusively measured with a 

self-administered questionnaire and may be subjected to social desirability, which may 

overestimate the scores. Additionally, only nine participants reported another animal 

besides dog or cat as their favorite pet, which invalidated the generalizability of the 

results to those ones, like the original study [5]. Further research is needed in order to 

understand if the questionnaire could be applied to Portuguese adults who own other 

animals besides dogs and cats. 

 

 

Conclusion  

 

P-LAPS showed good psychometric properties and it is a valid and reliable instrument 

to measure the HAB in the Portuguese population. The questionnaire is suitable for use 

with dog and cat owners. The assessment of the HAB can be an important tool to 

maximize the potential of the relationship between people and their animals and 

specifically to promote the health and well-being of both.  
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Figure 1 . Item True Score Functions for the items with Differential Item Functioning, by 

type of animal. 
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Figure 2.  Test Characteristics Curves including all items (left) and only items with 

Differential Item Functioning (right), by type of animal. 

 

TCC, Test Characteristics Curves. 
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Table 1.  Characteristics of the participants. 

 
Total sample a 

n=379 

Sociodemographic characteristics   

Sex, n (%)  

Female 235 (63.5) 

Male 135 (36.5) 

Age (years) , mean (SD) 42.2 (14.8) 

Marital status  b, n (%)  

Partnered 185 (49.6) 

Unpartnered 188 (50.4) 

Education level , n (%)  

Ò 4 22 (5.8) 

5-9 47 (12.4) 

10-12 120 (31.8) 

> 12 189 (50.0) 

Have children in the household , n (%) 57 (15.5) 

Live alone , n (%) 32 (9) 

Pet ownership experiences   

Number of animals in the house , n (%)  

One 161 (42.5) 

Two or more 218 (58.5) 

Animal species owned currently , n (%)  

One 249 (66.7) 

Two or more 130 (34.3) 

Pet ownership history , n (%)  

Only present 70 (19.5) 

Past and present 288 (80.5) 

Having had  animals during childhood  or adolescence , n (%)  193 (52.5) 

Characteristics related with favorite pet   

Type of animal , n (%)  

Dog 251 (67.5) 

Cat 112 (30.1) 

Other 9 (2.4) 

Duration of the relationship  (years) , median (P25-P75) 5 (2-10) 

Type of daily a ctivities carried out  with favorite pet , n (%)  

Walking 223 (60.8) 

Taking care 313 (85.3) 

Playing 316 (86.1) 

Talking 293 (79.8) 

Duration of activities carried out with favorite pet  per day 
(minutes) , median (P25-P75) 

120 (60-180) 

Animal response to an order , n (%)  

Do not give orders 17 (4.7) 

Always obey 113 (31.2) 

Obey sometimes or never obey 232 (64.1) 

Animal training method , n (%)  

Do not use any training method 127 (37.8) 

With rewards 185 (55.1) 

With punishment 24 (7.1) 

 

n, number of participants; P25, percentile 25; P75, percentile 75; SD, standard deviation. 

a Calculations may have used fewer than 379 participants due to missing data; b The ñPartneredò category included participants who were 

married or cohabitating with a partner, and the ñUnpartneredò category included single, divorced/separated and widowed participants. 
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Table 2. Descriptive statistics of items of the Portuguese version of Lexington 

Attachment to Pets Scale. 

P-LAPS n (%) Mean SD 
Item-total correlation 

corrected of each 
item  

Item 1 356 (93.9) 2.10 0.89 0.61 

Item 2 353 (93.2) 2.00 1.03 0.61 

Item 3 361 (95.3) 2.30 0.88 0.60 

Item 4 361 (95.3) 2.30 0.80 0.69 

Item 5 357 (94.2) 2.20 0.90 0.52 

Item 6 357 (94.2) 2.10 0.93 0.68 

Item 7 351 (92.6) 2.40 0.78 0.48 

Item 8 a 362 (95.5) 2.30 1.02 0.47 

Item 9 360 (95.0) 1.90 1.11 0.31 

Item 10 352 (92.9) 2.40 0.76 0.53 

Item 11 368 (97.1) 2.50 0.64 0.56 

Item 12 361 (95.3) 2.30 0.70 0.61 

Item 13 361 (95.3) 2.60 0.62 0.63 

Item 14 370 (97.6) 2.80 0.43 0.54 

Item 15 365 (96.3) 2.80 0.52 0.68 

Item 16 371 (97.9) 2.80 0.45 0.59 

Item 17 370 (97.6) 2.70 0.55 0.54 

Item 18 371 (97.9) 2.80 0.42 0.65 

Item 19 370 (97.6) 2.80 0.44 0.67 

Item 20 372 (98.2) 2.90 0.41 0.64 

Item 21 a 369 (97.4) 2.40 1.07 0.25 

Item 22 371 (97.9) 2.80 0.50 0.68 

Item 23 371 (97.9) 2.80 0.49 0.72 

 

n, number of observations; P-LAPS, the Portuguese version of Lexington Attachment to Pets Scale; SD, standard deviation. 

a Items with reversed score. 
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Table 3. Principal Component Analysis of the Portuguese version of Lexington 

Attachment to Pets Scale (oblimin rotation). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

P-LAPS, the Portuguese version of Lexington Attachment to Pets Scale. 

a Items with reversed score. 

  

P-LAPS  Component 1  Component 2  

Item 1 0.08 0.66 

Item 2 0.04 0.69 

Item 3 0.23 0.51 

Item 4 0.17 0.67 

Item 5 0.08 0.56 

Item 6 -0.04 0.85 

Item 7 0.21 0.40 

Item 8 a 0.52 0.08 

Item 9 -0.30 0.71 

Item 10 0.22 0.46 

Item 11 0.14 0.55 

Item 12 0.15 0.60 

Item 13 0.45 0.32 

Item 14 0.59 0.09 

Item 15 0.76 0.08 

Item 16 0.64 0.08 

Item 17 0.63 0.06 

Item 18 0.88 -0.08 

Item 19 0.89 -0.06 

Item 20 0.80 0.00 

Item 21 a 0.56 -0.24 

Item 22 0.68 0.16 

Item 23 0.64 0.24 

   

Sum of squared loadings 6.37 4.96 

% Total variance 28.0 22.0 

% Explained variance 56.0 44.0 

Cronbachôs alpha coefficient 0.87 0.87 

Omega hierarchical coefficient 0.79 0.72 

Inter-factor correlation:   

Component 1 1.00  

Component 2 0.55 1.00 
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Table 4. Mean scores and 95% confidence intervals according to participantsô 

characteristics. 

 Total Score 
Component 1 Score 
ñOuter human-animal 

bondò 

Component 2 Score 
ñInner human-animal 

bondò 

Sociodemographic characteristics     

Sex    

Female 58 (57, 60) 33 (33, 34) 25 (25, 26) 

Male 56 (54, 57) 32 (31, 33) 24 (22, 25) 

p-value 0.011 0.005 0.017 

Age categories (years)     

18-34 60 (58, 61) 34 (33, 34) 26 (25, 27) 

35-64 56 (55, 58) 32 (31, 33) 24 (23, 25) 

Ó 65 55 (51, 59) 30 (29, 32) 24 (21, 27) 

p-value 0.005 <0.001 0.107 

Marital Status  a    

Partnered 55 (54, 57) 32 (31, 32) 24 (23, 25) 

Unpartnered 59 (58, 61) 34 (33, 34) 26 (25, 27) 

p-value <0.001 <0.001 0.002 

Education level  b    

Basic 57 (55, 60) 31 (30, 33) 27 (25, 28) 

Secondary 58 (56, 60) 33 (32, 34) 25 (24, 26) 

Higher 57 (55, 58) 33 (32, 33) 24 (23, 25) 

p-value 0.448 0.029 0.012 

Children in the household     

No 58 (57, 59) 33 (32, 33) 25 (24, 26) 

Yes 54 (51, 57) 31 (30, 33) 23 (22, 25) 

p-value 0.024 0.011 0.118 

Pet ownership experiences     

Number of animals in the house     

One 56 (54, 58) 32 (31, 33) 24 (23, 25) 

Two or more 58 (57, 59) 33 (33, 34) 25 (24, 26) 

p-value 0.028 0.009 0.191 

Animal species owned currently     

One 56 (55, 58) 32 (32, 33) 24 (23, 25) 

Two or more 59 (58, 61) 33 (32, 34) 26 (25, 27) 

p-value 0.007 0.054 0.012 

Having had  animals during childhood  or adolescence     

No 57 (55, 58) 32 (31, 33) 25 (24, 26) 

Yes 58 (56, 59) 33 (32, 34) 24 (24, 25) 

p-value 0.412 0.021 0.632 

Characteristics related with favorite pet     

Type of animal     

Dog 58 (57, 59) 33 (32, 33) 25 (24, 26) 

Cat 56 (54, 58) 33 (32, 34) 24 (22, 25) 

Other 51 (37, 67) 29 (21, 37) 22 (15, 30) 

p-value 0.131 0.138 0.041 

Duration of the relationship     

Up to 5 years 57 (56, 58) 32 (32, 33) 25 (24, 25) 

6 or higher  58 (56, 59) 33 (32, 34) 25 (24, 26) 

p-value 0.432 0.365 0.685 

Type of daily a ctivities carried out  with favorite pet     

Walking     

No 56 (54, 58) 32 (31, 33) 23 (23, 25) 

Yes 58 (57, 60) 33 (21, 33) 25 (25, 26) 

p-value 0.012 0.132 0.003 

Taking  Care    

No 53 (50, 57) 30 (28, 31) 24 (22, 26) 

Yes 58 (57, 59) 33 (33, 34) 25 (24, 26) 



Exploring insights on human-animal interactions during the survivorship course of people diagnosed with cancer 

 
 

162 

p-value 0.002 <0.001 0.292 

Playing     

No 55 (51, 58) 30 (28, 31) 25 (23, 26) 

Yes 58 (57, 59) 33 (33, 34) 25 (24, 25) 

p-value 0.036 <0.001 0.975 

Talk ing     

No 53 (51, 56) 30 (28, 31) 24 (22, 25) 

Yes 58 (57, 59) 33 (33, 34) 25 (24, 26) 

p-value <0.001 <0.001 0.181 

Duration of activities carried out  with favorite pet p er day    

Less than 120 minutes 55 (53, 57) 32 (31, 32) 24 (22, 25) 

120 minutes or more 59 (58, 60) 34 (33, 34) 25 (25, 26) 

p-value <0.001 <0.001 0.019 

 
n, number of participants. 

a The ñPartneredò category included participants who were married or cohabitating with a partner, and the ñUnpartneredò category included 

single, divorced/separated and widowed participants; b Basic education included the participants with up to nine years of education, 

secondary education included the participants from 10 to 12 years of education, and higher education included the participants with more 

than 12 years of education. 
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Abstract:  

 

Background:  The present study aims to evaluate the association between the human-

animal bond and other characteristics of the human-animal interactions and patient-

reported outcomes in breast cancer patients five years after their diagnosis. 

Methods:  The study included 186 patients and their favorite pet (dog or cat). Anxiety, 

depression, poor sleep quality and poor quality of life were defined using data from the 

five-year evaluation. Adjusted odds ratio (OR) and 95% confidence intervals (95%CI) 

were computed to quantify the association between characteristics of human-animal 

interactions and patient-reported outcomes. 

Results:  Patients who identified a dog as their favorite pet (OR=0.36, 95%CI: 0.15-0.89) 

and those who qualified their relationship with the favorite pets as good (OR=0.25, 

95%CI: 0.09-0.71) were less likely to present depression five years after cancer 

diagnosis. Patients who had considered the possibility of giving/abandoning their favorite 

pet (OR=6.78, 95%CI: 1.53-29.92) were more likely to present depression at five years. 

Women who were living with older pets (OR=2.62, 95%CI: 1.26-5.44) and those who had 

longer relationships with their pets (OR=2.26, 95%CI: 1.11-4.60) had higher odds of 

presenting poor sleep quality. Further, women who had taken their pets to at least one 

veterinary visit in the previous year (OR=0.31, 95%CI: 0.10-0.94) had lower odds of 

presenting poor sleep quality. 

Conclusions:  The results highlight the importance of considering the human-animal 

interactions on patient-reported outcomes of breast cancer patients during the course of 

their long-term survivorship. An interdisciplinary approach to cancer patients who had 

pets should be adopted for them better benefit from human-animal interactions. 

 

Keywords:  Bonding, Human-Pet; Breast neoplasms; Cancer survivorship; Patient-

reported outcome measures; Pet ownership.  
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Introduction  

 

It is estimated that 80 million European Union households had at least one pet, in 2018, 

and around one quarter had a dog or a cat [1]. In fact, these were the most frequent pets 

among people globally, being often described as family members or friends, which 

reflects their importance and role in peopleôs lives. Human-animal interactions have been 

associated with physical, physiological and psychosocial effects, such as less frequent 

feelings of loneliness and depression, and improved self-esteem, happiness and well-

being [2, 3]. 

One component of human-animal interaction is the human-animal bond, which is defined 

as a ñmutually beneficial and dynamic relationship between people and animals that is 

influenced by behaviors essential to the health and well-being of bothò [4]. The beneficial 

effects of human-animal bond may be assembled during pet ownership and may be 

particularly valuable in individuals with chronic diseases, such as cancer survivors. In the 

last decades, the improvement in five-year relative survival for many cancers, as a result 

of advances in treatment or earlier diagnosis, has led to an increasing relevance of the 

disability associated to the disease and its treatment and to a greater concern with 

patientôs quality of life in the short- and in the long-term [5]. 

This is particularly important for cancers with a high survival, such as breast cancer, 

which is the most prevalent cancer in women five years after diagnosis [6]. These 

patients may experience a wide range of physical and psychosocial symptoms that 

adversely influence all aspects of life and its quality during the survivorship course [7, 8]. 

Therefore, the present study aims to evaluate the association between the human-animal 

bond and other characteristics of the human-animal interactions and patient-reported 

outcomes in breast cancer patients five years after their diagnosis. 
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Participants and Methods  

 

This study is based on a prospective cohort study (NEON-BC) that includes adult women 

with newly diagnosed breast cancer admitted to the Breast Clinic of the Portuguese 

Institute of Oncology of Porto in 2012 and followed for five years. The study protocol has 

been described in detail elsewhere [9]. Briefly, the cohort comprises participants 

consecutively recruited in 2012, with histologically confirmed breast cancer and 

proposed for surgery, either as primary treatment or after neoadjuvant chemotherapy. It 

includes patients that were not been previously treated with chemotherapy and/or 

radiotherapy in the chest or axillary areas for other primary cancer, not submitted to a 

previous breast surgery, not received any treatment for breast cancer before, and could 

understand the purposes of the study and were willing to collaborate. The participants 

were evaluated before any cancer treatment (baseline evaluation, n=506), and the 

follow-up evaluations were one (n=503), three (n=475) and five (n=466) years later. 

 

Participants evaluation 

In all evaluations, data regarding sociodemographic characteristics were collected 

through face-to-face interviews using a structured questionnaire; data regarding clinical 

characteristics and treatment were obtained from clinical records; and patient-reported 

outcomes (i.e. quality of life, anxiety and depression, and sleep quality) were assessed 

using validated instruments for the Portuguese population. Cancer stage was classified 

according to the seventh American Joint Committee on Cancer Staging Manual [10]. 

Quality of life was assessed by the European Organization for Research and Treatment 

of Cancer (EORTC) Quality of Life Questionnaire Core 30 (QLQ-C30) [11], which is a 

30-item questionnaire. In NEON-BC [12, 13], the score of all items was reversed, except 

for items 29 and 30, and the final score of the questionnaire was the sum of individual 

scores of the 30 items and was expressed as z-scores, with higher scores indicating 

better quality of life. For the purpose of the present study, the median of the z-score at 
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five-year evaluation was used as cut-off, with a z-score below the median indicating poor 

quality of life. Anxiety and depression were evaluated by the Hospital Anxiety and 

Depression Scale (HADS) [14], which is a 14-item questionnaire divided in two 7-item 

subscales measuring each outcome. The subscalesô score ranges from 0 to 21, and a 

score equal or higher than 11 for each subscale was considered to be indicative of 

clinically significant anxiety or depression (as applicable). Sleep quality was measured 

by the Pittsburgh Sleep Quality Index (PSQI) [15], which is a 19-item questionnaire. The 

global score ranges between 0 and 21, with a score greater than five indicating poor 

sleep quality. 

In the five-year evaluation, the participants were asked if they had or ever had had pets 

since breast cancer diagnosis. Those who answered positively were asked about the 

number of pets they had since diagnosis. The participants who lived with more than one 

animal had to choose their favorite one or, if they were not able to choose, the one with 

which they had a longer relationship. A structured questionnaire was used to obtain data 

regarding the favorite pet, including the moment when the relationship started and, for 

those who no longer lived with pet in the five-year evaluation, the moment and reason 

for stopping to live together. Pet- and husbandry-related characteristics, as well as those 

related with the relationship were also collected, namely animal type and age, type and 

duration of activities carried out daily, among others. Additionally, the human-animal 

bond was also evaluated if the favorite pet was a dog or a cat and if patients were living 

with the favorite pet during the five-year evaluation. The human-animal bond (HAB) was 

measured by the Lexington Attachment to Pets Scale (LAPS) [16, 17], which is a 23-item 

questionnaire. The total score ranges from 0 to 69, with higher values representing a 

stronger bond. Along with total score, the concept can be summarized using two specific 

scores: the óouter HABô, representing the outward expression of the bond; and the óinner 

HAB', representing the constellation of inner thoughts and feelings toward favorite pet. 

In both cases, higher values represent a strong bond. 
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Statistical Analysis 

From a total of 313 participants (67.2% of participants evaluated in the five-year 

evaluation) who had at least one pet since breast cancer diagnosis, 186 had a dog or a 

cat as favorite pet in the five-year evaluation and were included in the present study 

(Figure 1). 

For the present analysis, anxiety, depression, poor sleep quality and poor quality of life 

were considered present if the outcomes were identified in the five-year evaluation. The 

patientsô characteristics are presented as counts and proportions, for categorical 

variables, and, for continuous variables, means and standard deviations, or median and 

percentiles 25 and 75, for variables with symmetrical distribution, or for those with 

markedly asymmetrical distribution, respectively. Adjusted odds ratio (OR) and 95% 

confidence intervals (CI) were computed using logistic regression to quantify the 

association between the human-animal bond and other characteristics of human-animal 

interactions and patient-reported outcomes five years after breast cancer diagnosis. 

Statistical analysis was conducted using Stata, version 15.1 (StataCorp, College Station, 

Texas, USA). 

 

Ethics 

This study was approved by the Ethics Committee of the Portuguese Institute of 

Oncology of Porto (CES 406/011, CES 99/014, CES 290/014 and CES 198/016). All the 

patients provided written informed consent. 

 

 

Results  

 

The main characteristics of the participants are shown in Table 1. At the five-year follow-

up evaluation, the mean age of women was 59 years (range: 34-88) and more than two 

thirds had completed nine years of education (69.0%) and were married or cohabitating 
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with a partner (69.4%). Also, more than half of the women had a monthly income of less 

than 500 euros (53.5%) and almost three quarters lived outside the Porto Metropolitan 

Area (72.0%). Over half of the patients were diagnosed with stage 0/I (54.3%). A total of 

54.1% and 34.4% were submitted to mastectomy and axillary surgery, respectively. Most 

of the patients were submitted to chemotherapy (60.8%), radiotherapy (68.8%) and 

endocrine therapy (86.0%), while just over 12% received targeted therapy. In the five-

year evaluation, 28.3% and 12.9% of the participants had an HADSô score indicative of 

clinical significant anxiety and depression, respectively, while most of the women 

presented poor sleep quality (75.3%) and poor quality of life (53.8%). 

Table 2 presents the characteristics of the interaction between patients and their favorite 

pets. Almost two thirds of the women identified a dog as the favorite pet who lived with 

them five years after cancer diagnosis. The petsô mean age was approximately 6 years 

(range: 3 months-20 years). Over two fifths of the patientsô pets never spent their time 

inside home; the same proportion spent the entire day and night inside home, whereas 

15.1% just spent day or night. A total of 44.6% of women spent more than half of their 

time at home in the same place with their favorite pets, regardless of interacting or not 

and being inside or outside (e.g., garden or yard) the house. Most of the patientsô pets 

were taken to at least one veterinary visit in the previous year. Almost all women did daily 

activities with their favorite pets, and the median time spent in those activities was 30 

minutes per day. Over a quarter of the patients walked their pets, and most women took 

care of (e.g., feeding, providing water or grooming), played with and talked to them every 

day. A total of 5.6% reported another type of daily activities, including pampering and 

stroking the dog or cat. The median duration of their favorite pets ownership was about 

five years, and while 85.4% of patients qualified that relationship as good, 4.3% had 

considered the possibility of giving/abandoning the pet. The median LAPSô total score 

was 55. 

Figure 2 shows the association between the human-animal bond and other 

characteristics of the human-animal interactions and patient-reported outcomes among 
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breast cancer patients five years after their diagnosis. Patients who identified a dog as 

their favorite pet (OR=0.36, 95%CI: 0.15-0.89) and those who qualified their relationship 

with the favorite pets as good (OR=0.25, 95%CI: 0.09-0.71) were less likely to present 

depression five years after cancer diagnosis. Patients who had thought of 

giving/abandoning their favorite pet (OR=6.78, 95%CI: 1.53-29.92) were more likely to 

present depression at five years, despite the low proportion of patients in this category. 

Women who were living with older pets (OR=2.62, 95%CI: 1.26-5.44) and those who had 

longer relationships with their pets (OR=2.26, 95%CI: 1.11-4.60) had higher odds of 

presenting poor sleep quality. Further, women who had taken their pets to at least one 

veterinary visit in the previous year (OR=0.31, 95%CI: 0.10-0.94) had lower odds of 

presenting poor sleep quality. No other characteristics were significantly associated with 

patient-reported outcomes among these women. Those who spent longer periods of their 

time at home in the same place with their favorite pets (OR=0.38, 95%CI: 0.14-1.01) and 

those who spent more time in daily activities with them (OR=0.41, 95%CI: 0.17-1.01) 

were less likely to present depression at five years, though the associations were not 

statistically significant. 

 

 

Discussion  

 

The present study shows that the animal type and the self-perception of the relationshipô 

quality with the favorite pet were associated with the presence of depressive symptoms 

among breast cancer patients five years after diagnosis. The petsô age and the 

relationship duration were inversely related with sleep quality in these women. 

Conversely, taking pets to veterinary visits was positively associated with sleep quality. 

Borderline non-significant associations were found between the time spent at home in 

the same place with the favorite pets and the time spent in daily activities with them and 

depression in women five years after breast cancer diagnosis. 
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We found that women who identified a dog as favorite pet were less likely to present 

depressive symptoms at five years, than those who identified a cat. There are various 

possible explanations for this finding. It is plausible that dog owners have to do some 

type of daily activities with their animals, such as walking them, which may result in some 

psychosocial benefits [18]. A previous investigation in cancer patients showed that 

interacting with dogs may be related with higher levels of light physical activity [19]. In 

our study, the proportion of women who walked their dogs (40.9%) was much higher 

than those who walked their cats (3.1%, p<0.001), whereas similar proportions were 

observed among dog and cat owners for the other types of daily activities. When the 

association between pet type and depression was adjusted for walking, the association 

became weaker and is no longer statistically significant (OR=0.57, 95%CI: 0.21-1.53). 

On the other hand, this finding may also be related with the fact that dogs are more 

naturally social than cats, contributing to people be more socially engaged and healthy 

active [18]. Another possible explanation is that the proportion of women who presented 

depressive symptoms before starting the relationship with their favorite pets was higher 

among those who had a cat; for example, taking only into account those women who did 

not have their favorite pets at baseline evaluation, 21.9% of those who selected a cat as 

favorite pet had depression at baseline evaluation, which was significantly higher than 

the proportion of women who had this outcome among those who selected a dog (3.9%, 

p=0.010). Although the reasons for a pet choice is far beyond this discussion, given the 

cross-sectional nature of this analysis, it is possible that they may also underlie our 

findings. 

Women who qualified their relationship with the favorite pets as good were less likely to 

have depression at five years, suggesting that good relationships with pets may trigger 

benefits for human health and well-being. Interacting with pets may contribute to 

psychological and social areas by providing social support, increasing feelings of safety, 

reducing anxiety and stress responses, giving a mechanism for nurture, promoting a 

positive mood, increasing self-esteem, happiness and well-being, and reducing 
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loneliness and depression [2, 3, 20-23]. This may be also a possible explanation for 

women who spent longer periods of their time at home in the same place with their 

favorite pets and those who spent more time in daily activities with them tended to less 

likely present depression at five years. Moreover, women who self-perceived their 

relationship with their favorite pets as good presented a statistically significant stronger 

bond (LAPSô total score: 52.6), than those who self-perceived their relationship with pets 

as poor/fair (LAPSô total score: 23.5, p<0.001). According to a previous study, a stronger 

bond seems to be related with fewer depressive symptoms after treatment completion 

[24]. Contrarily, the self-perception of having a poor/fair relationship with their pets may 

potentially exacerbate the depressive symptoms. This fact may also explain why women 

who had thought of giving/abandoning their favorite pet were more likely to present 

depression at five years. 

Changes in petsô sleep patterns are associated with their healthy aging, but also with 

some age-related diseases, such as cognitive impairment. Older pets tend to present 

changes in sleep-wake patterns and experience a more fragmented sleep and an 

increasing of time spent in wakefulness during the night [25, 26]. Dogs and cats often 

sleep inside home and it is not rare that many of them end up sleeping in the ownersô 

bedrooms or even on their beds. Despite for some people sleeping with pets helps them 

relaxing and feeling more secure and, consequently, enabling them to sleep better, it is 

suggested that the sleep efficiency may depend on the pet is on the ownerôs bed or not 

[27-30]. Also, people who sleep with their pets may take longer to fall asleep, may 

experience more sleep disturbances and consequently are more likely to wake up tired 

[28]. In fact, in the present study, more than half (54.6%) of the womenôs pets spent the 

night inside home, and from these, a total of 51.5% often slept in the womenôs bedroom. 

Therefore, this may partially explain why women with older pets and longer relationships 

with their pets had higher odds of presenting poor sleep quality. 

Women who had taken their pets to at least one veterinary visit in the previous year had 

lower odds of presenting poor sleep quality. Indeed, the veterinariansô role interferes with 
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the animalsô health and welfare, and indirectly with those of their owners. When treating 

or mitigating the petsô sleep problems associated or not with their age, these 

professionals may also be responsible for peopleôs education regarding the best 

practices associated with living with and caring for pets. Also, veterinarians may also 

give advice to pet owners about the petsô behavior and may help on prevention and 

treatment of behavior problems that may impact on human physical and psychological 

health [31]. This way, these professionals may have an effect on both animal and human 

health, contributing to the One Health concept. 

To the best of our knowledge, this is the first study quantifying the association between 

the human-animal bond and other characteristics of the human-animal interactions and 

some patient-reported outcomes in breast cancer patients five years after their diagnosis. 

However, some limitations should be noted. This study only included women diagnosed 

with breast cancer, which limits the generalization of the results to other cancer patients. 

Conducting studies addressing other cancer sites would help to understand if the effects 

of the characteristics studied on pet ownership are the same. Additionally, our study only 

included patients who had had their cancer diagnosis five years before. Thus, some of 

the associations studied may differ in other phases of cancer survivorship. It is possible 

that some characteristics of the human-animal interactions may be particularly relevant 

during cancer diagnosis and treatment. Furthermore, the cross-sectional nature of the 

study may limit our conclusions on causal associations. Finally, the study only included 

patients whose favorite pets were dogs or cats, precluding the generalization of the 

conclusions to other pet types. However, dogs and cats were the most frequent pet types 

and some of the characteristics studied are specific of these pets. Nevertheless, some 

of the associations may differ according to pet type, but the sample size hampered the 

stratification of the results. 

In conclusion, we found that the pet type and age, the veterinary visits, the duration of 

daily activities, the quality of the relationship and considering the possibility of 

giving/abandoning the pet were associated with depression and poor sleep quality 
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among cancer patients five years after their diagnosis. These results highlight the 

importance of considering the interactions established with pets on patient-reported 

outcomes of breast cancer patients during the course of their long-term survivorship. An 

interdisciplinary approach to cancer patients who had pets should be adopted for them 

better benefit from human-animal interactions.  
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Figure 1.  Flowchart of the participants included in the study. 

 
 



Exploring insights on human-animal interactions during the survivorship course of people diagnosed with cancer 

 
182 

Figure 2.  Association between the human-animal bond and other characteristics of the human-animal interactions and patient-reported 

outcomes among breast cancer patients five years after their diagnosis. 
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CI, confidence interval; HAB, human-animal bond; LAPS, Lexington Attachment to Pets Scale; OR, odds ratio; ref, reference category. 

a Light grey represents the absence of the patient-reported outcome, while dark grey represents the opposite; b Adjusted for age (continuous) and education (Ò4, 5-9, Ó10) at five-year 

evaluation; c The categories were defined using the variableôs mean as cutoff (the mean was included in the lower category); d ñLess timeò means that participantsô pets spent the entire day 

and night outside home, or just spent day or night inside home, ñMore timeò means that participantsô pets spent the entire day and night inside home; e Time spent by participants at home in 

the same place with their favorite pets, regardless of interacting or not and being inside or outside (e.g., garden or yard) the house; f ñLess timeò means ñHalf of time or lessò and ñMore timeò 

means ñMore than half of timeò; g Participantsô pets were taken to at least one veterinary visit in the previous year; h The categories were defined using the variableôs median as cutoff (the 

median was included in the lower category). 
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Table 1.  Main characteristics of the participants. 

 Total sample a 

 n=186 

SOCIODEMOGRAPHIC CHAR ACTERISTICS 

Age (in years) , mean (SD) 59.4 (10.1) 

Education (in years) , n (%)  

Ò4 87 (47.3) 

5-9 40 (21.7) 

Ó10 57 (31.0) 

Marital status  b, n(%)  

Partnered 129 (69.4) 

Unpartnered 57 (30.7) 

Monthly income (in euros) , n (%)  

Ò500 99 (53.5) 

>500 86 (46.5) 

Place of residence , n(%)  

Porto Metropolitan Area 52 (28.0) 

Outside the Porto Metropolitan Area 134 (72.0) 

BREAST CANCER CHARACT ERISTICS c 

Cancer stage , n(%)  

0/I 101 (54.3) 

II 56 (30.1) 

III/IV 29 (15.6) 

Breast surgery  d, n (%)  

Breast-conserving 85 (46.0) 

Mastectomy 100 (54.1) 

Axillary surgery , n (%)  

None/SLND 122 (65.6) 

ALND 64 (34.4) 

Chemotherapy , n (%) 113 (60.8) 

Radiotherapy , n (%) 128 (68.8) 

Endocrine therapy , n (%) 160 (86.0) 

Targeted therapy , n (%) 24 (12.9) 

PATIENT-REPORTED OUTCOMES 

Anxiety , n (%) 52 (28.3) 

Depression , n (%) 24 (12.9) 

Poor sleep quality , n (%) 140 (75.3) 

Poor quality of life , n (%) 122 (72.2) 

 

n, number of participants; P25, Percentile 25; P75, Percentile 75; SD, standard deviation. 

a Percentages may not add to 100 due to missing data; b The ñPartneredò category included participants who 

were married or cohabitating with a partner, and the ñUnpartneredò category included single, 

divorced/separated and widowed participants; c Treatment characteristics referred to treatments performed 

during the first year after diagnosis; d One patient was not submitted to breast cancer surgery, but only to 

axillary surgery.  
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Table 2.  Characteristics of the interaction between breast cancer patients and 

their favorite pets. 

 Total sample a 

 n=186 

PET CHARACTERISTICS  

Type , n (%)  

Cat 67 (36.0) 

Dog 119 (64.0) 

Age  (years), mean (SD) 6.3 (4.2) 

HUSBANDRY CHARACTERIS TICS 

Time spent by pet inside home  b, n (%)  

Never 80 (43.2) 

Sometimes 28 (15.1) 

Always 77 (41.6) 

Time spent in the same place with pet  c, n (%)  

Half of time or less 103 (55.4) 

More than half of time 83 (44.6) 

At least one veterinary visit in previous year  d, n (%) 149 (80.5) 

DAILY ACTIVITIES CHAR ACTERISTICS 

Any type of activities , n (%) 180 (96.8) 

Walking  e, n (%) 49 (27.2) 

Taking care  e, f, n (%) 170 (94.4) 

Playing  e, n (%) 149 (82.8) 

Talking  e, n (%) 174 (96.7) 

Other  e, n (%) 10 (5.6) 

Total duration  (minutes), median (P25-P75) 30 (15-60) 

RELATIONSHIP CHARACTE RISTICS 

Duration  (years), median (P25-P75) 5.7 (3.0-8.6) 

Quality , n (%)  

Poor 2 (1.1) 

Fair 25 (13.5) 

Good 158 (85.4) 

Thought of giving/abandoning pet , n (%) 8 (4.3) 

LEXINGTON ATTACHMENT TO PETS SCALE SCORING  

Total , median (P25-P75) 55.0 (37.2-62.0) 

Domain óOuter HABô, median (P25-P75) 32.0 (23.0-34.9) 

Domain óInner HABô, median (P25-P75) 22.0 (14.3-28.6) 
 

HAB, human-animal bond; n, number of participants; P25, percentile 25; P75, percentile 75; SD, standard 

deviation. 

a Percentages may not add to 100 due to missing data; b The ñNeverò category included participants whose 

their pets spent the entire day and night outside home, the ñSometimesò category included those whose their 

pets just spent day or night inside home, and the ñAlwaysò category included those whose their pets spent 

the entire day and night inside home; c Time spent by participants at home in the same place with their 

favorite pets, regardless of interacting or not and being inside or outside (e.g., garden or yard) the house; d 

Participantsô pets were taken to at least one veterinary visit in the previous year; e Calculations were made 

considering the total number of patients who reported any type of daily activities (n=180); f Feeding, providing 

water or grooming are examples of ñtaking careò. 
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The present thesis provides an overview of HAIs during cancer survivorship by exploring 

the insights from healthcare professionals as well as patients. This thesis contributes to 

bridge the gap by describing the knowledge, practices and attitudes of healthcare 

professionals about HAIs among cancer patients during the survivorship course, while 

also describing HAIs and quantifying their association with PROs in these patients. 

Healthcare professionals are considered the most common and trustworthy source to 

better meet the information needs of cancer patients.170, 176 The lack of knowledge and 

standardized guidelines addressing HAIs during cancer survivorship may hamper those 

professionals in providing reliable and consistent information to patients. Consequently, 

their practices may be permeated by their own beliefs, attitudes and behaviors toward 

animals imposed by personal experiences, and cultural and societal contexts about 

HAIs.189 In our study, the attitudes of healthcare professionals toward pets were 

evaluated by applying the PAS-M (PAPER II). In order to surpass the lack of available 

instruments to measure this concept among Portuguese adults, a convenience sample 

was used to perform the cultural adaption of the instrument. The Portuguese version of 

the questionnaire showed good psychometric properties, and it proved to be a valid and 

reliable instrument to measure the attitudes toward pets in our population. The 

questionnaire can be summarized in a general score, which represents the general 

factor, and in three specific scores, which represent HAB, as well as positive and 

preconceived ideas on animals (PAPER I). 

This thesis shows that healthcare professionalsô sociodemographic characteristics, 

including age and sex, their pet ownership experience throughout life and attitudes 

toward animals were associated with their practices (PAPER II). Particularly the practice 

of asking cancer patients undergoing treatment about pet ownership was barely above 

half among healthcare professionals. This subject seems to be rarely discussed in the 

clinical context, as it has also been shown that patients or their relatives are seldom 

asked about pet ownership by healthcare professionals.125, 180, 181 Nevertheless, the high 

proportion of healthcare professionals who recognized the existence of potential benefits 

associated with HAIs among cancer patients, independently of the professionalsô 

sociodemographic characteristics, pet ownership experience and attitudes toward pets, 

was noteworthy. Conversely, the potential risks were more recognized by male and 

younger professionals (PAPER II). 

Healthcare professionalsô recommendations about pet ownership depended on the 

phase of cancer survivorship, with a greater concern during treatment rather than after 

its completion (PAPER II). This may reflect the recognition of differences in infection 

susceptibility during the survivorship course and it is also in agreement with the existing 
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documents referring to strategies for prevention of opportunistic infections in 

immunocompromised patients.121, 127-129 Nearly half of the professionals perceived 

themselves as having a medium or high level of knowledge on both risk and benefits, 

and most of them pointed out a lack of scientific evidence. Additionally, almost all 

healthcare professionals reported an interest in increasing their knowledge on this area 

(PAPER II). These results highlight not only the need for integration of existing knowledge 

into cancer survivorship guidelines to direct and standardize the healthcare 

professionalsô practices, but also for incorporating this area into the academic level as 

part of the One Health concept. 

Pets are part of families in most households worldwide. In this thesis, nearly half of 

cancer patients lived with pets at diagnosis and that proportion increased slightly in the 

following five years (PAPER V), which is in line with the estimates for the general 

population.63 Additionally, dogs and cats were the pets with which participants most 

frequently contacted at diagnosis and afterwards. The proportion of women who started 

having a pet in the five-year period was higher than that of those who stopped having 

one (PAPER V). This may be partly due to the fact that pets are usually associated with 

health and well-being benefits, namely emotional and social support, companionship, 

and reducing stress and anxiety, which may be particularly relevant after a cancer 

diagnosis. The presence of other comorbidities at diagnosis was associated with started 

having a pet, suggesting the role and importance of pets as sources of emotional and 

social support,103, 106 which are known to influence the ability of cancer patients for coping 

with disease, treatment and beyond, as well as with other health problems. This may 

also reflect the past experience of these patients with pets, since having had pets 

previously was associated with started having a pet or always had one during the five-

year period, which may lead to the belief that pets may be important for their well-being 

(PAPER V). 

A cancer diagnosis is an overwhelming experience that may unsettle everyone. 

Nevertheless, for some patients a pet might be a source of emotional and social support 

that helps them to cope with diagnosis and treatment, while for others a pet might be a 

source of distress, worry and anxiety related to pet care and pet future.155, 156 Some 

concerns may be associated with the potential risks that HAIs pose, including zoonotic 

infections, which may be particularly relevant in cancer patients, specifically those 

immunocompromised and/or receiving immunosuppressive treatment such as 

chemotherapy.157 This may be a plausible explanation for our finding that women who 

were submitted to longer chemotherapy periods had higher odds of stopping having dogs 

and/or cats. This and other types of concerns associated with HAIs during the course of 
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cancer survivorship may also explain why women who presented depressive symptoms 

and poor quality of life at diagnosis were more likely to stop having pets in the following 

years (PAPER V). These results highlight the importance of monitoring PROs right from 

the cancer diagnosis in patients who already had pets to identify patients who might 

benefit from counseling and support, which may help them address their pet-related 

doubts and concerns. 

Conversely, the characteristics of the HAIs may also influence the PROs of cancer 

patients during the survivorship course. In this thesis, the interdependency of quality of 

life and other PROs, such as anxiety, depression and sleep quality, was evident when 

the variation of quality of life in patients during the first years after cancer diagnosis was 

evaluated. In the first five years, almost three out of four patients experienced a 

deterioration in quality of life, and its variation did not appear to depend on 

sociodemographic, clinical and treatment characteristics. This reinforced the need to 

investigate other factors associated with these outcomes beyond the well-recognized 

ones, and emphasizes the importance of survivorship care planning in both the short- 

and long-term (PAPER III and PAPER IV). 

In the present thesis, the association between the HAB and other characteristics related 

with HAIs and PROs were evaluated in patients five years after the cancer diagnosis. 

The HAB was evaluated by applying the LAPS (PAPER VII). The Portuguese version of 

this widely used questionnaire showed good psychometric properties, and it proved to 

be a valid and reliable instrument to measure HAB in our population, and suitable for use 

with dog and cat owners (PAPER VI). Although no association between the LAPSô score 

and any PRO evaluated was observed, a stronger bond appears to be related with fewer 

depressive symptoms after treatment completion.155 Nevertheless, women who qualified 

their relationship with their favorite pets as good were less likely to present depressive 

symptoms, suggesting that good relationships with pets may trigger benefits for human 

health and well-being. Interacting with pets may contribute to psychological and social 

areas by providing social support as well as a mechanism for nurture, increasing feelings 

of safety, self-esteem, happiness and well-being, promoting a positive mood, and 

reducing anxiety and stress responses as well as loneliness and depression.76, 90, 103, 104, 

106, 107 This may be also a plausible explanation for patients who spent longer periods of 

their time at home in the same place with their favorite pets as well as those who spent 

more time in daily activities with them tended to have lower odds of presenting 

depression. 

Contrarily, patients living with older pets and those who had longer relationships with 

their pets were more likely to present poor sleep quality (PAPER VII). Pets frequently 
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sleep in the ownersô bedroom or even on their beds. Consequently, it is possible that 

changes in petsô sleep patterns associated with petsô healthy aging and also with some 

age-related diseases,190, 191 influence the ownersô sleep quality. Although sleeping with 

pets helps some people relax and feel more secure and, thus, enabling them to sleep 

better, it seems that sleep efficiency may depend on if the pet is on the ownerôs bed or 

not.192-195 Furthermore, women who had taken their pets to at least one veterinary visit in 

the previous year had lower odds of presenting poor sleep quality (PAPER VII), which 

may reflect the role that veterinarians may have on both animal and human health and 

well-being, by treating or mitigating petsô health problems, while also educating people 

regarding the best practices associated with living with and caring for pets. These results 

also highlight that considering HAIs during the course of cancer survivorship can provide 

a wealth of information that may inform or influence the management of that patient and, 

at the same time, talking about pets may also facilitate the discussion about health and 

lifestyle as well as promote rapport.125 

New public health challenges are arising with the increasing number of cancer survivors. 

The growth of survivorship care has been marked by new research and clinical programs 

to evaluate and address the multidimensional needs of cancer survivors, including 

addressing the effect of cancer diagnosis and treatment on patientsô quality of life, 

managing short-term side effects and monitoring the long-term and late effects of 

treatments.196, 197 Furthermore, the term cancer survivor is already extended to patientsô 

family, friends and caregivers.23 As such, considering a family-centered care, pets should 

start to be included in this equation. In the last years, the role and importance of animals 

has been widely discussed in Portugal. The new definition of their legal status,198 their 

allowance in restaurants and other commercial establishments,199 the establishment of 

rules for the identification of pets,200 and the changes on the sanctioning regime 

applicable to crimes against pets201 are important landmarks for an increasingly inclusive 

and respectful society. The role of pets within families has also been changing over time, 

being mostly considered as family members or friends.63 These changes may also have 

an impact in both the healthcare professionalsô practices and the interactions that 

patients established with their pets. 

This thesis provides a benchmark for further research on the topic. The patientsô insights 

were based on women diagnosed with breast cancer, which is the most common cancer 

worldwide, at both diagnosis and five years later. Nevertheless, additional studies should 

focus on other cancer types, on other stages of life and even on other stages of the 

cancer care continuum, including at the end-of-life. Research focusing on HAIs among 

cancer patients during the lifespan, from childhood until older ages, and in different 
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trajectories from cancer diagnosis may also allow for this area to be studied through a 

life-course approach. Although other types of HAIs such as animal-assisted interventions 

are beyond the scope of this thesis, they may represent potential relevant interactions 

for cancer patients who are unable to have pets but acknowledge their beneficial effects 

during the course of cancer survivorship. Moreover, the barriers and challenges that 

hinder healthcare professionals of addressing the HAIs among cancer patients should 

also be investigated. 

In conclusion, this thesis shows that sociodemographic, clinical and treatment 

characteristics, PROs and past pet ownership of cancer patients are associated 

differently with patterns of pet ownership during the survivorship course, while also 

displaying the bidirectional relationship between HAIs and PROs among these patients 

at both diagnosis and five years later. Therefore, it highlights the importance of 

considering the interactions established with pets and their characteristics at diagnosis, 

treatment and beyond. This work also recognizes that both healthcare professionals and 

patients should raise their awareness regarding HAIs during the survivorship course, and 

particularly the former, given that they are considered the most common and trustworthy 

source to better meet the information needs of patients, they may contribute to patient 

education in this area. Considering the One Health concept, human and veterinary 

healthcare professionals together can contribute to reduce potential risks of HAIs and to 

enhance their potential benefits by strengthening the HAB and, consequently, promoting 

a safe, healthy and beneficial interaction between patients and their pets. 
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