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ABSTRACT 

 

In the last few decades, the population growth and ageing, a more frequent exposure to 

important risk factors, along with the efforts towards early detection, have led to an increase in 

the number of new cases of cancer. Additionally, the use of more effective treatments have also 

contributed to an improved survival, further leading to increases in the prevalence of cancer, 

and it is expected that morbidity and mortality due to oncological diseases will globally increase 

in the next years. 

This brings new challenges for healthcare systems. After a cancer diagnosis, patients may go 

through different phases, requiring adapted healthcare services. Likewise, nosological 

heterogeneity of cancer according to sites, stages, topologies or morphologies, may lead to 

different survival and risk of late and long-term adverse effects of cancer and its treatments, 

which may contribute for a distinct use of healthcare and specific types of medication. In 

addition, cancer is also expected to have a considerable impact on the patients’ families. In fact, 

cancer is often described as a highly demanding experience for patients’ family members, which 

may be particularly noticeable among their partners. 

Therefore, this thesis aimed to better understand the use of healthcare services and medication 

among cancer patients and their partners, across the cancer care pathway. To accomplish this 

main objective, six studies were performed in different setting and using distinct designs. The 

following paragraphs describe the specific objectives of the thesis, as well as the corresponding 

methods and main findings. 

 

1) To quantify the association between a previous cancer diagnosis on healthcare services and 

medication use among cancer survivors (CS), by comparing them with the general population 

(Papers I to III); 

In order to accomplish this specific objective, three different studies were conducted. 

The first study (Paper I) was based on data from a national population-based cross-sectional 

survey. CS were selected and sex-, age- and education-matched (1:4) with individuals without 

cancer (NC). A total of 39 CS (prevalence of 1.4%) and 156 NC were included. The effect of a 

previous diagnosis of cancer was quantified through prevalence ratios (PR) and respective 95% 

confidence intervals (95% CI). Consumption of medication (PR=1.14, 95% CI:1.01-1.28), annual 
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screening for breast (PR=2.93, 95% CI:1.92-4.46), cervix (PR=2.02, 95% CI:1.22-3.34) and 

prostate cancers (PR=3.12, 95% CI:1.36-7.16) were more frequent among CS than in NC. 

In the second study (Paper II) data from a representative sample of the Portuguese adult 

population was analysed (n=32,610). CS reported a higher use of prescribed medication, with 

greater adjusted PR among men (1.25 vs. 1.13, p for interaction=0.001). Compared with the 

general population, male CS referred higher use of drugs for sleep problems, allergies, and 

antibiotics, whereas female CS reported greater consumption of drugs for depression, anxiety, 

sleep problems and pain. 

For the third study (Paper III), data was retrieved from the Fourth Wave of the Survey of Health, 

Ageing and Retirement in Europe (SHARE), conducted in 2010-2011; it included individuals aged 

≥50 years and their partners, from 16 European countries. All CS diagnosed with a first primary 

cancer within 10 years (n=1,174) were country-, sex-, age- and education-matched (1:3) with 

non-cancer individuals (NC). Adjusted odds ratios (OR) and 95% confidence intervals (95%CI) 

were computed. Healthcare use in the previous 12 months, as well as current medication intake 

were more frequent among CS than NC; the ORs (95%CIs) were 2.56(2.23-2.94) for ≥8 vs. <8 

medical contacts, 3.07(2.62-3.59) for hospital stays and 1.75(1.52-2.03) for use of ≥3 vs. <3 drugs 

indicated for different health problems. Medical contacts (OR=5.74, 95%CI:4.31-7.65) and 

hospitals stays (OR=13.88, 95%CI:10.15-18.98) were more frequent among CS diagnosed in the 

last two years. 

 

2) To quantify the association between a previous cancer diagnosis and the treatment and 

healthcare use among recently diagnosed breast cancer patients (Paper IV); 

Women with newly diagnosed breast cancer were classified according to the existence of a 

previous cancer (breast or other). Data regarding healthcare use during the first year was 

obtained through clinical and administrative records, and adjusted OR were estimated. 

Among 681 women with a breast cancer diagnosed in 2012, 21 had a previous breast cancer 

diagnosis and 32 had a previous non-breast cancer. The latter were less likely to receive 

anthracycline-based combination chemotherapy. The former had higher odds of mastectomy 

and genetic testing.  
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3) To compare the frequency and length of hospitalisations during the last month of life 

between chronic obstructive pulmonary disease (COPD) and lung cancer patients (Paper V); 

This was a nationwide study using routine data from the Portuguese Hospital Morbidity 

Database. Deceased patients in a public hospital from mainland Portugal (2010-2015), with 

COPD as the main diagnosis of the last hospitalisation (n=2942) were sex- and age-matched (1:1) 

with those with lung cancer. Adjusted ORs were computed to quantify the effect of patients’ 

main diagnosis, and individual, hospital and area of residence characteristics on frequency (>1) 

and length (>14 days) of end-of-life hospitalisations. 

Hospitalisations for >14 days during the last month of life were more likely for lung cancer than 

COPD patients (OR=1.12, 95%CI:1.00-1.25). Among COPD patients, male sex (OR=1.50, 

95%CI:1.25-1.80) and death in a large hospital (OR=1.82, 95%CI:1.41-2.35) were positively 

associated with longer hospitalisations; the occurrence of >1 hospitalisation and hospitalisations 

for >14 days were less likely among those from rural areas (OR=0.72, 95%CI:0.55-0.94; OR=0.67, 

95%CI:0.54-0.83, respectively). In lung cancer patients, male sex was negatively associated with 

hospitalisations for >14 days (OR=0.82, 95%CI:0.69-0.98). 

 

4) To quantify the effect of having a partner with cancer on healthcare services and medication 

use, by comparing them with partners of individuals without a cancer diagnosis (Paper III); 

This study was based on data from the Fourth Wave of SHARE, which was conducted in 16 

European countries, between 2010-2011. Partners of CS (n=1,174) were country-, sex-, age- and 

education-matched (1:3) with partners of NC, and adjusted ORs were computed. 

When compared with partners of NC, partners of CS had a more frequent contact with medical 

doctors (≥8 vs. <8; OR=1.23, 95%CI:1.06-1.42). 

 

5) To quantify the association between a cancer death and healthcare services and medication 

use among bereaved partners, by comparing them with partnered individuals and widowed 

individuals whose partners deceased due to cardiovascular diseases (Paper VI); 

This specific objective was accomplish using data the Sixth Wave of the SHARE project, which 

was conducted in 2015, in 18 countries. Widowed individuals whose partner deceased due to 

cancer (Widowed-Cancer) were matched by country, sex, age and educational level with 

currently partnered individuals (1:2; n=901 and n=1,802, respectively) and with widowed 
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individuals whose partners deceased due to cardiovascular diseases [(Widowed-CVD) 1:1; n=606 

and n=606, respectively]; adjusted ORs were computed. 

A current use of drugs for sleep problems (OR=1.42, 95% CI:1.12-1.80) and anxiety or depression 

(OR=1.56, 95% CI:1.20-2.03) was more common among Widowed-Cancer than in participants 

living with a partner. Among participants whose partners were deceased in 2015, Widowed-

Cancer individuals were significantly more likely than Widowed-CVD to report ≥10 contacts with 

nurses or medical doctors during the previous 12 months (OR=3.32, 95% CI:1.20-9.24) and a 

current use of drugs for sleep problems (OR=14.43, 95% CI:1.74-119.84). 

 

In conclusion, this thesis has shown a higher use of healthcare, among cancer patients and their 

partners, across distinct phases of the cancer care pathway, highlighting the importance of a 

family-focused care in oncological settings. These findings may contribute to a better allocation 

of resources and the implementation of specific interventions aiming to adapt healthcare 

services for specific needs of these populations. This may ultimately improve the management 

of cancer and minimize the morbidity due to this disease.  
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RESUMO 

 

Nas últimas décadas, o aumento e envelhecimento da população, a exposição mais frequente a 

importantes fatores de risco, assim como os esforços para a deteção mais precoce, levaram a 

um aumento do número de novos casos de cancro. Além disso, o uso de tratamentos mais 

eficazes também contribuiu para uma maior sobrevivência ao cancro e, consequentemente, ao 

aumento da prevalência de cancro, sendo esperado que a morbilidade e a mortalidade 

associadas às doenças oncológicas continuem a aumentar nos próximos anos. 

Estes factos colocam novos desafios aos sistemas de saúde. Após o diagnóstico de cancro, os 

doentes podem passar por diferentes fases, exigindo serviços de saúde adaptados às suas 

necessidades. Da mesma forma, a heterogeneidade nosológica do cancro, tendo em conta os 

diferentes tipos, estádios, topologias ou morfologias, pode influenciar a sobrevivência dos 

doentes e o risco de efeitos adversos a longo prazo do cancro e do seu tratamento, contribuindo 

também para uma diferente utilização dos serviços de saúde e de tipos específicos de 

medicamentos. Além disso, é esperado que o cancro tenha também um impacto considerável 

nas famílias dos doentes. De facto, o cancro é frequentemente descrito como uma experiência 

altamente exigente para os familiares dos doentes, que pode ser particularmente evidente nos 

seus companheiros. 

Neste sentido, esta tese teve como objetivo compreender melhor a utilização de serviços de 

saúde e de medicamentos por doentes com cancro e seus companheiros, ao longo das 

diferentes fases da trajetória do cancro. Para responder a este objetivo principal, seis estudos 

foram realizados em diferentes contextos e usando metodologias distintas. Os parágrafos 

seguintes descrevem os objetivos específicos desta tese, bem como as metodologias 

correspondentes e os principais resultados. 

 

1) Quantificar a associação entre o diagnóstico prévio de cancro e a utilização de serviços de 

saúde e medicamentos entre sobreviventes ao cancro (SC), comparando-os com a população 

em geral (Artigos I a III); 

De forma a atingir este objetivo específico, foram realizados três estudos distintos. 
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O primeiro estudo (Artigo I) foi baseado em dados de um projeto de investigação transversal de 

base populacional, realizado em Portugal. Os SC foram selecionados e, posteriormente, 

emparelhados (1:4) com indivíduos sem diagnóstico prévio de cancro (NC), tendo em conta o 

sexo, a idade e a escolaridade. No total, 39 SC (prevalência de 1,4%) e 156 NC foram incluídos. 

O efeito de um diagnóstico prévio de cancro foi quantificado através de razões de prevalência 

(RP) e respetivos intervalos de confiança a 95% (IC 95%). Verificou-se que o consumo de 

medicação (RP=1,14; IC 95%:1,01-1,28), a realização de rastreio anual para os cancros da mama 

(RP=2,93; IC 95%:1,92-4,46), do colo do útero (RP=2,02; IC 95%:1,22-3,34) e da próstata 

(RP=3,12; IC 95%:1,36-7,16), foram mais frequentes nos SC do que nos NC. 

No segundo estudo (Artigo II) foram analisados dados de uma amostra representativa da 

população adulta portuguesa (n=32610). Os SC reportaram um maior consumo de medicação 

prescrita, com uma RP ajustada maior entre os homens [1,25 vs. 1,13; valor de prova (p) para a 

interação=0,001]. Em comparação com a população geral, os SC do sexo masculino referiram 

uma maior utilização de medicamentos para problemas de sono, alergias e antibióticos, 

enquanto as SC do sexo feminino reportaram um maior consumo de medicamentos para a 

depressão, ansiedade, problemas de sono e dor. 

Para o terceiro estudo (Artigo III), os dados foram obtidos a partir da quarta avaliação do Survey 

of Health, Ageing and Retirement in Europe (SHARE), conduzida em 2010-2011; esta avaliação 

incluiu indivíduos com ≥50 anos e os seus companheiros, de 16 países europeus. Todos os SC 

com um primeiro cancro primário diagnosticado há menos de 10 anos (n=1174) foram 

emparelhados (1:3) com NC, tendo em conta o país, o sexo, a idade e a escolaridade. Foram 

calculados odds ratio (OR) ajustados e respetivos IC 95%. A utilização de serviços de saúde nos 

12 meses anteriores, assim como o consumo atual de medicação foram mais frequentes entre 

os SC do que entre os NC; os ORs (ICs 95%) foram 2,56 (2,23-2,94) para ≥8 vs. <8 contactos com 

médicos, 3,07 (2,62-3,59) para a ocorrência de hospitalizações e 1,75 (1,52-2,03) para a 

utilização de ≥3 vs. <3 medicamentos indicados para diferentes problemas de saúde. Os 

contactos com médicos (OR=5,74; IC 95%:4,31-7,65) e as hospitalizações (OR=13,88; IC 

95%:10,15-18,98) foram mais frequentes entre os SC diagnosticados há menos de dois anos. 
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2) Quantificar a associação entre o diagnóstico prévio de cancro e o tratamento e a utilização 

de serviços de saúde entre doentes com cancro da mama diagnosticadas recentemente (Artigo 

IV); 

Mulheres com diagnóstico recente de cancro de mama foram classificadas de acordo com a 

existência de um cancro prévio (mama ou outro). Os dados relativos à utilização de serviços de 

saúde durante o primeiro ano foram obtidos através de processos clínicos e administrativos, e 

foram calculados ORs ajustados. 

Entre 681 mulheres diagnosticadas com um cancro de mama em 2012, 21 tiveram um 

diagnóstico prévio de cancro de mama e 32 tiveram um cancro prévio noutro local. Mulheres 

com um diagnóstico prévio de cancro noutro local receberam quimioterapia com combinação à 

base de antraciclinas com menor frequência. Por sua vez, as mulheres que tinham um 

diagnóstico prévio de cancro de mama tinham uma probabilidade significativamente maior de 

serem submetidas a mastectomia e de realizarem testes genéticos. 

 

3) Comparar a frequência e duração de hospitalizações durante o último mês de vida entre 

doentes com Doença Pulmonar Obstrutiva Crónica (DPOC) e doentes com cancro do pulmão 

(Artigo V); 

Este foi um estudo nacional com base em dados recolhidos a partir da Base de Dados Portuguesa 

de Morbilidade Hospitalar. Doentes que morreram em hospitais públicos de Portugal 

Continental (2010-2015), com DPOC como diagnóstico principal da última hospitalização 

(n=2942) foram emparelhados (1:1), de acordo com o sexo e a idade, com doentes cujo 

diagnóstico principal da última hospitalização foi cancro do pulmão. Foram calculados ORs 

ajustados para quantificar o efeito do diagnóstico principal de cada doente, assim como as 

características individuais, hospitalares e a área de residência dos doentes, na frequência (>1) e 

duração (>14 dias) das hospitalizações no fim de vida. 

Hospitalizações com duração superior a 14 dias no último mês de vida ocorreram mais 

frequentemente em doentes com cancro do pulmão do que em doentes com DPOC (OR=1,12; 

IC 95%:1,00-1,25). Entre os doentes com DPOC, o facto de serem do sexo masculino (OR=1,50; 

IC 95%:1,25-1,80) e de terem falecido num hospital de maior dimensão (OR=1,82; IC 95%:1,41-

2,35) estava associado positivamente com hospitalizações mais longas; a ocorrência de mais do 

que uma hospitalização e de hospitalizações com duração superior a 14 dias foram menos 
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frequentes nos doentes que residiam em áreas rurais (OR=0,72; IC 95%:0,55-0,94; OR=0,67; IC 

95%:0,54-0,83, respetivamente). Em doentes com cancro do pulmão, o facto de serem do sexo 

masculino estava negativamente associado com a ocorrência de hospitalizações com duração 

superior a 14 dias (OR=0,82; IC 95%:0,69-0,98). 

 

4) Quantificar o efeito de ter um companheiro com cancro na utilização de serviços de saúde 

e de medicamentos, comparando-os com companheiros de indivíduos sem diagnóstico de 

cancro (Artigo III); 

Este estudo foi baseado em dados da quarta avaliação do SHARE, que foi conduzido em 16 países 

europeus, entre 2010-2011. Os companheiros de SC (n=1174) foram emparelhados (1:3) com 

companheiros de NC, tendo em conta o país, o sexo, a idade e a escolaridade, e foram calculados 

ORs ajustados. 

Quando comparados com os sobreviventes de NC, os companheiros de SC tiveram um contacto 

mais frequente com médicos (≥ 8 vs. < 8; OR=1,23; 95%CI:1,06-1,42). 

 

5) Quantificar a associação entre a morte por cancro e a utilização de serviços de saúde e de 

medicamentos entre viúvos, comparando-os com indivíduos que viviam com um companheiro 

e viúvos cujos companheiros morreram devido a doenças cardiovasculares (Artigo VI); 

Este objetivo específico foi alcançado usando dados da sexta avaliação do projeto SHARE, que 

foi conduzida em 2015, em 18 países. Viúvos cujo companheiro morreu devido a cancro (Viúvos-

Cancro) foram emparelhados (1:2) com indivíduos que viviam com um companheiro, tendo em 

conta o país, o sexo, a idade e a escolaridade (n=901 e n=1802, respetivamente), e com viúvos 

cujos companheiros morreram devido a doenças cardiovasculares [(Viúvos-DCV) 1:1; n=606 e 

n=606, respetivamente]; foram calculados ORs ajustados. 

O consumo atual de medicamentos para problemas de sono (OR=1,42; IC 95%:1,12-1,80) e para 

a ansiedade ou depressão (OR=1,56; IC 95%:1,20-2,03) foi mais frequente entre os Viúvos-

Cancro do que em participantes que viviam com um companheiro. Entre os participantes cujos 

companheiros morreram em 2015, os Viúvos-Cancro reportaram mais frequentemente ≥10 

contactos com enfermeiros ou médicos durante os 12 meses anteriores (OR=3,32; IC 95%:1,20-
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9,24), assim como a toma de medicamentos para problemas de sono (OR=14,43; IC 95%:1,74-

119,84), em comparação com os Viúvos-DCV. 

 

Em conclusão, esta tese mostrou que existe uma maior utilização de cuidados de saúde entre 

doentes com cancro e os seus companheiros, ao longo das diferentes fases da trajetória da 

doença, evidenciando a importância de cuidados centrados na família em contextos 

oncológicos. Estes resultados podem contribuir para uma melhor alocação de recursos e para a 

implementação de intervenções específicas que visem adaptar os serviços de saúde às 

necessidades específicas desta população. Poder-se-á, assim, melhorar a gestão dos efeitos do 

diagnóstico de cancro, assim como minimizar a morbilidade associada a esta doença.  
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1. INTRODUCTION 

 

The introductory chapter outlines the conceptual framework of this thesis, and it is organized 

into three sections. The first describes the trends in incidence, survival and mortality, which are 

crucial population-based indicators for public health and cancer control; a particular focus will 

be given to the cancer burden in Europe and Portugal. The second gives an overview of the 

different phases of cancer care. Additionally, a description of cancer prevalence is provided, as 

well as a brief discussion of different perspectives regarding cancer survivor and survivorship 

definitions. The third explores the use of healthcare services and medication among cancer 

patients and their partners. Since the use of healthcare may be influenced by the adverse effects 

of cancer and its treatments, a brief description of the overall impact of cancer among patients 

and their partners is also provided. 

 

1.1 TRENDS IN CANCER INCIDENCE, SURVIVAL AND MORTALITY 

 

INCIDENCE 

Globally, a striking increase in cancer incidence has been observed in the last few decades 

(Figure 1). Overall, the number of cancer cases doubled, between 1990 and 2017, and this 

increment was particularly noticeable in countries with a middle or high sociodemographic 

index.1 The increasing number of incident cases is mainly explained by the improvement of life 

expectancy and population growth,2 the decline in cardiovascular mortality,3 a more frequent 

exposure to some of the main risk factors for cancer (e.g., smoking among women in countries 

with less advanced stages of the tobacco epidemic,4 obesity,5 older age at first birth6, 7), as well 

as efforts towards early detection.8, 9 
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Annual percent change of new cases of cancer (per 100,000) between 1990 to 2017 

 
Retrieved from: Institute for Health Metrics and Evaluation (Global Burden of Disease Study 2017).1 

Figure 1. Average annual percent change in new cases of cancer (per 100,000), in both sexes, from 1990 to 2017. 

 

In 2018, just over 18 million new cases of cancer were diagnosed worldwide, with substantial 

differences across regions. For instance, nearly half of all cases occur in Asia, in part because it 

represents almost 60% of the global population. In turn, Europe accounts for 23.4% of the total 

number of new cancer cases, although only 9% of the global population reside in this 

continent.10 

Along with the geographical variation, differences according to sex are also observed. 

Worldwide, the overall age-standardized incidence rate per 100,000 person-years (ASIR, 

calculated using the world standard population) was almost 20% higher among men than 

women, with rates of 218.6 and 182.6 per 100,000, respectively.10 Among males, the ASIR varied 

around four-fold across the different continents, ranging from 121.9 per 100,000 in Africa and 

509.9 per 100,000 in Oceania; whereas among females, the variation was just over two-fold, 

with rates ranging from 139.2 per 100,000 and 335.2 per 100,000 in Africa and Oceania, 

respectively. In the European region, the estimated ASIR were also higher among males than 

females: 323.7 per 100,000 vs. 183.7 per 100,000, respectively.11 

As observed in Table 1, worldwide, lung cancer is the most commonly diagnosed cancer among 

males, followed by prostate, and colon and rectum cancers; in Europe, prostate is the leading 

cause of cancer. Among females, the three most frequent cancers are breast, colon and rectum, 

and lung, similarly in European countries and in the rest of the world.11 
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Table 1. Cancers with the highest estimated age-standardized (world standard population) incidence rates, 

worldwide and in Europe, by sex, in 2018. 

 World  Europe 

 
Cancer 

Number 

of cases 
ASIR 

 
Cancer 

Number 

of cases 
ASIR 

Males 

All 9,456,418 218.6  All 2,247,518 323.7 

Lung 1,368,524 31.5  Prostate 449,761 62.1 

Prostate 1,276,106 29.3  Lung 311,843 44.3 

Colon and rectum 1,026,215 23.6  Colon and rectum 271,600 37.5 

Stomach 683,754 15.7  Bladder 153,849 20.2 

Liver 596,574 13.9  Kidney 84,928 13.2 

Females 

All 8,622,539 182.6  All 1,982,144 183.7 

Breast 2,088,849 46.3  Breast 522,513 74.4 

Colon and rectum 823,303 16.3  Colon and rectum 228,067 24.2 

Lung 725,352 14.6  Lung 158,196 18.3 

Cervix uteri 569,847 13.1  Corpus uteri 121,578 15.8 

Thyroid 436,344 10.2  Melanoma of skin 73,041 11.3 

ASIR, Age-standardized incidence rates per 100,000 person-years (world standard population). 
Data source: GLOBOCAN 2018.11 

 

In Portugal, it is estimated that, in 2018, just over 58 thousand new cases of cancer were 

diagnosed, corresponding to an ASIR of 259.5 per 100,000. Similar to other developed countries, 

the incidence of cancer was higher among males when compared with females (312.1 per 

100,000 and 218.4 per 100,000, respectively).11 

National data from the Portuguese population-based cancer registries have shown that, 

between 2001 and 2010, the number of new cases increased from 33,052 (males: 18,026; 

females: 15,026) to 46,724 (males: 25,658; females: 21,066). A trend towards higher ASIR was 

also observed, increasing from 198.0 per 100,000 (males: 231.1 per 100,000; females: 173.9 per 

100,000) to 238.8 per 100,000 (males: 279.9 per 100,000; females: 208.3 per 100,000).12, 13 

Figure 2 shows the most frequent type of cancers, in 2010, among Portuguese males and 

females. In the former, prostate, lung (including trachea and bronchus), colon, stomach and 

rectum were the five most frequent tumours; in the latter, the most commonly diagnosed 

cancers were breast, colon, thyroid, stomach and corpus uteri.13 
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Adapted from: North Region Cancer Registry (RORENO), 2016.13 

Figure 2. Most frequent cancers among the Portuguese population, by sex, in 2010. 

 

Assuming that rates will remain constant, almost 30 million new cancer cases are anticipated for 

2035 all over the world, representing an increment of more than 60%,14 which will be particularly 

noticeable in less developed countries. Among the Portuguese population, the incidence of 

cancer is expected to increase by almost one-fifth, reaching 70 thousand cases. In all regions, 

the rise in the number of new cancer cases will be more pronounced among males (Table 2). 

Table 2. Estimated number of incident cancer cases from 2018 to 2040, by sex. 

Estimated number of incident cancer cases from 2018 to 2040, by sex 

 Both sexes Males Females 

WORLD 

2018: 18,078,957 
2040: 29,532,994 

Expected increase: 
63.4% 

2018: 9,456,418 
2040: 16,014,743 
Expected increase: 

69.4% 

2018: 8,622,539 
2040: 13,518,251 
Expected increase: 

56.8% 

EUROPE 

2018: 4,229,662 
2040: 5,208,951 

Expected increase: 
23.2% 

2018: 2,247,518 
2040: 2,909,028 

Expected increase: 
29.4% 

2018: 1,982,144 
2040: 2,299,923 

Expected increase: 
16.0% 

PORTUGAL 

2018: 58,199 
2040: 69,565 

Expected increase: 
19.5% 

2018: 32,475 
2040: 40,211 

Expected increase: 
23.8% 

2018: 25,724 
2040: 29,354 

Expected increase: 
14.1% 

Data source: GLOBOCAN 2018.14 

 

SURVIVAL 

The CONCORD-3 project analysed the cancer survival of 37.5 million patients, from 71 countries 

and territories worldwide, diagnosed between 2000 and 2014 with one of 18 malignancies 
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(which represent 75% of the global cancer burden).15 According to this study, although survival 

trends are generally increasing, even for some of the more lethal cancers, there is still a wide 

heterogeneity across different world regions. For most cancers, the highest five-year net survival 

was observed in the United States of America (USA) and Canada, in Australia and New Zealand, 

as well as in Finland, Iceland, Norway and Sweden. Figure 3 depicts the global five-year survival 

of the most frequent cancers worldwide. Breast and prostate cancers are among those with the 

highest five-year survival, surpassing 80% and 90%, respectively, in some settings; on the 

contrary, the survival of lung cancer patients is still among the lowest, ranging from 

approximately 10% to 20%. 

Stomach Cancer Lung 

  

Colon Rectum 

  

Breast Prostate 

  

Adapted from: Allemani et al., 2018.15 

Figure 3. Global range of age-standardised (International Cancer Survival Standard weights) five-year net survival 

estimates for adult cancer patients, by continent and calendar period of diagnosis. 
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In Europe, the EUROCARE study has been providing comparable estimates of population-based 

cancer survival, over the last few years. According to the last analysis provided by this study, 

EUROCARE-5, which included adult patients diagnosed in 29 European countries between 2000 

and 2007, survival was higher among patients with testicular cancer (88.6%) and lower in those 

with tumours in the pancreas (6.9%).16 Additionally, the overall age-standardized five-year 

relative survival increased from 54.2% in 1999-2001 to 58.1% in 2005-07; nevertheless, 

variations were also observed across distinct geographical settings (Figure 4). Overall, compared 

to other European regions, survival in Eastern Europe was lower, particularly for cancers with 

good or intermediate prognosis (e.g., prostate, breast, rectum). According to the authors, 

despite the major advances in cancer management observed in the last years, differences in 

cancer stage at diagnosis, accessibility to adequate care, screening or diagnostic intensity, 

resources allocated to healthcare, as well as socioeconomic and lifestyle characteristics may 

justify these disparities.16 

 

 

Adapted from: De Angelis et al., 2014.16 

Figure 4. Age-standardised (International Cancer Survival Standard weights) five-year relative survival for adult 

cancer patients followed up in 1999-2001, 2002-04 and 2005-07. 

 

According to the findings of the study CONCORD-3, in Portugal, the five-year age-standardized 

net survival estimates ranged from 10.7% for patients with pancreatic cancer to 90.9% for 

patients with prostate cancer, considering those diagnosed between 2010 and 2014.15. The 

Portuguese North Region Cancer Registry (RORENO) estimated a five-year net survival of 61.4% 

(males: 55.6%; females: 68.4%) for patients with all types of cancer diagnosed in 2009-10.17 
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MORTALITY 

The number of deaths due to cancer increased around two-thirds between 1990 and 2017, and 

a greater annual percent change (per 100,000) was observed in countries with a higher 

socioeconomic index (Figure 5).1 Nevertheless, decreases in the incidence of tobacco-related 

cancers among males,18 and access to more effective treatment and improvements on earlier 

detection of cancer,19, 20 have been contributing to a downward trend in overall cancer mortality 

rates, which has been recently observed in high income countries.3 

 

Annual percent change in mortality rates (per 100,000) between 1990 to 2017 
 

Retrieved from: Institute for Health Metrics and Evaluation (Global Burden of Disease Study 2017).1 

Figure 5. Average annual percent change in mortality rates (per 100,000), in both sexes, from 1990 to 2017. 

 

In 2016, cancer was the second leading cause of death, following cardiovascular diseases21 and, 

according to data from GLOBOCAN, it is estimated that 9.6 million cancer deaths occurred 

worldwide in 2018.10 Asia accounted for 57.3% of all cancer deaths, followed by Europe, where 

one-fifth of these deaths occurred.11 

With regards to sex differences, the worldwide age-standardized mortality rate per 100,000 

person-years (ASMR, calculated using the world standard population) was almost 50% higher 

among males than females, with rates of 122.7 per 100,000 in the former and 83.1 per 100,000 

in the latter.10 Furthermore, a lower regional variation is observed in cancer mortality than 

incidence. Among males, ASMR ranged from 90.2 per 100,000 in Africa and 144.0 per 100,000 
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in Europe; whereas in females, the ASMR varied from 77.8 per 100,000 in Latin America and the 

Caribbean, and 90.5 per 100,000 in Africa.11 

Worldwide, lung, liver and stomach cancers are the leading causes of cancer death among 

males; in Europe, lung cancer has the highest mortality. Breast, lung, and colon and rectum 

cancers are the main causes of cancer mortality in females, worldwide and among European 

countries (Table 3).11 

Table 3. Cancers with the highest estimated age-standardized (world standard population) mortality rates, 

worldwide and in Europe, by sex, in 2018. 

 World  Europe 

 
Cancer 

Number 

of deaths 
ASMR 

 
Cancer 

Number 

of deaths 
ASMR 

Males 

All 5,385,640 122.7  All 1,085,592 144.0 

Lung 1,184,947 27.1  Lung 267,316 36.8 

Liver 548,375 12.7  Colon and rectum 129,706 16.2 

Stomach 513,555 11.7  Prostate 107,315 11.3 

Colon and rectum 484,224 10.8  Pancreas 65,016 8.8 

Prostate 358,989 7.6  Stomach 61,880 8.4 

Females 

All 4,169,387 83.1  All 857,886 86.7 

Breast 626,679 13.0  Breast 137,707 14.9 

Lung 576,060 11.2  Lung 120,597 13.0 

Colon and rectum 396,568 7.2  Colon and rectum 112,777 9.8 

Cervix uteri 311,365 6.9  Pancreas 63,029 5.7 

Stomach 269,130 5.2  Ovary 44,576 5.1 

ASMR, Age-standardized mortality rates per 100,000 person-years (world standard population). 
Data source: GLOBOCAN 2018.11 

 

In Portugal, the number of cancer deaths has been continuously increasing: in 1960 it 

corresponded to 9.3% of all deaths, while, in 2017, one-quarter of deaths were due to this 

disease.22 In that year, cancer was responsible for more than 27 thousand deaths, corresponding 

to an ASMR (calculated using the European standard population) of 153.8 per 100,000, and there 

were 149.0 male deaths per 100.0 female deaths. In fact, in males, cancer already surpassed 

cardiovascular diseases as the leading cause of years of life lost.23 As depicted in Figure 6, the 

main causes of cancer death were tumours in the trachea, bronchus and lung (ASMR: 25.4 per 

100,000; 4,240 deaths), colon, rectum and anus (ASMR: 20.1 per 100,000; 3,852 deaths), 

stomach (ASMR: 12.8 per 100,000; 2,311 deaths), female breast (ASMR: 9.2 per 100,000; 1,798 

deaths) and prostate (ASMR: 19.2 per 100,000; 1,796 deaths).24 
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ASMR, Age-standardized mortality rates per 100,000 person-years (European standard population). 

Data source: Statistics Portugal, 2019.24 

Figure 6. Cancers with the highest estimated age-standardised (European standard population) mortality rates in 

Portugal, by sex, in 2017. 

 
For the next decades, an increment of 72%, 32% and 31% is also expected in the overall number 

of deaths attributable to cancer in the World, European and Portuguese populations, 

respectively. In all regions, the increase in cancer mortality will be more pronounced among 

males (Table 4). 

Table 4. Estimated number of cancer deaths from 2018 to 2040, by sex. 

Estimated number of cancer deaths from 2018 to 2040, by sex 

 Both sexes Males Females 

WORLD 

2018: 9,555,027 
2040: 16,388,459 
Expected increase: 

71.5% 

2018: 5,385,640 
2040: 9,397,256 

Expected increase: 
74.5% 

2018: 4,169,387 
2040: 6,991,203 

Expected increase: 
67.7% 

EUROPE 

2018: 1,943,478 
2040: 2,568,947 

Expected increase:  
32.2% 

2018: 1,085,592 
2040: 1,484,837 

Expected increase: 
36.8% 

2018: 857,886 
2040: 1,084,110 

Expected increase: 
26.4% 

PORTUGAL 

2018: 28,960 
2040: 37,945 

Expected increase: 
31.0% 

2018: 17,607 
2040: 23,402 

Expected increase: 
32.9% 

2018: 11,353 
2040: 14,543 

Expected increase: 
28.1% 

Data source: GLOBOCAN 2018.14 
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1.2 THE CANCER CARE PATHWAY 

 

Cancer is a heterogeneous disease, which contributes for the complexity of cancer care. For 

instance, in the few last years, it has been recognized that patients may have different 

experiences, trajectories and multiple transitions as they are followed in their cancer care.25, 26 

In 2006, the Institute of Medicine presented a depiction of the cancer care trajectories (Figure 

7).27 These pathways reflect the possible outcomes that may occur following a cancer diagnosis: 

after curative treatment, patients may enter into the survivorship phase, which may be 

characterised by the absence of any signs of disease (“cancer-free survival”) or the management 

of chronic or intermittent cancer disease. Patients who have a recurrence or a second cancer 

may re-enter the acute care and, later, the survivorship phase. Some patients may die and, in 

these cases, palliative treatment assumes a particular relevance. Nevertheless, transitions 

between different phases are not always clear. For instance, individuals in survivorship care may 

have to continue long-term treatments, which is the case of hormonal therapy that may last for 

many years. 

 

Note: Palliative care is provided throughout the cancer care trajectory. 

Reproduced from: Institute of Medicine (2006).27 

Figure 7. Cancer care trajectory. 
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Besides distinct trajectories, each phase of the cancer care pathway is also characterised by 

different domains and specific tasks. For example, in the survivorship phase, patients may 

benefit from surveillance of recurrences, screening for related cancers or the evaluation of 

hereditary cancer predispositions. Nevertheless, care planning, palliative care, psychosocial 

support, prevention and management of long and late-term effects, as well as family caregiver 

support, are crucial components of a high quality cancer care that should be present in all phases 

following diagnosis (Figure 8).28 

 
Note: The blue arrow identifies components of high quality cancer care and the green arrow depicts the three overlapping phases 
of the cancer care continuum. 
 

Reproduced from: Institute of Medicine (2013).28 

Figure 8. Domains of the cancer care continuum. 

 

Treatment 

Treatment with intention to cure is a crucial phase of the cancer care trajectory. Depending on 

the site, stage and other patients’ characteristics (e.g., age, sex), distinct types of treatment may 

be provided, including systemic therapy, surgery or radiation.28 Nevertheless, with the 

increasing number of patients being diagnosed with a second primary cancer, a detailed 

previous cancer history should also be ascertained, in order to establish the best treatment 

strategy and prognosis. In fact, treatment approaches in patients with multiple cancers are often 

challenging and, most of the times, anti-tumour therapy selection is not based on evidence from 

the literature or clinical trials.29 
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Survivorship 

Regarding the cancer survivorship phase, four essential components have been identified:27 1) 

prevention of recurrent and new cancers with health promotion habits, including survivors using 

self-management; 2) surveillance for cancer spread, recurrence, or second cancers, along with 

monitoring for late effects, including psychological consequences; 3) interventions for these 

effects; and 4) coordination between oncology providers and primary health care providers. 

Recently, risk-based models of care have been proposed for long-term survivors.30 By 

distinguishing models of care by patients’ risk, it is possible to select the most appropriate 

provider, and types and frequency of these services. Examples of risk categories include: 1) low-

risk individuals – common cancers that are treated at an early stage and/or standard treatment 

and non-cancer chronic burden may be low to high; 2) intermediate-risk individuals – less 

common cancers, treated at an advanced stage and/or the use of multimodal treatment; 3) high-

risk individuals – rare cancers, advanced stages and requiring complex medical treatment with 

relevant late/long term effects. Thus, this type of model provides the opportunity to apply 

different resources (e.g., self-management concepts, telemedicine), and promotes a more cost-

effective care, by offering services that patients really need instead of the initial “one-size-fits-

all” approach.30 

 

End-of-life 

The National Cancer Institute defines end-of-life care as the “care given to people who are near 

the end-of-life and have stopped treatment to cure or control their disease.”31 The main goal is 

to control pain and other symptoms so the patient can be as comfortable as possible, and it 

includes physical, emotional, social and spiritual support for patients and their families; it may 

be based on palliative, supportive and hospice care. However, in the past decades, end-of-life 

cancer care has become increasingly aggressive,32 which has raised particular concerns due to 

its negative effects for patients and families, such as a worse quality of life and other deleterious 

bereavement outcomes.33, 34 The aggressiveness of cancer care has been identified by several 

key indicators, including visits to emergency rooms, admissions to an intensive care unit, 

frequency and length of hospitalisations during the last month of life, use of chemotherapy 

within 14 days before death, as well as death in acute hospitals.32, 35 
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CANCER SURVIVORS 

According to GLOBOCAN 2018, the five-year global cancer prevalence is estimated at 43.8 

million cases in 2018, with more than 50% of them living in countries with a very high human 

development index.11 When comparing both sexes, there were more than 21 million males with 

a cancer diagnosis within the last five years, while in females this number surpassed 23 million; 

breast is the most prevalent cancer (with 6.9 million cases), followed by colon and rectum (4.8 

million), prostate (3.7 million), lung (2.1 million), and thyroid (2.0 million). 

Among the European population, it is estimated that there were 12.1 million five-year prevalent 

cases in 2018, with a similar number of males (6.0 million) and females (6.1 million).11 Studies 

conducted in Switzerland and Italy have shown that, in 2010, almost 15% of cancer patients 

were alive 20 years after diagnosis.36, 37 

In Portugal, the number of five-year prevalent cases reached just over 155 thousand in 2018.11 

In addition, according to a previous study using data from the Fourth National Health Survey, in 

2005-2006, the prevalence of cancer in the Portuguese population was 2.2%: 0.2% were 

diagnosed in the previous 12 months, 0.9% diagnosed more than 12 months before the 

interview, but having been submitted to cancer treatment in the previous year, and 1.1% were 

diagnosed and treated more than 12 months before.38 

The increasing prevalence of cancer patients observed in the last decades has led to a shift in 

defining cancer patients as victims to survivors.39 However, although the term “cancer survivor” 

is commonly used by different persons, institutions and political organizations, its definition is 

still not unanimous and different interpretations have been applied, as presented in Table 5. 

Additionally, the distinction between the terms cancer survivor and cancer survivorship also 

contributes to enlarge the difficulty in the definition of these concepts.39 

 

Table 5. Who is a Cancer Survivor? 

Who is a Cancer Survivor? 

“Among health professionals, people with a cancer history, and the public, views differ as to when a 

person with cancer becomes a survivor. Many consider a person to be a survivor from the moment of 

diagnosis; in recent years, this view has become increasingly prevalent. Some, however, think that a 

person with a cancer diagnosis cannot be considered a survivor until he or she completes initial 

treatment. Others believe a person with cancer can be considered a survivor if he or she lives five years 
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beyond diagnosis. Still others feel that survivorship begins at some other point after diagnosis or 

treatment, and some reject the term ‘survivor’ entirely, preferring to think of people with a cancer 

history as fighters, ‘thrivers,’ champions, patients, or simply as individuals who have had a life-

threatening disease. A considerable number of people with a cancer history maintain that they will have 

survived cancer if they die from another cause.” 

Reproduced from: President’s Cancer Panel, 2003-2004.40 

 

The concept of “cancer survivor” derived from an article published by Dr. Fitzhugh Mullan, in 

1985, in the “New England Journal of Medicine”, where he described his own journey with 

cancer.41 According to this author, the terms “sickness” and “cure” were insufficient to refer to 

all post-diagnosis cases, defending instead the use of “survival” since it “applies to everyone 

diagnosed as having cancer, regardless of the course of the illness”. He identified three different 

phases of cancer survival, namely: 1) acute, which begins with the diagnosis, and is defined and 

dominated by treatment; 2) extended, defined as the period following treatment; and 3) 

permanent, which can be roughly equated with the so-called “cure”. 

In the following year, the National Coalition for Cancer Survivorship (NCCS), a non-profit cancer 

advocacy organization, created a widely accepted definition of survivorship and defined 

“someone as a cancer survivor from the time of diagnosis and for the balance of life”.42 This 

definition was further acknowledged by leading authorities, including the Institute of Medicine, 

the Centers for Disease Control and Prevention, and the American Society for Clinical Oncology. 

Afterwards, the NCCS recognized the impact that a cancer diagnosis has on patients’ family, 

friends and caregivers, and later expanded the definition in order to identify them as survivors 

as well.42 The National Cancer Institute also adopted this definition, adding that cancer 

survivorship research comprises physical, psychosocial and economic effects of cancer diagnosis 

and its treatment, among both paediatric and adult survivors of cancer.43 Health care delivery, 

access, and follow-up care should also be analysed beyond the acute diagnosis and treatment 

phase. 

For many authors and institutions, however, cancer survivors are still defined as those without 

evidence of disease for a minimum of 5 years.44 Recently, Michael Feuerstein, founder of “The 

Journal of Cancer Survivorship: Research and Practice”, defined cancer survivors as “adult cancer 

patients following primary treatment until the end of life.”45 

It is also important to point out that some of the so-called cancer survivors reject the use of this 

term.46 In fact, qualitative studies have shown that most of them do not like it because this 
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concept implies a high risk of death, does not reflect their unique experiences, suggests that 

cancer survival depends on personal characteristics and disregards their fear of recurrence, 

conveying an idea of cure.47, 48 In this context, some authors prefer to use other terms, such as 

“living with and beyond cancer”, “thrivorship” or “person who has had cancer”.46 

Due to the inconsistency in the use of these concepts, in a systematic review of published 

definitions of cancer survivor and survivorship, the authors encourage researchers to clarify 

these definitions before scientific and statistical sampling research, in order to allow for the 

standardisation of measures and comparisons between studies. In addition, a consistent 

timeframe should also be developed.44 Hence, in this thesis a more comprehensive definition of 

cancer survivors and survivorship will be adopted; as such, terms such as cancer patients and 

cancer survivors will be used interchangeably. 

 

1.3 USE OF HEALTHCARE SERVICES AND MEDICATION AMONG CANCER PATIENTS AND THEIR PARTNERS 

 

The use of healthcare is “the point in health systems where patients’ needs meet the 

professional system”.49 The analysis of this domain is complex since, according to Andersen’s 

Behavioural Model of Health, different multilevel components influence the use of healthcare, 

including predisposing (e.g., sociodemographic characteristics), enabling (e.g., financial and 

organisational factors) and need factors (e.g., perceived need for health services and evaluated 

need).49 All these factors, should be taken into account when analysing the use of healthcare by 

one specific population. 

In this context, several adverse effects of cancer and its treatment, including physical, 

psychological and social consequences, should be analysed since they may distinctively influence 

healthcare use across all phases of the cancer care pathway. 

 

IMPACT OF CANCER ON PATIENTS AND THEIR PARTNERS 

Cancer patients 

Regarding health status, a high number of comorbidities and chronic conditions has previously 

been described among this population.50, 51 In fact, on average, cancer survivors reported five 
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medical conditions ever diagnosed and 1.9 health problems diagnosed after cancer.52 Breast and 

endometrial cancer survivors, those with more than 10 years post-diagnosis, obese or physical 

inactive, report more comorbidities that occurred after cancer. Of these problems, 

cardiovascular diseases, pain, depression or fatigue are frequently reported.50, 52, 53 

Cancer patients also have a greater risk of developing second primary cancers.54, 55 In the USA, 

the occurrence of multiple cancers has increased dramatically in the past three decades, rising 

from 9% of all cancers diagnosed in 1975 to 1979 to 19% of all cancers diagnosed in 2005 to 

2009.56 Among the Portuguese population, 3.8% of all incident cases registered by RORENO, 

during 2000-2003 were a second primary cancer.57 The aetiology of second primary cancers has 

been described as multifactorial, including treatments for the first primary cancer, lifestyles, 

environmental exposures or host factors (e.g., age, sex, genetics).54 

The psychological side effects of a cancer diagnosis and treatment are of particular concern. A 

higher prevalence of depression and anxiety among cancer survivors has been observed,58, 59 

which may reflect physical symptoms such as pain and fatigue,60 fear of recurrence,61 and poor 

social support.62 Another important effect is related with the cognitive impairment observed 

among cancer survivors,63 which may be due to several factors including treatments, particularly 

chemotherapy (the so-called “chemobrain”).64 Consequently, overall, cancer survivors tend to 

report a poorer self-rated health, an impaired quality of life and a lower life satisfaction when 

compared with the general population.38, 53, 65, 66 

With regards to the socioeconomic impact, there is growing evidence showing the negative 

consequences of cancer and its treatments on employment, work-related ability, performance 

and satisfaction.67 For instance, it is estimated that, in 2009, cancer-related morbidity accounted 

for about 83 million lost working days among European individuals.68 In a study conducted in 

the USA, a high proportion of cancer survivors depleted their entire life’s assets after diagnosis, 

which highlights the large financial burden of this disease.69 Likewise, a lower household income 

and financial difficulties were observed among the Portuguese population; in this study, health-

related expenditures by household members were particularly high in the first year after 

diagnosis.38 Facing a cancer diagnosis, may also affect marital adjustment and dyadic 

functioning;70 nevertheless, heterogeneous findings have been observed regarding effects on 

divorce.71-73 
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At the end-of-life, several physical and psychological symptoms have been reported. In 

comparison to dying patients with other diseases, those with cancer were more likely to report 

nausea, confusion, dyspnoea, anxiety and pain,74 as well as constipation or anorexia.75 

 

Partners of cancer patients 

The adverse effects of cancer impacts not only the patients but also their families. In fact, cancer 

is a challenging and difficult experience for family as a system, contributing to considerable 

distress, affecting relationships and system stability.76 

Previous studies aiming to evaluate the consequences of cancer on patients’ families were 

mostly focused on informal caregivers, which are commonly defined as unpaid caregivers. These 

individuals may be considered primary or secondary caregivers. The former are patients’ primary 

source of social and emotional support, contributing for the fulfilment of their physiological, 

psychological and social needs, and playing an important role in disease management; the latter 

have less responsibilities in this management, but help the primary caregiver to deal with all the 

patients’ needs.77, 78 

Spouses or partners of cancer patients are frequently their primary informal caregivers,79, 80 

being responsible for multifaceted tasks, such as the provision of emotional and social support, 

physical care, treatment monitoring or symptom management.81, 82 This fact may lead to a high 

burden for this population. Indeed, when compared with other types of caregivers, spousal 

caregivers of older adults are more likely to report mental health problems (e.g., depression), 

more financial and physical problems, difficulties in combining daily activities, and lower levels 

of psychological well-being.83, 84 Furthermore, spousal caregivers with higher emotional distress 

were reported to have a significant deleterious effect on the patients’ adjustment to the 

disease.85 Taken together, these facts highlight the importance of spouses in patients’ care, and, 

consequently, this thesis will focus particularly on the impact of cancer on patients’ partners. 

Prior reports have shown that partners of cancer patients commonly experience a poorer 

physical health, including an increased risk of coronary heart disease and stroke,86 arthritis and 

chronic back pain,87 and marked changes in neuro-hormonal and inflammatory processes,88, 89 

which may also increase their risk of morbidity and mortality. 

From a psychological point of view, higher levels of anxiety or depression have been described 

among this population.90, 91 Although some caregivers reported caring as a positive experience,92 
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it is commonly described as a stressful and demanding task.93 Additionally, the stigma associated 

with the disease, since cancer is still seen as a “death sentence”,94 the sense of uncertainty 

regarding the future frequently reported by partners, particularly regarding patients’ prognosis 

and potential for functional decline,95 may contribute for the psychological burden observed 

among spouses. Likewise, a deterioration of partners’ quality of life was also found.96, 97 

Implications of a cancer disease on spousal employment has been observed. One study 

concluded that wives of cancer survivors had a lower probability of being employed two to six 

years after diagnosis and, if survivors’ wives or husbands were working at follow-up, they had 

more than twice the odds of working full-time and worked more hours per week than other 

spouses.98 Additionally, strong evidence for a decline in earnings of individuals whose spouses 

had cancer was also found.99 The frequency of sick leaves was also high in the months before 

and after the cancer diagnosis.100 

The deleterious effect of malignancies is also observed after the patients’ death. Spousal 

bereavement was associated with a low or moderate subjective quality of life and psychological 

well-being, higher levels of anxiety, depression, sleep disturbances and economic 

dissatisfaction.101, 102 A complicated grief, which is frequently characterized by greater levels of 

distress, yearning for the deceased individual and difficulty in accepting the loss, was particularly 

high among widowed individuals of cancer patients.102, 103 

 

HEALTHCARE USE AMONG CANCER PATIENTS AND THEIR PARTNERS 

Cancer patients 

Overall, a greater use of medication and healthcare services has been described in prior 

reports.38, 104, 105 Furthermore, the use of healthcare resources changes across the different 

phases of cancer. For instance, among cancer survivors, the number of consultations commonly 

increase before diagnosis, with the highest frequency observed in the previous month.106 In a 

Portuguese study, after diagnosis, when compared with the general population, survivors with 

a diagnosis in the previous 12 months reported a higher prevalence of health care use than those 

with a cancer diagnosis and treatment more than 12 months before the interview,107 which may 

be related with the fact that most patients complete their treatments in the first year. In another 

study, the mean annual number of contacts with general practitioners increased by 24% in 

patients with breast cancer and by 33% in patients with prostate cancer, when compared with 
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the general population; for colon cancer patients, this difference remained constant between 

two and five years following diagnosis.105 

Regarding specifically the treatments provided, this may vary according to clinical conditions 

and sociodemographic characteristics. As an example, about half of American women with stage 

I breast cancer undergo a breast-conserving surgery followed by radiation therapy, whereas 

mastectomy followed by chemotherapy is more frequent in women with stage III. In stage IV, 

women typically receive radiation and/or chemotherapy without surgery.108 Age may also 

interfere with the treatment options: almost 89% of women with breast cancer aged 65-84 years 

were submitted to surgery, while this proportion decreased by 65% among those with more 

than 84 years of age.109 

In the terminal period, the aggressiveness of healthcare that has been described may contribute 

for a higher use of healthcare in the months preceding death.110 For instance, a previous study 

conducted in working-age terminal cancer patients, around 81% of the cancer deaths presented 

at least one indicator of aggressive end-of-life care in the last month of life,111 particularly dying 

at the hospital, having more than one hospitalisation and being hospitalised for more than 14 

days. However, the excessive use of these resources may indicate that the needs of terminally 

ill patients may be unmet, also highlighting a possible gap in palliative care available to this 

population.112, 113 In fact, previous studies have shown that the integration of cancer patients in 

palliative care service is associated with a decrease in the frequency and length of 

hospitalisations, and in-hospital deaths,114, 115 contributing to the improvement of these 

patients' quality of life and well-being.112 

 

Partners of Cancer Patients 

A higher utilisation of healthcare services among partners of cancer patients has been previously 

described,116, 117 including visits to general practitioners and outpatient care. Between six and 24 

months after diagnosis, appointments with general practitioners were higher in partners of 

patients with breast, prostate and colorectal cancer; the main reason for these visits was 

somatic and psychosocial symptoms. Although no significant differences were observed in the 

first six months after diagnosis, “problems with the illness of the partner” was a frequently 

recorded reason for contacting medical doctors in this phase.117 Regarding outpatient services, 

an increased use of psychiatric care was also observed during both the first and second years 

after the cancer diagnosis.118 Likewise, the risk of hospitalisations significantly increased 
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following diagnosis, particularly two years after diagnosis,116, 118 and Danish male partners of 

breast cancer patients were found to be at an increased risk of being hospitalised with an 

affective disorder.119 An increase in the costs of healthcare after diagnosis was also verified, 

especially among male partners.116, 118 

With regards to the consumption of medication, few studies have examined this outcome 

among this population. Two investigations conducted in Denmark have found that male partners 

of women with breast cancer and partners of glioma patients had an increased risk for the first 

use of psychotropic medication.120, 121 Specifically, in the study evaluating partners of women 

with breast cancer, the risk of a first prescription of antidepressants persisted over time,120 and 

the study with partners of glioma patients observed that the risk of a first prescription of 

psychotropic medication in the first year after diagnosis was four-fold greater than in partners 

of glioma-free partners. The highest risks were seen for a first prescription of anxiolytics and 

hypnotics.121 

After spousal loss due to cancer, partners also had a more frequent contact with general 

practitioners and an increased likelihood of receiving a new prescription for antidepressants or 

hypnotics.122, 123  
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2. OBJECTIVES 

 

In the last few decades, population growth and ageing, a more frequent exposure to important 

risk factors (e.g., obesity, increasing age at first birth, smoking among women), as well as efforts 

towards early detection, have led to an increment in the number of new cases of cancer. In 

addition, the use of more effective treatments have also contributed to an improved survival, 

along with a decrease in the overall cancer age-adjusted mortality rates in high income 

countries. Nevertheless, in some settings, neoplasms already surpassed cardiovascular diseases 

as the leading cause of death, and it is expected that morbidity and mortality due to oncological 

diseases will globally increase in the next years. 

Taken together, these facts bring new challenges for healthcare systems. After a cancer 

diagnosis, patients may go through different phases, namely treatment, survivorship and end-

of-life, requiring adapted healthcare services. Likewise, nosological heterogeneity of cancer 

according to sites, stages, topologies or morphologies, may lead to different survival, and risk of 

late and long-term adverse effects of cancer and its treatments, including second primary 

cancers, cardiovascular diseases, pain, fatigue, anxiety and depression. These may contribute to 

a distinct use of healthcare and specific types of medication. 

Due to the physical, psychosocial and economic effects of cancer, this disease is also expected 

to have a considerable impact on the patients’ families. In fact, cancer is often described as a 

challenging and highly demanding experience for patients’ family members, and health 

professionals frequently consider them as “second patients”, whose needs should also be 

fulfilled in order to guarantee their quality of life and well-being and, in turn, contribute for 

adequate care of the cancer patients. This deleterious effect of cancer may be particularly 

noticeable among partners of cancer patients, since they are commonly the patients’ closest 

relative and their primary informal caregiver. 

In this context, this thesis aimed to better understand the use of healthcare services and 

medication among patients and their partners, along the cancer care continuum. As depicted in 

Figure 9, in order to answer this main aim, five specific objectives were delineated:  
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Cancer Patients 

1. To quantify the association between a previous cancer diagnosis and healthcare services 

and medication use among cancer survivors, by comparing them with the general population 

(Papers I to III); 

2. To quantify the association between a previous cancer diagnosis and the treatment and 

healthcare use among recently diagnosed breast cancer patients (Paper IV); 

3. To compare the frequency and length of hospitalisations during the last month of life 

between chronic obstructive pulmonary disease (COPD) and lung cancer patients (Paper V); 

 

Partners of Cancer Patients 

4. To quantify the effect of having a partner with cancer on healthcare services and 

medication use, by comparing them with partners of individuals without a cancer diagnosis 

(Paper III); 

5. To quantify the association between a cancer death and healthcare services and 

medication use among bereaved partners, by comparing them with partnered individuals and 

widowed individuals whose partners deceased due to cardiovascular diseases (Paper VI). 

 

 

Figure 9. Specific objectives of this thesis considering the different components of healthcare across the continuum of 

cancer care. 

 
Additionally, as secondary objectives, the main sociodemographic and clinical characteristics 

associated with the utilisation of healthcare services and medication among patients and their 

partners were also assessed (Papers II to VI).  
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3. METHODS 

 

The objectives of this thesis were accomplished through the analysis of data obtained from 

different sources, namely four studies conducted in Portugal and one cross-national study 

involving several European countries plus Israel. A general description of these studies 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 respective methods sections. 

 

NATIONAL SURVEY REGARDING HEALTH KNOWLEDGE AND BEHAVIOURS 

In 2012, a national survey was conducted aiming to characterise health knowledge and 

behaviours of the Portuguese population (HKP), aged between 16 and 79 years.124 A 

representative sample of dwellers in mainland Portugal was selected using a multistage 

sampling design, defined according to results of the 2001 Portuguese Census. A probabilistic 

sampling procedure, stratified by NUTS II – Territorial Nomenclature Units for Statistical 

Purposes, level II [Norte, Centro, Lisboa e Vale do Tejo, Alentejo and Algarve] and by the number 

of inhabitants in geographical units with at least 10 dwellings (<2000, 2000-9999, 10000-19999, 

20000-100000, >100000), was used to identify 150 geographical units, among which a total of 

585 starting points were designated for the selection of households through standard random 

route procedures. Individuals who did not live in private households or were unable to speak 

the Portuguese language were excluded. In each selected household all potentially eligible 

individuals were identified and only the one whose previous birthday was closest to the date of 

the contact was invited to participate. A total of 1624 valid interviews were accomplished (70.8% 

participation). 

Participants were evaluated through face-to-face interviews conducted using Computer 

Assisted Personal Interviewing (CAPI) with a structured questionnaire. In this evaluation, data 

regarding sociodemographic characteristics, previous diagnosis of different health conditions, 

health behaviours and healthcare use, as well as cancer-related knowledge were collected. 

The survey was approved by the Ethics Committee of the University of Porto (33/CEUP/2012). 
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FOURTH NATIONAL HEALTH SURVEY 

The National Health Survey (NHS) is a periodic nationwide community-based cross-sectional 

study conducted by Statistics Portugal and the National Health Institute Dr. Ricardo Jorge, which 

aims to obtain data regarding health status indicators and factors that influence health in the 

population living in Portugal.125 

The selection of participants for the Fourth Wave of the NHS was based on a sampling frame 

previously defined for household surveys conducted by Statistics Portugal. It included 1,408 

geographical units with at least 240 households each, selected systematically within larger 

geographical strata, with a probability proportional to the number of households in each unit. 

For this survey, a random sample of the households was selected and all persons living in these 

households were eligible. Between 2005 and 2006, 41,193 individuals from 15,239 households 

were evaluated (76% participation).125 

All information, including sociodemographic characteristics, previous cancer diagnosis and 

consumption of medicines, was collected by trained interviewers through CAPI. 

Access to data of the NHS is provided by Statistics Portugal, which was also responsible for 

guaranteeing the ethical standards in data collection and the privacy of the Portuguese citizens 

evaluated in this survey. 

 

COHORT OF PORTUGUESE WOMEN WITH BREAST CANCER 

During 2012, a prospective cohort of Portuguese women diagnosed with breast cancer (BCA 

Cohort) was assembled as part of the NEON-BC study, which aimed to understand the burden 

of neurological complications of breast cancer treatment and their potential role as mediators 

of the impact of cancer treatment in different dimensions of the patients’ quality of life.126 

All women admitted to the Breast Clinic of the Institute of Oncology of Porto-Portugal (IPO-

Porto), during 2012, were invited to participate if they were aged 18 years or older, and 

proposed for surgery, either as primary treatment or after neo-adjuvant chemotherapy and, if 

applicable, expected to receive cancer treatments other than surgery at IPO-Porto. 

Sociodemographic data were collected through face-to-face interviews using structured 

questionnaires, whereas clinical characteristics were retrieved from clinical records. 
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Additionally, data regarding treatments and other healthcare use were obtained from 

administrative and clinical records. 

NEON-BC was approved by the Ethics Committee of IPO-Porto (Ref. CES 406/011 and CES 

99/014) and by the Portuguese Data Protection Authority (ref. 9469/2012 and 8601/2014). 

 

NATIONAL HOSPITAL MORBIDITY DATABASE 

All activities conducted by the Portuguese hospital inpatient services of the National Health 

Service, along with a large part of outpatient activities, is registered systematically in the 

National Hospital Morbidity Database (HMD).127 

The HMD contains clinical information of each patient registered during all admissions to 

hospitals, which is transcribed and coded by trained medical doctors, using the International 

Classification of Diseases (ICD 9 or 10, depending on the year under analysis). Afterwards, the 

coded information is grouped into Homogeneous Diagnostic Groups. All data is aggregated by 

the Central Administration of the Health System (ACSS), which is also responsible for the 

coordination of the HMD. Despite the importance of this database for hospital financial issues, 

it also contains important information for the study of hospital morbidity.127, 128 

According to the most recent estimates, in 2016, just over one million inpatient episodes were 

registered, 55% of them occurring among women. More than 85 thousand of these episodes 

were coded with the ICD 10 attributed to neoplasms, and almost 10 thousand hospital deaths 

were due to these diseases.128 

Anonymised data from this database is available for research purposes, upon request to the 

ACSS. 

 

SURVEY OF HEALTH, AGEING AND RETIREMENT IN EUROPE 

The Survey of Health, Ageing and Retirement in Europe (SHARE) is a multidisciplinary and cross-

national panel study, which has been conducted biannually since 2004, for a total of seven waves 

of evaluation.129 The main aim of this survey is to contribute for a better understanding of the 

ageing process in Europe and, therefore, data has been collected regarding health, 

socioeconomic status, as well as social and family networks from individuals aged 50 and older. 
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In addition, all current partners living in the same household were invited to participate, 

regardless of their age. Individuals who were incarcerated, hospitalised or out of the country 

during the entire survey period, unable to speak the country’s language(s) or moved to an 

unknown address, were excluded. Despite some differences between countries, all samples 

were drawn upon probability-based selection frameworks.130 

The most recent Wave of SHARE, the Seventh Wave, was conducted in 2017. Bulgaria, Cyprus, 

Finland, Latvia, Lithuania, Malta, Romania and Slovakia integrated SHARE for the first time in 

this wave; additionally, 20 European countries (Austria, Belgium, Croatia, Czech Republic, 

Denmark, Estonia, France, Germany, Greece, Hungary, Italy, Luxembourg, the Netherlands, 

Poland, Portugal, Slovenia, Spain, Sweden and Switzerland) plus Israel have participated in 

previous waves. In each country, after enrolment in SHARE for a first time participants could be 

invited for subsequent waves, constituting a longitudinal sample. When countries participated 

in more than one wave, refreshment samples could have been drawn to maintain 

representation of the younger age-cohorts and to compensate the effects of attrition in the 

longitudinal samples. 

Furthermore, for participants deceased between the different waves an end-of-life interview 

with a proxy was conducted to obtain data regarding the circumstances of death, including date 

and cause of death. The proxy-respondent could be a family member, a household member, a 

neighbour or any other person of the close social network of the deceased participant. 

Until this moment, a total of 140 thousand individuals aged 50 or older, from 27 European 

countries and Israel have been evaluated, corresponding to approximately 380 thousand 

interviews,131 and more than 12 thousand end-of-life interviews performed.132 

Regarding ethical issues, during Waves 1 to 4, SHARE was approved by the Ethics Committee of 

the University of Mannheim. Wave 4 and subsequent waves were approved by the Ethics Council 

of the Max Planck Society. Additionally, whenever required, the implementation of SHARE in 

each country was approved by the respective ethics committees or institutional review boards. 
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Figure 10 shows the databases used to address each specific objective of this thesis, as well as 

the corresponding papers. 

 

BCA Cohort, Cohort of Portuguese Women with Breast Cancer; HMD, National Hospital Morbidity Database; HKP, National Survey 

regarding Health Knowledge and Behaviours; NHS, National Health Survey; SHARE, Survey of Health, Ageing and Retirement in 

Europe. 

Figure 10. Databases used in Papers I-VI to answer the specific objectives of this thesis.  
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4.1 CANCER-RELATED KNOWLEDGE AND HEALTH 

STATUS AMONG CANCER SURVIVORS IN PORTUGAL 
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Abstract 

 

Purpose: To quantify the effect of a cancer diagnosis on the healthcare services and medication 

use among cancer survivors (CS) and their partners (PCS), particularly in the first years after 

diagnosis. 

Methods: Data were retrieved from the Fourth Wave of the Survey of Health, Ageing and 

Retirement in Europe – SHARE, conducted in 2010-2011; it included individuals aged ≥50 years 

and their partners, from 16 European countries. All CS diagnosed with a first primary cancer 

within 10 years (n=1,174) and corresponding PCS (n=1,174) were country-, sex-, age- and 

education-matched (1:3) with non-cancer individuals (NC) and partners of non-cancer 

individuals (PNC), respectively. Adjusted odds ratios (OR) and 95% confidence intervals (95%CI) 

were computed. 

Results: Healthcare use in the previous 12 months, as well as current medication intake were 

more frequent among CS than NC; the ORs (95%CIs) were 2.56(2.23-2.94) for ≥8 vs. <8 medical 

contacts, 3.07(2.62-3.59) for hospital stays and 1.75(1.52-2.03) for use of ≥3 vs. <3 drugs 

indicated for different health problems. Medical contacts (OR=5.74, 95%CI:4.31-7.65) and 

hospitals stays (OR=13.88, 95%CI:10.15-18.98) were more frequent among CS diagnosed in the 

last two years. Contacts with medical doctors (≥8 vs. <8; OR=1.23, 95%CI:1.06-1.42) were also 

more common among PCS than PNC. 

Conclusion: When compared to individuals without cancer, CS diagnosed in the last 10 years, as 

well as their partners, had an increased healthcare use. 

Implication for Cancer Survivors: These findings highlight the importance of family-focused care 

in oncological settings, in order to support patients as well as their partners, who are frequently 

their closest significant person. 

 

Keywords: Neoplasms, Cancer Survivors, Family, Healthcare Surveys.  
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Introduction 

 

The absolute number of new cases of cancer has been dramatically increasing in the last 

few years [1], mainly due to the growth and ageing of the population [2], the decline in 

cardiovascular mortality [3], and trends towards earlier diagnosis [4]. These factors, along with 

the use of more effective treatments, have contributed to a growing population of cancer 

survivors (CS) [5]. According to the most recent estimates, in 2018, there were over 43 million 

CS diagnosed within five years worldwide [6], from which more than one-quarter were in 

European countries, and it is projected that this number will increase in the next decades [7]. 

Due to physical, psychosocial and economic effects, cancer is a challenging and highly 

demanding experience for patients and their family [8], particularly partners of cancer survivors 

(PCS), who are frequently their primary informal caregivers [9]. In fact, previous studies have 

shown that both CS and PCS commonly experience high levels of anxiety or depression [10-12], 

poor physical health [13, 14], as well as a deterioration in quality of life [9, 15]. These 

psychological and physical problems may contribute to a greater use of medical services and 

other health resources [16-19], and higher healthcare costs [20, 21]. 

A detailed and comprehensive assessment of healthcare use considering the 

characteristics of CS and PCS is necessary to develop optimal care and support for these 

populations. Additionally, since in the first years after diagnosis most patients receive primary 

treatment and a closer surveillance, this study aims to quantify the effect of a cancer diagnosis 

on the use of healthcare services and medication among European CS diagnosed with a first  

primary cancer within ten years, as well as their partners.  
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Material and Methods 

 

Study setting 

The present study is based on data from the Fourth Wave of the Survey of Health, Ageing 

and Retirement in Europe (SHARE). SHARE is a multidisciplinary and cross-national panel survey 

of European community-dwelling citizens, which collects information regarding health, social 

networks and economic conditions, and has been previously described in detail elsewhere [22]. 

In brief, individuals aged ≥50 years living in European countries and Israel were eligible, as well 

as their partners (regardless of their age) [23]. Despite differences between countries, all 

samples were drawn upon probability-based selection frameworks (i.e., known selection 

probabilities for each individual) [24]. 

The Fourth Wave of SHARE was conducted between 2010 and 2011, in 16 countries [24]. 

Estonia, Hungary, Portugal and Slovenia integrated SHARE for the first time; Germany, Poland 

and Sweden only evaluated longitudinal samples, i.e. participants who had been evaluated in 

previous waves; and Austria, Belgium, Switzerland, Czech Republic, Denmark, France, Italy, Spain 

and The Netherlands included both longitudinal and refreshment samples. The latter were 

selected to compensate for the reduction in sample size due to attrition, as well as to maintain 

the representation of younger age-cohorts, by including individuals that were not age-eligible in 

prior waves. A total of 58,184 interviews were performed (63% corresponded to participants 

being evaluated for the first time) [23]. 

 

Data collection 

All participants were evaluated through computer-assisted face-to-face interviews, 

using a structured and ex-ante harmonized questionnaire. It covered sociodemographic 

characteristics (including sex, age, educational level, current employment status, household 

composition and income, urbanisation of the area of residence), health status (including self-
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perceived health status, diagnosis of chronic conditions, current symptoms of depression and 

anxiety), use of healthcare services during the previous 12 months, including medical contacts 

with general practitioners and with specialists, and hospital stays, as well as the consumption of 

drugs for specific health problems (including high blood cholesterol, high blood pressure, pain). 

Regarding the previous diagnosis of chronic conditions, different questions were applied 

for participants evaluated for the first time and for those who participated in previous waves. 

The former were asked if a doctor ever told them that they had any health problem, from a 

predefined list, including cancer (excluding minor skin cancers), while the latter were questioned 

if they currently had any of those conditions, and if since their last interview they had been 

diagnosed with any of them. Therefore, for longitudinal samples, data from previous waves were 

also used to ensure a correct classification of these participants regarding their history of chronic 

conditions. Cancer location(s) and age at diagnosis were also obtained from participants who 

reported a previous medical diagnosis of cancer. 

 

Study design 

Figure 1 depicts the selection of participants for the present analysis. From a total of 

42,252 individuals who lived with their partner in the same household, couples in which one of 

the members was not evaluated or with no available data regarding cancer history of both 

members and those in which both partners reported a cancer diagnosis were excluded. We also 

excluded patients with multiple primary cancer or with a first primary cancer diagnosed more 

than 10 years ago or with no information regarding time of diagnosis. Afterwards, both CS and 

PCS were matched 1:3, for country, sex, age and educational level, with individuals from couples 

in which neither member reported a cancer history: CS were matched with individuals without 

cancer (NC); PCS were matched with partners of individuals without cancer (PNC). A total of 

1,174 CS and 3,522 NC, as well as 1,174 PCS and 3,522 PNC were considered for data analysis. 
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Statistical analysis 

For the purposes of this study, the number of contacts with medical doctors and the 

number of health problems treated pharmacologically were dichotomized according to 

percentile 75 (P75) of the distributions observed among individuals without a previous cancer 

diagnosis (Medical contacts: ≥8 vs. <8; Medication: ≥3 vs. <3). 

The effects of a cancer diagnosis on the use of healthcare services and medication 

among CS and PCS were quantified through adjusted odds ratio (OR), and respective 95% 

confidence intervals (CIs), using logistic regression (the variables included in each model are 

described in detail in the footnotes of the figures). 

Stratified analyses were conducted by including interaction terms in the regression 

models and coefficients were combined to obtain strata-specific OR estimates. 

All analyses were performed using STATA® version 15.1 (College Station, TX: StataCorp 

LLC, 2017). 
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Results 

 

Overall, female breast, male genital organs, female genital organs and digestive organs 

were the most frequent cancer sites; around 25% were diagnosed within the last two years and 

60% had cancers with a usually good prognosis (Supplementary Table A.1). 

The participants’ sociodemographic characteristics and health status are shown in 

Supplementary Table B.1. CS had higher prevalences of poor self-perceived health (59.5% vs. 

38.3%, p<0.001), multimorbidity (57.5% vs. 52.7%, p=0.004), depression (33.1% vs. 23.5%, 

p<0.001) and anxiety (16.9% vs. 11.0%, p<0.001) than NC. PCS also presented greater 

prevalences of multimorbidity (59.4% vs. 54.6%, p=0.005) in comparison with PNC. 

CS reported a higher number of contacts with medical doctors in the previous 12 months 

[Median(P25-P75):7(4-13) vs. 4(2-8), p<0.001], with both general practitioners [Median(P25-

P75):4(2-6) vs. 3(2-6), p<0.001] and specialists (≥1:75.5% vs. 49.8%, p<0.001), and more frequent 

hospitals stays (≥1:33.7% vs. 14.3%, p<0.001) when compared with NC. CS referred a 

significantly greater consumption of medicines indicated for different conditions and a higher 

overall number of health problems treated pharmacologically [Median(P25-P75):2(1-3) vs. 1(0-3), 

p<0.001]. When compared with PNC, PCS reported more medical contacts [Median(P25-P75):4(2-

9) vs. 4(2-8), p=0.005], particularly with specialists (≥1: 56.0% vs. 50.8%, p=0.004), and an 

increased number of health problems treated pharmacologically [Median(P25-P75):2(1-3) vs. 1(1-

3), p=0.006] (Table 1). 

As depicted in Fig. 2A, healthcare and medication use were more frequent among CS 

than NC; the ORs(95%CI) were 2.56(2.23-2.94) for ≥8 vs. <8 medical contacts, 3.07(2.62-3.59) 

for hospital stays and 1.75(1.52-2.03) for use of ≥3 vs. <3 medicines indicated for different 

conditions. These associations were significantly stronger among the youngest [OR(95%CI): 

3.58(2.68-4.79), 3.52(2.51-4.92), 2.88(2.09-3.97), respectively], those living with other relatives 

besides their partners [OR(95%CI): 4.18(3.03-5.75), 4.71(3.32-6.67), 2.69(1.93-3.75), 
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respectively) and those with no multimorbidity [OR(95%CI): 4.46(3.51-5.67), 5.13(3.94-6.67), 

2.76(1.91-3.99), respectively]. For medical contacts, the association was weaker among retired 

participants (OR=2.34, 95%CI:1.97-2.79) and stronger among those without current symptoms 

of depression (OR=2.86, 95%CI:2.38-3.42). Additionally, for the use of medicines, the association 

was also stronger among participants with good self-perceived health (OR=1.78, 95%CI:1.39-

2.28). Compared to PNC, PCS reported more frequent contacts with medical doctors (≥8 vs. <8, 

OR=1.23, 95%CI:1.06-1.42) and tended to have an increased use of medicines (OR=1.14, 

95%CI:0.98-1.32); furthermore, PCS with lower household income were more likely to report 

hospital stays during the last 12 months than NCS (OR=1.48, 95%CI:1.04-2.09) (Fig. 2B). 

When compared with NC, CS with a first primary cancer diagnosed within two years had 

a higher odds of reporting ≥8 medical contacts (OR=5.74, 95%CI:4.31-7.65) and hospital stays 

(OR=13.88, 95%CI:10.15-18.98). (Fig. 3A). Partners of patients with tumours in male genital 

organs were more likely to have ≥8 medical contacts (OR=1.72, 95%CI:1.28-2.32) than PNC; 

additionally, hospital stays were more frequent among partners of patients with “other” type of 

cancer, and partners of patients diagnosed between five to nine years ago tended to report an 

higher use of medicines (OR=1.30, 95%CI:1.02-1.65)(Fig. 3B).  
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Discussion 

 

The present study has shown that, in comparison with NC, CS have an increased use of 

healthcare services, including a more frequent contact with medical doctors and a higher 

prevalence of hospital stays, as well as a greater use of medication. Furthermore, there were 

substantial differences according to age, household composition, health status and cancer 

characteristics. Also, PCS reported a more frequent contact with medical doctors than PNC and 

tended to have a higher use of medicines. 

A greater use of healthcare services and medication among CS has also been described 

in prior reports [16, 17], which may reflect the fact that this population is more likely to 

experience acute symptoms (e.g., back or abdominal pain), fatigue, infections, cardiovascular 

diseases or psychosocial problems (e.g., depression, sleeping problems) [13, 25], as well as a 

higher risk of developing a new cancer [26]. The more frequent contacts with medical doctors 

reported by CS also increase the opportunities for diagnosing different health conditions, which 

may further contribute to their greater use of healthcare services and medication. 

We found that the association of a previous cancer diagnosis with healthcare use was 

stronger among the youngest CS and those with no multimorbidity. Since cancer is frequently 

seen as a “death sentence” [27], it may be particularly distressing for younger CS and those with 

few comorbidities, and may lead to more frequent medical contacts. Likewise, fear of 

recurrence, which was shown to be more pronounced among younger subjects [28], may also 

contribute to a greater use of healthcare. Additionally, the group diagnosed in the previous two 

years includes those who are more likely to be under active cancer treatment, which may also 

contribute for their higher use of healthcare services [17]. 

Changes in healthcare systems have resulted in a shift of cancer care from inpatient to 

ambulatory and home settings, which may lead to an increased family involvement in the day-

to-day care of cancer patients, varying according to several factors including the severity of 
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symptoms, treatment and disease stage [29]. Therefore, we may hypothesize that the stronger 

association between a previous cancer diagnosis and healthcare use among CS living with other 

relatives besides their partners observed in our study results from relatives living in the same 

house to provide the assistance needed. 

Previous studies have shown that individuals from the general population who had 

depressive symptoms frequently had an increased use of healthcare services [30], which may 

lead to less pronounced differences in the use of healthcare among CS and NCS with current 

symptoms of depression. Likewise, retired participants may have a higher use of healthcare, 

which may attenuate the expected differences among CS and NCS. 

An increased healthcare and medication use was also found among PCS, which is in 

accordance with previous studies [12, 18, 19]. In fact, prior research indicated that the stress 

and highly demanding tasks associated with cancer caring, often delivered without desired 

training and with limited resources, can lead to psychological and sleep disturbances, physical 

problems, and changes in immune function [31]. Additionally, patients’ family members are 

often referred to by health professionals as “second patients”, who also need attention, care 

and time investment [32], which may lead to an increased use of healthcare. 

To the best of our knowledge, this is the first study simultaneously evaluating healthcare 

use among CS and their partners. Our results have shown that the association of a cancer 

diagnosis with healthcare use is stronger among CS than PCS. Although some investigations have 

reported lower levels of emotional quality of life in PCS compared to CS [33], and similar 

prevalences of anxiety and depression among both groups [10], the organization of cancer care 

tends to focus around the patient rather than the family, and there is a tendency for caregivers 

to dismiss their own needs [31]. Taken together, this may contribute to PCS underusing 

healthcare services. Also, the specificities of the cancer diagnosis, treatment and follow-up may 

contribute to the stronger effect observed among CS. 
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Strengths and limitations 

The present study is based on a large sample of European citizens, which assessed a 

wide range of characteristics, including sociodemographic, health status and cancer conditions. 

Furthermore, we used different approaches for minimizing selection bias and confounding, 

namely matching and adjustment for a large number of potential confounders, and we also 

analysed the potential interaction of different variables with having a cancer diagnosis or a 

partner with this disease in the association with healthcare use. 

Nevertheless, some limitations should be highlighted. The inclusion of CS diagnosed 

within 10 years may have hampered the analysis of the long-term effects of a cancer diagnosis; 

additionally, we also opted to restrict the analysis to patients with a first primary cancer. In fact, 

different questions regarding the time of cancer diagnosis were applied to individuals who 

participated in the SHARE project for the first time and those who were also evaluated in 

previous waves. As such, in cases of multiple primary cancers, we cannot uniformly ascertain 

the date of the most recent diagnosis. Nevertheless, limiting our study to participants with a 

diagnosis of a first primary cancer in the last 10 years contributed to a finer assessment of the 

effects of a cancer diagnosis among CS in post-primary treatment and under a closer 

surveillance, and their respective partners. 

Due to the cross-sectional design of the study, there may also have been an 

underrepresentation of cancer patients with lower survival, which may have contributed to 

underestimate healthcare use among CS and PCS. 
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Conclusion 

 

A cancer diagnosis was associated with an increased use of healthcare, both among CS 

and PCS, particularly in the first years following diagnosis. These results highlight the importance 

of a family-focused care in oncological settings, in order to support both the patient and their 

partners, who are frequently their closest significant person. We identified groups with higher 

healthcare use, including the youngest CS, those with few comorbidities and more recently 

diagnosed prognosis; this information is useful to better allocate resources, and to plan and 

implement specific interventions aiming to minimize the burden of cancer on these populations.  
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Figure 1. Flowchart of sample definition. 

 

CS, cancer survivors; NC, individuals without cancer; PCS, partners of cancer survivors; PNC, partners of individuals without cancer. 
a Matched 1:3 by country, sex, five-year age group (<50, 50-54 to 80-84, and ≥85 years; and 10-year age groups for 12 CS and 52 PCS, as insufficient 
matches were made using five-year age groups), and educational level [groups were defined according to the International Standard Classification of 
Education (ISCED-97) [34], and further categorized as: “Low” (levels 0, 1 and 2); “Middle” (levels 3 and 4); “High” (levels 5 and 6); and “Other” (e.g., no 
degree yet/still in school)]. 
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Table 1. Healthcare services and medication use of cancer survivors and their partners, as well as of the respective matched-groups of individuals 

without cancer. 

 NCa 
(n=3,522) 

CSa 
(n=1,174) 

 
 PNCa 

(n=3,522) 
PCSa 

(n=1,174) 
 

 N (%)b N (%)b P-value  N (%)b N (%)b P-value 

Healthcare services 
(during the last 12 months) 

       

Number of contacts with medical doctors [Median (P25-P75)]c 4 (2-8) 7 (4-13) <0.001  4 (2-8) 4 (2-9) 0.005 
Contacts with general practitioners [Median (P25-P75)]d 3 (2-6) 4 (2-6) <0.001  3 (2-6) 3 (2-6) 0.534 
Contacts with specialists (≥1)d 1,542 (49.8) 848 (75.5) <0.001  1,561 (50.8) 594 (56.0) 0.004 

Hospital stays (≥1)e 502 (14.3) 394 (33.7) <0.001  496 (14.1) 173 (14.7) 0.606 

Medication for specific health problems 
(at least once a week) 

       

High blood cholesterol 791 (22.5) 340 (29.0) <0.001  833 (23.7) 305 (26.0) 0.109 
High blood pressure 1,481 (42.1) 518 (44.2) 0.213  1,503 (42.7) 512 (43.6) 0.584 
Coronary or cerebrovascular diseases 391 (11.1) 144 (12.3) 0.277  342 (9.7) 119 (10.1) 0.675 
Other heart diseases 367 (10.4) 158 (13.5) 0.004  376 (10.7) 130 (11.1) 0.708 
Asthma 139 (4.0) 60 (5.1) 0.086  174 (4.9) 49 (4.2) 0.283 
Diabetes 394 (11.2) 140 (11.9) 0.490  409 (11.6) 123 (10.5) 0.285 
Painf 786 (22.3) 310 (26.4) 0.004  872 (24.8) 308 (26.2) 0.317 
Sleep problems 266 (7.6) 138 (11.8) <0.001  281 (8.0) 110 (9.4) 0.136 
Anxiety or depression 167 (4.8) 97 (8.3) <0.001  193 (5.5) 89 (7.6) 0.009 
Osteoporosisg 158 (4.5) 76 (6.5) 0.007  181 (5.1) 86 (7.3) 0.005 
Stomach burns 241 (6.8) 122 (10.4) <0.001  264 (7.5) 101 (8.6) 0.222 
Chronic bronchitis 69 (2.0) 32 (2.7) 0.117  74 (2.1) 24 (2.0) 0.904 
Other 573 (16.3) 379 (32.3) <0.001  573 (16.3) 211 (18.0) 0.178 
Total number of health problems treated pharmacologically 
[Median (P25-P75)] 

1 (0-3) 2 (1-3) <0.001  1 (1-3) 2 (1-3) 0.006 

CS, cancer survivors; NC, individuals without cancer; P25, percentile 25; P75, percentile 75; PCS, partners of cancer survivors; PNC, partners of individuals without cancer. 
a CS and NC, as well as PCS and PNC, were matched 1:3 by country, sex, five-year age group (<50, 50-54 to 80-84, and ≥85 years; and 10-year age groups for 12 CS and 52 PCS, as insufficient matches were 
made using five-year age groups) and educational level [“Low”: ISCED-97 levels 0, 1 and 2; “Middle”: levels 3 and 4; “High”: levels 5 and 6; and “Other” (e.g., no degree yet/still in school)]. 
b Unless otherwise specified. 
c Number of times that participants had seen or talked to a medical doctor during the last 12 months (excluding dentist visits and hospital stays, but including emergency room or outpatient clinic visits). 
d Only among those who reported at least one contact with a medical doctor during the last 12 months. 
e Overnight stays in hospitals including medical, surgical, psychiatric or any other specialized wards. 
f Includes drugs for joint pain or joint inflammation, headache, back pain, among others. 
g Includes hormonal drugs. 
Notes: The total may not add to the sample size of each group due to missing values. Bold values represent statistically significant differences between CS and NC, and between PCS and PNC (p<0.05). 
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Figure 2. Effect of a cancer diagnosis on the number of medical contacts, hospital stays and medication use among cancer survivors (A) and their partners (B), according to sociodemographic characteristics and 

health status. 
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B. PCS vs. PNCa 
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CS, cancer survivors; NC, individuals without cancer; PCS, partners of cancer survivors; PNC, partners of individuals without cancer. 
a CS and NC, as well as PCS and PNC, were matched 1:3 by country, sex, five-year age group (<50, 50-54 to 80-84, and ≥85 years; and 10-year age groups for 12 CS and 52 PCS, as insufficient matches were made using five-year age groups) and educational level [“Low”: ISCED-97 levels 0, 1 and 2; “Middle”: levels 3 and 4; “High”: levels 
5 and 6; and “Other” (e.g., no degree yet/still in school)]. 
b Number of times that participants had seen or talked to a medical doctor during the last 12 months (excluding dentist visits and hospital stays, but including emergency room or outpatient clinic visits) and the total number of health problems for which participants used drugs at least once a week were dichotomized taking into 
account the percentile 75 of the distributions observed among individuals without a previous diagnosis of cancer (Medical contacts: 8 vs. <8; Medication: ≥3 vs. <3); hospital stays refers to overnight stays in hospitals including medical, surgical, psychiatric or any other specialized wards. 
c Adjusted for individual’s and partner’s age (continuous variable), individual’s and partner’s education (levels 0 to 6 of the ISCED-97). 
d Adjusted for partner’s age (continuous variable), individual’s and partner’s education (levels 0 to 6 of the ISCED-97). 
e Adjusted for individual’s and partner’s age (continuous variable), partner’s education (levels 0 to 6 of the ISCED-97). 
f Adjusted for individual’s and partner’s age (continuous variable), individual’s and partner’s education (levels 0 to 6 of the  ISCED-97), sex and country. 
g Includes participants who were unemployed, permanently sick or disabled, homemakers, among others.  

h The overall monthly household income, after taxes and contributions, was divided by the number of individuals per household and, further, categorized taking into account the tertiles of the distributions observed, in each country, among individuals without a previous diagnosis of cancer. 
i Participants’ area of residence was defined as “Rural”: rural areas or villages; “Mid-urban”: large or small towns; “Urban”: big cities, suburbs or outskirts of a big city. 
j European regions were categorized as “Northern”: Denmark, Estonia, Sweden; “Southern”: Italy, Portugal, Slovenia, Spain; “Western”: Austria, Belgium, France, Germany, Switzerland, The Netherlands; “Eastern”: Czech Republic, Hungary, Poland. 
k Health status perceived as “poor” or “fair”. 
l Multimorbidity was defined as previous diagnosis of ≥2 chronic diseases, including heart attack; high blood pressure; high blood cholesterol; stroke, diabetes; chronic lung disease; arthritis; stomach, duodenal or peptic ulcer; Parkinson´s disease; cataracts; fractures; dementia or other conditions. 
m Depression during the last month was considered if the score in the EURO-D scale was ≥4 [35]. 
n Anxiety was defined as the occurrence of at least one symptom some or most of the time, during the last week, namely fear of the worst happening, being nervous, feeling hands trembling, fear of dying and feeling faint; these symptoms were based on the Beck Anxiety Inventory [36]. 
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Figure 3. Effect of a cancer diagnosis on the number of medical contacts, hospital stays and medication use among cancer survivors (A) and their partners (B), according to cancer characteristics. 

A. CS vs. NCa 
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B. PCS vs. PNCa 

 
 
 
 
 

 

 

CS, cancer survivors; NC, individuals without cancer; PCS, partners of cancer survivors; PNC, partners of individuals without cancer. 
a CS and PCS were compared with respective groups of NC and PNC, matched 1:3 by country, sex, five-year age group (<50, 50-54 to 80-84, and ≥85 years; and 10-year age groups for 12 CS and 52 PCS, as insufficient matches were made using five-year age groups) and educational level [“Low”: ISCED-97 levels 0, 1 and 2; “Middle”: 
levels 3 and 4; “High”: levels 5 and 6; and “Other” (e.g., no degree yet/still in school)]. 
b Number of times that participants had seen or talked to a medical doctor during the last 12 months (excluding dentist visits and hospital stays, but including emergency room or outpatient clinic visits) and the total number of health problems for which participants used drugs at least once a week were categorized taking into 
account the percentile 75 of the distributions observed among individuals without a previous diagnosis of cancer (Medical contacts: 8 vs. <8; Medication: ≥3 vs. <3); hospital stays refers to overnight stays in hospitals including medical, surgical, psychiatric or any other specialized wards. 
c Adjusted for individual’s and partner’s age (continuous variable), individual’s and partner’s education (levels 0 to 6 of the ISCED-97). 
d Cancer sites include: “Digestive organs” – colon and rectum, liver, oesophagus, pancreas and stomach; “Respiratory organs” – larynx and lung; “Female genital organs” – cervix, endometrium and ovary; “Male genital organs” -  prostate and testicle; “Urinary tract” – bladder and kidney; “Lymphoid, haematopoietic and related 
tissues” – non-Hodgkin lymphoma and leukaemia; “Other” – brain, male breast, oral cavity, pharynx, thyroid, among other cancers. 
e Only among females. 
f Only among males. 
g Whenever possible, cancer sites included in the SHARE questionnaire were grouped taking into account the EUROCARE-5 five-year relative survival estimates for Europe.[37] “Bad” prognosis group (five-year survival <40%) includes: pancreas, liver, oesophagus, lung, brain, stomach and ovary; “Intermediate” prognosis group (five-
year survival between 40% and 79%) includes: oral cavity, colon and rectum, larynx, non-Hodgkin lymphoma, kidney, cervix, bladder and endometrium (considered as corpus uteri); “Good” prognosis group (five-year survival ≥80%) includes: breast, skin, prostate, thyroid and testicle.  

OR (95% CI)c OR (95% CI)c 
P for  

interaction 

Contacts with medical doctors (≥8)b 

OR (95% CI)c 

P for  
interaction 

Medication (≥3)b Hospital stays (≥1)b 

P for 
interaction 



 77 

Appendix A. Supplementary data 

Table A.1. Characteristics of cancer disease among cancer survivors. 

 Cancer survivors 
(n=1,174) 

N (%) 

Cancer sitea 

Digestive organs 183 (15.6) 

Respiratory organs 61 (5.2) 

Skin 98 (8.4) 

Female breastb 253 (47.6) 

Female genital organsb 70 (13.2) 

Male genital organsc 267 (41.6) 

Urinary tract 69 (5.9) 

Lymphoid or haematopoietic tissue 41 (3.5) 

Other 132 (11.2) 

Time since cancer 
diagnosis (years) 

0-1 303 (25.8) 

2-4 414 (35.3) 

5-9 457 (38.9) 

Cancer prognosisd 

Bad 141 (13.2) 

Intermediate 288 (27.1) 

Good 635 (59.7) 
a Cancer sites include: “Respiratory organs” – larynx and lung; “Digestive organs” – colon and rectum, liver, 
oesophagus, pancreas and stomach; “Female genital organs” – cervix, endometrium and ovary; “Male genital 
organs” – prostate and testicle; “Urinary tract” – bladder and kidney; “Lymphoid of haematopoietic tissues” – non-
Hodgkin lymphoma and leukaemia; “Other” – brain, male breast, oral cavity, pharynx, thyroid, among others 
cancers. 
b Prevalence was calculated only among females. 
c Prevalence was calculated only among males. 
d Whenever possible, cancer sites included in the SHARE questionnaire were grouped taking into account the 
EUROCARE-5 five-year relative survival estimates for Europe [37]. “Bad” prognosis group (five-year survival <40%) 
includes: pancreas, liver, oesophagus, lung, brain, stomach and ovary; “Intermediate” prognosis group (five-year 
survival between 40% and 79%) includes: oral cavity, colon and rectum, larynx, non-Hodgkin lymphoma, kidney, 
cervix, bladder and endometrium (considered as corpus uteri); “Good” prognosis group (five-year survival ≥80%) 
includes: breast, skin, prostate, thyroid and testicle. 
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Appendix B. Supplementary data 

Table B.1. Sociodemographic characteristics and health status of cancer survivors and their partners, as well as of 

the respective matched-groups of individuals without cancer. 

  NCa 
(n=3,522) 

CSa 
(n=1,174) 

 
 PNCa 

(n=3,522) 
PCSa 

(n=1,174) 
 

 N (%) N (%) P-value  N (%) N (%) P-value 

Sociodemographic characteristics 

Sex 
Female 1,596 (45.3) 532 (45.3)   1,923 (54.6) 641 (54.6)  

Male 1,926 (54.7) 642 (54.7) ----a  1,599 (45.4) 533 (45.4) ----a 

Age (years) 

<60 834 (23.7) 278 (23.7)   918 (26.1) 306 (26.1)  

60-69 1,362 (38.7) 454 (38.7)   1,410 (40.0) 470 (40.0)  

≥70 1,326 (37.6) 442 (37.6) ----a  1,194 (33.9) 398 (33.9) ----a 

Educationa 

Low 1,368 (38.8) 456 (38.8)   1,383 (39.3) 461 (39.3)  

Middle 1,392 (39.5) 464 (39.5)   1,416 (40.2) 472 (40.2)  

High 762 (21.6) 254 (21.6)   717 (20.4) 239 (20.4)  

Other 0 (0.0) 0 (0.0) ----a  6 (0.2) 2 (0.2) ----a 

Occupation 

Retired 2,281 (64.9) 786 (67.1)   2,111 (60.1) 717 (61.2)  

Employed 815 (23.2) 207 (17.7)   826 (23.5) 276 (23.6)  

Otherb 420 (12.0) 178 (15.2) <0.001  578 (16.4) 179 (15.3) 0.628 

Household 
composition 

Only the couple 2,746 (78.0) 933 (79.5)   2,693 (76.5) 933 (79.5)  

Couple and other 
relatives 776 (22.0) 241 (20.5) 0.278  829 (23.5) 241 (20.5) 0.033 

Household incomec 

Low 983 (34.2) 304 (31.2)   1,064 (36.7) 304 (31.2)  

Middle 954 (33.2) 321 (32.9)   895 (30.9) 321 (32.9)  

High 939 (32.6) 351 (36.0) 0.110  937 (32.4) 351 (36.0) 0.006 

Area of residenced 

Urban 799 (23.3) 279 (24.2)   725 (21.2) 279 (24.2)  

Mid-urban 1,354 (39.4) 469 (40.7)   1,427 (41.7) 469 (40.7)  

Rural 1,280 (37.3) 404 (35.1) 0.400  1,273 (37.2) 404 (35.1) 0.087 

Country 

Austria 225 (6.4) 75 (6.4)   225 (6.4) 75 (6.4)  

Belgium 390 (11.1) 130 (11.1)   390 (11.1) 130 (11.1)  

Czech Republic 309 (8.8) 103 (8.8)   309 (8.8) 103 (8.8)  

Denmark 168 (4.8) 56 (4.8)   168 (4.8) 56 (4.8)  

Estonia 474 (13.5) 158 (13.5)   474 (13.5) 158 (13.5)  

France 390 (11.1) 130 (11.1)   390 (11.1) 130 (11.1)  

Germany 150 (4.3) 50 (4.3)   150 (4.3) 50 (4.3)  

Hungary 159 (4.5) 53 (4.5)   159 (4.5) 53 (4.5)  

Italy 210 (6.0) 70 (6.0)   210 (6.0) 70 (6.0)  

The Netherlands 219 (6.2) 73 (6.2)   219 (6.2) 73 (6.2)  

Poland 57 (1.6) 19 (1.6)   57 (1.6) 19 (1.6)  

Portugal 75 (2.1) 25 (2.1)   75 (2.1) 25 (2.1)  

Spain 201 (5.7) 67 (5.7)   201 (5.7) 67 (5.7)  

Slovenia 117 (3.3) 39 (3.3)   117 (3.3) 39 (3.3)  

Sweden 120 (3.4) 40 (3.4)   120 (3.4) 40 (3.4)  

Switzerland 258 (7.3) 86 (7.3) ----a  258 (7.3) 86 (7.3) ----a 

 

Self-perceived health Poore 1,347 (38.3) 699 (59.5) <0.001  1,392 (39.6) 496 (42.2) 0.102 

Multimorbidity Yesf 1,856 (52.7) 675 (57.5) 0.004  1,924 (54.6) 697 (59.4) 0.005 

Depression Yesg 810 (23.5) 373 (33.1) <0.001  927 (27.0) 335 (29.3) 0.138 

Anxiety Yesh 381 (11.0) 192 (16.9) <0.001  408 (11.8) 160 (13.8) 0.074 
CS, cancer survivors; NC, individuals without cancer; PCS, partners of cancer survivors; PNC, partners of individuals without cancer. 
a CS and NC, as well as PCS and PNC, were matched 1:3 by country, sex, five-year age group (<50, 50-54 to 80-84, and ≥85 years; and 10-year age groups for 12 CS and 52 PCS, as 
insufficient matches were made using five-year age groups), and educational level (“Low”: ISCED-97 levels 0, 1 and 2; “Middle”: levels 3 and 4; “High”: levels 5 and 6; and “Other” (e.g., 
no degree yet/still in school). 
b Includes participants who were unemployed, permanently sick or disabled, homemakers, among others.  

c The overall monthly household income, after taxes and contributions, was divided by the number of individuals per household and, further, categorized taking into account the tertiles 
of the distributions observed, in each country, among individuals without a previous diagnosis of cancer.  
d Participants’ area of residence was defined as “Urban”: big cities, suburbs or outskirts of a big city; “Mid-urban”: large or small towns; “Rural”: rural areas or villages. 
e Health status perceived as “poor” or “fair”. 
f Multimorbidity was defined as previous diagnosis of ≥2 chronic diseases, including heart attack, high blood pressure, high blood cholesterol, stroke, diabetes, chronic lung disease, 
arthritis, stomach, duodenal or peptic ulcer, Parkinson´s disease, cataracts, fractures, dementia or other conditions. 
g Depression during the last month was considered if the score in the EURO-D scale was ≥4 [35]. 
h Anxiety was defined as the occurrence of at least one symptom most of the time, during the last week, namely fear of the worst happening, being nervous, feeling hands trembling, 
fear of dying and feeling faint; these symptoms were based on the Beck Anxiety Inventory [36]. 
Note: The total may not add to the sample size of each group due to missing values. Bold values represent statistically significant differences between CS and NC, as well as between 
PCS and PNC (p<0.05). 
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4.4 TREATMENT AND OTHER HEALTHCARE USE OF BREAST 

CANCER PATIENTS WITH A PREVIOUS CANCER DIAGNOSIS 
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4.5 HOSPITALISATIONS AT THE END-OF-LIFE AMONG CHRONIC OBSTRUCTIVE 

PULMONARY DISEASE AND LUNG CANCER PATIENTS: A NATIONWIDE STUDY 
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Abstract 

 

Objectives: To compare the frequency and length of hospitalisations during the last month of 

life between chronic obstructive pulmonary disease (COPD) and lung cancer patients, assessing 

the main characteristics associated with these outcomes. 

Material and Methods: This is a nationwide study using routine data from the Portuguese 

Hospital Morbidity Database. Deceased patients in a public hospital from mainland Portugal 

(2010-2015), with COPD as the main diagnosis of the last hospitalisation (n=2942) were sex- and 

age-matched (1:1) with those with lung cancer. The effect of patients’ main diagnosis, and 

individual, hospital and area of residence characteristics on frequency (>1) and length (>14 days) 

of end-of-life hospitalisations were quantified through odds ratio (OR), and respective 95% 

confidence intervals (95%CI), adjusted for age, hospital region and urbanisation level of the 

patients’ area of residence. 

Results: Hospitalisations for >14 days during the last month of life were more likely for lung 

cancer than COPD patients (OR=1.12, 95%CI:1.00-1.25). Among COPD patients, male sex 

(OR=1.50, 95%CI:1.25-1.80) and death in a large hospital (OR=1.82, 95%CI:1.41-2.35) were 

positively associated with longer hospitalisations; the occurrence of >1 hospitalisation and 

hospitalisations for >14 days were less likely among those from rural areas (OR=0.72, 

95%CI:0.55-0.94; OR=0.67, 95%CI:0.54-0.83, respectively). In lung cancer patients, male sex was 

negatively associated with hospitalisations for >14 days (OR=0.82, 95%CI:0.69-0.98). 

Conclusions: Lung cancer patients had longer hospitalisations during the last month of life than 

COPD patients, and the main characteristics associated with the frequency and length of 

hospitalisations differed according to the patients’ main diagnosis. 

Keywords: Chronic Obstructive Pulmonary Disease; Lung Cancer; Hospitalisation; Terminal Care. 
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1. Introduction 

 

Chronic obstructive pulmonary disease (COPD) and lung cancer are major causes of death 

worldwide; in 2016, they were estimated to account for 2.9 and 1.7 million deaths, and were 

the sixth and second leading causes of years of life lost, respectively (1). Both diseases are largely 

attributable to cigarette smoking (2), and despite trends towards smoking reductions in several 

populations (3), the mortality burden due to these conditions will remain high, and increasing in 

many settings (4, 5), especially among women (6). 

Terminal patients with COPD and lung cancer frequently report symptoms such as dyspnoea, 

cough, pain or insomnia, as well as anxiety and depression (7-9), and may share palliative care 

needs (10). However, substantial differences in the use of healthcare at the end-of-life have 

been described between these disease groups (11-13). One study that compared the use of 

healthcare among patients with COPD and lung cancer, during the last year of life, showed that 

the latter were hospitalised more often and for longer periods (12). Additionally, two 

investigations focused on the last six months before death observed that, compared with lung 

cancer patients, those with COPD reported a greater use of primary care services (11) and 

intensive care units (11, 13). In contrast, these patients had a lower number of hospitalisations 

(11, 13) than those with lung cancer, though in one study, longer length of hospital stays were 

observed among the COPD group (13). Regardless of the period analysed, lung cancer patients 

had a higher utilisation of palliative care services (PCS) (11-13). 

In the last few years, there has been an increasing interest regarding the intensity of medical 

care provided to terminal patients (14). In fact, prior studies have shown that a more aggressive 

care near the end-of-life is associated with higher costs (15) and with a worse quality of life 

among patients and their caregivers (16). In this context, the number of hospitalisations and 
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length of hospital stays are important indicators of terminal care intensity, among cancer and 

non-cancer patients (14). 

This study aimed to compare the use of hospital care during the last month of life, namely the 

frequency and length of hospitalisations, between patients with COPD and those with lung 

cancer, and to assess the main characteristics associated with these outcomes.  
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2. Methods 

 

2.1. Study design and participants 

This is a nationwide study of adults with COPD and lung cancer who died in a Portuguese 

hospital, based on the Hospital Morbidity Database (HMD), which includes anonymised 

information on episodes that occurred in public acute care hospitals in mainland Portugal. 

Trained physicians are responsible for the clinical coding of patients’ main and secondary 

diagnoses, and procedures, according to the International Classification of Diseases – 9th 

Revision — Clinical Modification (ICD-9-CM). This process is managed by each hospital, while the 

Portuguese Central Administration of the Health System stores and coordinates the national 

database. 

All deceased adults (≥15 years of age) in a public hospital of mainland Portugal, between 1 

January 2010 and 31 December 2015, were identified. Those with ICD-9-CM codes 490-492 or 

496 (17) as the main diagnosis in the hospitalisation during which death occurred were classified 

as COPD patients (n=3,945) and those with an ICD-9-CM code 162 were considered as having 

lung cancer (n=9,931). After excluding patients who had both diseases (as main or secondary 

diagnoses), those with COPD were matched 1:1 to lung cancer patients, by sex and five-year age 

group (from 15-19 to 80-84 and ≥85 years). A total of 2,942 patients with each disease were 

included in this study (Figure 1). 

 

2.2. Measures and data collection 

Individual, hospital and area of residence characteristics were accessed through different data 

sources. 
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2.2.1. Study outcomes (frequency and length of hospitalisations) 

For each patient, the frequency and length of hospitalisations that occurred during the end-of-

life period were retrieved from the HMD. These variables were further categorized as: 1) 

occurrence of more than one hospitalisation during the last month of life and 2) hospital stay(s) 

for more than 14 days during the last month of life. 

 

2.2.2. Sociodemographic and clinical characteristics 

Data regarding patients’ sociodemographic characteristics (sex, date of birth and death, borough 

of residence), clinical data coded according to the ICD-9-CM (main and secondary diagnoses), 

and description of hospitalisations (hospital attended, admission and discharge date, discharge 

destination) were collected from the HMD. The Deyo-Charlson Comorbidity Index (DDCI) was 

calculated taking into account the patients’ main and secondary diagnoses, and was based on 

the modified version proposed by Quan et al. (18, 19). 

 

2.2.3. Hospital characteristics and availability of PCS 

Data concerning hospital size (number of beds) and availability of PCS (existence and creation 

date, existence of a palliative care unit and number of beds) were obtained through a national 

survey. In September 2016, all hospital administration boards and directors of PCS created 

before January 2016 were surveyed through a semi-structured questionnaire (78% response 

rate). In order to complete missing data, follow-up contacts were performed and the national 

directory of PCS was consulted (20). 
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2.2.4. Characteristics of patients’ area of residence 

Patients’ boroughs were classified by urbanisation level (predominantly urban, mid-urban, 

predominantly rural) based on Census 2011 data (21) and by deprivation level based on Census 

2001 data (European Deprivation Index) (22, 23). 

 

2.3. Statistical analysis 

The association between patients’ main diagnosis and the frequency and length of 

hospitalisations at the end-of-life was quantified through odds ratios (OR), and respective 95% 

confidence intervals (CI), using logistic regression. Adjusted OR (AOR) estimates were obtained 

from three models fitted by consecutively adding independent variables, namely patients’ age 

(continuous variable, Model 1), hospital health regional administration (Model 2) and 

urbanisation level of the patients’ area of residence (Model 3). To identify factors associated 

with the frequency and length of hospitalisations, the potential interaction of patients’ main 

diagnosis (COPD vs. lung cancer) with each independent variable was assessed by including an 

interaction term in the regression models, and OR estimates for COPD and for lung cancer were 

computed through the calculation of the linear combinations of estimators. 

All statistical analyses were performed using STATA, version 15.1 (STATA Corp LP, College 

Station, Texas, USA). Statistical significance was defined based on two-sided p-values <0.05. 

 

2.4. Ethics approval 

This study is based on anonymized secondary data; hence no ethical approval was obtained.  
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3. Results 

 

3.1. Characteristics of participants 

The main characteristics of COPD and lung cancer patients selected for the present study are 

presented in Table 1. Overall, 73.4% of COPD and matched lung cancer patients were males, and 

45.1% were older than 80 years of age. Compared with COPD patients, those with lung cancer 

had higher DDCI scores (≥5: 68.2% vs. 18.9%), were deceased more often in hospitals in Lisbon 

and the Tagus Valley region (38.4% vs. 29.4%), with a smaller dimension (45.1% vs. 26.8%) and 

with PCS (67.1% vs. 55.6%). A greater proportion of lung cancer patients lived in the least 

deprived (34.9% vs. 27.1%) and predominantly urban areas (72.1% vs. 63.1%). 

 

3.2. Association between patients’ main diagnosis and use of hospital care at the end-of-life 

Regarding the occurrence of more than one hospitalisation during the last month of life, a similar 

prevalence was observed among lung cancer and COPD patients (21.1% vs. 20.5%, respectively; 

AOR=1.05, 95% CI:0.92-1.20). However, lung cancer patients were more likely to have hospital 

stays longer than 14 days (40.0% vs. 36.1%), even after adjustment for age, hospital region and 

urbanisation level of the patients’ area of residence (AOR=1.12, 95% CI:1.00-1.25) (Table 2). 

 

3.3. Comparison of characteristics associated with hospital care use at the end-of-life among 

COPD and lung cancer patients 

Concerning the characteristics associated with having more than one hospitalisation during the 

end-of-life period, differences taking into account the patients’ main diagnosis were found, 

particularly regarding the availability of palliative care beds (p for interaction=0.034) and the 
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urbanisation of the area of residence (p for interaction=0.048). In fact, among COPD patients, 

those from regions with a higher number of palliative care beds (AOR=0.57, 95% CI:0.32-1.02) 

and from rural areas (AOR=0.72, 95% CI:0.55-0.94) were less likely to have more than one 

hospitalisation at the end-of-life, whereas no such differences were found among lung cancer 

patients (Table 3). 

Although no statistically significant differences according to the patients’ main diagnosis were 

observed (p for interaction>0.05), AOR indicated that COPD and lung cancer patients with higher 

DDCI scores, COPD patients deceased in hospitals from the North and Centre regions, and in 

hospitals with a larger dimension were also more likely to have more than one hospitalisation 

during the last month of life (Table 3). 

Considering the occurrence of hospital stays longer than 14 days, several differences were 

observed according to patients’ main diagnosis, namely regarding sex (p for interaction<0.001), 

hospital size (p for interaction=0.042) and urbanisation level of the patients’ area of residence 

(p for interaction=0.003). Among COPD patients, males (AOR=1.50, 95% CI:1.25-1.80) and 

decedents in hospitals with a larger dimension (AOR=1.82, 95% CI:1.41-2.35) were more likely 

to be hospitalised more than 14 days at the end-of-life, whereas this outcome was less frequent 

in dwellers from rural areas (AOR=0.67, 95% CI:0.54-0.83). Among lung cancer patients, male 

sex was negatively associated with longer hospitalisations (AOR=0.82, 95% CI:0.69-0.98) (Table 

3). 

For both disease groups, patients with higher DDCI scores were more likely to be hospitalised 

for more than 14 days during the end-of-life period, while the opposite association was observed 

among those deceased in hospitals from the Northern region; this outcome was also less 

frequent in COPD with older ages and those deceased in hospitals from Alentejo and Algarve, 

and more common in those deceased in hospitals with PCS (Table 3).  
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4. Discussion 

 

Lung cancer patients were more likely to be hospitalised for longer than 14 days during the last 

month of life when compared to those with COPD. Additionally, the characteristics associated 

with the frequency and length of hospitalisations differed according to the patients’ main 

diagnosis. These differences were particularly evident when examining the effect of sex, hospital 

size, the number of beds available in palliative care units and the urbanisation level of patients’ 

area of residence. 

 

4.1. Association between patients’ main diagnosis and hospital care use at the end-of-life 

Regarding the longer hospital stays observed among patients with lung cancer, our results were 

in line with those from previous studies (11, 12). Despite some similarities in the end-of-life 

symptom burden, these diseases have distinct illness trajectories (24), which can justify the 

distinct use of healthcare resources in that period. In fact, while cancer has a steady progression, 

and usually a clear and short terminal decline, COPD has a gradual decline, with episodes of 

acute exacerbations and, most of the times, with unexpected death. Additionally, the low 

coverage of community PCS in Portugal (25-27), and the possible lack of adequate social and 

family support to deal with the specific needs of end-stage cancer patients, may also contribute 

to increase the length of hospital stays. 

Previous studies have found differences in the number of hospital admissions among COPD and 

lung cancer patients; our distinct finding may be related to the fact that other studies evaluated 

a longer period before death (ranging from six to 12 months), whereas we focused on the last 

30 days of life (11-13). 
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4.2. Comparison of the characteristics associated with hospital care use at the end-of-life among 

COPD and lung cancer patients 

In the present study, among COPD patients, males were more likely to be hospitalised for more 

than 14 days, while the opposite was observed among subjects with lung cancer. These findings 

are partially supported by previous studies, though with heterogeneous results, showing that 

male COPD patients may have more severe disease (28) and are more likely to receive intensive 

procedures at the end-of-life (13) than female COPD patients. Regarding lung cancer patients, 

although the aggressiveness of terminal care tends to be higher among males (13, 29), a possible 

explanation for our contrasting finding may be the fact that, in our study, older lung cancer 

patients are over-represented due to matching with COPD patients. Therefore, we hypothesise 

that the effect of sex on terminal care may also be different according to age group. 

This work has found that the frequency and length of hospitalisations tended to be higher among 

deceased patients in larger hospitals and lower in dwellers from rural areas. Prior studies have 

shown that larger hospitals have higher utilisation rates (30), as well as greater aggressiveness 

of care (31). Additionally, the greater distance to hospitals in rural areas may also influence its 

use at the end-of-life, which may also be corroborated with the fact that, among the Portuguese 

population, hospital deaths are less frequent in these areas (32). Furthermore, in our study, 

these effects were particularly evident among COPD patients; therefore, we hypothesise that, 

in our country, the use of terminal care in this group may be more influenced by contextual 

factors, while among lung cancer patients, patterns of healthcare may be more consistent 

among hospitals and regions. 

Albeit DDCI scores were higher among patients with lung cancer than COPD, which is consistent 

with the different weights associated with these specific diagnose codes, this was the only factor 

positively associated with the frequency and length of hospitalisations at the end-of-life, 

similarly among both disease groups. In fact, prior studies have shown that individuals with 
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higher DDCI scores frequently present a greater use of hospital care, in patients with COPD (33) 

or cancer (29). 

 

4.3. Strengths and limitations 

This is a national representative study of deceased patients in a hospital setting with two 

common end-of-life diseases, which assessed a wide range of individual, hospital and regional 

characteristics. Additionally, we used different approaches for a better control of confounding 

(matching and adjustment), and we also evaluated the potential interaction of different types 

of characteristics with patients’ diagnosis in the association with frequency and length of 

hospital use. In particular, matching COPD and lung cancer patients is an important 

methodological strength of the present study, given that the age distributions of patients with 

these conditions are substantially different, with non-overlapping age distributions. 

One of the main limitations of the present study is that we only evaluated terminal healthcare 

among those who died in a public hospital; in fact, we may expect that the use of hospital care 

during the end-of-life period may differ according to the place of death. In addition, we cannot 

exclude the possibility of inaccurate coding, particularly regarding COPD diagnosis (17). 

Nevertheless, we do not expect that this significantly affects the quality of data retrieved from 

the HMD, since all the information registered is performed by physicians, with specific training 

for this task. 
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5. Conclusion 

 

This study shows that the use of terminal hospital care and its main associated characteristics 

differed among patients with COPD and lung cancer. In fact, lung cancer patients were 

particularly vulnerable to longer hospitalisations at the end-of-life, namely females, which is a 

relevant finding due to the expected increase in lung cancer mortality among women. In 

contrast, within COPD patients, males, decedents in a larger hospital and inhabitants of urban 

areas had a higher use of hospital terminal care, which may indicate a lower homogeneity in the 

terminal care provided to these patients. 

Thus, this work provides useful information to better allocate resources, as well as benchmark 

data to plan and monitor specific interventions aiming to improve terminal care taking into 

account the distinct characteristics of lung cancer and COPD patients. In this context, clinicians 

should consider more carefully the different trajectories, prognostic and idiosyncratic 

characteristics of the two diseases, as well as patients’ preferences and expectations, in order 

to adequately and timely prepare a more coordinated terminal care. At a national level, efforts 

should be made in order to promote the widespread and complete integration of PCS in all 

health administration regions, including home-based support teams, targeting both malignant 

and non-malignant diseases. 

In conclusion, with the identification of vulnerable groups for higher use of hospital care at the 

end-of-life stage, the results of this study may contribute to further decrease the intensity of 

terminal care, by preventing hospitalisations and reducing the length of hospital stays, leading 

to important improvements in the quality of life of patients with COPD and lung cancer.  
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Figure 1. Flowchart of sample definition. 

 

 

COPD: chronic obstructive pulmonary disease. 
a ICD-9-CM codes for COPD definition: 490-492, 496 (17). 
b ICD-9-CM codes for lung cancer definition: 162. 
c Matched 1:1 by sex and five-year age group (15-19 to 80-84, and ≥85 years). 
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Table 1. Characteristics of deceased patients in a public hospital, in mainland Portugal, between 

2010-2015, with a main diagnosis of chronic obstructive pulmonary disease or lung cancer. 

 Matched samplea  
 
 

p-value 

COPD 
(n=2,942) 

Lung cancer 
(n=2,942) 

n (%) n (%) 

Year of death    
2010-2012 1,514 (51.5) 1,492 (50.7)  
2013-2015 1,428 (48.5) 1,450 (49.3) 0.566 

Sex    
Female 781 (26.6) 781 (26.6)  
Male 2,161 (73.4) 2,161 (73.4) -----a 

Age (years)    
<70 487 (16.6) 487 (16.6)  
70-79 1,128 (38.3) 1,128 (38.3)  
≥80 1,327 (45.1) 1,327 (45.1) ----- a 

Deyo-Charlson Comorbidity Indexb    
≤2 1,433 (48.7) 483 (16.4)  
3-4 954 (32.4) 454 (15.4)  
≥5 555 (18.9) 2,005 (68.2) <0.001 

Hospital (region)c,d    
Lisbon and the Tagus Valley 865 (29.4) 1,131 (38.4)  
North 1,277 (43.4) 1,019 (34.6)  
Centre 519 (17.6) 534 (18.2)  
Alentejo and Algarve 281 (9.6) 258 (8.8) <0.001 

Hospital sizec,e    
16 to 373 beds 499 (26.8) 812 (45.1)  
374 to 542 beds 683 (36.7) 439 (24.4)  
543 to 1299 beds 677 (36.4) 548 (30.5) <0.001 

Availability of hospital palliative care servicesc    
No 957 (44.4) 695 (32.9)  
Yes 1,201 (55.6) 1,417 (67.1) <0.001 

Palliative care unit beds (beds per 100 inpatient 
deaths-year by hospital region)f 

  
 

0.00 to 0.37 beds 1,326 (45.1) 1,131 (38.4)  
0.31 to 0.37 beds 863 (29.3) 953 (32.4)  
0.37 to 5.41 beds 753 (25.6) 858 (29.2) <0.001 

Availability of a home palliative care team in the 
patients’ area of residence 

  
 

No 2,692 (91.6) 2,550 (86.7)  
Yes 248 (8.4) 391 (13.3) <0.001 

Deprivation index of the patients’ area of residencee,g    
-7.31 to -1.88 (least deprived) 779 (27.1) 962 (34.9)  
-1.88 to -0.51  911 (31.7) 881 (31.9)  
-0.51 to 13.17 (most deprived) 1,185 (41.2) 917 (33.2) <0.001 

Urbanisation level of the patients’ area of residenceh    
Predominantly urban 1,816 (63.1) 1,990 (72.1)  
Mid-urban 540 (18.8) 364 (13.2)  
Predominantly rural 521 (18.1) 406 (14.7) <0.001 

COPD: chronic obstructive pulmonary disease. 
a COPD and lung cancer patients were matched 1:1 by sex and five-year age group (from 15-19 to 80-84, ≥85 years). 
b Calculated taking into account patients’ main and secondary diagnoses, based on the modified version of the Deyo-Charlson Comorbidity 
Index proposed by Quan et al. (18, 19). 
c Characteristic of the hospital where the patient died. 
d Regional Health Administration. 
e This variable was categorized by tertiles taking into account the distribution of the whole sample of deceased adult patients in a public 
hospital during a hospitalisation, in mainland Portugal, between 2010-2015 (n=284,589). 
f This variable was categorized by tertiles taking into account the number of inpatient palliative care unit beds from the National Network 
of Integrated Continuing Care, per 100 inpatient deaths-year (2010-2015; n=284,589), by regional health administration of the hospital 
where the patient died. 
g Classification defined according to the European Deprivation Index - a standardized measure of socioeconomic level assigned to each 
patient based on their borough of residence (22, 23). 
h Classification established by Statistics Portugal and assigned to each patient based on their borough of residence (21). 
Note: The total may not add to the number of patients in each group due to missing data. 
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Table 2. Association between patients’ main diagnosis in the hospitalisation in which death occurred 

and having more than one hospital admission or hospital stays for more than 14 days during the last 

month of life. 

 
>1 hospitalisation 

during the last month of lifea 

 n (%) Crude OR 
Adjusted OR 

Model 1b 

Adjusted OR 
Model 2c 

Adjusted OR 
Model 3d 

COPD 604 (20.5) 1 [reference] 1 [reference] 1 [reference] 1 [reference] 
Lung cancer 621 (21.1) 1.04 (0.91-1.17) 1.03 (0.91-1.17) 1.05 (0.92-1.19) 1.05 (0.92-1.20) 

 
Hospital stays for >14 days 

during the last month of lifea 

 n (%) Crude OR 
Adjusted OR 

Model 1b 
Adjusted OR 

Model 2c 
Adjusted OR 

Model 3d 

COPD 1,062 (36.1) 1 [reference] 1 [reference] 1 [reference] 1 [reference] 
Lung cancer 1,177 (40.0) 1.18 (1.06-1.31) 1.18 (1.06-1.31) 1.14 (1.03-1.27) 1.12 (1.00-1.25) 

CI: confidence interval; COPD: chronic obstructive pulmonary disease; OR: odds ratio. 
a COPD and lung cancer patients were matched 1:1 by sex and five-year age group (from 15-19 to 80-84, ≥85 years). 
b Model 1: adjusted for age (continuous variable). 
c Model 2: adjusted for age (continuous variable) and hospital regional health administration. 
d Model 3: adjusted for age (continuous variable), hospital regional health administration and urbanisation level of patients’ area of residence. 
Note: Bold values represent statistically significant differences (P<0.05). 
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Table 3. Association between patients’ sociodemographic and clinical characteristics, hospital and area of residence 

indicators, and the occurrence of more than one hospitalisation or hospital stays for more than 14 days during the last 

month of life, among patients with chronic obstructive pulmonary disease and lung cancer. 

 

>1 hospitalisation 
during the last month of lifea 

 Hospital stays for >14 days 
during the last month of lifea 

COPD Lung cancer 

P for 
interactionc 

COPD Lung cancer 

P for 
interactionc 

Adjusted OR 
(95% CI)b 

Adjusted OR 
(95% CI)b 

Adjusted OR 
(95% CI)b 

Adjusted OR 
(95% CI)b 

Year of death        
2010-2012 1 [reference] 1 [reference]   1 [reference] 1 [reference]  
2013-2015 0.94 (0.78-1.12) 0.95 (0.79-1.15) 0.898  1.04 (0.90-1.22) 0.97 (0.83-1.13) 0.515 

Sex        
Female 1 [reference] 1 [reference]   1 [reference] 1 [reference]  
Male 1.12 (0.91-1.38) 0.93 (0.76-1.15) 0.225  1.50 (1.25-1.80) 0.82 (0.69-0.98) <0.001 

Age (years)        
<70 1 [reference] 1 [reference]   1 [reference] 1 [reference]  
70-79 1.00 (0.77-1.31) 0.96 (0.74-1.25)   0.93 (0.75-1.16) 0.92 (0.73-1.15)  
≥80 1.00 (0.77-1.30) 0.80 (0.61-1.04) 0.327  0.73 (0.58-0.90) 0.84 (0.67-1.05) 0.361 

Deyo-Charlson Comorbidity Indexd        
≤2 1 [reference] 1 [reference]   1 [reference] 1 [reference]  
3-4 1.68 (1.36-2.08) 1.06 (0.73-1.54)   1.25 (1.05-1.49) 1.41 (1.07-1.88)  
≥5 2.19 (1.73-2.78) 1.91 (1.44-2.54) 0.090  1.60 (1.31-1.97) 1.74 (1.40-2.18) 0.752 

Hospital (region)e,f        
Lisbon and the Tagus Valley 1 [reference] 1 [reference]   1 [reference] 1 [reference]  
North 1.51 (1.21-1.90) 1.08 (0.87-1.34)   0.76 (0.63-0.91) 0.72 (0.60-0.86)  
Centre 1.44 (1.08-1.92) 1.24 (0.95-1.62)   0.86 (0.68-1.09) 0.98 (0.79-1.23)  
Alentejo and Algarve 0.81 (0.55-1.20) 0.95 (0.66-1.36) 0.088  0.69 (0.51-0.92) 0.82 (0.61-1.09) 0.541 

Hospital sizee,g        
16 to 373 beds 1 [reference] 1 [reference]   1 [reference] 1 [reference]  
374 to 542 beds 1.34 (0.99-1.81) 1.12 (0.83-1.50)   1.15 (0.89-1.48) 1.05 (0.81-1.36)  
543 to 1299 beds 1.38 (1.02-1.87) 0.85 (0.63-1.13) 0.055  1.82 (1.41-2.35) 1.20 (0.94-1.53) 0.042 

Availability of hospital palliative care servicese        
No 1 [reference] 1 [reference]   1 [reference] 1 [reference]  
Yes 0.89 (0.71-1.10) 0.97 (0.77-1.23) 0.561  1.27 (1.05-1.54) 1.01 (0.83-1.24) 0.096 

Palliative care unit beds (beds per 100 inpatient 
deaths-year by hospital region)h 

  
     

0.00 to 0.37 beds 1 [reference] 1 [reference]   1 [reference] 1 [reference]  
0.31 to 0.37 beds 0.71 (0.41-1.24) 0.89 (0.51-1.54)   0.68 (0.42-1.10) 0.80 (0.50-1.27)  
0.37 to 5.41 beds 0.57 (0.32-1.02) 0.88 (0.50-1.55) 0.034  0.72 (0.44-1.18) 0.73 (0.45-1.19) 0.440 

Availability of a home palliative care team in 
the patients’ area of residence 

  
     

No 1 [reference] 1 [reference]   1 [reference] 1 [reference]  
Yes 1.11 (0.80-1.55) 0.92 (0.70-1.22) 0.386  1.18 (0.89-1.55) 0.82 (0.66-1.04) 0.054 

Deprivation index of the patients’ area of 
residenceg,i 

  
     

-7.31 to -1.88 (least deprived) 1 [reference] 1 [reference]   1 [reference] 1 [reference]  
-1.88 to -0.51  0.99 (0.77-1.26) 1.08 (0.86-1.36)   0.94 (0.76-1.15) 0.94 (0.78-1.14)  
-0.51 to 13.17 (most deprived) 1.02 (0.81-1.30) 1.04 (0.82-1.31) 0.846  1.09 (0.89-1.33) 1.11 (0.91-1.35) 0.991 

Urbanisation level of the patients’ area of 
residencej   

     

Predominantly urban 1 [reference] 1 [reference]   1 [reference] 1 [reference]  
Mid-urban 1.10 (0.87-1.40) 0.77 (0.58-1.03)   0.95 (0.77-1.16) 0.78 (0.61-0.99)  
Predominantly rural 0.72 (0.55-0.94) 0.90 (0.69-1.19) 0.048  0.67 (0.54-0.83) 1.04 (0.83-1.31) 0.003 

CI: confidence interval; COPD: chronic obstructive pulmonary disease; OR: odds ratio. 
a COPD and lung cancer patients were matched 1:1 by sex and five-year age group (from 15-19 to 80-84, ≥85 years). 
b Adjusted for age (continuous variable), hospital regional health administration and urbanisation level of patients’ area of residence. 
c Reflects the differences in the effects of individual, hospital and area of residence characteristics and the frequency and length of hospitalisations, according to the patients’ main diagnosis. 
d Calculated taking into account patients’ main and secondary diagnoses, based on the modified version of the Deyo-Charlson Comorbidity Index proposed by Quan et al. (18, 19). 
e Characteristic of the hospital where the patient died. 
f Regional Health Administration. 
g This variable was categorized by tertiles taking into account the distribution of the whole sample of deceased adult patients in a public hospital during a hospitalisation, in mainland Portugal, between 2010-2015 
(n=284,589). 
h This variable was categorized by tertiles taking into account the number of inpatient palliative care unit beds from the National Network of Integrated Continuing Care, per 100 inpatient deaths-year (2010-2015; 
n=284,589), by regional health administration of the hospital where the patient died. 
i Classification defined according to the European Deprivation Index - a standardized measure of socioeconomic level assigned to each patient based on their borough of residence (22, 23). 
j Classification established by Statistics Portugal and assigned to each patient based on their borough of residence (21). 
Note: Bold values represent statistically significant differences (P<0.05). 
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Abstract 

 

Purpose: To quantify the effect of a cancer death on healthcare and medication use among 

European widowed individuals (Widowed-Cancer), by comparing this population with partnered 

individuals and with widowed individuals whose partners were deceased due to cardiovascular 

diseases (Widowed-CVD). 

Methods: Data was retrieved from the Sixth Wave of the Survey of Health, Ageing and 

Retirement in Europe – SHARE, conducted in 2015, in 18 countries. Widowed-Cancer individuals 

were matched by country, sex, age and educational level with currently partnered individuals 

(1:2; n=901 and n=1,802, respectively) and with Widowed-CVD individuals (1:1; n=606 and 

n=606, respectively). Adjusted odds ratios (OR) and 95% confidence intervals (95%CI) were 

computed using logistic regression. 

Results: A current use of drugs for sleep problems (OR=1.42, 95%CI:1.12-1.80) and anxiety or 

depression (OR=1.56, 95%CI:1.20-2.03) was more common among Widowed-Cancer than in 

participants living with a partner; a tendency towards a higher odds of being hospitalised during 

the previous 12 months was also observed in Widowed-Cancer (OR=1.20, 95%CI:0.98-1.47). 

Among participants whose partners were deceased in 2015, Widowed-Cancer individuals were 

more likely than Widowed-CVD to report ≥10 contacts with nurses or medical doctors during the 

previous 12 months (OR=3.32, 95%CI:1.20-9.24; p for interaction=0.042) and a current use of 

drugs for sleep problems (OR=14.43, 95%CI:1.74-119.84; p for interaction=0.027). 

Conclusion: Widowed individuals whose partners were deceased due to cancer had an increased 

use of healthcare, which highlights the importance of improving the quality of end-of-life care, 

even following widowhood. 

Keywords: Neoplasms, Widowhood, Family, Healthcare Surveys  



 118 

Introduction 

 

The death of a spouse is commonly considered one of the most stressful life events,1 

having a negative impact on the widowed partner´s levels of psychosocial stress, depression and 

anxiety,2,3 along with poor physical health4 and an increased risk of mortality.5 Regarding the 

association between widowhood and healthcare use, heterogeneous findings have been 

described. After the loss of a spouse, an increased number of hospitalisations,6 use of 

psychotropic medication and psychiatric visits,7 and healthcare expenditures8 has been 

observed. However, individuals with a prolonged grief disorder, which is globally characterized 

by high levels of distress, functional limitations, yearning for the deceased and difficulty in 

accepting the loss, had a lower use of mental health services.9 

Previous investigations have also shown that several factors may distinctively influence 

adjustment to widowhood, including intra- or inter-personal factors, as well as the 

circumstances of death.4 For instance, some studies have concluded that the intensity of grief is 

more severe if death occurred suddenly,10,11 and a perception of death as more violent was also 

associated with major depressive disorder.11 Regarding the specific cause of death, the loss of a 

close relative due to cancer was identified as a risk factor for developing a complicated grief,12 

as well as for depression and loneliness, regardless if the cancer death was expected or not.13 

Furthermore, compared to married individuals from the general population, spouses of patients 

who were deceased due to cancer had a greater use of medication and other healthcare 

services,14,15 including an increased likelihood of receiving a new prescription for 

antidepressants or hypnotics and of having a greater number of contacts with general 

practitioners. 

Since a worldwide increment of almost 70% in the number of deaths attributable to 

cancer is expected until 204016 and cancer is surpassing cardiovascular diseases (CVD) as the 

leading cause of death in high-income countries,17 studying the impact of widowhood due to 
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this specific disease assumes particular relevance. Therefore, this study aims to estimate the 

effect of a cancer death on healthcare and medication use among European widowed individuals 

(Widowed-Cancer), by comparing this population with currently partnered individuals and with 

widowed individuals whose partners were deceased due to CVD (Widowed-CVD).  
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Methods 

 

Study setting 

The present study is based on data from the Survey of Health, Ageing and Retirement in 

Europe (SHARE). SHARE is a multidisciplinary and cross-national panel survey of European 

community-dwelling citizens, which collects information regarding health, social networks and 

economic conditions, and has been previously described in detail elsewhere.18 In brief, 

individuals aged ≥50 years living in European countries and Israel were eligible, and their 

partners were also invited to participate, regardless of their age. Albeit some differences 

between countries, all samples were drawn upon probability-based selection frameworks (i.e., 

known selection probabilities for each individual).19 

The countries involved may have participated in a different number of surveys 

conducted as part of SHARE, from a total of six waves of evaluation. In each country, after 

enrolment in SHARE for the first time, participants could be invited for subsequent waves, 

constituting a longitudinal sample. When countries participate in more than one wave, 

refreshment samples could be drawn to maintain representation of the younger age-cohorts 

and to compensate for the effects of attrition in the longitudinal samples. Furthermore, if a 

participant was deceased between waves, and whenever possible, an end-of-life interview with 

a proxy respondent was conducted.19 

 

Study design 

Figure 1 depicts the selection of participants for the present analysis. For the purposes 

of this study, all participants in the Sixth Wave of SHARE were selected; this evaluation was 

conducted in 2015 and included 68,188 individuals from 18 countries.19,20 

Participants from the Sixth Wave with registered information regarding their partner’s 

death, in any of the previous or current waves, were defined as “Widowed”; participants who 
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did not live with a partner and did not have an end-of-life questionnaire about a deceased 

partner in any of the SHARE waves, as well as “widowed” participants that currently live with a 

new partner were excluded. Individuals with missing information on age and educational level, 

as well as those from Croatia (a country which integrated SHARE for the first time in the Sixth 

Wave) were also excluded. 

Afterwards, widowed individuals whose partners were deceased due to cancer 

(Widowed-Cancer) were matched 1:2 with currently partnered individuals, by country, sex, age 

and educational level (901 Widowed-Cancer and 1,802 Partnered individuals). Additionally, 

Widowed-Cancer individuals were matched 1:1 with widowed individuals whose partners 

deceased due to CVD, such as heart attack, stroke or other cardiovascular related illness, 

including heart failure or arrhythmia (606 Widowed-Cancer and 606 Widowed-CVD). 

 

Data collection 

All participants were evaluated through computer-assisted face-to-face interviews, 

using a structured and ex-ante harmonized questionnaire. It covered sociodemographic 

characteristics including sex, age and educational level, which was defined according to the 

International Standard Classification of Education 1997 (ISCED-97),21 and use of healthcare 

services during the previous 12 months. The latter included the number of times that 

participants had seen or talked to a medical doctor or qualified/registered nurse about their 

health (excluding dentist visits and hospital stays, but including emergency room or outpatient 

clinic visits) and hospital stays (including medical, surgical, psychiatric or any other specialized 

wards). Participants were also asked if they paid any out-of-pocket expenses for ambulatory 

therapies during the last year, including physiotherapy, counselling psychology, among others. 

The current consumption of drugs for specific health problems (at least once per week) was also 

ascertained, including medication for pain (e.g., joint pain or joint inflammation, headache, back 
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pain), sleep problems and anxiety or depression, as well as polypharmacy, which was defined as 

the use of at least five different medicines in a typical day. 

Data regarding the duration of terminal illness and the circumstances of death, including 

year, cause and place of death, were retrieved from end-of-life questionnaires. 

 

Statistical analysis 

For the purposes of this study, the number of contacts with medical doctors or nurses 

was dichotomized in ≥10 vs. <10 contacts, using the percentile 75 of the distribution in partnered 

individuals and Widowed-CVD, which was the same in both cases. 

The effect of a partner’s death due to cancer on the use of healthcare services and 

medication, by comparison with partnered individuals and those whose partners died due to 

CVD, were quantified through adjusted odds ratio (OR), and respective 95% confidence intervals 

(CI), using logistic regression. All models were adjusted for age (continuous variable) and 

educational level (seven categories using the ISCED-9721 levels 0 to 6 and “Other”). Additional 

stratified analyses were conducted by including interaction terms in the regression models and 

coefficients were combined to obtain strata-specific OR estimates. 

All analyses were performed using STATA® version 15.1 (College Station, TX: StataCorp 

LLC, 2017).  
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Results 

 

Comparison between Widowed-Cancer and Partnered individuals 

The sociodemographic characteristics of partnered and Widowed-Cancer individuals are 

shown in Table 1. A higher proportion of Widowed-Cancer individuals were female (71.1% vs. 

50.4%; p<0.001), older (70-79 years: 42.4% vs. 24.4%, ≥80 years: 25.4% vs. 8.8%; p<0.001), less 

educated (Low: 52.7% vs. 37.6%; p<0.001) and dwellers in Northern or Eastern Europe/Israel 

(25.8% vs. 19.8%, 17.4% vs. 12.5%, respectively; p<0.001), when compared to partnered 

individuals. 

The use of healthcare services in the previous 12 months and current medication are 

presented in Table 2. Widowed-Cancer individuals tended to have hospital stays more frequently 

than those with a partner (OR=1.20, 95%CI:0.98-1.47) and were also more likely to use drugs for 

sleep problems (OR=1.42, 95%CI:1.12-1.80) and anxiety or depression (OR=1.56, 95%CI:1.20-

2.03). 

Although no statistically significant differences were found according to 

sociodemographic or the decedents’ circumstances of death (p for interaction>0.05), the 

adjusted OR indicated that among females, participants with younger ages, with lower 

educational levels and who lived in Southern Europe, Widowed-Cancer individuals had an overall 

increased use of healthcare, particularly medication for sleep problems and for anxiety or 

depression, compared to partnered individuals. A tendency towards a higher use of healthcare 

among Widowed-Cancer individuals was also observed among those whose partners deceased 

before 2014, died in the hospital and were ill for more than 12 months (Table 1S). 

 

Comparison between Widowed-Cancer and Widowed-CVD 

As presented in Table 1, a greater proportion of Widowed-Cancer individuals were male 

(28.9% vs. 20.9%, p<0.001), younger (<70 years: 32.2% vs. 23.1%, p<0.001), had a higher 
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educational level (14.4% vs. 11.6%, p=0.007) and lived in Western Europe (29.4% vs. 20.1%, 

p<0.001), when compared with Widowed-CVD individuals. 

Regarding the decedent’s circumstances of death, those who died due to cancer 

deceased more frequently in a hospital (57.1% vs. 49.0%, p=0.002) and had a longer duration of 

terminal illness (≥12 months: 54.4% vs. 41.2%, p=0.001) compared to decedents with CVD; no 

statistically significant difference was observed regarding the year of death (Fig. 2). 

Although Widowed-Cancer individuals tended to have a higher odds of out-of-pocket 

expenses with ambulatory therapies when compared with Widowed-CVD (OR=1.46, 95%CI:0.94-

2.26), overall, a similar use of healthcare services and medication was reported by both groups 

(Table 3). However, among participants whose partners deceased in 2015, Widowed-Cancer 

were more likely to refer ≥10 contacts with nurses or medical doctors during the last 12 months 

(OR=3.32, 95%CI:1.20-9.24; p for interaction=0.042) and a current use of drugs for sleep 

problems (OR=14.43, 95%CI:1.74-119.84; p for interaction=0.027) (Table 2S).  
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Discussion 

 

The present study has shown an increased use of drugs for sleep problems and anxiety 

or depression among Widowed-Cancer when compared with partnered individuals. Albeit no 

overall differences in healthcare use were found between Widowed-Cancer and Widowed-CVD, 

the former were more likely to report a more frequent contact with nurses or medical doctors 

and a higher use of medication for sleep problems, when considering individuals whose partners 

were deceased more recently. 

 

Comparison between Widowed-Cancer and Partnered individuals 

Widowhood is a moment of emotional challenges and grief-related symptoms are often 

associated with higher levels of depression, anxiety, distress, social dysfunction and sleep 

disturbances.2,3,22 These facts contribute to explain the higher use of medication for sleep 

problems and anxiety or depression observed among Widowed-Cancer individuals, in our study 

and in previous reports.14,15 

Inconsistent results have been observed regarding the impact of sex on different 

bereavement outcomes. Female sex has been associated with complicated grief in caregivers of 

terminal cancer patients,23 while widowers had a higher risk of mortality than widows.15 Another 

report did not find sex-specific patterns in trajectories of medication use and number of general 

practitioner visits following spousal loss.24 In our study, no statistically significant sex differences 

were observed in the association between a cancer partner’s death and healthcare use. 

Similar to our results, a systematic review regarding health outcomes after widowhood 

also showed a negative impact among younger widowed individuals.4 In this review, no 

consistent results taking into account socioeconomic status were found, while we observed a 

tendency towards a higher use of medication for sleep problems and anxiety or depression. We 
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may hypothesise that a lack of social support may contribute to this increased consumption of 

medication among these individuals. 

In our study, a tendency towards a higher consumption of medicines for sleep problems 

and anxiety or depression was found among those whose partners were deceased in the 

previous months, as well as among those whose partners died at least more than two years 

before. Following the loss of a spouse, the widowed individual goes through a variety of 

adjustment phases, which can take months or even years and may vary between individuals and 

across cultures.4 In a previous study, prescribed psychotropic medication was more common 

among newly widowed individuals,7 and another concluded that the consumption of sedatives 

and anxiolytics among widowed partners of cancer patients seems to be particularly higher at 

the time of a spouse’s death, whereas the use of antidepressants had a steady increase over a 

period of two years post loss.14 

Dying at home25 or in hospices23,26 has been previously linked with a more beneficial 

impact in patients and their spouses. In fact, a relative’s awareness of cancer incurability, 

discussion regarding the patient’s preference for place of death with family and a relative’s work 

arrangements before the patient´s death have been pointed out as some factors that contribute 

for cancer patients dying at home.25 Therefore, dying at a hospital may be associated with a 

more negative context surrounding death, which may partially justify our findings showing that 

Widowed-Cancer individuals whose partners were deceased in this setting had a higher 

consumption of drugs for sleep problems and anxiety or depression, when compared with their 

matched partnered individuals. 

Finally, although a prior study found that a longer duration of caring was associated with 

lower levels of complicated grief,23 we observed a higher odds for psychotropic medication 

among Widowed-Cancer individuals whose partners had suffered from terminal illness for more 

than one year. This may reflect the cumulative burden of being a caregiver over time and also 
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with a more frequent contact with healthcare systems, increasing opportunities for medication 

prescription. 

 

Comparison between Widowed-Cancer and Widowed-CVD 

In the present study, significant differences between Widowed-Cancer and Widowed-

CVD in the use of healthcare were only observed among those whose partners were deceased 

more recently. Distinct illness trajectories have been classically described for cancer and CVD 

diseases, particularly heart failure:27 while cancer has a steady progression, and usually a clear 

and short terminal decline, heart failure has a gradual decline, with episodes of acute 

exacerbations and, most of the time, with an unexpected death. Besides the longer illness 

duration, death is also a more expected outcome after a cancer diagnosis and the use of 

palliative care services is still more common among patients with malignant diseases.28 In this 

context, families may have more time to prepare for a patient’s death and, therefore, partners 

may have longer and more frequent contact with healthcare systems, and may have easier 

access to medical doctors and medication, particularly around the time of a partner’s death. This 

fact may also be corroborated by our results showing that patients with cancer died more 

frequently in hospitals than at home compared to those who were deceased due to CVD. 

 

Strengths and limitations 

The present study is based on a large sample of European community-dwellers and 

provided a detailed assessment of circumstances of death among deceased participants. 

Additionally, to the best of our knowledge, this is the first study simultaneously comparing 

widowed spouses of cancer patients with currently partnered individuals, as well as with 

widowed individuals whose partners were deceased due to CVD. Furthermore, a matching 

approach was used, which contributes to improve validity, and all models were additionally 

adjusted for age and educational level in order to reduce residual confounding. This study also 
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analysed the potential interaction of different variables with having a partner’s death due to 

cancer in the association with healthcare and medication use. 

However, some limitations should be highlighted. There may have been an 

underrepresentation of widowed participants, particularly of those whose partners deceased 

more recently, since they may be less willing to participate in research projects.29 Likewise, 

despite the SHARE efforts to retrieve data regarding all deceased participants, they did not have 

access to mortality databases to verify the vital status of those lost to follow-up and, even among 

those whose death is known, end-of-life interviews were only carried out for about three out of 

four deceased participants.30 Since participants lost to follow-up and non-respondents are 

frequently from the most vulnerable groups,31 we may assume a potential underestimation of 

the effect of a partner’s death due to cancer on healthcare use. Also, we did not have 

information regarding medical doctors’ specialities, and ambulatory therapies were evaluated 

taking out-of-pocket expenses into account, which do not reflect the real use of this type of 

healthcare. Since end-of-life data was collected through proxies and, in some cases, years after 

death, we also cannot exclude potential recall bias regarding circumstances of death, in 

particular the duration of terminal illness.  
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Conclusion 

 

A higher use of healthcare was observed among individuals losing a partner to cancer, 

namely a greater consumption of medication for sleep and anxiety or depression, in relation to 

those who were currently partnered. Among individuals whose partners were deceased more 

recently, when cancer was the partner’s cause of death they reported a more frequent contact 

with nurses or medical doctors and a higher use of medication for sleep problems than those 

who lost their partners to CVD. 

Thus, this study provides useful data in order to improve the quality of end-of-life care, 

focusing on the needs of cancer patients’ partners, even after widowhood, with consequent 

gains for their health and well-being.  
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Figure 1. Flowchart of samples definition. 

 

CVD, Cardiovascular diseases. 

a Sample A – Widowed individuals whose partners were deceased due to cancer matched 1:2 with partnered 

individuals, by country, sex, five-year age group (<50, 50-54 to 80-84, and ≥85 years) and educational level [groups 

were defined according to the International Standard Classification of Education (ISCED-97),21 and further categorized 

as: “Low” (levels 0, 1 and 2); “Middle” (levels 3 and 4); “High” (levels 5 and 6); “Other” (e.g., no degree yet/still in 

school)]. 

b Sample B – Widowed individuals whose partners were deceased due to cancer matched 1:1 with widowed 

individuals whose partners were deceased due to cardiovascular diseases (e.g., heart attack, stroke, heart failure, 

arrhythmia), by country, sex, ten-year age group (<50, 50-69, 70-79 and ≥80 years) and educational level [groups were 

defined according to the International Standard Classification of Education (ISCED-97),21 and further categorized as: 

“Low” (levels 0, 1 and 2); “Middle” (levels 3 and 4); “High” (levels 5 and 6); “Other” (e.g., no degree yet/still in school)].  
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Table 1. Sociodemographic characteristics of partnered individuals and widowed individuals 

whose partners were deceased due to cancer or cardiovascular diseases. 

 Partnered Widowed individuals 

Widowed

-Cancer 

vs. 

Partnered 

Widowed

-Cancer 

vs. 

Widowed

-CVD 

individuals Partner’s Cause of Death 

(n=46,576) 

Cancer CVD 

(n=913) (n=997) 

N (%) N (%) N (%) P-value P-value 

Sex 
Female 23,466 (50.4) 649 (71.1) 789 (79.1)   

Male 23,110 (49.6) 264 (28.9) 208 (20.9) <0.001 <0.001 

Age (years) 

<70 31,109 (66.8) 294 (32.2) 230 (23.1)   

70-79 11,385 (24.4) 387 (42.4) 353 (35.4)   

≥80 4,082 (8.8) 232 (25.4) 414 (41.5) <0.001 <0.001 

Educationa 

Low 17,502 (37.6) 481 (52.7) 594 (59.6)   

Middle 18,088 (38.9) 291 (31.9) 284 (28.5)   

High 10,826 (23.3) 131 (14.4) 116 (11.6)   

Other 133 (0.3) 9 (1.0) 3 (0.3) <0.001 0.007 

Regionb 

Northern Europe 9,327 (19.8) 236 (25.8) 258 (25.9)   

Southern Europe 16,230 (34.8) 250 (27.4) 339 (34.0)   

Western Europe 15,293 (32.8) 268 (29.4) 200 (20.1)   

Eastern Europe/Israel 5,816 (12.5) 159 (17.4) 200 (20.1) <0.001 <0.001 
CVD, Cardiovascular diseases; Widowed-Cancer, Widowed individuals whose partners were deceased due to cancer; Widowed-CVD, Widowed 

individuals whose partners were deceased due to cardiovascular diseases. 
a Groups were defined according to the ISCED-97, and further categorized as: “Low” (levels 0, 1 and 2); “Middle” (levels 3 and 4); “High” (levels 

5 and 6); “Other” (e.g., no degree yet/still in school) 
b “Northern Europe” includes: Denmark, Estonia, Sweden; “Southern Europe” includes: Greece, Italy, Portugal, Slovenia, Spain; “Western 

Europe” includes: Austria, Belgium, France, Germany, Switzerland, Luxembourg; “Eastern Europe/Israel” includes: Czech Republic, Poland and 

Israel. 
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Table 2. Healthcare services and medication use among widowed individuals whose partners were 

deceased due to cancer and matched partnered individuals. 

 Matched samplea Widowed- 

Cancer 

vs. 

Partnered 

Partnered 

individuals 

(n=1,802) 

Widowed-

Cancer 

(n=901) 

 N (%) N (%) OR (95% CI)b 

Healthcare services (during the last 12 months)    

Contacts with nurses or medical doctors (≥10)c 486 (27.4) 255 (28.8) 1.07 (0.89-1.28) 

Out-of-pocket expenses for ambulatory therapies [e.g., 

physiotherapy, counselling psychology (yes)] 
163 (9.1) 93 (10.4) 1.16 (0.88-1.51) 

Hospital stays (yes)d 314 (17.5) 182 (20.3) 1.20 (0.98-1.47) 

Medication    

Drugs for specific health problems (at least once a week)    

Pain (e.g., joint pain or joint inflammation, headache, back pain) 545 (30.3) 286 (32.0) 1.08 (0.91-1.29) 

Sleep problems 198 (11.0) 134 (15.0) 1.42 (1.12-1.80) 

Anxiety or depression 147 (8.2) 109 (12.2) 1.56 (1.20-2.04) 

Polypharmacy (≥5 different medicines in a typical day) 548 (30.5) 286 (31.9) 1.06 (0.89-1.27) 
Widowed-Cancer, Widowed individuals whose partners were deceased due to cancer. 
a Widowed individuals whose partners were deceased due to cancer and partnered individuals were matched 1:2 by country, sex, five-year age group 

(<50, 50-54 to 80-84, and ≥85 years) and educational level [“Low”: ISCED-97 levels 0, 1 and 2; “Middle”: levels 3 and 4; “High”: levels 5 and 6; and 

“Other” (e.g., no degree yet/still in school)]. 
b Adjusted for age (continuous variable) and educational level (seven categories using the ISCED-97 levels 0 to 6 and “Other”). 
c The number of times that participants had seen or talked to a medical doctor or qualified/registered nurse about their health during the last 12 

months (excluding dentist visits and hospital stays, but including emergency room or outpatient clinic visits) was dichotomized taking into account the 

percentile 75 of the sample of partnered individuals. 
d Overnight stays in hospitals including medical, surgical, psychiatric or any other specialized wards. 

Notes: The total may not add to the sample size of each group due to missing values. Bold values represent statistically significant differences between 

partnered individuals and Widowed-Cancer (p<0.05). 
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Figure 2. Year and place of death, and duration of illness among deceased participants due to cancer 

(n=913) and those due to cardiovascular diseases (n=997). 
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Table 3. Healthcare services and medication use among widowed individuals whose partners were 

deceased due to cancer and matched widowed individuals whose partners were deceased due to 

cardiovascular diseases. 

 Matched samplea 

Widowed-Cancer 

vs. 

Widowed-CVD 

Widowed-

CVD 

(n=606) 

Widowed-

Cancer 

(n=606) 

 N (%) N (%) OR (95% CI)b 

Healthcare services (during the last 12 months)    

Contacts with nurses or medical doctors (≥10)c 169 (28.6) 180 (30.2) 1.09 (0.84-1.40) 

Out-of-pocket expenses for ambulatory therapies [ e.g., 

physiotherapy, counselling psychology (yes)] 
37 (6.1) 53 (8.8) 1.46 (0.94-2.26) 

Hospital stays (yes)d 121 (20.1) 128 (21.2) 1.08 (0.82-1.43) 

Medication     

Drugs for specific health problems (at least once a week)    

Pain (e.g., joint pain or joint inflammation, headache, back pain) 228 (37.9) 211 (35.1) 0.91 (0.71-1.15) 

Sleep problems 88 (14.6) 96 (16.0) 1.13 (0.82-1.55) 

Anxiety or depression 83 (13.8) 71 (11.8) 0.84 (0.60-1.19) 

Polypharmacy (≥5 different medicines in a typical day) 218 (36.1) 210 (34.8) 0.97 (0.76-1.24) 
a Widowed individuals whose partners were deceased due to cancer and widowed individuals whose partners were deceased due to CVD were matched 

1:1 by country, sex, five-year age group (<50, 50-54 to 80-84, and ≥85 years) and educational level [“Low”: ISCED-97 levels 0, 1 and 2; “Middle”: levels 

3 and 4; “High”: levels 5 and 6; “Other” (e.g., no degree yet/still in school)]. 
b Adjusted for age (continuous variable) and educational level (seven categories using the ISCED-97 levels 0 to 6 and “Other”). 
c The number of times that participants had seen or talked to a medical doctor or qualified/registered nurse about their health during last 12 months 

(excluding dentist visits and hospital stays, but including emergency room or outpatient clinic visits) was dichotomized taking into account the 

percentile 75 of the sample of Widowed-CVD. 
d Overnight stays in hospitals including medical, surgical, psychiatric or any other specialized wards. 

Notes: The total may not add to the sample size of each group due to missing values. Bold values represent statistically significant differences between 

Widowed-CVD and Widowed-Cancer (p<0.05). 
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Table 1S. Effect of a cancer death on the use of healthcare services and medication among widowed participants, according to sociodemographic and partner’s 

circumstances of death (Sample A: Widowed-Cancer vs. matched partnered individuals). 

 

Widowed-Cancer vs. Partnered individualsa 

Contacts with 

nurses or medical 

doctors (≥10) 

OR (95%CI)b 

Out-of-pocket 

ambulatory 

therapies (yes) 

OR (95%CI)b 

Hospital stays 

(yes) 

OR (95%CI)b 

Medication for 

pain (yes) 

OR (95%CI)b 

Medication for 

sleep problems 

(yes) 

OR (95%CI)b 

Medication for anxiety 

or depression (yes) 

OR (95%CI)b 

Polypharmacy (yes) 

OR (95%CI)b 

Sex 

Female 1.07 (0.87-1.33) 1.13 (0.83-1.53) 1.35 (1.06-1.73) 1.12 (0.92-1.38) 1.41 (1.08-1.84) 1.51 (1.13-2.00) 1.14 (0.93-1.41) 

Male 1.04 (0.73-1.47) 1.28 (0.71-2.30) 0.92 (0.63-1.34) 0.96 (0.66-1.38) 1.47 (0.86-2.52) 1.98 (0.98-3.99) 0.87 (0.62-1.22) 

P for interaction 0.865 0.700 0.092 0.459 0.896 0.479 0.187 

Age (years) 

<70 1.10 (0.78-1.55) 1.04 (0.66-1.63) 1.18 (0.79-1.77) 1.16 (0.84-1.62) 1.54 (1.00-2.38) 2.01 (1.29-3.14) 0.81 (0.56-1.17) 

70-79 1.07 (0.82-1.40) 1.01 (0.66-1.55) 1.25 (0.92-1.69) 1.05 (0.81-1.37) 1.42 (0.97-2.08) 1.31 (0.86-1.99) 1.22 (0.94-1.59) 

≥80 1.05 (0.74-1.49) 1.72 (0.98-3.02) 1.17 (0.80-1.71) 1.07 (0.77-1.51) 1.32 (0.86-2.03) 1.45 (0.85-2.47) 1.09 (0.79-1.51) 

P for interaction 0.981 0.280 0.962 0.897 0.883 0.364 0.202 

Educationc 

Low 1.14 (0.89-1.45) 1.28 (0.85-1.93) 1.10 (0.82-1.46) 1.16 (0.92-1.46) 1.38 (1.02-1.87) 1.58 (1.13-2.21) 1.02 (0.81-1.29) 

Middle 0.90 (0.65-1.25) 1.03 (0.65-1.61) 1.41 (1.00-2.00) 0.82 (0.59-1.14) 1.35 (0.86-2.12) 1.66 (1.01-2.75) 1.08 (0.78-1.49) 

High 1.18 (0.73-1.93) 1.25 (0.69-2.24) 1.21 (0.69-2.11) 1.59 (0.94-2.67) 1.79 (0.89-3.61) 1.26 (0.58-2.75) 1.23 (0.74-2.05) 

Other --- --- --- --- --- 3.07 (0.09-110.13) 0.91 (0.03-28.90) 

P for interaction 0.479 0.760 0.545 0.077 0.781 0.920 0.931 

Regiond 

Northern Europe 1.08 (0.73-1.59) 1.02 (0.61-1.72) 1.66 (1.11-2.49) 1.02 (0.71-1.47) 1.09 (0.63-1.91) 2.22 (1.08-4.59) 1.01 (0.71-1.45) 

Southern Europe 0.97 (0.69-1.36) 1.49 (0.75-2.96) 1.01 (0.65-1.58) 1.23 (0.90-1.70) 1.78 (1.16-2.75) 1.69 (1.10-2.61) 1.49 (1.07-2.09) 

Western Europe 1.15 (0.83-1.60) 1.32 (0.89-1.95) 1.27 (0.89-1.83) 1.18 (0.84-1.65) 1.52 (1.00-2.30) 1.31 (0.81-2.12) 0.87 (0.62-1.23) 

Eastern Europe/Israel 1.07 (0.71-1.62) 0.42 (0.12-1.50) 0.89 (0.56-1.41) 0.82 (0.53-1.26) 1.16 (0.67-2.02) 1.43 (0.77-2.66) 0.91 (0.61-1.37) 

P for interaction 0.918 0.312 0.190 0.458 0.472 0.654 0.121 

Year of death 

≤2013 1.17 (0.95-1.45) 1.30 (0.95-1.76) 1.20 (0.94-1.53) 1.13 (0.92-1.38) 1.40 (1.06-1.84) 1.46 (1.06-2.00) 1.11 (0.91-1.37) 

2014 0.72 (0.45-1.13) 1.08 (0.52-2.26) 1.18 (0.70-1.99) 1.04 (0.67-1.60) 1.35 (0.73-2.50) 1.73 (0.94-3.20) 0.79 (0.50-1.24) 

2015 0.88 (0.45-1.73) 0.46 (0.15-1.46) 0.96 (0.43-2.14) 0.89 (0.45-1.76) 2.60 (1.13-5.97) 2.25 (0.91-5.56) 1.14 (0.58-2.23) 

P for interaction 0.137 0.230 0.871 0.783 0.368 0.635 0.381 

Place of 

death 

Home 1.06 (0.78-1.44) 1.04 (0.63-1.71) 1.28 (0.89-1.84) 1.07 (0.79-1.45) 1.19 (0.78-1.81) 1.39 (0.87-2.22) 1.16 (0.85-1.57) 

Hospital 1.06 (0.84-1.35) 1.24 (0.88-1.76) 1.18 (0.90-1.54) 1.15 (0.92-1.45) 1.50 (1.11-2.04) 1.68 (1.20-2.35) 0.99 (0.78-1.25) 

Othere 1.19 (0.59-2.02) 1.03 (0.44-2.43) 1.10 (0.56-2.14) 0.72 (0.38-1.38) 1.97 (0.82-4.72) 1.47 (0.54-4.05) 1.19 (0.64-2.21) 

P for interaction 0.997 0.818 0.894 0.408 0.501 0.812 0.677 

Duration of 

illness 

(months) 

<1 0.63 (0.28-1.39) 0.89 (0.26-3.06) 1.15 (0.49-2.66) 0.76 (0.35-1.62) 0.84 (0.30-2.35) 1.89 (0.64-5.60) 1.18 (0.56-2.48) 

1-11 0.97 (0.72-1.29) 1.15 (0.74-1.79) 1.49 (1.08-2.06) 1.08 (0.82-1.43) 1.23 (0.84-1.81) 1.37 (0.89-2.11) 0.96 (0.72-1.27) 

≥12 1.19 (0.94-1.52) 1.19 (0.83-1.69) 1.03 (0.78-1.37) 1.12 (0.88-1.42) 1.68 (1.22-2.31) 1.64 (1.16-2.33) 1.12 (0.88-1.43) 

P for interaction 0.224 0.906 0.236 0.629 0.276 0.759 0.681 
CI, Confidence interval, OR, odds ratio. 
a Widowed individuals whose partners were deceased due to cancer and partnered individuals were matched 1:2 by country, sex, five-year age group (<50, 50-54 to 80-84, and ≥85 years) and educational level [“Low”: ISCED-97 levels 0, 1 

and 2; “Middle”: levels 3 and 4; “High”: levels 5 and 6; “Other” (e.g., no degree yet/still in school)]. 
b Adjusted for age (continuous variable) and educational level (seven categories using the ISCED-97 levels 0 to 6 and “Other”). 
c Groups were defined according to the ISCED-97, and further categorized as: “Low” (levels 0, 1 and 2); “Middle” (levels 3 and 4); “High” (levels 5 and 6); “Other” (e.g., no degree yet/still in school). 
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d “Northern Europe” includes: Denmark, Estonia, Sweden; “Southern Europe” includes: Greece, Italy, Portugal, Slovenia, Spain; “Western Europe” includes: Austria, Belgium, France, Germany, Switzerland, Luxembourg; “Eastern 

Europe/Israel” includes: Czech Republic, Poland and Israel. 
e Includes another person´s home, nursing home, a residential home or sheltered housing, a hospice, among other. 
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Table 2S. Effect of a cancer death on the use of healthcare services and medication among widowed participants, according to sociodemographic and partner’s 

circumstances of death (Sample B: Widowed-Cancer vs. matched Widowed-CVD). 

 

Widowed-Cancer vs. Widowed-CVDa 

Contacts with 

nurses or medical 

doctors (≥10) 

OR (95%CI)b 

Out-of-pocket 

ambulatory 

therapies (yes) 

OR (95%CI)b 

Hospital stays 

(yes) 

OR (95%CI)b 

Medication for 

pain (yes) 

OR (95%CI)b 

Medication for sleep 

problems (yes) 

OR (95%CI)b 

Medication for 

anxiety or 

depression (yes) 

OR (95%CI)b 

Polypharmacy 

(yes) 

OR (95%CI)b 

Sex 

Female 1.06 (0.80-1.40) 1.42 (0.89-2.28) 1.10 (0.80 1.51) 0.92 (0.70-1.19) 1.08 (0.76-1.52) 0.76 (0.53-1.08) 0.96 (0.73-1.26) 

Male 1.20 (0.66-2.21) 1.75 (0.50-6.16) 1.01 (0.54-1.90) 0.85 (0.47-1.54) 1.57 (0.64-3.86) 2.90 (0.75-11.27) 1.04 (0.59-1.82) 

P for interaction 0.716 0.762 0.817 0.816 0.446 0.060 0.810 

Age (years) 

<70 1.17 (0.70-1.98) 1.42 (0.67-3.00) 1.44 (0.76-2.73) 0.98 (0.61-1.58) 1.50 (0.73-3.09) 0.85 (0.47-1.54) 0.82 (0.48-1.40) 

70-79 1.12 (0.77-1.62) 0.94 (0.46-1.90) 1.08 (0.71-1.64) 0.96 (0.68-1.40) 1.32 (0.80-2.19) 0.96 (0.55-1.66) 1.01 (0.71-1.44) 

≥80 0.95 (0.60-1.50) 2.88 (1.16-7.11) 0.87 (0.53-1.42) 0.75 (0.48-1.15) 0.79 (0.48-1.32) 0.72 (0.38-1.38) 0.98 (0.64-1.50) 

P for interaction 0.807 0.160 0.465 0.595 0.246 0.815 0.811 

Educationc 

Low 1.11 (0.80-1.53) 1.46 (0.79-2.67) 1.07 (0.74-1.55) 0.91 (0.68-1.23) 1.07 (0.72-1.58) 0.70 (0.46-1.06) 0.85 (0.62-1.15) 

Middle 1.11 (0.69-1.78) 1.24 (0.58-2.67) 1.22 (0.75-1.98) 0.86 (0.54-1.35) 1.02 (0.52-1.97) 1.39 (0.67-2.87) 1.29 (0.81-2.05) 

High 0.98 (0.46-2.12) 1.92 (0.61-6.06) 0.81 (0.32-2.05) 0.87 (0.42-1.83) 2.12 (0.78-5.75) 0.84 (0.27-2.64) 0.87 (0.40-1.89) 

Other --- --- ---- ---- ---- ---- ---- 

P for interaction 0.961 0.826 0.745 0.971 0.423 0.269 0.316 

Regiond 

Northern Europe 1.22 (0.70-2.10) 1.33 (0.54-3.25) 1.13 (0.64-1.99) 0.86 (0.53-1.39) 0.79 (0.40-1.57) 0.70 (0.27-1.80) 0.98 (0.60-1.60) 

Southern Europe 1.23 (0.76-2.00) 1.34 (0.45-3.97) 1.13 (0.63-2.03) 0.99 (0.65-1.53) 1.69 (0.92-3.13) 0.69 (0.41-1.18) 1.11 (0.71-1.73) 

Western Europe 1.05 (0.65-1.70) 1.95 (1.02-3.72) 1.15 (0.67-1.95) 0.96 (0.59-1.56) 1.35 (0.75-2.45) 1.60 (0.74-3.45) 1.09 (0.65-1.84) 

Eastern Europe/Israel 0.89 (0.52-1.52) 0.56 (0.12-2.52) 0.94 (0.52-1.69) 0.77 (0.45-1.34) 0.74 (0.36-1.52) 0.74 (0.36-1.55) 0.73 (0.43-1.24) 

P for interaction 0.802 0.494 0.957 0.900 0.223 0.332 0.646 

Year of death 

≤2013 1.04 (0.78-1.41) 1.40 (0.87-2.26) 1.09 (0.78-1.51) 1.01 (0.76-1.34) 1.11 (0.76-1.60) 0.80 (0.52-1.21) 1.02 (0.77-1.36) 

2014 0.71 (0.38-1.33) 2.12 (0.38-11.89) 0.97 (0.47-2.02) 0.58 (0.32-1.03) 0.67 (0.30-1.48) 1.26 (0.56-2.82) 0.58 (0.32-1.06) 

2015 3.32 (1.20-9.24) 2.33 (0.20-26.67) 1.00 (0.35-2.81) 0.72 (0.31-1.67) 14.43 (1.74-119.84) 0.73 (0.27-1.99) 1.32 (0.56-3.10) 

P for interaction 0.042 0.841 0.955 0.206 0.027 0.583 0.182 

Place of 

death 

Home 1.33 (0.87-2.01) 1.32 (0.61-2.85) 1.50 (0.92-2.47) 1.15 (0.77-1.72) 0.88 (0.50-1.54) 0.68 (0.38-1.22) 1.28 (0.85-1.93) 

Hospital 1.00 (0.71-1.42) 1.51 (0.85-2.70) 0.98 (0.67-1.43) 0.80 (0.58-1.10) 1.31 (0.85-2.01) 1.00 (0.63-1.58) 0.81 (0.58-1.13) 

Othere 0.79 (0.35-1.78) 1.37 (0.32-5.77) 0.67 (0.28-1.57) 0.62 (0.26-1.43) 1.10 (0.42-2.92) 0.59 (0.17-2.07) 0.88 (0.39-2.00) 

P for interaction 0.432 0.960 0.206 0.257 0.546 0.508 0.231 

Duration of 

illness 

(months) 

<1 0.59 (0.22-1.63) 1.49 (0.40-5.54) 1.57 (0.65-3.79) 0.83 (0.36-1.90) 1.40 (0.49-4.00) 1.46 (0.55-3.87) 1.38 (0.63-3.04) 

1-11 1.05 (0.64-1.73) 1.71 (0.67-4.36) 1.24 (0.71-2.16) 1.16 (0.72-1.86) 0.76 (0.43-1.39) 0.62 (0.33-1.18) 0.88 (0.55-1.40) 

≥12 0.99 (0.69-1.42) 1.39 (0.74-2.63) 0.87 (0.58-1.29) 0.73 (0.51-1.03) 1.24 (0.78-1.95) 1.03 (0.61-1.74) 0.95 (0.67-1.35) 

P for interaction 0.602 0.938 0.366 0.292 0.393 0.286 0.614 
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CI, Confidence interval, OR, odds ratio. 
a Widowed individuals whose partners were deceased due to cancer and widowed whose partners were deceased due to CVD were matched 1:1 by country, sex, ten-year age group (<50, 50-69, 70-79 and ≥80 years) and educational level 

[“Low”: ISCED-97 levels 0, 1 and 2; “Middle”: levels 3 and 4; “High”: levels 5 and 6; and “Other” (e.g., no degree yet/still in school)]. 
b Adjusted for age (continuous variable) and educational level (seven categories using the ISCED-97 levels 0 to 6 and “Other”). 
c Groups were defined according to the ISCED-97, and further categorized as: “Low” (levels 0, 1 and 2); “Middle” (levels 3 and 4); “High” (levels 5 and 6); “Other” (e.g., no degree yet/still in school). 

d “Northern Europe” includes: Denmark, Estonia, Sweden; “Southern Europe” includes: Greece, Italy, Portugal, Slovenia, Spain; “Western Europe” includes: Austria, Belgium, France, Germany, Switzerland, Luxembourg; “Eastern 

Europe/Israel” includes: Czech Republic, Poland and Israel. 
e Includes another person´s home, nursing home, a residential home or sheltered housing, a hospice, among others. 
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5. DISCUSSION 

 

The present thesis provides an assessment of different aspects of healthcare services and 

medication use among cancer patients and their partners. We evaluated these outcomes across 

different phases of cancer care continuum, namely: 1) treatments after a diagnosis of a second 

primary cancer; 2) care during the survivorship phase, in which patients may have to deal with 

late and long-term effects of cancer and its treatments; 3) end-of-life care, particularly regarding 

its intensity, measured as the frequency and length of hospitalisations in the last month of life; 

and 4) care in the post-bereavement period, where the impact of a spouse´s loss due to cancer 

on the use of healthcare was evaluated. The main findings of this thesis are depicted in Figure 

11. Since the results of each topic were addressed in the discussion section of the manuscripts 

included in this thesis, along this chapter we intend to integrate our main findings, by discussing 

the main public health and research implications, and to provide suggestions for further 

research. 

 

BCA, breast cancer; COPD, chronic obstructive pulmonary disease; FPC, first primary cancer; Widowed-Cancer; widowed individuals 

whose partners were deceased due to cancer; Widowed-CVD, widowed individuals whose partners were deceased due to 

cardiovascular diseases. 

Figure 11. Main findings of this thesis considering different components of healthcare across the continuum of 

cancer care. 
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In this work, cancer patients reported a more frequent contact with medical doctors and 

hospitalisations (Paper III), as well as an increased use of medication (Papers I to III), compared 

with the general population. In fact, as previously observed,38, 105, 133 these findings may be 

related with acute symptoms, infections, chronic diseases, sleep problems, depression or 

fatigue, along with a poorer health status, which are frequently described by cancer patients. 

This was also corroborated by our exploratory analysis regarding the health status of cancer 

survivors (Paper I), in which a greater proportion reported a previous diagnoses of other chronic 

conditions, including cardiovascular diseases, depression or anxiety. 

Previous studies have shown that cancer survivors are more likely to have a greater cancer 

screening uptake,134 and similar findings were observed in Paper I. This result may be explained 

by their positive attitudes toward cancer screening,135 their fear of recurrence,61 and their higher 

risk of developing a new cancer.136 This latter issue is particularly relevant since it may contribute 

for a closer surveillance, and different treatments and use of healthcare among women with 

breast cancer with a previous cancer diagnosis were also observed (Paper IV), highlighting the 

importance of a detailed and careful assessment of previous treatments, of personal genetic risk 

and of the present breast cancer’s characteristics. 

We also found that lung cancer patients were more likely to be hospitalised for longer than 14 

days during the last month of life, when compared with those with COPD (Paper V). In addition, 

we observed that patients with cancer died more frequently in the hospital than those with 

cardiovascular diseases (Paper VI). Since most people say that they would prefer to die at home 

if they were facing an advanced cancer,137 our results draw attention to the possible needs, 

expectations and preferences which are likely not being taken into account. Cancer frequently 

has a steady illness progression and a clear terminal decline,138 which may allow for a better 

preparedness for end-of-life care. However, the low availability of palliative care units,139-141 the 

potential lack of adequate social and family support to deal with the patients’ specific needs, as 

well as the higher aggressiveness of care observed in this phase,32 may contribute for a greater 

use of hospital services, and may negatively impact patients’ quality of life and well-being. 

This thesis has also shown that partners of cancer patients had a more frequent contact with 

medical doctors and a greater use of medication (Paper III). In recent years, there has been a 

shift in cancer care from inpatient to ambulatory and home settings and, as such, family 

involvement in the day-to-day care of cancer patients has increased.82 Therefore, stress and high 

demanding tasks associated with cancer care, often delivered without training and with limited 

resources, can contribute to greater levels of psychological and sleep disturbances, physical 
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problems, and changes in immune function,88 which, in turn, may contribute to the observed 

increase in healthcare and medication use.116, 117, 121 

Spousal bereavement is often described as a stressful life event, leading to emotional challenges 

and grief-related symptoms, which are commonly associated with higher levels of depression, 

anxiety, distress and sleep disturbances.142-144 Likewise, the loss of a close relative due to cancer 

is frequently associated with a complicated grief,103 depression and loneliness, regardless of the 

cancer death being expected or not.102 These facts may justify our results (Paper VI) showing a 

more frequent contact with medical doctors or nurses, along with a higher use of specific 

medication for sleep problems, among widowed individuals due to cancer whose partners died 

recently. 

Despite the observed increase in healthcare use, specific and clear benchmarks to define under 

or over use of different healthcare services and medication in the survivorship phase of cancer 

care are lacking. In fact, due to the heterogeneity of the cancer population and the complexity 

of cancer care, the development of general and universal guidelines is not an easy task.145 

According to a review on American guidelines for survivorship care provided by Morgan and 

Delinger,25 the National Comprehensive Cancer Network, the American Cancer Society, the 

American Society of Clinical Oncology and the Society of Gynecologic Oncology have developed 

survivorship and disease-specific guidelines, templates and guides aiming to facilitate the care 

provided to cancer survivors.25 Likewise, the European Society for Medical Oncology has been 

providing different guidelines taking into account the specificities of distinct types of cancer and 

also has a section devoted to supportive and palliative care.146 In Portugal, different norms of 

clinical orientation have been issued, but only one specifically addresses the follow-up of cancer 

patients, namely women treated for invasive cervical cancer.147 

Taken together, these facts highlight the difficulties in applying guidelines in practice and 

comparing healthcare use among cancer patients, since different variables interact in distinct 

ways, including clinical conditions, the characteristics of the patients, as well as the settings 

where care is provided. Therefore, it is crucial to develop standardised guidelines, in order to 

guarantee that these populations have access to the healthcare that they really need, in order 

to avoid the overuse of some types of services and underuse of other also important services, 

principally among the most vulnerable groups. Additionally, these guidelines should include 

caregivers’ assessment, education and resources.88 
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Conceptually, cancer care delivery after a cancer diagnosis has three major domains, designated 

by Ganz as the “three Ps”:148 1) palliation of ongoing symptoms; 2) prevention of late effects of 

cancer treatment or second cancers; and 3) health promotion to maximize future health. As 

such, the Institute of Medicine recommends the development and implementation of 

survivorship care plans.27 These plans consist of a summary of diagnostic tests performed and 

results, tumour characteristics, treatments performed, and psychosocial, nutritional and other 

supportive services provided, as well as institutional contacts. Recommendations on healthy 

behaviours and lifestyles, and other resources to promote self-care should be also included. 

Plans should be shared with patients and all involved healthcare providers in order to facilitate 

communication between them, which is a key component of high quality care. Thus, it is crucial 

to develop a multidisciplinary approach to have an optimal management of cancer patients,145as 

well as their families, involving specialized cancer centres, general practitioners, community-

based services and advocacy organisations. 

Besides the fulfilment of patients’ needs, their caregivers, including patients’ partners, should 

also be engaged as proactive elements in cancer care.149 This implies a global effort in order to 

guarantee adequate treatment and care for patients, and also to change the focus of cancer care 

from an exclusively patient-centred approach to one that includes the family, and takes into 

account the patients’ and families’ preferences and expectations, including at the end-of-life. 

 

IMPLICATIONS FOR CANCER SURVIVORSHIP RESEARCH 

In a scoping review conducted in 2011, the authors identified several gaps in research addressing 

cancer survivorship.150 Indeed, most of the evidence was only of moderate quality, was often 

conducted only for breast cancer and focused exclusively on the early phase of survivorship. In 

this context, this thesis contributes for improving knowledge on this topic, since we addressed 

the effect of different tumours on healthcare use and we also evaluated different phases of 

cancer survivorship. 

We were also able to conduct an innovative analysis regarding the effects of a second primary 

cancer on healthcare, and we also compared the intensity of end-of-life hospitalisation among 

individuals with lung cancer and COPD. The fact that these two studies were conducted among 

breast and lung cancers may be particularly relevant since they are two of the most common 

malignancies worldwide11 and, due to the heterogeneity of cancer, each type of neoplasm 

should be subjected to a finer analysis. Nevertheless, other common malignancies (e.g., prostate 
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or colon and rectum) may have distinct and specific needs along the cancer care continuum, 

including different levels of end-of-life intensity, which were not specifically evaluated in this 

thesis. Furthermore, we were unable to evaluate healthcare use pre- and post-diagnosis, so 

further longitudinal studies assessing both periods should be conducted. 

Due to the impact that cancer has among family members, caregivers and friends, they are 

frequently considered as part of the cancer survivor definition.43 Therefore, the results of this 

thesis provide useful information regarding the use of healthcare among current partners and 

widowed individuals of cancer patients, which most of the times are the main informal 

caregivers. Nevertheless, studies addressing the impact of cancer on patients’ families should 

be extended to members other than spouses/partners. In fact, although partners are frequently 

the patients’ closest relative, major responsibilities and decision-making power regarding care 

may be assumed by other primary informal caregivers (e.g., offspring, parents). Additionally, 

other family members may help in the management of the patient´s needs, even if with less 

regularity or with more limited responsibility/power of decision, helping the primary caregiver 

in complementary activities, and their needs should be also addressed. Besides those with care 

responsibilities, data concerning healthcare use among children of cancer survivors (born 

previously or after a cancer diagnosis) should be obtained.  
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6.  CONCLUSIONS 

 

An overall increased use of healthcare services and medication was observed among cancer 

patients and their partners, across all phases of the cancer care continuum. 

Among cancer patients, we observed a more frequent contact with medical doctors and 

occurrence of hospitalisations, as well as a greater cancer screening uptake and consumption of 

different types of medication. Our study also showed that women with a breast cancer who had 

a previous cancer diagnosis were less likely to undergo anthracycline-based chemotherapy, 

whereas mastectomy and genetic testing were more frequent among these women. At the end-

of-life, lung cancer patients had longer hospitalisations during the month preceding death, when 

compared with COPD patients. 

Partners of cancer patients also had an increased use of medication and a more frequent contact 

with medical doctors. Likewise, a higher use of healthcare was observed among widowed 

individuals whose partners recently were deceased due to cancer. 

A greater use of healthcare and medication was particularly noticeable among younger patients, 

those more recently diagnosed, and among widowed individuals with a recent spousal loss. 

The results of this thesis provide a description of the use of healthcare, among cancer patients 

and their partners, across distinct phases of the cancer care pathway, highlighting the 

importance of family-focused care in oncological settings. These findings may contribute to a 

better allocation of resources and the implementation of specific interventions aiming to adapt 

healthcare services for specific needs of these populations. This may ultimately improve the 

management of cancer and minimize the morbidity due to this disease. 
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