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Abstract

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 HAls 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

A 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 S&o Jodo 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

XXili
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in the Porto Metropolitan Area. The questionnaire showed good internal consistency
(#0. 93, U=0st9rlgn ga nudn iad i ®¥6.79% and i @dved toype 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 Il, 142 healthcare professionals (30 medical doctors and 112 nurses) were
included. Adjusted odds ratio (OR) and 95% confidence intervals (95%CI) were
computed using logistcr egr essi on to quantify the associat
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%CIl: 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

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

A To quantify the association between HAls 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

XXIV



Abstract

collected. The HAB was evaluated by the Lexington Attachment to Pets Scale (LAPS),

in the latter evaluation.

In PAPER lll, 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: never h a d 6 , O6stopped hav
O0stdarheaevi nayvdys laa diGedame 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
diagnosisand t he groups def i ne dAtbaselmd, mearlgmidadthe 6 never
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%ClI:

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%CIl: 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%Cl: 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 consist e ncy (
and a strong unidimensionality (¥»=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 HAlIs 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%CIl: 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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Resumo

Os animais de estimacgéo fazem parte de muitos agregados familiares em todo o0 mundo.
A sua importancia e o seu papel no seio das familias podem fazer com que sejam
considerados como importantes fontes de suporte social e emocional, que séo
reconhecidos determinantes para os doentes com cancro lidarem com a doenca e com
o tratamento, durante e apds o seu término. As interacgfes entre pessoas e animais
tém subjacente o conceito de vinculo entre pessoas e animais, e tém sido associadas a
beneficios fisicos, fisiologicos e psicossociais, mas também podem representar
potenciais riscos, incluindo as infec¢des zoondticas. Tanto os doentes com cancro como
os profissionais de salde devem estar cientes dos potenciais riscos e beneficios
associados as interac¢gbes com animais no decurso da sobrevivéncia. Isto é
particularmente relevante para os profissionais de salde visto serem considerados a
fonte mais comum e confidvel para melhor responder as necessidades de informacéo
dos doentes com cancro. No entanto, existe uma falta de evidéncia sobre os factores
associados as interacgdes com animais nos doentes com cancro, assim como o seu
impacto especifico nos resultados em saude reportados pelos doentes (PROs) no
decurso da sobrevivéncia. Mesmo os dados sobre o conhecimento, as praticas e as
atitudes dos profissionais de salde sobre esta area sao escassos. Analisar as
perspectivas de profissionais de salde e doentes com cancro sobre esta area pode
fornecer uma oportunidade para preencher a lacuna. Neste sentido, esta tese tem como
objectivo estudar as interaccbes com animais no decurso da sobrevivéncia ao cancro,
explorando as perspectivas dos profissionais de saude e dos doentes. De forma atingir
0 objectivo principal, sete estudos foram realizados. Os paragrafos seguintes descrevem
0s objectivos especificos da tese, as metodologias correspondentes e 0s principais

resultados.

Profissionais de salde

A Descrever o conhecimento, as préaticas e as atitudes de profissionais de salde que
contactam com doentes com cancro sobre as interac¢cdes com animais no decurso

da sobrevivéncia.

Este objectivo foi alcangado através da andlise de dados de médicos e enfermeiros que
contactam com doentes com cancro diagnosticados com tumores sélidos, dos servi¢os
de oncologia do Instituto Portugués de Oncologia do Porto (IPO-Porto) (Maio-Junho
2019) e do Centro Hospitalar Universitario de S&o Jodo (Setembro-Outubro 2019).

Informacéo sobre o conhecimento e as praticas foi obtida através de questionarios auto-
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aplicados, e as atitudes perante animais de estimacdo foram avaliadas pela Escala

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

No ARTIGO I, uma amostra de conveniéncia de adultos foi usada para realizar a
adaptacéo cultural da PAS-M para a populacéo Portuguesa, além de avaliar a existéncia
de um factor geral (de ordem superior) e/ou factores especificos (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 Area Metropolitana do Porto. O
questionario mostrou uma boa consisténcia interna (¥=0,93; =0,91) e uma forte
unidimensionalidade (¥ »=0,79), e provou ser um instrumento valido e fiavel para medir
as atitudes perante animais de estimacdo na nossa populacdo. A escala pode ser
sumariada numa pontuacéo geral, que representa o factor geral, e em trés pontuacdes
especificas, que representam o vinculo, e ideias positivas e preconcebidas sobre

animais.

No ARTIGO Il, 142 profissionais de saude (30 médicos e 112 enfermeiros) foram
incluidos. Os odds ratio (OR) ajustados e os intervalos de confianca a 95% (IC95%)
foram calculados usando regressao logistica para quantificar a associacdo entre as
caracteristicas dos profissionais e as atitudes perante animais de estimacao, e as suas
praticas. Cerca de metade dos profissionais (51,5%) costumava perguntar aos doentes
em fase de tratamentos sobre a convivéncia com animais de estimagdo. Era mais
provavel 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; 1C95%: 1,05-2,32) fizessem esta
questao, enquanto que era menos provavel que aqueles que contactaram com animais
de estimacéo durante a infancia/adolescéncia 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 saudaveis durante o tratamento, enquanto que apds o seu término a maioria
(48,2%) recomendou manter 0 mesmo contacto que tinha antes do diagnéstico. Cerca
de metade (57,1%) nado reconheceu a existéncia de riscos relacionados com a
convivéncia com animais de estimagdo. Os profissionais do sexo masculino (OR=3,73;
IC95%: 1,19-11,76) tinham uma maior probabilidade de reconhecer a existéncia de
riscos, enquanto que aqueles que eram mais velhos (OR=0,95; 1C95%: 0,91-0,99)
apresentavam uma menor probabilidade de os reconhecer. A maioria dos profissionais
identificou a falta de evidéncias cientificas sobre riscos (81,4%) ou beneficios (56,7%),
e percepcionou o seu nivel de conhecimento como médio a alto relativamente aos riscos

(58,2%) ou beneficios (54,9%). Quase todos reconheceram os beneficios associados a
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convivéncia com animais de estimacao (85,9%) e referiram ter interesse em aumentar

0 seu conhecimento na area (88,7%).

Doentes

A Descrever as interacgdes com animais nos doentes com cancro no decurso da

sobrevivéncia.

A Quantificar a associagdo entre as interac¢cdes com animais e os PROs em doentes

com cancro.

Estes objectivos foram alcancados através da analise 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 avaliagéo inicial (n=506) e foi reavaliada a um ano (n=503;
99,4%), aos trés (n=475; 93,9%) e aos cinco (n=466; 92,1%) anos. Em todas as
avaliacdes foram recolhidos dados sociodemogréficos, clinicos e relacionados com os
tratamentos e PROs. Na avaliacdo do quinto ano também foram recolhidos dados sobre
a convivéncia com animais de estimacé@o antes e desde o diagndéstico de cancro. O
vinculo foi avaliado pela Escala de vinculo a animais de estimacéo de Lexington (LAPS),

na ultima avaliagéo.

No ARTIGO lll, 451 doentes foram consideradas para identificar e caracterizar trajectérias
de qualidade de vida até aos trés anos apO0s o diagnostico de cancro. Foram
identificadas quatro trajectérias sem que houvesse intersec¢ao no periodo de trés anos.
As duas trajectérias com melhor qualidade de vida apresentaram pontuagfes
relativamente estaveis, enquanto que nas outras trajectérias a qualidade de vida piorou
até um ano, embora numa delas a pontuacdo aos trés anos tenha melhorado. As
caracteristicas sociodemogréficas e clinicas na avaliagdo inicial e as caracteristicas
relacionadas com os tratamentos no primeiro ano ndo diferiram entre as trajectérias,
excepto a mastectomia, que foi superior na pior trajectdria. A ansiedade, a depresséo e

a ma qualidade de sono aumentaram da melhor para a pior trajectoria.

No ARTIGO IV, 424 doentes foram consideradas para actualizar a andlise anterior até
aos cinco anos apos o diagndéstico de cancro. Quatro trajectorias foram identificadas no
periodo de cinco anos, correspondendo a diferentes padrdes de variagdo. Ndo houve
diferencas significativas entre as trajectérias em relagdo as caracteristicas
sociodemograéficas, clinicas e relacionadas com os tratamentos. Aproximadamente trés
em quatro mulheres experienciaram uma deterioracdo da qualidade de vida no periodo
de cinco anos, com trajectorias e classificacao das doentes em cada traject6ria a mudar

ao longo do seguimento.
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No ARTIGO V, 466 doentes foram avaliadas numa avaliacdo inicial e um, trés e cinco
anos apoés. Foram definidos quatro grupos de convivéncia com animais de estimacao
durante o periodo de cinco anos, dependendo se os doentes tinham vivido ou hdo com
animais de estimacao em cada avaliacdo: duncateve6, 6dei xou de t
deve sempred Os mesmos grupos foram definidos para aqueles que tinham caes e/ou
gatos no mesmo periodo. Os ORs ajustados e 1C95% foram calculados usando
regresséo logistica multinomial para quantificar a associa¢éo entre as caracteristicas
sociodemogréficas, clinicas e relacionadas com os tratamentos, os PROs e aspectos da
interaccdo com animais de estimagédo antes do diagndstico, e os grupos definidos (grupo
de referéncia: nuica teved Na avaliacao inicial, cerca de metade das mulheres (51,7%)
viviam com animais de estimac&o, e os caes e o0s gatos foram as espécies com as quais
mais conviveram apds o diagndstico. No periodo de cinco anos, houve um aumento de
6,7% na convivéncia com animais de estimagdo. As mulheres que apresentaram
sintomas depressivos (OR=5,58; 1C95%: 1,94-16,09) e ma qualidade de sono
(OR=2,65; 1C95%: 1,30-5,41) eram as mais provaveis de deixarem de ter animais de
estimagdo. Mulheres mais velhas (OR=0,47; 1C95%: 0,25-0,88) e aquelas que néo
tinham uma relag&o conjugal (OR=0,45; 1C95%: 0,24-0,85) eram as menos provaveis
de passarem a ter animais de estimacdo. Era mais provavel que aquelas que estavam
reformadas (OR=3,37; 1C95%: 1,32-8,59), a viver fora da Area Metropolitana do Porto
(OR=2,11; 1C95%: 1,11-4,00), que tinham diabetes (OR=2,61; 1C95%: 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 estimagdo. As mulheres com um nivel de escolaridade superior
(OR=0,55; IC95%: 0,32-0,97) e aquelas que nao tinham uma relacdo conjugal
(OR=0,36; IC95%: 0,23-0,58) eram as menos provaveis de terem tido sempre animais
de estimacao. Viver em agregados familiares maiores (OR=2,22; 1C95%: 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 (infancia/adolescéncia - OR=2,19; 1C95%: 1,33-3,60; fase adulta - OR=3,87;
IC95%: 2,09-7,17) estava associado positivamente a ter tido sempre animais de
estimagdo. Além disso, era menos provavel que mulheres obesas (OR=0,27; 1C95%:
0,08-0,92) deixassem de ter cdes e/ou gatos. Era mais provavel que mulheres
submetidas a quimioterapia neoadjuvante (OR=3,33; IC95%: 1,07-10,35) e a periodos
mais longos de quimioterapia (OR=3,53; 1C95%: 1,37-9,06) deixassem de ter cées e/ou

gatos.

No ARTIGO VI, uma amostra de convivéncia de donos de animais de estimacao foi usada
para realizar a adaptagéo cultural da LAPS para a populacdo Portuguesa, além de
avaliar a diferenca entre ter um cdo ou um gato na medig&o do vinculo. O estudo incluiu

379 adultos portugueses que foram a um consultorio veterinario, a hospitais veterinarios,

er
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ou a canis municipais na Area Metropolitana do Porto, e que tinham pelo menos um
animal de estimagdo no momento da admissdo no estudo. A estrutura da LAPS foi
avaliada e foram retidos dois componentes, que representam a interiorizagdo e a
exteriorizagdo do vinculo. O questionario mostrou uma boa consisténcia interna (U=0.72)
e uma forte unidimensionalidade (¥ »=0.72) e provou ser um instrumento valido e fiavel
para medir o vinculo de adultos portugueses aos seus animais de estimacédo, adequado
para uso com donos de cées e donos de gatos.

No ARTIGO VII, 186 doentes foram incluidas tendo em conta se tinham um cao ou um
gato como animal de estimac&o preferido na avaliacdo do quinto ano. Os ORs ajustados
e IC95% foram calculados para quantificar a associagdo entre o vinculo e outras
caracteristicas das interac¢fes com animais e os PROs. As doentes que identificaram
um cdo como animal de estimacgéo preferido (OR=0,36; 1C95%: 0,15-0,89) e aquelas
gue qualificaram a sua relacdo com o seu animal de estimacgéo preferido como boa
(OR=0,25; 1C95%: 0,09-0,71) eram as menos provaveis de apresentar depressao cinco
anos apos o diagnoéstico de cancro. Era mais provavel que as doentes que consideraram
a possibilidade de dar/abandonar o seu animal preferido (OR=6,78; IC95%: 1,53-29,92)
apresentassem depressdo aos cinco anos. As mulheres que viviam com animais de
estimagdo mais velhos (OR=2,62; IC95%: 1,26-5,44) e aquelas que tinham relacdes
mais longas com os seus animais de estimacdo (OR=2,26; IC95%: 1,11-4,60) tinham
uma maior probabilidade de apresentar ma qualidade de sono. Além disso, as mulheres
gue tinham levado os seus animais de estimacao a pelo menos uma consulta veterinéria
no ano anterior (OR=0,31; IC95%: 0,10-0,94) tinham uma menor probabilidade de

apresentar ma qualidade sono.

Em conclusao, esta tese mostra que as caracteristicas sociodemograficas, clinicas e
relacionadas com os tratamentos, os PROs e a convivéncia com animais de estimacao
no passado de doentes com cancro se associam de forma diferente com padrdes de
convivéncia com animais de estimacao no decurso da sobrevivéncia ao cancro, além de
mostrar a relagé@o bidireccional entre as interac¢gdes com animais e os PROs nesses
doentes tanto no diagndstico como apos cinco anos. Desta forma, destaca a importancia
de considerar as interac¢cfes estabelecidas com os animais de estimacdo e as suas
caracteristicas no diagnostico, e durante e apés os tratamentos. Este trabalho também
identifica a necessidade de aumentar o conhecimento sobre as interac¢cfes com animais
no decurso da sobrevivéncia, tanto nos profissionais de saude como nos doentes,

particularmente nos primeiros, visto serem considerados a fonte mais comum e confiavel
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para melhor responder as necessidades de informacdo dos doentes com cancro,
podendo contribuir para a educacdo do doente nesta area. Considerando o0 conceito
One Health, os profissionais de salude humana e veterinaria juntos podem contribuir
para reduzir os potenciais riscos das interacgbes com animais e aumentar 0S Seus
potenciais beneficios, fortalecendo o vinculo e, consequentemente, promovendo uma
interaccdo segura, saudavel e benéfica entre os doentes e os seus animais de

estimagéo.
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CANCER EPIDEMIOLOGY

Cancer is a leading cause of morbidity and mortality worldwide.! 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.? 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.?
Moreover, 29.5 million new cases and 16.4 million deaths are predicted by 2040.*

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.?

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
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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 diaghosed 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).%: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.* 2

ASR (World) per 100 000
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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.% 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).% 2

Women
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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).%°
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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).°

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.t ® 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
fepidemiologic transitiona® ® ” 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.t

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.® 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.? 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).*

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).°

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.® ' 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.®
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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).°

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.'?
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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.'?

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.?
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).1* 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).%°
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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).%® 7 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).*

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).°

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.

Calendar period of diagnosis

Cancer type 2000-2004 2005-2009 2010-2014
NS (95% Cl), % NS (95% Cl), % NS (95% Cl), %
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)

Cl, Confidence interval; NS, Net survival.
Data source: Allemani et al. (2018).°
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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 A ¢ ans ar v iand ficancer survivorshipd have been widely
discussed over the past decades.?°?2 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.?®* These
definitions were also acknowledged by others. T he t er m i c a was esed f®
the first time in 1985 by Dr. Fitzhugh Mullan in a New England Journal of Medicine article
entitl ed ASe a:Reflectionsoof a PRysician with £ancera 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

equivalenttoic ut¥ e o .

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

ur vi

VOr (

i mpact that a cancer diagnosis has oRNCQOsatient sb

definition was later extended to identify them as survivors as well.? 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.?° For some, the definition
of survivorship has evolved from a focus on three phases to encompass a broad range
of experiences and trajectories.? 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.?? Thus, although these terms are broadly used by different

individuals, institutions and organizations, their definition is far from being consensual.
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Moreover, it is important to recognize that not all those with a history of cancer identify

themselves as survivors.?®? |n this context, some authors propose the use of other

ter ms, i sorodone advhorhgs hdd cancero , At hri verceadmp i ffnisgh toerr s ¢

ipat i?%®h® s o

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.?% 22 However, it is important to highlight that any definition imposes restrictions
regarding the heterogeneity of cancer and its survivorship, whereas substituting the term
fi s ur wiith/far andther may elide the fintrinsic ambiguity in the experience of cancer
and the limitations of prevailing acute versus chronic disease modelsa?! 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.2% 3°

Herein, i ¢ a nscuerr v refers 1o any person who has ever had a cancer diagnosis and
Aicancer s utotheicancercardcomiriuum from diagnosis and beyond. Also, the

terms fAcancer sur vi vimaylie usediderchangeablyer pat i

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.®
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Breast
6 875 099 (15.7%)

Colorectum
4 789 635 (10.9%)

Other cancers
21 085 B86 (48.1%)

Prostate
3724 658 (8.5%)

Lun
2129 964 (4.9%)
Thyroid

1997 846 (4.6%)
Stomach Bladder
1589 752 (3.6%) 1648 482 (3.8%)

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 (HALYSs) 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
(DALYSs) are types of HALYs.3! Herein, the focus is only on DALYSs.

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 iliness 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.3? 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 ®

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.? ®

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).> ® 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.3*-
% 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.3*
35 After treatment completion, most patients experience a mixture of elation, fear and

uncertainty, being the fear of recurrence a dominant emotion.>-*® 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.® 37. 38

1990 2017
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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).°

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 fdany report of the status
directly from the patient, witirsehyaclnicahmoer pretat.
anyone else [and] can be measured by self-report or by interview provided that the
interviewer recor ds o rIPROst atoeg witheclinicat measiires, r e s pons
can provide a fuller picture of patientséhealth, as well as the treatment effects on patientsd

symptoms, functioning, and quality of life.*° 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 patientsdsubjective experience, including their symptoms
related to disease and treatment, quality of care, or health-related quality of life. Not all
patientsésymptoms during the survivorship course are recognized by clinicians or others
healthcare providers.**® 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.*448

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

Treatment type Common s ide effects @

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

Surgery pain.

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

Chemotherapy 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.

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
Radiotherapy 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.

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.

Hormone therapy

Autoimmune reactions; bleeding or blood clotting problems; changes in hair growth, and in
Targeted therapy 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.

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.

Immunotherapy

2 Listed in alphabetical order.
Compiled from American Cancer Society, National Health Service (United Kingdom) and National Cancer Institute.*>-5*

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.*® 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.®? 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-ltem 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 i General)
FLIC (Functional Living Index i Cancer)

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

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

FACT (Functional Assessment of Cancer Therapy) modules by cancer site i 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).5%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
conceptr epresenting the patientés subjectdi
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

patientds |ife, such as phonssi*®cal , ment al
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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.



Introduction

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

HAli s a Abroad term referring to any ma
personandanon-h u ma n a H Thenahc&pt 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.>” %8 A pet or companion animal is one that is kept at home primarily
for companionship. An assistance or service animalisonefit hat i s i ndi
do work or perform tasks for the benefit of an individual witha d i s &°lwhereastan
emotional support animali s 0 n @rovidéstanpanionship and emaotional support for
people diagnosed with a psychological disorderg fdoes not have to be trained to perform
any particular taskd  aite ube is fsupported by a qualified physician, psychiatrist or other
mental health professional based upon a disability-related needa® An animal-assisted
i nterventi on i s aructurgdirdgerventon tha imtendodallyaintlddessot
incorporates animals in health, education and human service (e.g., social work) for the

purposeof t her apeutic>®gains in humanso.

One component of HAI is the HAB,*” which can be defined as a miitually 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 environmenta®8

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

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.® 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.®?

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).%% 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
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Figure 10. Households with pets in Portugal, according to year and pet type.
Data source: Growth from Knowledge (GfK.Track.2PETs).5

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.®* 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, Si g mund Fr,ahicd 6 s

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 peopled dives.®®  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.®® 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.®” 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.®®

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.®® 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.”® Accordingtothis, i n 2003, the Nat.i

Center for Cancer Research | aunched the

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

novel treatments for humans by treating pet animalsa’

BENEFITS OF HUMAN-ANIMAL INTERACTION S

fifThat 6s the thing about pets; you care f
cat] provided that extra layer of support that allowed a desperate present to turn into a

hopeful future. When | meet with patients and families struggling through treatment now,

dog
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| try to highlight these simple support goals: physical company, a routine, love and
warmth. ( é And for those struggling alone, | sometimes recommend they consider a
trip to the animal rescue. | tell them, they may find that they get rescued too. | know |
dida’ These words are part of a heart-wringing article of the Journal of Clinical Oncology
entitled fAPet TalleNewnpWantedSaved My hifed  awritien 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.” These words
are an example of the role and importance thatpetsmay have i n pevever
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 1987.7 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.®® 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.”* "> As
a conseguence, 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.%®

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.’ 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.”’-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.®-8 |n patients with coronary artery disease, pet ownership is reportedly related

with improved survival.®®®? 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.®* % 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.®® 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).%

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.®” Some authors also reported a significant increase in oxytocin, as well as
dopamine, b-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.®”1%° 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.'%% 192 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.®’

Psychological and social benefits

Another important role that pets seem to play in human health is social support.1®
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.’® ®° 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.’® % 194 |n 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.®® 1% Thus, pet owners often experience less
depression and loneliness, and greater self-esteem, happiness and well-being.%: 1°7 |t
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.'® HAls 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.?” 1 |n patients with anxiety, HAls 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.%

Other benefits

There are also other benefits related to interaction with animals. Some studies have
indicated that HAls may be associated with fewer visits to the doctor and less medication
intake, namely for heart problems and sleeping difficulties.1?® 11 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.'!

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.10% 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



Introduction

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.!’®* Pets can be a source of human infection by various
pathogens, including bacteria, viruses, fungi and parasites (Table 4).11311®> Rabies and
leishmaniasis are two well-known examples of pet zoonoses with a high impact on public
health globally.!'® 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.'811° 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.'?

Table 4. Examples of zoonotic infectious pathogens in dogs and cats.

Zoonotic infectious pathogen 2 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

2 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.'?"¥* 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 ( O

years), pregnant women, and patients with conditions or undergoing treatments that

reduce immune function, such as HIV/AIDS and cancer patients.3

65
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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.56 125 126
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.'% 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.t2? 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.'?! 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.'?! 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.13!

Moreover,al | ergens from pets6 haian allergcadadgtiondan or

sensitive individuals characterized by rhinitis/conjunctivitis, potentiate asthma, and

cause atopic dermatitis. Allergic reactions may also occur because of other peopleé s
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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.'®? 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.**31%" 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 p e taleégens. 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.1?% 138

Another type of potential risks is animal behavioral problems that may lead to stress,
anxiety and loneliness.*?® 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 HAls should be balanced against their known health

benefits.

HUMAN-ANIMAL INTERACTION S AND CANCER

The importance and role of HAls 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.3%142 |n these patients, the studies on HAls have been
focusing mostly on animal-assisted interventions,**14° 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.*%-1%¢ 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.**152 For some patients, pets may be a notable source of emotional, social and
functional support, bringing them comfort and humor.%% 5 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 petd $uture.> 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 canassumei n peop |HAG s

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 fOne Healthocan b e d e f i wmoflaboratve, miitisectoral, and trans-
disciplinary approach i working at local, regional, national, and global levels i to achieve

optimal health and well-being outcomes recognizing the interconnections between

people, animals, plants athf Althdughithere archathere d

definitions, this is the most widely used.**® 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).*%*

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.’®! 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.!'? 1%8 162 Zgonotic
disease outbreaks, epidemics and pandemics, are becoming more frequent and
jeopardize global health security and economic stability.’®® 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

i ves
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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.!3 158 161
Havinginmindt he i mportance and role that athe
awareness about the importance of HAI and HAB should extend far beyond the
veterinarians, including human healthcare professionals and starting at the academic
level.1®1- 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.’®® 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

ma |

needs.'%¢ 17 Therefore,t o under st and and me e tneddhishighyat i ent s o

important in public health.%®

Cancer patients experience information needs that vary during the survivorship
course.'®® 179 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.'® 17! 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.15 172173 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.'®” 174 175 |n 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.7% 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.'’” The
heal t hcar e pmaoBarses ofdnoamatord 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.1’® 17® 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. 2 127129

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.qg., type and
age), animal health management and care, and personal hygiene practices.!?!: 127129 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.*?1 122 157 Consequently, it is important that healthcare professionals
consider this type of interactionsi n t he pat i ent!¥Butinseets thaathis
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.'?

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

hi
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address health determinants and strengthen the therapeutic alliance.®® 181 182 Thijs issue
isreinforced inthe articled Th e Na me opublighédén TizdNewdEngland Journal
of Medicine, in October 2018.1% 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
attendingd gjuestion: i Wh at waame hef h Hesrefedschgw?tldis question

changed his life as both clinician and person: it l ed to a transfor mat

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 coata!®® In fact, this article
is more than the name of the dog. But it seems to support the idea that this simple
guestion, as any other about an importantaspecto f p at i, epans communicafioa,
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.?®® 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.® 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.'®* 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.1?? 185 18 |nterdisciplinary
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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Aims

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. HAls 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 HAls 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

A 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

A To describe human-animal interactions in cancer patients during the survivorship
course.
A To quantify the association between human-animal interactions and patient-reported

outcomes among cancer patients
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Research Methods

The objectives of this thesis were accomplished through the analysis of data obtained
from two different studies, one of them includes the healthcare professionalséinsights
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, aswellast o r el ate healthcare professiona
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 Sao Jodo University Hospital Center, who contact with cancer patients diagnosed
with solid tumors. A self-administered questionnaire was used to obtain data on
par t i cknpwdedge said 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.

Inadditiontoheal t hcar e pevaldtiensaconeeniente 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 2015’ 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 professionalsé i n gPAREHRIE). s

The objectives that included the insights of patients were based on a breast cancer
cohort (NEON-BC T 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.*®8 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).

Baseline One-year Three-year Five-year
n=506 n=503 n=475 n=466

Sociodemographic, clinical and treatment characteristics

Patient-reported outcomes:
Quality of life (EORTC QLQ-C30 and QLQ-BR23) | Anxiety and Depression (HADS) | Sleep quality (PSQI)

Pet ownership
characteristics

Human -animal
bond (LAPS)

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 Il 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
t he pat i en Addifionallynitsreirdohrcédsthe 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 pat i ent s o

(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 participantsd c¢har addodelrlisrowed that 18atems ivexec t or s 0

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 beenpar ti ci pating in humans?®é

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[l]and a | awds approval

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 t he,tiReAstor analysis cdantfieteat r i c

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 nPet Attitude Scale Modified?o

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-poi nt Li kert scale ranging |
di sagreedo to (7) istrongly agreeo, with option
Afunsur eo.

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 patrticipation was voluntary and anonymous. Data on
sociodemographic characteristics as well a s on past and present pe

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). Iltems 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 i TLI)
[12] and a measure of absolute fit (the Root Mean Square Error of Approximation i
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 t 9t alnd( €Lronbacho
used to evaluate the internal consistency, with values of 0.7 or higher indicating good
internal consistency. Omega hierarchic al 1) (was used to evaluate the

unidimensionality.

al pha
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Simple and multiple linear regression analyses were used to evaluate the crude and

adjusted effect, respectively, of participant s/

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

Participantsdé 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 (¥=0. 9 3, U=0.91) and a $wX789ng uni di mensi on

Ef fects of participantsd characteristics on t he

The crude mean scores obtained from models 1 ¢
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
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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 tot he participant

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
i nterpretation of each f ac {16]rTheshighemordegrmedeli nf | uenc
reveal ed that the associati ocnserhettwecesn atnhde tphaer
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
met hod, known as Criteriar[20]ywhish adgeegate® anfiactor 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,

bet ween the participantsd sociodemographic

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 bas e dremnsapdaaytbé subjeptednotsacial desimbilify
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).
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Table 1. Characteristics of the participants.

Total sample @

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  °, 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 ¢, n (%)

Domestic 131 (19.0)

Exotic 80 (11.6)

Both 480 (69.5)
Animal species owned currently 9, 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; ® 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); ¢ Only included

participants who owned animals in the past; ¢ 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).

Higher -order model Schmid -Leiman transformation
P-PASM General
Factor 1 Factor 2 Factor 3 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

Iltem 3 0.06 0.60 0.23 0.77 0.04 0.19 0.17

Item 4 @ -0.03 0.36 0.40 0.59 -0.02 0.11 0.28

Iltem 5 0.24 0.48 0.24 0.81 0.16 0.15 0.17

Item 62 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 92 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

Iltem 122 0.04 -0.04 0.38 0.26 0.02 -0.01 0.27

Item 132 -0.08 -0.11 0.47 0.16 -0.05 -0.04 0.33

Iltem 14 -0.01 0.97 -0.07 0.86 -0.01 0.31 -0.05

Item 152 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 172 -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 41.0 221 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.

2 ltems 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 t

participantsé®o

characteri

stics

Sex
Female
Male
p-value
Age Group
<20
20-49
050
p-value
Scientific area
Natural or agricultural sciences
Remaining scientific areas
p-value
Pet ownership history
Never
Only Past
Only Present
Past and present
p-value (comparing the four groups)
p-value( iNever o vs. other th
p-value( AiOnly Presento vs. 0
Animal species owned in the past
Domestic
Exotic
Both
p-value
Animal species owned currently
Domestic
Exotic
Both
p-value

r
P

Factor 1

Higher -order model
Factor 2

Factor 3

General Factor

Schmid -Leiman transformation

Factor 1*

Factor 2*

Factor 3*

0.23 (0.14, 0.33)
-0.32 (-0.44, -0.20)
<0.001

0.18 (0.07, 0.30)
0.05 (-0.05, 0.16)
-0.44 (-0.64, -0.24)
<0.001

0.42 (0.29, 0.56)
-0.04 (-0.13, 0.05)
<0.001

-0.62 (-0.87, -0.37)
-0.48 (-0.63, -0.34)
-0.14 (-0.51, 0.23)
0.31 (0.23, 0.40)
<0.001
<0.001
0.010

-0.22 (-0.40, -0.05)
-0.49 (-0.70, -0.28)
0.26 (0.17, 0.34)
<0.001

0.25 (0.15, 0.34)
-0.11 (-0.35, 0.12)
0.52 (0.38, 0.66)
<0.001

0.17 (0.08, 0.26)
-0.18 (-0.31, -0.06)
<0.001

0.14 (0.03, 0.25)
0.19 (0.09, 0.29)
-0.75 (-0.95, -0.56)
<0.001

0.41 (0.29, 0.53)
0.05 (-0.03, 0.13)
<0.001

-0.93 (-1.16, -0.69)
-0.54 (-0.68, -0.41)
-0.15 (-0.50, 0.20)
0.38 (0.30, 0.46)
<0.001
<0.001
<0.001

-0.18 (-0.34, -0.03)
-0.42 (-0.61, -0.24)
0.29 (0.21, 0.36)
<0.001

0.35 (0.28, 0.41)

0.10 (-0.06, 0.25)

0.46 (0.36, 0.55)
<0.001

0.22 (0.13, 0.31)
-0.19 (-0.31, -0.08)
<0.001

0.21 (0.10, 0.31)
0.21 (0.11, 0.30)
-0.83 (-1.04, -0.67)
<0.001

0.40 (0.29, 0.52)
0.11 (0.04, 0.19)
<0.001

-0.34 (-0.58, -0.11)
-0.48 (-0.62, -0.34)
-0.25 (-0.60, 0.10)
0.34 (0.25, 0.42)
<0.001
0.001
<0.001

-0.21 (-0.39, -0.04)
-0.11 (-0.31, 0.10)
0.21 (0.12, 0.29)
0.026

0.29 (0.21, 0.37)

0.11 (-0.10, 0.31)

0.41 (0.28, 0.53)
0.048

7.34(7.23, 7.45)
6.82 (6.67, 6.96)
<0.001

7.30(7.17, 7.42)

7.31(7.19, 7.43)

6.16 (5.94, 6.39)
<0.001

7.63(7.49, 7.77)
7.15 (7.05, 7.24)
<0.001

6.08 (5.81, 6.36)
6.41 (6.25, 6.56)
6.88 (6.48, 7.28)
7.56 (7.47, 7.65)
<0.001
<0.001
<0.001

6.83 (6.64, 7.02)

6.59 (6.36, 6.82)

7.44 (7.35, 7.53)
<0.001

7.51 (7.43, 7.59)

7.17 (6.98, 7.37)

7.69 (7.57, 7.81)
<0.001

2.43 (2.31, 2.54)
1.84 (1.69, 1.99)
<0.001

2.37 (2.22, 2.51)

2.10 (1.97, 2.24)

2.18 (1.93, 2.44)
0.034

2.54 (2.37, 2.72)
2.07 (1.96, 2.19)
<0.001

1.91 (1.58, 2.25)
1.90 (1.71, 2.09)
2.11 (1.62, 2.60)
2.37 (2.26, 2.49)
<0.001
0.071
0.290

2.00 (1.77, 2.23)

1.72 (1.45, 1.99)

2.38 (2.27, 2.49)
<0.001

2.29 (2.16, 2.43)

1.90 (1.57, 2.23)

2.67 (2.46, 2.87)
<0.001

0.46 (0.41, 0.51)
0.61 (0.55, 0.67)
<0.001

0.47 (0.41, 0.53)

0.58 (0.52, 0.63)

0.43 (0.33, 0.54)
0.006

0.49 (0.42, 0.55)
0.55 (0.50, 0.59)
0.142

0.26 (0.12, 0.39)
0.49 (0.42, 0.57)
0.56 (0.36, 0.75)
0.55 (0.50, 0.59)
<0.001
<0.001
0.915

0.56 (0.47, 0.65)

0.49 (0.38, 0.60)

0.54 (0.50, 0.58)
0.572

0.57 (0.52, 0.62)

0.62 (0.50, 0.74)

0.47 (0.40, 0.55)
0.037

3.26 (3.16, 3.35)
2.96 (2.84, 3.08)
<0.001

3.26 (3.15, 3.37)

3.25 (3.14, 3.35)

2.41(2.22, 2.61)
<0.001

3.34(3.21, 3.47)
3.21(3.12, 3.29)
0.092

3.21(2.95, 3.47)
2.82(2.67, 2.97)
2.86 (2.47, 3.25)
3.28 (3.18, 3.37)
<0.001
0.594
0.019

2.92 (2.74, 3.11)

3.24 (3.01, 3.46)

3.17 (3.08, 3.26)
0.042

3.24 (3.14, 3.34)

3.20 (2.96, 3.45)

3.30 (3.15, 3.45)
0.728
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Table 4. Adjusted mean scores and 95% confidence intervals obtained from the Schmid-

Lei man

transfor mat

(model

2) according

t

Sex @
Female
Male
p-value
Age Group ®
<20
20-49
050
p-value
Scientific area ®
Natural or Agricultural Sciences
Remaining scientific areas
p-value
Pet ownership history ¢
Never
Only Past
Only Present
Past and present
p-value (comparing the four groups)

p-value( iNever o vs. other

p-value( AiOnly Presento vs.

Animal species owned in the past ¢
Domestic
Exotic
Both
p-value
Animal species owned currently ¢
Domestic
Exotic
Both
p-value

General
Factor

Schmid -Leiman transformation

Factor 1*

Factor 2*

Factor 3*

6.31 (6.03, 6.59)
5.96 (5.65, 6.26)
<0.001

6.18 (5.90, 6.46)

6.21 (5.94, 6.48)

5.39 (5.07, 5.72)
<0.001

6.74 (6.45, 7.03)
6.43 (6.17, 6.69)
<0.001

6.18 (5.90, 6.46)
6.69 (6.51, 6.87)
7.23 (6.82, 7.64)
7.57 (7.45, 7.70)
<0.001
<0.001
<0.001

7.06 (6.85, 7.27)

6.63 (6.41, 6.85)

7.46 (7.34, 7.58)
<0.001

7.48 (7.38, 7.59)

7.16 (6.96, 7.35)

7.65 (7.51, 7.78)
<0.001

2.18 (1.83, 2.53)
1.68 (1.30, 2.06)
<0.001

2.00 (1.65, 2.34)

1.78 (1.44, 2.12)

1.99 (1.59, 2.39)
0.149

2.12 (1.72, 2.52)
1.77 (142, 2.12)
<0.001

2.00 (1.65, 2.34)
2.05 (1.82, 2.28)
2.29 (1.78, 2.80)
2.46 (2.30, 2.63)
<0.001
0.044
0.618

2.17 (1.89, 2.44)

1.82 (1.54, 2.10)

2.47 (231, 2.62)
<0.001

2.43 (2.24, 2.62)

2.05 (1.71, 2.40)

2.78 (2.54, 3.01)
<0.001

0.17 (0.03, 0.31)
0.32 (0.16, 0.47)
<0.001

0.22 (0.08, 0.36)

0.31 (0.18, 0.45)

0.20 (0.03, 0.36)
0.023

0.34 (0.18, 0.49)
0.40 (0.26, 0.54)
0.274

0.22 (0.08, 0.36)
0.46 (0.37, 0.55)
0.50 (0.30, 0.71)
0.51 (0.44, 0.57)
0.001
<0.001
0.555

0.49 (0.38, 0.60)

0.46 (0.34, 0.57)

0.49 (0.43, 0.56)
0.812

0.53 (0.46, 0.61)

0.58 (0.44, 0.73)

0.44 (0.35, 0.54)
0.071

3.39 (3.12, 3.66)
3.17 (2.88, 3.47)
<0.001

3.31(3.04, 3.58)

3.32 (3.06, 3.59)

2.59 (2.27, 2.90)
<0.001

3.40 (3.11, 3.69)
3.30 (3.04, 3.56)
0.155

3.31(3.04, 3.58)
3.04 (2.86, 3.21)
3.17 (2.78, 3.57)
3.31(3.18, 3.43)
0.026
0.522
0.144

3.18 (2.96, 3.40)

3.26 (3.04, 3.49)

3.23 (3.11, 3.36)
0.831

3.27 (3.13, 3.40)

3.21 (2.95, 3.46)

3.29 (3.12, 3.47)
0.836

a Adjusted for age and pet history; ® Adjusted for sex and pet history; ¢ Adjusted for sex and age.
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Appendix 1. Characteristics of the participants by inclusion group.

a Group 2 °
(coIIeC;reO:{Léents) (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 ¢, 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 9, 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 €, 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; ® Calculations may have used fewer than 126 participants
due to missing data; ¢ 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); ¢ Only included participants who owned animals in the past; ¢ 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 people6 $ives. 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 pati
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 t charaseristids and &itduddst hcar e

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 S&o Jodo 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
guestionnaire. 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) Astrongly disagreedo to (7) dAtheéerongly
neutral position Aunsureod. The PeePASMcubese ver si
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

guestionnaires after being invited to participate (participation rate of 63.4%).

The participants 6éharacteristics 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-s quar e t est or Fi s
exact test, when appropriate, for categorical variables; a n d St u destnford s t
independent samples, for numerical variables. The blank responses were considered

missing values and excluded from the analyses. In all analyses,the cat egory f@dADo n

know/ Do nowasncsomegiodered in the category fANo0O.
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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 (Cl) were computed using logistic
regression to quantify the association
and attitudes toward animals, and their practices.

Statistical analysis was conducted using Stata, version 15.1 (StataCorp, College Station,
Texas, USA) yahd p Hlé]KoaR), eersion 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 Sao Jodo 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

bet ween
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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 heal t hcar e

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%Cl: 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
healt hcar e ghaméterigics and at#udes 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 he
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.

al thcar e
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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 pets 6 heal

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 professionals 6
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
guestionnaire, 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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Figurel. Associati on
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Preconceived |deas on ankmals (score F3)

NA, not applicable.
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Figure 2. Type of recommendations made by healthcare professionals during cancer

treatment and after its completion.
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Figure 3. Type of animals associated with risks and benefits of pet ownership in cancer
patients.
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Tablel. Heal t hcare professional s6 characteristic

Total sample 2 Medical doctors 2 Nurses @ 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 °, 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)
Only during childhood or adolescence 21 (14.9) 4 (13.3) 17 (15.3) 0.774
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 © 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 © 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 © 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; ® T h eParfmeredd ¢ a t iecyded 1
married participants or those who cohabited wsindlehdivarceg/sepatateceand widawediparticipants;fi

‘The fANoO incladedeppartyi ci pants who answer emotinaomswdidd. not knowo or fAdo
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Table 22Heal t hcare professional s6 knowledge and

benefits of pet ownership among cancer patients.

Total sample @ Medical doctors 2 Nurses 2 p-value
n=142 n=30 n=112
Risks
Awareness of the existence of scientific
evidence , n (%)
No® 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 ® 59 (41.8) 17 (56.7) 42 (37.8) 0.064
Medium or High ¢ 82 (58.2) 13 (43.3) 69 (62.2) :
BENEFITS
Awareness of the existence of scientific
evidence , n (%)
No P 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 ° 64 (45.1) 18 (60.0) 46 (41.1) 0.064
Medium or High ¢ 78 (54.9) 12 (40.0) 66 (58.9) '
GENERAL KNOWLEDGE
Sources of information 9, 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 © 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 ® 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;® The @A Nood cat e
participants who answered finoocOnfigoonet penowei paniidd medi cahsdecdor) c
risks, and only two participants (oneme di c a | doctor and one nurse) consi der ed %Thesparticipamts euldi
select more than one option, ot her wi se tTheyOtsted rexcd eda tiego my ti rkansoeaveetie r
following: fAOther healthcare professional so ( n=espnalexpétiencederined fromelixigalgradtieei

(n=2) and ADocumentarieso (n=1)
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ABSTRACT

Background We aimed to identify and characterize quality of life trajectories up to 3 years after breast cancer diagnosis

Methods A total of 460 patients were evaluated at baseline (befere treatments), and after 1- and 3-years. Patient-reported outcomes,
including quality of life (European Organization for Research and Treatment of Cancer Quality of Life Questionnaire Core 30, QLQ-C30),
anxiety, depression and sleep quality, were assessed in all evaluations. Model-based clustering was used to identify quality of life trajectories.

Results We identified four trajectories without intersection during 3 years. The two trajectories characterized by better quality of life depicted
relatively stable scores; in the other trajectories, quality of life worsened until 1 year, though in one of them the score at 3 years improved.
Sociodemographic and dlinical characteristics at baseline did not differ between trajectories, except for mastectomy, which was higher in the
waorst trajectory. Anxiety, depression and poor sleep quality increased from the best to the waorst trajectory.

Conclusions The type of surgery and the variation of other patient-reported outcomes were associated with the course of quality of life over 3

years. More research to understand the heterogeneity of individual trajectories within these major patterns of variation is needed.

Keywords breast necplasms, cluster analysis, patient-reported outcome measures, quality of life

Introduction Qol.. Therefore, patient-reported outcomes (PRO) have

- i become cssential for evaluating the burden of cancer.”
Breast cancer mortality is decteasing in most developed coun-

tries, despite increasing or stable incidence rates, and it is

the most prevalent cancer 5 years after diagnosis, duc to the

frequent use of screening and more effective treatments.”
The diversity and complexity of the problems tesulting

Previous studies teported an association between sociode-
mographic, clinical and treatment charactetistics and Qol. in
breast cancer patients, namely age, education, cancer stage,
surgery and chcmnthcrapy,(kg however with inconsistent

. . . findings. Futther, the effect of some factors on QoL
from the disease and its treatments could affect all domains of £ ’ Q

quality of life (Qol.), including physical, emotional and social,

. : T . ) Tauisa Lapes-Canceigaa, Research fellow
at any time during treatment and remission periods. Women
diagnosed with breast cancer may experience psychosocial
distress (namely depression, anxiety, fear of recurrence and

Mariana Branddo, Medical Doctor
Natalia Araijo, Research fellow
Milton Severo, Researcher

death and problems related to body image and feminine Teresa Dias, Medical Docior

rale) and physical symptoms (namely pain, fatigue and sleep Birbara Peleteirn, Rescarcher

dismrbmcc).j‘4 The improvement in breast cancer survival Filipa Fontes, Researcher

emphasizes the importance of assessing disability due to the Susana Pereira, Medical Doctor

discase or its trearment, as it impacts short- and long-term Nuno Lunet, Profcssor
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may differ at different time points after diagnosis and
during the course of survivorship. At diagnosis and before
treatments, patients may expetience psychosocial distress as
anxicty, fear and disbelicf and existential concerns regarding
moreality” Depression and psychological problems related
to body image, sexuality and femininity as well as cognitive
disturbances and sleep disturbance are symptoms commonly
referred by patients during treatments, and after their
completion, most of them experience a mixture of clation,

4910 Some symptoms

fear of recurrence and uncertainty.
disappear or dissipatc during the following years, or may be
perceived as less important by the patients, whereas others
develop gradually into long-term side effects.”

Changes in QoL over time in breast cancer patients
have been reported previously. However, some studies
cxamined only average changes in QoL, distegarding passible
heterogeneity of this outcome among patents. Determining
trajectory patterns of QoT. in breast cancer patients and their
associated characteristics may allow identifying patients at risk
and providing patients with appropriate support throughout
and following treatments. Previous studics! = on QoL
trajectories focused specifically on the score of specific
domains instead of the total score (c.g physical, cognitive
and social domains), used different questionnaires to assess
Qol. or missed a baseline evaluation before treatments’
initiation.

The aim of this study was to describe the trajectories of
QoL in a cohort of breast cancer patients during the first 3
years after diagnosis and to assess differences in sociodemo-
graphic and clinical characteristics among distinct trajectorics
of QoL and their association with other PRO.

Methods

The present study is based on a cohort study designed to esti-
mate the incidence of necurclogical complications of breast
cancer and its treatments (neuro-oncological complicadons
of breast cancer—NT.ON-BC), as previously described in the
derailed study pmtocol.14 Brieily, the cohort includes 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 chemother-
apy. A\ total of 506 patients underwent a baseline evaluation
before any cancer treatment, and 503 (99.4%0) and 475 (93.9%)
. 1).

completed the 1- and 3-year evaluations, respectively (Fi

Participants evaluation
In the three evaluations, data on clinical characteristics and

cancer treatments were obtained from medical records and

after a neurological evaluation and data on socdodemographic
charactetistics and PRO), including (QoL,, anxicty, depression
and sleep quality, were self-reported.

The Qol. was asscssed using the European Organization
for Research and Treatrment of Cancer (HEORTC) Quality
of Tife Questionnaire Care 30 (QT.Q-C30) and the Breast
Cancer-specific Module QLQ-BR23.

The QLQ-C30 is a 30-item cancer-specific questionnaire
of QoL composed of multi-item scales and single items
that reflect the multidimensionality of the QoL construct. It
incorporates five functional scales (physical, role, ecmotional,
cognitive and social), three symptom scales (fatigue, pain,
and nausea and vomiting) and a global health status/QoT.
scale. Additonally, it incorporates six single items that eval-
uate other symptoms (including dyspnea, insomnia, appetite
loss, constipation and diarrhea) and financial difficultics. The
QLQ-BR23 incorporates multi-item scales to evaluate sys-
temic therapy side effects, arm and breast symptoms, body

image, sexual functioning and single items to assess sexual

enjoyment, hair loss and future perspective.

In both QoL instruments, the items wete answered on a
fout-point ordinal scale, from *1-not at all’ to “4-vety much’,
with the exception of the global health status /(oL scale of
QLQ-C30, which has a seven-point response format, from
“-very poor” to “T-excellent”.) ' All of the scales and single-
item measures range in score from 0 to 100, with high scale
score representing a higher response level. The scale scores
arc caleulated using a lincar transformation to standardize the
average of the items that contribute to the scale. Thus, a high
score for functional scale o for the global health status/QoL
scale represents a high /healthy level of functioning or a high
Qol., respectively, and the opposite is true for a symptom
scale (a high score represents a high level of symptomatol-
ogy,/problems).'”

Anxiety and depression were assessed by the Hospital Anx-
iety and Depression Scale (HADS).!® The sleep quality was
evaluated using the Pittsburgh Sleep Quality Index (PSQT).!”

Statistical analysis
Paticnts with cancer stage TV at bascline (# = 3), cancer
relapse until the 3-year evaluation (# = 12) and those with
incomplete QLOQ-C30 questionnaire in at least onc of the
three evaluatons (# = 9) were excluded, and a total of 451
participants were considered for data analysis (Tig. 1).
Principal component analysis on the 30 items was used
to evaluate the dimensionality of the items. The score of all
items was reversed, exeept for items 29 and 30, and the final
score of the questionnaire was the sum of individual scotes
of the 30 items and was expressed as g-scores, with higher
scores indicating better QoL
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Baseline evaluation
n=506

Reasons for losts to follow-up

»| Death(n=1)
Refuseto continue (n=2)
y
One-year evaluation
n=503
Reasons for losts to follow-up
Death (n=10)
| Refuseto continue (n=8)
"| Unabletocooperate (n=2)
Transfer to another hospital (n=2)
y Not possible to contact (n=6)
Three-year evaluation
n=475
Exclusions from the present study
| Cancerstage IV at baseline evaluation (n=3)
»1 Cancerrelapse until the three-year evaluation (n=12)
Missing information on QLQ-C30 questionaire in at
y least one of the three evaluations (n=9)

QLQ-C30 trajectories
n=451

Fig. 1 Flowchart of participants included in the present study. n, number of patients, QLQ-C30, the Quality of Life Questionnaire Core 30 of the European

Organization for Research and Treatment of Cancer.

Model-based clustcringzn was used to identify groups of
patdents with different patterns of variadon in QLQ-C30
score, from the bascline to the 3-year evaluation. The model
that allowed for the most homogeneous grouping of individ-
ual patterns of Qol. was selected among those with the lowest
Bayesian Information Criteria, thus, a four-component model
was selected (Supplementary Material, Appendix A).

The Qol. trajectorics were defined to reflect the pattern
of vatiation ovet the 3-year period, but were characterized
regarding soclodemographic and clinical characteristics of the
patients, as well as the scores obrained for other PRO (anxiety,
depression and sleep quality) at each evaluation (baseline, 1-
year and 3-year); data are presented as counts and proportions,
for categorical variables, and means and standard deviations,
for continuous vatiables. Univariate analysis was performed
for comparisons within and between QoL trajectories, using

the chi-square test, for categorical variables, and analysis of
variance (ANOVA), for continuous vagiables. ANOVA for
repeated measures (for mean comparisons) or generalized
estimating equations (for proportion comparisons) were used
for comparison within each trajectory, and the Bonferroni
correction was used for multiple pairwise comparisons.

Statistical analysis was conducted using Stata, version 11.2
(StataCorp, College Station, Texas, USA) and R, version 3.3.1
(R Core Team, Vienna, Austria).

Ethics

This study was approved by the Tithics Committee of the
Portuguese Institute of Oncology of Porto (CES 406,011,
CES 99/014 and CES 290,/014). All the patients provided
written informed consent.
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Results

At baseline, the mean age of the participants was 55 years,
and more than two thirds had up to 9 years of education.
Most paticnts (35.4%) were diagnosed with cancer stage
0 and I, and 57.2% were postmenopausal. In addition to
breast surgery, in the first year of follow-up, 83.8% received
endoctine thetapy, 73.8% were submitted to radiotherapy,
39.2% to chemotherapy and 12.9% received targeted therapy.
Most paticnts (57.4%) initiated endocrine therapy during the
first year and maintained the same drug until the third year and
26.3% changed drugs (Supplementary Material, Appendix B).

Figure 2 depicts the QoL trajectoties. Four trajectoties
were identified: C1 {(# = 55, 12.2%), C2 (x = 171, 37.9%),
C3 (2 = 175, 38.8%) and C4 (» = 50, 11.1%). The QLQ-
C30 scores carresponded to gradually worse Qol. from Cl1
to C4, without intersecion between the trajectories and with
two major patterns being observed. Cl and C2 were char-
acterized by better and relatively stable Qol., though in C1
there was a significant improvement between baseline and
1-year eyaluations, followed by stable QoL until the 3-year
evaluation, when the mean score was similar to the observed
at baseline. Tn C2, the mean score did not change within the
3-year period. On the other hand, €3 and €4 presented worse
QoL at baseline than C1 and C2, which worsened further in
the first year. However, while in C3 the QoL did not change
up to the 3-year evaluaton, in C4 thete was a significant
improvement in the Qol., presenting a mean scare at the third
yeat similar to the observed at bascline.

The sociodemographic and clinical characteristics at base-
line and breast cancer treatments performed during the first
year of follow-up according to each trajectory are presented
at Table 1. There were no statistically significant differences in
these charactetistics among the QoL trajectoties, excepr for
mastectomy, which was more frequent in C4.,

The emotional functioning was the most affected domain
during the 3 years and in the four trajectories, worsening from
C1 to C4; however for C1 and €2 the worst point corre-
sponded to the baseline evaluation, and for C4 corresponded
to the 1-year evaluation, The other domains followed the
same trend of deterioration from C1 to C4. The physical
functioning worsened up to the 1-year evaluation, presenting
at this point the worst mean scores in all trajectotics, except
in C1 that was characterized by stable scores during the 3
years. In C2 and €3, the role and social functioning varicd
inversingly in the 3-year period, since the formet wotsened
and the latter improved. Tn the same period, the cognitive
functioning also worsened in C1 and C2, presenting the worst
mean scores at the 3-year evaluation, while in C3 and C4 this
domain was morc affected at 1 year. The mean scores in global
health status/QoL scale are also worsening from C1 to C4, as

described for functional seales, and improved from baseline to
1-year evaluation in C1 and C2, while in the other trajectorics
the mean scotres did not change duting the 3 years (Table 2).

The body image, scxual funetioning and future perspective
decreased from C1 to C4, in baseline, 1-year and 3-vear
evaluations. Tn each trajectory, the body image decreased
mainly from the baseline to the 1-year evaluation, except in
C1 that did not present changes during the entire period. Tn
(3, the sexual functioning decreased between baseline and 1-
year evaluations, while in the remaining trajectories it did not
change during the 3 years. Regarding future perspective, in all
trajectoties this outcome increased during the 3 years mainly
between 1-year and 3-year evaluations (Table 2),

The proportion of patients with anxiety, depression and
poot sleep quality increased from C1 to C4 over the period
of 3 years after diagnosis. Anxicty was significantly morc
frequent at baseline than at 1-year in C2 and C3 and than at
3 years in all trajectories, except in C1 that did not present
sighificant changes in the proportion of this outcome duting
the 3 years. Within each trajectory, there were no significant
differences in the frequency of depression between the three
evaluations, except for C4 that presented an increase from
bascling to the 1-year follow-up and then a deercase between
the 1- and the 3-year evaluadons. Among each trajectory,
the proportion of patients with poor sleep quality did not
differ across the whole follow-up period, except in C3 that
presented a lower prevalence at baseline than at the 1-year
follow-up (Fig, 3).

Discussion

Main finding of this study

Four Qol. trajectories were identified up to 3 years after diag-
nosis. These ate charactetized by differences in QoL at base-
line and mostly by patterns of variation portraying either small
variations ot worscning until the first year, while returning to
scores similar to those observed at baseline until the third year,
The trajectorics differed regarding the type of breast surgery
and on the other evaluated PROs, namely anxiety, depression
and sleep quality, which worsened gradually from C1 to C4.

What is already known on this topic

In the first 3 vears after diagnosis, roughly half of patients
presented good self-reported QoL (C1 and C2), more than
one third presented moderate sclf-reported Qol. (C3) and
one tenth presented bad self-reported QoL (C4), comparing
with reference values for breast cancer pati.ents.ﬂ Turther,
the best trajectories were characterized mainly by similar
scores in functional scales of a general and a breast-cancer-
specific questionnaires, except in sexual functioning and
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Fig. 2 Means and the corresponding 95% confidence intervals of the EORTC QLQ-C30, at baseline, 1-year and 3-year follow-up evaluations, for each g
trajectory identified (higher scores indicating better quality of life). EORTC QLQ-C30, the Quality of Life Questionnaire Core 30 of the European Organization s
for Research and Treatment of Cancer. *P-value for the comparison between baseline and 1-year evaluations; ®P-value for the comparison between baseline ’?u
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future perspective, considered good in €1 and moderate in previous studies,? and at 3-year evaluation, only C4 presented ¥
. . . . =3
C2, taking into account the reference values.”! The other two  a prevalence of anxiety higher than that expected for long- £
trajectories are quite different., Tn C3, the functional scales var- term suryivors. Furthermare, in Cl and C2, the prevalence 5
ied from good (e.g, social functoning) to bad (e.g. emotional of depression was none ot negligible, respectively, while in 5
©

functioning), while in C4 the functional scales were mainly
bad. Similar patterns were observed for the variation of other
PRO. At baseline, the prevalence of anxiety was lower or
similar (C1, C2 and C3) and higher (C4) than that reported in

the other two trajectoties, the prevalence could be considered
similar to higher, compared to a pooled prevalence of
deptession of 20% (95% Cl = 16-24%) previously repotted 2
Additionally, the prevalence of poor sleep quality of nearly
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Table 1 Sociodemographic and clinical characteristics at baseline and breast cancer treatments performed during the first 3 years of follow-up, according

to each trajectory identified

EORTC QLQ-C30°

Cln=55 CZn=171 (= A Can=50 P-value
Age (years), mean (SD) 53.7 (10.4) 55.4(11.2) 55.6(10.3) 54.5 (10 8} 0.640
Education (years), n (%)
=4 25 (45.5) 70 (40.9) 80 (45.7) 18 (36.0) 0.540
5-9 17 (30.9) 45(26.3) 52(29.7) 14 (28.0)
=10 13 (23.6} 56 (32.7) 43 (24.6) 18 (36.0)
Cancer stage®, n (%)
0 3(5.5) 10(5.8) 16(9.1) 240 0629
I 30 (54.5) 81 (47.4) 83 (47.4) 25 (50.0)
1l 14 (25.5) 60(35.1) 47 (26.9) 17 (34.0)
Il 8(14.5) 20(11.7) 29 (16.6) 6(12.0)
Menopausal status®, n (%)
Premenopausal 27 (49.1) 72(42.1) 73{41.7) 21(42.0) 0.796
Postmenapausal 28 (50.9) 99 (57.9) 102 (58.3) 29 (58.0)
Lymphedema, n {%)
At 1 year 2(3.6) 14 (8.2) 14 (8.0) 8(16.0) 0.144
At 3 years 4(7.3) 20011.7) 33(18.9) 9(18.0) 0.083
Breast surgery, n (%)
Surgery type
Breast-conserving 37 (67.3) 87 (50.9) 92 (52.6) 16 (32.0) 0.004
Mastectomy 18 (32.7) 84 (49.1) 83(47.4) 34 (68.0)
Axillary surgery
None/SLNB 41 (74.5) 112 (65.5) 119 (68.0) 32 (64.0) 0.604
ALND 14 (25 5) 59 (34.5) 56 (32.0) 18 (36.0)
Chemotherapy, n (%) 35 (63.6) 104 (60.8) 99 (56.6) 29 (58.0) 0.762
Radiotherapy, n (%) 47 (85.5) 124(72.5) 131 (74.9) 31 (62.0) 0.052
Endocrine therapy, n (%) 45 (81.8) 147 (86.0) 144 (82.3) 43 (86.0) 0.748
Targeted therapy (Trastuzumab), n (%) 127 27(15.8) 20(11.4) 4 (8.0) 0.430

Bold values denote statistical significance at the p-value < 0.05 level

ALND, axillary lymph node dissection; EORTC QLQ-C30, the Quality of Life Questionnaire Core 30 of the European Organization for Research and
Treatment of Cancer; n, number of patients; SD, standard deviation; SLNB, sentinel lymph nade biopsy.

A0LQ-C30 trajectoties only used data from 451 patients, due to missing data.

bCancer stage was classified according to the 7th edition of the American Joint Committee on Cancer Staging Manual.

“When menopausal status was not specified, all wormen with at least 60 years, woemen whao undervwent a bilateral cophorectorny and those with an intact

uterus and being amenorrheic for 12 or more consecutive months prior to the diagnosis in the absence of alternative pathological or physiclogical cause

and follicle stimulating hormone and serum estradiol levels within the laboratory's reference ranges were classified as postmenopausal, or otherwise as

premenopausal ®

25% (C1) and 50% (C2) is in accordance with a pooled
prevalence of sleep disturbances of 40% (95% C1 = 29-52%)
reported previousl.\-.z'a However, in the other trajectories, the
prevalence of this outcome was higher.

The patterns observed in out study are compatible with
the fact that the initial stages of treatment and the months
following its completion may be physically and emotionally
demanding, resulting in decreased Qol.. Most women with

breast cancer experience moderate to high levels of anxicty
before treatment, due to hopelessness, uncertainty, loss of
control and a decrease in life satisfaction.”® The period follow-
ing treatment completion is a transitional time of considerable
psychosocial distress, duting which most women experience
a mixtare of happiness, fear and unccnaimy.z"? In cur study,
anxiety at baseline was higher than at 1 year in the two more
prevalent trajectories and than at 3 years in all trajectories,
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Table 2 Mean scores of functional scales of EORTC QLQ-C30 and EQRTC GQLQ-BR23 and global health status/Qol scale of EORTC QLQ-C30 at baseline,

1-year and 3-year follow-up evaluations, according to each trajectory identified (higher scores indicating high level of functioning or a high quality of

life).
Evaluation 1 2 3 c4
n=>55 n=171 n=175 n=50
EORTC QLQ-C30
Physical functicning, mean (5D}

Baseline 96.6 (7.1) 932 (8.7 85.9 (13.7¢-° 73.1(20.6)°
1-year 96.5 (4.9) 903 (9.2 75.0 (16.4)°: 63.2 (17.7)7:€
3-year 97.6 (4.7} 92.0 (9.5} 79.8 (14.6)0¢ 73.5(18.0)f

P-valuet 0.547 0.013 =0.001 0.010

Role functioning, mean (SD)

Baseline 100.0 (0.0 96.8 (8.5 90.5 (1577 63.0(33.0)
1-year 98.2 (6.9) 936 (11.8)%< 79.8 (21.2)2:° 52.0(28.7)
3-year 97.9 (5.6) 87.9(16.2)0 71.0(22.8)0 59.3 (26.1)

P-valued 0.068 <0.001 <0.001 0.167

Emational functiening, mean (5D}

Baseline 83.8{13.6)7%" 755(16.880 61.4(21.5) 35.7 25.01°
1-year 935 (8.6)° 80.2 (15.4)° 59.5 (20.8) 27.2 (23.9F
3-year 90.8 (9.0)° 80.9(17.2)0 63.1(21.2) 50.7 (28.3)0.<

P-valued <0.001 0.004 0.279 <0.001

Cognitive functioning, mean {SD)

Baseline 95.5 (8.8)° 89.1(14.3)° 79.6 (19.59:° 58.3 (23.6)°
1-year 94.5 (9.1)" 87.8 (12.4¢ 70.8 (22.3)* 45.7 (28.5)%:¢
3-year 90.6 (1.0 83.4(16.5¢ 70.5 (24.1)° 56.7 (26.3)

P-valued 0.022 <0.001 =0.001 0.035

Sadial functioning, mean (SD)

Baseline 97.6(7.5) 92.7 (13.7) 87.7(17.9) 71.3(31.1)
1-year 99.1(5.0) 94.9 (10.4) 83.5(20.1)° 64.0 (28.6)
3-year 994 (3.1) 98.1 (6.7)" 88.0 (18.0)° 78.0(25.1)

P-valued 0.181 <0.001 0.044 0.051

Global seore, mean (5D}

Baseline 79.1 (18,1 67.1(19.003-0 58.0(17.9) 48.0(21.9)
1-year 89.4 (9.7)°¢ B EEY 58.4(17.6) 46.7 (20.8)
3-year 82.4(14.1F 71.9(15.0) 56.8 (14.8) 53.5(19.2)

P-valued <0.001 0.013 0.644 0.218

FORTC QLG-BR23
Body image, mean (SD)

Baseline 98.53(5.2) 972 (628 917 (152580 87.8 (22380
1-year 86.7 (10.2} 89.7 (16.7)°:° 84.0 (24.2)% 61.0(36.1)°
3-year 97.3 (10.0) 95.4 (10.7)¢ 86.8 (21.0)° 72.8(32.8)°

P-valuet 0.603 =0.001 0.002 <0.001

Sexual functioning, mean (SD)

Baseline 24.2 (23.5) 19.7 (22.0) 18.5 (20.3)* 19.0 (22.6}
1-year 28.5(27.7) 20.3(22.3) 13230852 11.0(14.9)
3-year 22.7(23.4) 205(21.6) 16.1(18.3) 13.0(15.9)

P-value? 0458 0.943 0.042 0.075

Continue
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Table 2 Continued

Evaluation ci 2 c3 ca
n="55 n=171 n=175 n=50
EORTC QLQ-BR23
Future perspective, mean (SB)

Baseline £1.2(29.97°" 46.2 (30.9)° 37.1(29.9° 15.3 (24.5)°
1-year 74.5 (24 0 50.7 (34.6)° 37.7 (30.9)° 273 (33 5¢
3-year 85.5 (24.6)P-¢ 827 (25.9)0-¢ 68.8(34.3)0.¢ 66.0 (37.2)0:<

P-valued <0.001 <0.001 <0.001 <0.001

Bold values denote statistical significance at the p-value < 0.05 level

The higher values indicate higher level of functioning and quality of life {the values vary between 0 and 100). At each evaluation (baseline, 1-year and
3-year follow-up}, there are statistically significant differences among the four trajectories presented in the table (P-value < 0.001}. EORTC QLQ-C30, the
Quality of Life Questionnaire Core 30 of the European Crganization for Research and Treatment of Cancer; EORTC QLQ-BR23, the breast cancer-specific
maodule of the European Organization for Research and Treatment of Cancer; n, number of patients; SD, standard deviation

3There are statistically significant differences between the baseline and the 1-year follow-up evaluation within the same trajectory.

PThere are statistically significant differences between the baseline and the 3-year follow-up evaluation within the same trajectory.

CThere are statistically significant differences between the 1-year and the 3-year follow-up evaluation within the same trajectory.

9p-value for the comparison among the three evaluations (baseline, 1-year and 3-year follow-up) within each trajectory.
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Fig. 3 Proportion of patients with anxiety, depression and poor sleep quality at baseline, 1-year and 3-year follow-up evaluations, according to each trajectory
identified. EORTC QLQ-C30 5Q, sleep quality. #P-value for the comparison between baseline and 1-year evaluations; °P-value for the comparison between
baseline and 3-year evaluations; “P-value for the comparison between 1- and 3-year evaluations; anxiety %and depression ®were defined whenever a score
greater than or equal to 11 in anxiety or depression subscale of the Hospital Anxiety and Depression Scale, respectively, was obtained; fpoor sleep quality was
defined whenever a score greater than five in the Pittsburgh Sleep Quality Index was obtained.
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except in the best trajectory that did not change during the
3 years.

Women submitted to mastectomy are more likely to present
depression, which may reflect the disfigaring nature of
surgety that can also lead to other psychological problems
related to body image, sexuality and ferr‘lim'nity,zﬁ’29 A more
favorable impact on QoL has been desctibed for breast-
conserving sutger'\.m In out study, there was a higher propor-
tion of women submitted to mastectomy in trajectories with
poor self-reported QoL. Further, the body image decreased
mainly between bascline and 1-year in in most patients, but,
in each time point, was mainly worse in trajectories with
poor self-reported Qol.; the sexual functioning was mainly
stable during the 3 years in most patients and mainly worse in
trajectories with poor self-reported QoL.

The psychological distress cxpericneed by breast cancer
patients, related to anxiety and depression, 1s associated with
impaired QoT. especially emotional, social and cognitive func-
d()r}ing.3u In out study, the emotional functioning, involving
feelings of tension, irritation, depression or worry, was the
most teported affected domain during the 3 yeats and in all
trajectoties, which may be explained by the challenges that
women have to deal with from diagnosis and during the course
of their survivorship.

Most patients presented a worsening pattern in physical
functioning during the first year, presenting at this point
the worst mean scores. Tatigue, hot flashes, pain, cognitive
impairment and lymphedema arc common symptoms asso-
ciated with breast cancer treatments, and, consequently, to
a worse sclf-reported physical functioning observed 1 year

Ak

after diagnosis.””>! Further, in breast cancer patients the
cognitive disfunction is usually associated with treatments,
namely chemotherapy and hormonotherapy, and with fatigue,
anxiety and depression, and decreased QoL These factors
may cxplain the deteriorating trend in cognitive functioning
during the 3 years, in the best trajectories, or mainly during
the first year, in the worst trajectories.

Psychological disttess associated to traumatic events such
as cancer diagnosis may also contribute to poor sleep qual-
ity.jz It is associated with a wide range of detrimental psy-
chological and physiological effects, namely fatigue, mood
disturbances, impaired memory and concentration.”” In the
present study, poor sleep quality was more frequent in the
trajectories of poorer (Gol., and only C3 presented changes
during the 3 years, with an increase in this outcome in the first
year.

By their nature of being reported by the patient, the PRO
cannot be separated from the characteristics inherent to the
individual. Personality characteristics and coping strategies
adopted by patients have been reported as predictors of self-

reported Qol.. Optimism and the use of active and engage-
ment coping strategics have been associated with better QoL,
while pessimism and disengagement and avoidance strategies
have been associated with worse Qoll and higher levels of
anxiety and depression.!®* Therefore, patients’ personality
and coping strategies adopted by them may explain the wors-
ening gradient observed in all PRO), from C1 to C4. However,
the absence of data regarding these variables during the study
period did not allow us to test this hypoth

Previous studies reported an association between sociode-

in our sample.

mographic and clinical charactetistics and QoL in breast
cancer patients; however, the findings were not consistent
across studies.® Tt has been suggested that the younger
patients may have to deal with work aspirations, child care
and plans for the future and, consequently, are not prepared
for health problcmsjs; on the other hand, older age pre-

dicted poorer QoL regarding physical and role functuoning,
associated with other comorbidities.® Further, some studies
found an association between higher education level and
better QoT., while others found no association.? Also, some
studies reported that advanced cancer stage predicted pooter
Qol., while others found no association.” Nevertheless, in the
present study these variables did not differ between the four

trajectoties.

What this study adds

To the best of our knowledge, this is the first study
determining QoL trajectories in breast cancer patients using
the total scores of a general QoL questionnaire (EQRTC
QLQ-C30), based on baseline evaluations conducted before

11=13 the first evaluation

treatment onset. Tn previous studies,
occurred after the treatments’ initiaton and QoL trajectories
were defined for the score of specific domains instead of

the total scorc! =1

or using different instruments to asscss
QUL.M’B One study evaluated patients almost 18 years
older, on average, than those included in the present
investigation. Also the duration of follow-up differed across
the mentioned studies: 18 months after baseline evaluation
{within 8 months of diagnosis),” 55 months pr)s[fdiagnnsis“
and 7 years.'” Despite these methodological differences,
and the fact that distinct trajectorics were identified in cach
study, most women repotted consistently medium or high
Qol,, or experienced recovery over time within each of the
domains 11-17

The major strengths of the present study are the use of a
large prospective cohort design, with a long-term and nearly
complete follow-up, and the evaluatdon of QoL prior to
any breast cancer treatment. Additionally, Qol. was assessed

comprehensively and could be related with other PRO.
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Limitations of this study

Some study limitations nced to be mentioned. The first cvalu-
ation was petformed soon after breast cancer diagnosis, which
could have negatively influenced the self-reported Qol. at
bascline. This may have conttibuted for an underestimation
of the variation in the QoL scores between the baseline
and the first year of follow-up, though the proportion of
patients who reported worse QoL as a consequence of the
traumatic event of the cancer diagnosis is unknown. Also, the
generalizability of the findings is limited to patients submitted
to breast cancer surgery and with cancer stage between 0 and
1L, taking into account that patients presenting cancer stage
IV or relapse during the study period were excluded from
the present study because of the small sample size. Addi-
tonally, some trajectories were observed in a small number
of patients, and the estimates in these groups lack precision;
larger samples ate needed for a mote robust characterization
of these groups. Finally, QoL is a subjective and a broad
concept, not directly obscrvable, that depends on person’
views and expetiences. Its measurement is challenging, but
difficultics on its assessment could be partially overcome with
the applicaton of a widely used instrument, such as QLQ-
C30.

Conclusions

Our study showed that nearly half of women presented
moderate ot bad QoL prior to treatments which persisted
duting 3 years. The type of surgery and the vatriation of
other PRO), namely anxiety, depression and sleep quality, were
associated with the course of QQoL. Sociodemographic and
clinical characteristics at baseline were not different between
the trajectories. These findings highlight the importance of
monitoring Qol. during the course of survivorship, and rein-
force the necessity of management of other paticnt-reported
outcomes, namely anxiety, depression and sleep quality, to
improve QoL both in the short- and long-term. Morc rescarch
to undetstand the hetetogencity of individual trajectories
within these major patterns of variation is needed.

Supplementary data

Supplementary data are available at the Journal of Public I lealth
onlinc.
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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.
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BIC, Bayesian Information Criterion (the plot depicts the BIC value multiplied by minus 1); Ell, 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 (%)
04 193 (42.8)
5-9 128 (28.4)
010 130 (28.8)
Cancer stage 2, n (%)
0/1°b 250 (55.4)
I 138 (30.6)
11} 63 (14.0)
Menopausal status ¢, 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 ¢ 2 (0.4)
Docetaxel + Fluorouracil + Epirubicin + Cyclophosphamide ¢ 164 (36.4)
Docetaxel + Cyclophosphamide + Doxorubicin f 26 (5.8)
Docetaxel + Carboplatin ¢ 1(0.2)
Fluorouracil + Epirubicin + Cyclophosphamide " 20 (4.4)
Fluorouracil + Cyclophosphamide + Methotrexate 1(0.2)
Cyclophosphamide + Doxorubicin i 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 ¥ 135 (29.9)
Anastrozole + Goserelin 1(0.2)
Exemestane ! 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 indrugs ™ 259 (57.4)
Maintenance with changes in drugs " 119 (26.3)

ALND, axillary lymph node dissection; n, number of patients; SD, standard deviation; SLNB, sentinel lymph node biopsy.
2 Cancer stage was classified according to the 7™ edition of the American Joint Committee on Cancer Staging Manual; °
A total of 31 and 219 patients were diagnosed with cancer stage 0 and |, respectively; ¢ 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 %; ¢ Four cycles of concomitant
cyclophosphamide (600 mg/m2 ) and docetaxel (75 mg/m?); ¢ Three cycles of concomitant fluorouracil (500 mg/m?),
epirubicin (100 mg/m?), and cyclophosphamide (500 mg/m?) followed by three cycles of docetaxel (100 mg/m?); f Four
cycles of concomitant doxorubicin (60 mg/m?) and cyclophosphamide (600 mg/m?), followed by four cycles of docetaxel
(100 mg/m?); 9 Six cycles of concomitant docetaxel (75 mg/m?) and carboplatin (212 mg/m?); " Six cycles of concomitant
fluorouracil (500 mg/m?), epirubicin (100 mg/m?), and cyclophosphamide (500 mg/m?); ' Six cycles of concomitant
fluorouracil (600 mg/m?), cyclophosphamide (600 mg/m?), and methotrexate (40 mg/m?); | Four cycles of concomitant
doxorubicin (60 mg/m?) and cyclophosphamide (600 mg/m?); ¥ One patient switched from tamoxifen to anastrozole, and
other patient stopped goserelin; ' One patient switched from tamoxifen to exemestane, and other patient switched from
tamoxifen to anastrozole and from anastrozole to exemestane; ™ 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; " 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 i

standardized factor loadings.

EORTC
QLQ-C30°2

Item 1

Item 2

Item 3

Item 4

Item 5

Item 6

Item 7

Item 8

Item 9

Item 10
Item 11
Item 12
Item 13
Item 14
Item 15
Item 16
Item 17
Item 18
Item 19
Item 20
Item 21
Item 22
Item 23
Item 24
Item 25
Item 26
Item 27
Item 28
Item 29
Item 30

Total Variance explained
Cronb alpHad s
coefficients

Evaluation
Baseline One-year Three-year
follow-up follow-up
0.46 0.63 0.61
0.41 0.57 0.61
0.49 0.47 0.48
0.44 0.48 0.43
0.15 0.19 0.23
0.68 0.69 0.65
0.68 0.59 0.66
0.36 0.41 0.47
0.43 0.56 0.54
0.62 0.69 0.65
0.56 0.53 0.40
0.69 0.72 0.66
0.51 0.43 0.45
0.41 0.40 0.38
0.16 0.22 0.24
0.22 0.29 0.36
0.19 0.26 0.25
0.68 0.77 0.67
0.52 0.69 0.64
0.57 0.65 0.55
0.65 0.70 0.53
0.61 0.68 0.50
0.63 0.68 0.56
0.66 0.73 0.65
0.48 0.55 0.46
0.48 0.60 0.60
0.55 0.58 0.54
0.28 0.41 0.55
-0.43 -0.68 -0.63
-0.47 -0.66 -0.65
28% 33% 29%
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.

2 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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Quality of life trajectories in breast cancer patients: an
updated analysis 5 years after diagnosis

Deat Editors,

We recently published a paper in the Journal of Public
Health regarding quality-of-life (QQoL) trajectoties in a breast
cancer cohort (NEON-BC) in the first 3 years after cancer
diagn()sis.1 Hete we update this analysis for 5 years of follow-
up, including 2 total of 424 participants with complete Qol.
data in all evaluations.

Within 5 vears after diagnosis, we identified four QoL
trajectorics (A5-D5), corresponding to different patterns of
variation. There wete no significant differences among tra-
jectoties regarding sociodemographic and clinical character-
istics at baseline and treatments performed during the 3-year
period. A5 was characterized by an overall better and stable
QolL, with no meaningful vatiation in the mean scote across
the 3-year perfod. BS and C3 presented similar Qol. scores
at baseline bur different variation patterns. In B5, the QoL
decreased between the 3- and 5-year evaluations, but there was
still an improvement from the bascline to the end of follow-
up (P = 0.008), while in C5 there was a worsening within that
period (2 < 0.001). D3 presented the worst QoL at baseline,
which further deteriorated in the first year, improved between
the first and third years and worsened again ar the 3-year
evaluation; this corresponded to a significant decrease in Qol.
from bascline to the end of follow-up (Fig 1, right panel).

When comparing trajectories based on the data up to the
3-year follow-up (Fig. 1, left pancl) with those including the
5-year petiod after diagnosis, the worsening of QoL from
the third to the fifth year is noteworthy, cspecially among
women in trajectories B5 and D3. This may reflect persistent
fear of recurrence, physical and emotional symptoms or con-
cerns about losing sense of security and reassurance given
by specialists what may be fclt by those patients who were
dischatged from Cancer Institute to primaty care.>~*

Most participants previously classified in A3 (# = 44,
81.5%) were also in A5. However, from those assigned to B3,
only 51 (31.1%) were in B5 and 18 (11.0%) in A3, whereas
most were classified in trajectories with worse trends in Qol,
nmamely, C5 (# = 82, 50.0%) and D5 (# = 13, 7.9%). A similar
pattern was observed for participants in C3, with most being
classified in C5 (# = 88, 55.4%) or in a trajectory characterized

by worse QoL over the 5 years (# = 67, 42.1%). This resulted
in 72.0% of the women being classified in trajectories C5
and D5, wheteas C3 and D3 included less than half the
participants (Iig, 1, center panel). These results may reflect
longer-term effects of discase and its primary treatment
or side effects of endocrine therapy, to which the patents
diagnosed with endocrine-responsive tumors are submitted
for 5-10 years.

Almost three in four women experienced QoL deteriora-
tion in the first 5 years after diagnosis, with trajecrories and
classification of paticnts in cach trajectory changing with the
length of the follow-up. This teinforces the importance of
survivorship carc planning, including rcgular asscssment and

management of QoL, in the short- and long-term.
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Fig. 1 Variation of quality of life in breast cancer patients according to trajectories until 3 (left) and 5 (right) years after diagnosis and Sankey diagram (center)
depicting the variation in the dassification of the participants when considering the 3- and 5-year follow-up periods (1 = 424)

QLQ-C30, the Quality of Life Questionnaire Core 30 of the European Organization for Research and Treatment of Cancer.

2QLQ-C30 scores are expressed as z-scores, with higher scores indicating better quality of life; trajectories are represented as means and the corresponding
95% confidence intervals of QLQ-C30 at baseling, 1-, 3- and 5-year follow-up evaluations, as applicable.

Data management activities up to the first year of follow-up
were supportted by the Chair on Pain Medicine of the Faculty
of Medicine, University of Porto, and by the Griinenthal
Foundation—Portugal.

Conflict of interest

Mariana Brandio: speaker honoraria and travel grant from
Roche/GNE; rescarch grants to MBs  Institute: from
Roche/GNE, Radius, AstraZeneca, Lilly, MSD, GSJ/No-
vartis, Synthon, Servier and Pfizer. The remaining authors

declare no competing interests.

References

Lopes-Conceicao 1, Brandio M, Aradjo N ef wf Quality of life trajec-
tories during the first three vears after diagnosis of breast cancer: the
NHON-BC stady. f Pabirc Health (Ong) 2019,17:fdz159.

Koch T, Bercram H, Bberle A ¢ @l Tear of recurrence in Jong-term

)

breast cancer survivors-stll an issue. Results on prevalence, determi-
nants, and the association with quality of life and depression from the
cancer survivorship—a multi-regional population-based study. Prychoon-

cology 2014;23(5):547-54.

w

Foster €, Hopkinson |, Roffe L ¢ &l Psychosocial implications of
living 5 years or more following a cancer diagnosis: a systematic

review of the research evidence, Hur [ Cawmer Care 2009;18(3):
223-47.

4 Absolom K, Absolom K, Eiser C ¢ @/ Follow-up care for cancer
survivors: views of the younger adult. £z / Caneer 2009;101(4):561-7.

ILuisa Lopes-Conceigio!»?, Mariana Brandao'?3, Natalia
Araﬁjni'z, Milton Severo!'2, Teresa Dias*, Barbara
Peleteiro! 2, Filipa Fontes!?, Susana Pereiral*?, and Nuno
Lunet"?
'EPIUnit — Instituto de Saade Pablica, Universidade do Porto,
Porto, Portugal

‘Depattamento de Ciéncias da Satde Pablica ¢ Forenses e
Hducagio Médica, Taculdade de Medicina da Universidade do
Porto, Porto, Portugal

'Academic Trials Promoting Team, Institut Jules Bordet,
Brussels, Belgium

*Instituto Portugués de Oncologia do Portol’G, EPE

(IPQ-Porto), Porto, Portugal

Address correspondence to Nuno Lunet, F-mail;
nlunct@med.up.pt

doi: 10.1093/pubmed /fdaal18

020z 18NBNY g Uo JasN A1Biqr AISISAILN [|BWI0D Aq O¥A0885/81 LBEPYPeWANd/EED L OL/IOPPRINE-8ouBAPR/IIEaYgndlwos" dno-aLspese; STy W0y PSpEojuMOQ



Papers

PAPER V

Lopes-Conceicdo L, Peleteiro B, Aratjo N, Dias T, Fontes F, Pereira S, Lunet N.

Pet ownership during the first  five years after breast cancer diagnosis  in the
NEON-BC cohort .

[Submitted]

113






Papers

Pet ownership during the first five years after breast cancer diagnosis in the

NEON-BC cohort

Luisa Lopes-Conceigdo 2, Barbara Peleteiro 12, Natalia Araljo 2, Teresa Dias 3, Filipa

Fontes %3, Susana Pereira 2, Nuno Lunet %?*

LEPIUNIt T Instituto de Saude Publica, Universidade do Porto, Rua das Taipas, n° 135,
4050-600 Porto, Portugal
2 Departamento de Ciéncias da Saude Publica e Forenses e Educacdo Médica,
Faculdade de Medicina da Universidade do Porto, Alameda Prof. Hernani Monteiro,
4200-319 Porto, Portugal
3 Instituto Portugués de Oncologia do Porto, Rua Dr. Anténio Bernardino de Almeida,

4200-075 Porto, Portugal

* Corresponding author:

Nuno Lunet

Departamento de Ciéncias da Saude Publica e Forenses e Educagdo Médica,
Faculdade de Medicina da Universidade do Porto

Al. Prof. Hernani Monteiro

4200-319 Porto, Portugal

Tel: +351 225513652; Fax: +351 225513653; E-mail: nlunet@med.up.pt

115



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

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 fivecy ear s wer e defi ned: O6never
havingé, 6started havingd and o6al ways hadbd. A
intervals (OR,95%CIl) were computed through multinomial logistic regression to quantify

the association between patient characteristics
hadd) .

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%C]I: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%CIl:1.53-5.61) and having animals throughout life
(childhood/adolescence-OR=2.19,95%C]I: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 approachtoc ancer s
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 biendorphin,
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,

ur vi
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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 (=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/m? 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 subsc
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 O 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
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 di agnosis as foll ows: Onever -yeaadod (did
period), 6stopped havi ngd udtioniaadend longertivedap et s i n
one or more time points between one-year and five-year evaluations), 6 s t ahavingdd

(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 6éal ways hadd (|l ived with
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
patients6é characteristics ar e presented as CQ
variables, and median and percentiles 25 and 75, for continuous variables. Adjusted

odds ratio (OR) and 95% confidence intervals (Cl) 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: 6stop
hadé; and the reference group was: Ondorer hadoé.

dog and/or cat ownership.

121



122

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

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%Cl: 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
WO men . However, we did not have data a
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
mai ntaining their petsbd heal t hrelded theasumsimdopt hu.
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 possilb
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, wi t h t h e i rand mayt havé to diral 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 | east one pet nce
Stoppad having Staried heving Alweys bed
OR (95% CT) * OR (35% CI) * OR (95% CT) *

Soclodemographic charactaristics *
Age, years (»55 vs. 455} ¢ - 1.5 (0.73, 3.29) S .47 {0.25, 0.88) — D.55 (0.40, 1.04)
Education, years (59 va. <4} —— 1.09 (045, 2.68) — 0.50 {0.24, 1.06) —a] .55 (032, 0.97)
Education, years (210 vs. 54) o 1.19 {048, 2.69) T 0.60 {0.29, 1.25) b .71 (D41, 124}
Markal status (Unparinered v, Partnersd) B 0.57(0.27, 1.18) —— 0.45 (0.24, 0.85) — £.36 (0.23, 0.58)
Number of peapie In the hausehold (22 vs. 0-1) T 1.28 {0.68, 2.74) -T— 1.18 (0.63, 2.22) _ 2.22(1.97, 3.62)
Presence af adults In the household [Yes vs. No) -1 1.43(0.57,3.57) 1—— 2.20 {0.81, 5.39) —_— 2.93 (153, 5.61)
Presence of chikdren/adolescents in the househokd (Yes vs. Na) 1 0.68(0.27, 1.76) T 1.23 (0.60, 2.49) ™ 143 (0.62, Z47)
e gt s 0, — mami s WEm BERD
B s (R o EMreE) — st = Zinum -+ 538 o, Loy
Monthly Incame, euros (>500 vs. $500) -1 0.60 {0.26, 1.39) -1 1.04 (0,53, 2.04) T D.65 (0.41, 1.16)
Pleca of residenca {Outskle v Porto) — 1.12 (0.5, 2.27) —— 211 (111, 4.00) — 1.47 (0.98, 231)
Clinkcal characteristics *
Cancer stage (T vs. 0/T) 4. 1.64 (0,76, 3.59} J 1.17 (0,61, 2.26) 4 0.95 (0.60, 162}
Cancer stage (II/IV ve. 0/} — 140 (0.54, 3.6} — 0.99 (1,44, 2.22) — .70 (0.37, 132}
Disbates (Yes vs. No) 1 .62 {0.13, 3.01) e 261 (101, 6.73) T— 170 (0.79, 3.68)
Hypertension (Yes vs. No) -1 101 (0.6, 2.20) —— 0.83 (042, 1.69) —_ .94 (057, L53)
Obesity (Yes vs. Na} — 0.46 (0.17, 1.27} —— 1.18 (0.61, 2.31) —— 1.13 (0.68, 1.87)
Treatment chaructsiatics *

va. B T 1.65 {0.83, 3.31) - 1.19 (0.67, 2.10) et 295 (0.62, L.46)}
AuNlary surgery (ALND vs. None/SLAD) -T— L.31 (0.64, 1.86) —— 1.10 (0.60, 2.02) —— .86 (054, L37}
Chemetherapy (Yes va. Na) — 1.21 (0.58, 2.55) e 1.15 (0.62, 2.13) — 1.09 (0.68, 1.73)
Timing of chemotherapy (NeoadJUMaNT vs. Adjuvant) E— .01 {0.99, 8.21) —_— 0.66 {0.20, 2.17) — £.51 (019, L35}
Duration of chemotherapy, days (2113 va. <113) " —— 244 (0.95, 6.29) ——— 1.70 (0.74, 3.95) —— 1.17 (0.58, 2.34)
Radiotherapy (Yes vs. No) - 1.43(0.61,3.39) —1 0.75 (0.39, 1.42) —er 0.6 (.53, L41)
Tyie of radlotherapy (External+BrachRherzpy vs. Oniy extemal) . — 0.35 (0.11, 1.07) o 1.06 (0.50, 2.29) - 113 (0.65, 1,97}
Duration of radlatherapy, days (242 vs. <42) ¢ e 1.11 (048, 2.61) —— 1.23 (0.58, 2.60) +— 1.4 (0.83, 2.50)
Encocrine therapy (Yes vs. Koy i 0.75(0.33, 1.72) -T— 1.35 (0.62, 2.91) e 1.50 (0.04, 2.68)
Targeted therapy (Yes vs. No) -_ 0.91 {0.28, 2.52) -+ 1.51 (0,69, 3.76) —— 1.70 (0.88, 3.31)
Fatlant-reported outcomes *
ety (Yes v, No) T 1.53 (0,76, 3.06) = 1.58 (0,89, 2.82) - 1.08 (0.59, 1.65)
Depression {Yes vs. N} e 5.58 {154, 16.08) — .33 (0,78, 6.57) - L.75 (0.69, 442)
Poar sleep quallty {Yas vs. No} - 0.83 (0,42, 1.64) —— 0.95 (0,55, 1.76) —— 1.07 (0.69, 1.65)
Poor quality of Iife {Yes vs. No} — .65 (130, 5.41 — 1.55 (0,87, 2.73) — 141 (0.92, 217}

with put
Having had anmals during childhood/adolescence (Yes v. No) I 1.54 (0,70, 3.38) e 1.26 (0,67, 2.37) — 2.19(1.33, 3.60)
Having had animals during adulthood {Yes vs. No) — 227 (0,87, 5.88) —— 557 (219,16.29) —_— 3.87 (2,08, 7.17)
D) T T & B

ALND, axillary lymph node dissection; NA, not applicable; SLND, sentinel lymph node biopsy.

a8Adjusted for

of participants was 55 years; “ T h e

a partner, and the

(cont i-f,u o@Bata rederratl todabeline @valuation; © Th® dhediartage

APartner edo parécipanty who were nracidd wrcdcehdbitating with

AUnpartneredo

¢ a tseparated gnd widowdd pattieiphntss 9 Tio bavee

presented lymphedema within the five-year period; f Treatment characteristics referred to treatments performed during
the first year after diagnosis; ¢ The percentile 75 of chemotherapy duration was 113 days, " The percentile 75 of

radiotherapy duration was 42 days.

135



136

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

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: Onever hadd)
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radiotherapy duration was 42 days.



Table 1. Main characteristics of the participants.
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Total
n=4662
Sociodemographic characteristiés
Age(in years) median (P25°75) 55 (4763)
Education (in yearsh (%)
Xn 197 (42.3)
59 131 (28.1)
X M N 138 (29.6)
Marital status®, n (%)
Partnered 325 (69.7)
Unpartnered 141 (30.3)
Number ofpeople in the householdn (%)
0-1 201 (43.1)
X H 265 (56.9)
Presence of adultin the household (Yesh (%) 402 (86.3)
Preence of children/adolescents in the household (Yes)%) 126 (27.0)
Number of children/adolescentin the household n (%)
0 340 (73.0)
1 87 (18.7)
2 39 (8.4)
Employmentstatus, n (%)
Employed 244 (52.4)
Unemployed 103 (22.1)
Retired 117 (25.1)
Monthly income (in euros) n (%)
Xp nn 250 (53.4)
>500 204 (43.8)
Place of residencen (%)
Porto Metropolitan Area 162 (34.8)
Outside the Porto Metropolitan Area 302(64.8)
Clinical characteristics
Cancer stagé&, n (%)
o/ 256 (54.9)
Il 140 (30.0)
niAv 70 (15.0)
Diabetes(Yesy, n (%) 46 (9.9)
Hypertension (Yes), n (%) 147 (31.5)
Obesity (Yes), n (%) 107 (23.0)
Lymphedema duringhe five-year period(Yes) n (%) 114 (24.5)
Other primary cancern (%)
No 425 (91.2)
Beforeindex breast cancer 17 (3.7)
After index breast cancer 24 (5.2)
Treatment characteristic$§
Surgery
Breast surgery, n (%)
Breastconserving 236 (50.6)
Mastectomy 229(49.1)
Axillary surgeryn (%)
NongSLND 311 (66.7)
ALND 155 (33.3)
Chemotherapy
Any chemotherapy (Yesh (%) 280 (60.1)
Timing of chemotherapy, n (%)
Adjuvant 249 (88.9)
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Neoadjuvant 31(11.1)
Duration of chemotherapy (in day$) median(P25P75) 105 (103113)
Radiotherapy
Any radiotherapy (Yesh (%) 344 (73.8)
Type of radiotherapy’, n (%)
Only external 253 (735)
External + brachytherapy 91 (26.5)
Duration of radiotherapy (in days), median (P2875) 34 (3242)
Endocrinetherapy (Yes) n (%) 390 (83.7)
Targeted therapy(Yes) n (%) 61 (13.1)
Patientreported outcomes
Quality of life trajectory during the fiveyear period (Downward}, n (%) 305 (71.9)
Anxiety during the fiveyear period (Yes) (%) 249 (53.4)
Depression during the fivgrear period (Yesh (%) 113 (24.2)
Poor sleep quality during the fivgear period (Yesh (%) 398 (85.4)
Characteristics related with pet ownership
Having had animals during childhood/adolescenfées) n (%) 338 (72.5)
Having had animals during adulthoo@es) n (%) 396 (85.0)

ALND, axillary lymph node dissection; n, number of observations; P25, percentile 25; P75, percentile 75; SLND, sentinel
lymph node biopsy.

2 Percentages may not add to 100 due to missing data; ® Data referred to baseline evaluation;*The #APartner
included participants who were married or cohabitatingwi t h a partner, @andatkRgofiynpa
divorced/separated and widowed participants; ¢ Calculations were made taking into account the total number of patients
who were considered in the trajectories analysis (n=424); ¢ Treatment characteristics referred to treatments performed
during the first year after diagnosis; " One patient was not submitted to breast cancer surgery, but only to axillary surgery;

9 Calculations were made considering the total number of patients who received chemotherapy (n=280); " 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 bi endorphin 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
latterisd e f i n e dhutwaly bemefidial 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 environmento [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

Qu e st i oleeximtonr Atachiment to Pets Scaleo

LAPS [5] is a self-administered questionnaire which consists of 23 items assessed using

adpoint Li kert scale r agreed ngdp f femmdif g b yhesetor,o n g
accordingtot he respondentsd opinion on some brief st
Each item could al so be c| aFhetobtélscerarangesfronDon Et kn
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: Oi strongly disagree, 1i somewhat disagree, 2i somewhat agree, and 3i
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. Cr onbachdés alpha (U) were used, wih
values of 0.7 or higher indicating goe)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) 2 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

eval uat

nterna
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significance | evel of 0.01. For itemganddent i fi

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 Spearmani Brown 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 perfor med us-estfpr paited sangptesial analysi@ sf 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

Participantsdéd 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 t he answersb®b me an ranged from 1.9
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

0

(i tem
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loadings: 6.37; % of total variance: 28.0) consisted of items regarding the outward
expression ofthe HAB and t er me d . Gompodent2 {items 1, &,8,B195, 6,
7,9, 10, 11 and 12; sum of squared loadings: 4.96; % of total variance: 22.0) named as
the edi HHABO representing the constellation of
favorite pet. The correlation between the two components was 0.55. The questionnaire

showed good internalconsist ency (U=0.72) and a s®07®)ng uni di m

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. Iltem 4 ( A |
believe my pet anditem§( fblesltofea iny dpoe)t because hel

to me than most of showesunfenoRf[Rr( § nl )my .10i0flga) The
test was also significant (p<0.001), althoughthe non-s i g n i @Sitestahmvt/ed 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). ltem 7 ( fi |
enj oy showing other pandipemé6(piilc tworud sd odfo nayl npoestto ):
totakecareo f my algoeevealed 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: R?=0.014; items

4 and 16: R?=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).

Ef fects of participantsodéd cha-ammltbhendi sti cs on me:

The associations between the par t i ci pant s 6and PlAPS scoresrates t i ¢ s
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 dnner HABGthan the participants with a higher
education level and, inversely, the latter participants presented higher scores in @uter
HABGthan 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 @uter HAB® 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

0 i n n e randHh® Btlider two components are quite similar with our component 1, which

represents O6outer HABO. This occurs despite the

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 betweenageand t ot al guestionnaire or

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 | evel and 6o u toweredkt#tiéhdevel s@amed tdbe

associated with éinner HABO6, whi doh i s i

n

6out er

ot her f
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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, itis 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.
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TCC, Test Characteristics Curves.
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Table 1. Characteristics of the participants.

Total sample @

n=379
Sociodemographic characteristics
Sex, n (%)
Female 235 (63.5)
Male 135 (36.5)
Age (years) , mean (SD) 42.2 (14.8)
Marital status °, n (%)
Partnered 185 (49.6)
Unpartnered 188 (50.4)
Education level , n (%)
O 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)
Animal response to an order , n (%)

120 (60-180)

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;*The fAPartneredo category included part

married or cohabitating with a partner, and the AUnpartnéeantsdo category i ni
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Table 2. Descriptive statistics of items of the Portuguese version of Lexington

Attachment to Pets Scale.

Item -total correlation

P-LAPS n (%) Mean SD corrected of each
item
Item 1 356 (93.9) 2.10 0.89 0.61
ltem 2 353 (93.2) 2.00 1.03 0.61
ltem 3 361 (95.3) 2.30 0.88 0.60
Item 4 361 (95.3) 2.30 0.80 0.69
ltem 5 357 (94.2) 2.20 0.90 0.52
ltem 6 357 (94.2) 2.10 0.93 0.68
Item 7 351 (92.6) 2.40 0.78 0.48
Item 82 362 (95.5) 2.30 1.02 0.47
ltem 9 360 (95.0) 1.90 111 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 212 369 (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.

2 ltems 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 Component 1 Component 2
Iltem 1 0.08 0.66
Iltem 2 0.04 0.69
Item 3 0.23 0.51
Item 4 0.17 0.67
Iltem 5 0.08 0.56
Item 6 -0.04 0.85
Item 7 0.21 0.40
Iltem 82 0.52 0.08
Iltem 9 -0.30 0.71
Item 10 0.22 0.46
Item 11 0.14 0.55
Iltem 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 212 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
Cronbachés alp 0.87 0.87
Omega hierarchical coefficient 0.79 0.72
Inter-factor correlation:
Component 1 1.00
Component 2 0.55 1.00

P-LAPS, the Portuguese version of Lexington Attachment to Pets Scale.

2 Jtems with reversed score.
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parti ci

pant .

Component 1 Score

Component 2 Score

Total Score iOut er -ahimaha Al nner -aminam
bondo bondo
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)
O 65 55 (51, 59) 30 (29, 32) 24 (21, 27)
p-value 0.005 <0.001 0.107
Marital Status #
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
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)
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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
Talking
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.

aThe 0 Parcateg@yirelddedparti ci pants who were married or cohabitating with a part:H
single, divorced/separated and widowed participants; ® 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 i mport ance -aimainteraciioss havebegne opl e 6 s
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
asafimut ual | y antd @ynaenic relatiorsHip between people and animals that is
influenced by behaviors essential to the healthand well-b e i n g d4f. The benhéefiaial
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
pati ent 0s (qthasharttagd inaHe lohgiterme[5].i n

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. Thadasubscale
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
guestionnaire. 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 O6out ethe oktwam éxpressian pfrthe sordna nch gt he o6i nner
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
patients6 characteristics paposionsp foremtegorica
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 (Cl) 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

as
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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/l (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 t he partici pants had
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 diagnosi s.
(range: 3months-2 0 year s) . Over two fifths of t
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 ofthep at i ent s 6

were taken to at least one veterinary visit in the previous year. AlImost 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 medi an L AP S
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

an HADS

The

pe:

he pati

tot al
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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%ClI: 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 andtheself-per cepti on of the r el
quality with the favorite pet were associated with the presence of depressive symptoms

among breast cancer patients five years after
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 (LAPSO6 total s cor epercéved.theinrelatiandhipwithpetsos e who
as poor/fair (LAPSO® total score: 23stingerp<0. 001)
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 petsodo sleep patterns are associated
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
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
[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 t he womends pets
night inside home, and from these, a total of 51.5% oftens | e p t i n stbédwonwo me n 6
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

| ower odds of presenting poor sleep quality. 1In
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the ani mal soé health and wel fare, Whendreatingdi r ect | )
or mitigating t he petso sl eep probl ems assoc
professional s may also be responsible for pec
practices associated with living with and caring for pets. Also, veterinarians may also

give advice to pet ownhers about the petsd beh:
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.

n=506

Five-year evaluation
n=466

) Did not have E:eﬁssglnce baseline

Had at least one pet since baseline
n=313

Favorite pet was not present at
» five-year
No other pets n=41
Other pets n=49

Favorite pet was present at five-year
n=223

Favorite pet was not
™ adog or a cat
n=37

Favorite pet was a dog ora cat
n=186
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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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Cl, confidence interval; HAB, human-animal bond; LAPS, Lexington Attachment to Pets Scale; OR, odds ratio; ref, reference category.

2 Light grey represents the absence of the patient-reported outcome, while dark grey represents the opposite; ® Adjusted for age (continuous ) and educ®t i O0b0 fycad!
evaluation; ¢ The categories were defined usingthe v a r i anteanea$ cuitoff (the mean was included in the lower category); “fiL ess ti med means tspeat the gntaerdayi
and night outside home, or just spent day or night inside home, fiMor e ti med me an s spenhthetentig day and nightorsidethemte; © pirae 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; ' ALess timedme a nHalf ditime orless6 and f Mc
means fAMore thd@Rahtl i pantémepets were taken to at ;'lThecateégorieswere detnedeusingmhav g r iv anediah dsscutoff (the €

median was included in the lower category).
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Table 1. Main characteristics of the participants.

Total sample 2

n=186

SOCIODEMOGRAPHIC CHAR ACTERISTICS
Age (in years) , mean (SD) 59.4 (10.1)
Education (in years) , n (%)

04 87 (47.3)

5-9 40 (21.7)

010 57 (31.0)
Marital status °, n(%)

Partnered 129 (69.4)

Unpartnered 57 (30.7)
Monthly income (in euros) , n (%)

0500 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 ©
Cancer stage , n(%)

o/l 101 (54.3)

Il 56 (30.1)

v 29 (15.6)
Breast surgery 9, 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.

2 Percentages may not add to 100 due to missing data;®The A Partneredo category
wer e married or cohabitating wi t h a partner,
divorced/separated and widowed patrticipants; ¢ Treatment characteristics referred to treatments performed
during the first year after diagnosis; ¢ 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 2

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  ®, n (%)
Never 80 (43.2)
Sometimes 28 (15.1)
Always 77 (41.6)
Time spent in the same place with pet ¢, 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 4, n (%) 149 (80.5)
DAILY ACTIVITIES CHAR ACTERISTICS
Any type of activities , n (%) 180 (96.8)
Walking ¢, n (%) 49 (27.2)
Taking care &', n (%) 170 (94.4)
Playing ©, n (%) 149 (82.8)
Talking ¢, n (%) 174 (96.7)
Other ¢, 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)
Domai n 0 Ou,imedian (A25®15) 32.0 (23.0-34.9)
Domai n 61 n median (PRB-B7) 22.0 (14.3-28.6)

HAB, human-animal bond; n, number of participants; P25, percentile 25; P75, percentile 75; SD, standard
deviation.

2 Percentages may not add to 100 due to missing data; ® Th e Nefierdcategory included participants whose

their pets spent the entire day and night outside

pets just spent day or night inside home, and the fAlwaysd ¢ at e g o r thosd whasé thed pets spent
the entire day and night inside home; ¢ 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; ¢
Participantso6 pet s eetermantvaikiretme previousydar; 9 Caleuktions avere made
considering the total number of patients who reported any type of daily activities (n=180);  Feeding, providing

water orgroomingar e exampl es of Ataking carebo
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General Discussion and Conclusions

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.1’% ¢ 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.®® In our study, the attitudes of healthcare professionals toward pets were
evaluated by applying the PAS-M (PAPER Il). 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
guestionnaire 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 ).

This thesis shows that heal t hcare professional sbé s
including age and sex, their pet ownership experience throughout life and attitudes
toward animals were associated with their practices (PAPER Il). 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.'?> 180 181 Nevertheless, the high

proportion of healthcare professionals who recognized the existence of potential benefits

ocC

ode mc

associated with HAIs among cancer patients, independently of the pr of essi onal s

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).

Heal t hcare professional s6 r ec o rdependetl ®on th® n s

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

abou

189



190

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

documents referring to strategies for prevention of opportunistic infections in
immunocompromised patients.'?%: 127129 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 I1). These results highlight not only the need for integration of existing knowledge
into cancer survivorship guidelines to direct and standardize the healthcare
pr of essi on a butdso forrinearporatiogetlss 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.®® 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,1°%1% 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.'® 1% 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.’®” 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 HAls 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 Il 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 betweenthe L AP S 6

and any PRO evaluated was observed, a stronger bond appears to be related with fewer
depressive symptoms after treatment completion.*®® 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. 6 0. 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

scor e
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sleep in the owner s®é bedCoosequenttyritisgpossible thatn t hei r
changes in petsd sl eeppethdaiihgagingsandalscswittcsonaet e d wi t h
age-related diseases,’® i nf | uence t he o wAltbaugh&leepingavthp qual it
pets helps some people relax and feel more secure and, thus, enabling them to sleep

better, it seems that sleep efficiency may dependonift he pet i s on the owne
not.1®21% 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

wel-bei ng, by treating or miti gataducaingpeopls 6 heal t
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.1?

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 cancerdi agnosi s and treatment, on pat.
managing short-term side effects and monitoring the long-term and late effects of

treatments.% 197 Furthermore, the term cancer survivor is already extendedtop at i ent s o
family, friends and caregivers.?® 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,'® their

allowance in restaurants and other commercial establishments,®® the establishment of

rules for the identification of pets,?® and the changes on the sanctioning regime

applicable to crimes against pets?°! 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.®® These changes may also have

an impact in both the healthcare professional

patients established with their pets.

This thesis provides a benchmark for further research on the topic. Thepat i ent sd i nsi g
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 HAlIs 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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