Escola Nacional
de Saude Publica

UNIVERSIDADE NOVA DE LISBOA

Utilizadores do Servico de Urgéncia: caracterizacdo e relagéo

com a organizacdo dos Cuidados de Saude Priméarios

Curso de Mestrado em Gestao da Saude

Cétia Sofia Barros Ribeiro

outubro 2023



Escola Nacional
de Saude Publica

UNIVERSIDADE NOVA DE LISBOA

Utilizadores do Servico de Urgéncia: caracterizacao e relacéo

com a organizacéo dos Cuidados de Saude Primarios

Dissertacdo apresentada para cumprimento dos requisitos necessarios a obtengéo do
grau de Mestre em Gestdo da Saude, realizada sob a orientagéo cientifica da

Professora Doutora Silvia Lopes e do Professor Doutor Pedro Aguiar.

outubro 2023



Agradecimentos

Descobri ao longo dos ultimos dois anos, que também é preciso “uma aldeia” para fazer

e terminar um mestrado. Por isso, estou tao grata a todos...

Agradeco ao Hugo, ao Manuel, a Carina, a Mdnica, a Luisa e a Lourdes; vocés foram

preciosos/as neste caminho.

Agradeco também aos colegas do Servico de Anatomia Patologica do HFF, em especial
ao Mario pela flexibilidade e compreensdo, a minha Ana, pelo apoio incondicional e ao

Dr. Marco Ferreira pela orientacéo e disponibilidade.

Agradeco aos meus orientadores, a Professora Silvia Lopes, pela pertinéncia e o sentido
critico em cada comentario; ao Professor Pedro Aguiar pela incrivel disponibilidade,

paciéncia e por colocar “leveza” na Estatistica.

Por fim, aqueles que séo estrutura e raiz, Avo Lena, Pai e Mae, porque vocés sdo o0s
melhores...ainda ao Vitor e, por fim, ao Sérgio e a Eva, porque o0 Amor supera sempre
tudo!

Profunda Gratidao a todos!



Resumo

Introducdo: A melhoria do acesso aos cuidados de saude primarios (CSP) esta
associada a reducdo do numero de episédios urgéncia. Pretendeu-se caraterizar 0s
utilizadores do servico de urgéncia (SU) e analisar se existe relacdo entre a atribuicdo
de médico de familia e a unidade funcional dos CSP (UCSP,USF-A,USF-B), com o

namero de episddios por utente.

Metodologia: Realizou-se um estudo observacional descritivo, com todos os utentes
com 18 ou mais anos gque recorreram ao SU do Hospital Professor Doutor Fernando
Fonseca, EPE, de 2017 a 2019(n=168 657 utentes;367 243 episodios). Estes foram
caracterizados e foi feito o ajustamento pelo modelo de Regressédo de Poisson para a
andlise da relacdo entre a atribuicdo de médico de familia e a unidade funcional com o

namero de episodios por utente.

Resultados: Do total de utilizadores, com média de idade de 51(+20.45) anos, 55.02%
eram do sexo feminino. Em média registaram-se 2,18 episédios por utente. Os utentes
com médico de familia atribuido tiveram média 2,40 episddios e os sem médico de
familia 2,36 (p<0,001). Os inscritos em UCSP apresentaram média de 2,03 episodios,
os das USF-A 2,43 e das USF-B 2,36 (p<0,001). ApGs ajustamento, ter médico de
familia ndo esteve associado ao numero de episédios por utente (p=0,976). Em relacdo
a unidade funcional, em comparacdo com os utentes inscritos em UCSP, 0s inscritos
em USF-B reduziram o nimero de episodios em 2,7% (p=0,004), enquanto os inscritos
em USF-A aumentaram em 1,3% (p=0,150).

Discusséo/Conclusdes: A atribuicdo de médico de familia ndo apresentou relacdo com
0 numero de episédios de urgéncia; em relacéo a unidade funcional, os utentes inscritos

em USF-B foram associados a uma diminuicdo do nimero de episédios.

Palavras-chave: Servico de Urgéncia, Cuidados de Saude Primérios; Médico de

Familia; Modelos Organizacionais



Abstract

Background: Increased access to primary care (PC) is reported to be associated with a
decrease in emergency department (ED) visits. This study aimed to characterize ED
users and analyze the association between the assignment of family physician and the
PC provision model (PHCU,FHP-A,FHP-B) with the number of ED visits per user.

Methods: A retrospective study on all adult users who visited the ED of a Portuguese
hospital between 2017 and 2019 was conducted (n=168,657 patients;367,243 ED visits).
Users were characterized, and the association between the number of ED visits per user
and the assignment of a family physician and the PC provision model were evaluated

and adjusted by a Poisson regression model.

Results: Of all ED users, with an average age of 51(£20.45) years old, 55.02% were
female. On average, there were 2.18 ED visits per patient. Users with a family physician
assigned had an average of 2.40 ED visits and without a family physician 2.36(p<0.001).
Patients registered in a PHCU had an average of 2.03 ED visits, 2.43 in a FHP-A, and
2.36 in a FHP-B (p<0.001). After adjustment, having an assigned family wasn’t
associated with the number of ED visits per user (p=0.976), and compared to patients
enrolled in a PHCU, those in a FHP-B reduced the number of ED visits by 2.7%
(p=0.004), while those in a FHP-A increased the number by 1.3% (p=0.150).

Conclusions: The assignment of a family physician wasn’t related to the nhumber of ED
visits, but the PC provision model showed that users enrolled in FHP-B were associated

with a decrease in the number of ED visits.

Keywords: Hospital Emergency Service; Primary Health Care; Family Physicians;

Organizational Models
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CAPITULO I. INTRODUGCAO GERAL DO ESTUDO



1. Sobreutilizag&o dos Servigos de Urgéncia e Cuidados de Saude Primarios

A sobreutilizacdo dos Servicos de Urgéncia (SU) que resulta na sobrelotacdo dos
mesmos, embora ndo sendo um problema recente, € uma preocupacao atual na maioria
dos paises desenvolvidos, incluindo Portugal, sendo considerada por alguns autores um

problema de saude publica (1,2).

Tendo em conta esta problematica, através de uma revisdo de literatura referente a
estudos efetuados nos Estados Unidos da América (EUA), Reino Unido, Austrélia e
Canada, foi possivel verificar que estes apontam para um aumento de 3 a 6% por ano

na procura dos SU (3), podendo esse aumento levar mesmo a sua rutura (4).

Ainda no contexto desta problematica, autores corroboram que o0 acesso atempado aos
Cuidados de Saude Primarios (CSP) (5) e a atribuicdo de médico de familia contribuem
para reduzir o numero de episédios de urgéncia (6,7). Por sua vez, Monteiro (2020)
refor¢ca que “o acesso aos cuidados de saude urgentes esta intimamente relacionado

com o funcionamento dos CSP”(8).

A preocupacdo com a sobrelotacdo dos SU é transversal a utilizadores, prestadores,
gestores e decisores politicos (9), uma vez que esta coloca em causa 0 acesso, a
qualidade dos cuidados prestados e a sustentabilidade do sistema de saude (2,10-12).

No relatério da Organizacgéo para a Cooperacéao e Desenvolvimento Econémico (OCDE)
referente ao ano de 2011, que inclui 21 paises, verificou-se que 0s portugueses sao 0s
que mais recorrem ao SU, efetuando mais de 70 atendimentos por 100 habitantes,

enguanto que a média dos paises da OCDE é de cerca de 31 atendimentos (13).

Segundo o Relatério Anual do Acesso a Cuidados de Saude nos Estabelecimentos do
SNS e Entidades Convencionadas (2020), o numero de atendimentos no SU em
Portugal ndo variou na ultima década, sendo efetuados 6 416 milhdes de atendimentos
em 2011 e 6 426 em 2019. Salienta-se, no entanto, que no ano de 2020, o nimero de
atendimentos decresceu para 4 553 milhdes, ou seja, menos 29,1% que no ano anterior
(14), devido ao surgimento da pandemia COVID-19 (15).

De modo a reduzir a procura dos SU, tém vindo a ser implementadas varias medidas
em Portugal, nomeadamente: criacdo e reforco da Linha de Salde 24; pagamento de
taxa moderadora para doentes ndo referenciados por uma entidade de saude;
divulgacdo publica dos tempos médios de resposta dos SU; implementacdo de
programas de gestdo de utilizadores frequentes dos SU; ado¢do de mecanismos de
telemonitorizacdo de doentes crénicos, entre outras (16). Porém, de acordo com o0s

dados acima referidos, ndo se verificou a reducao pretendida da procura dos SU.



Na literatura revista referente a estudos efetuados séo varias as estratégias apontadas
como possiveis solugdes para reduzir a procura dos SU. Van den Heede e Van de
Voorde (2016) identificaram a “utilizacao inapropriada” dos SU como um fenémeno
chave, cuja sua compreensao pode contribuir para a implementacao de estratégias que
visem o uso adequado do SU, reduzindo a sua procura e, conseqguentemente, a sua

sobrelotacdo (17).

2. Utilizacao inapropriada dos Servicos de Urgéncia — causas e

consequéncias

A utilizagao inapropriada dos SU, também denominada na literatura cientifica por “nao
urgente”, “evitavel”, “prevenivel”, esta relacionada com 0s casos que nao requerem
atendimento urgente (18). Todavia, ndo existe uma definicdo clara respeitante ao
conceito de “ndo urgente”, encontrando-se na literatura diversos critérios para o definir
(19). Os sistemas de triagem sdo um critério comummente utilizado, a par de outros
como o diagnostico médico, a necessidade de medicagdo intravenosas ou de meios

complementares de diagndstico, entre outros (20,21).

Diversos estudos apontam para uma percentagem consideravel de atendimentos no
SU, que pode variar entre os 20 e os 40%, que néo requerem atendimento urgente,
(13,21).

Em Portugal, tendo por base a aplicacdo do sistema de Triagem de Manchester (STM)?,
atualmente os episddios ndo urgentes (triados a azul e verde) representam cerca de
40% (22). No entanto, apos observacao clinica, ndo se pode inferir que todos os casos
foram efetivamente ndo urgentes, até porque existe um nimero despiciendo destes

casos que se revelam resultantes de doen(;as graves e que provocam a morte.

O STM é uma ferramenta sensivel na sinalizacdo de doentes criticos, mas ndo na
detecdo de doentes menos graves. Contudo, a grande sensibilidade e uma menor

especificidade sdo expectaveis numa ferramenta de triagem (23).

1 0 STM identifica critérios de prioridade clinica e define o tempo de espera maximo recomendado para
observacéo médica para cada utente. Apresenta 5 categorias de prioridade, associando uma designacao a
uma cor e a determinado tempo alvo: emergente/vermelho/0 minutos (min); muito urgente/cor de laranja/10
min; urgente/amarelo/ 60 min; pouco urgente/verde/120 min; e ndo urgente/azul/240 min. Em Portugal,
inclui-se ainda uma 62 categoria, que corresponde ao “branco”, ndo classificavel e sem tempo alvo definido,
destinando-se a utentes que recorrem ao SU fora da categoria de urgéncia. Esta categoria é também

descrita como atividade programada do SU, com referenciacédo do utente pelo médico assistente (23).



A evolugédo da percentagem de episédios ndo urgentes em Portugal nos ultimos 10 anos

variou de acordo com a figura 1.

Figura 1 — Evolugdo da percentagem de episddios ndo urgentes em Portugal entre 2013 e 2022 (24).

38% 39%
(]

39 33% OO 35%  35%
0,
3% 30%  30% °

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Salienta-se ainda a variabilidade na percentagem de episddios ndo urgentes entre as
regides de saude do pais, sendo a Regido de Saude de Lisboa e Vale do Tejo (LVT) a
gue apresenta a maior percentagem de episodios ndo urgentes, seguindo-se a Regido
de Saude do Algarve, o Norte, o Centro e, por fim, o Alentejo (Figura 2).

Figura 2 - Percentagem média de episddios ndo urgentes por regido de saude de 2013 a 2022 (24).

ARS do Alentejo 22,9%
ARS do Centro 29,6%
ARS Norte 32,0%
ARS do Algarve 32,7%
ARS LVT 38,2%

A extensa revisdo de Mcintyre et al., que analisa mais de 3000 estudos publicados entre
1995 e 2021, em 16 paises representantes dos 6 continentes, identifica 7 principais
causas que levam os doentes a recorrer inapropriadamente aos SU. S&o estas: (1) a
percecdo dos doentes do seu estado de doenca; (2) o conhecimento e a sensibilizagédo

sobre alternativas na prestacdo de cuidados; (3) a insatisfacdo face aos CSP (acesso,



disponibilidade, competéncia); (4) a satisfacdo face aos SU (acesso a especialidades e
meios complementares); (5) a acessibilidade e a conveniéncia dos SU; (6) a
referenciacdo por outros (profissionais de salde ou néo) e (7) a relacdo entre o doente
e o prestador de cuidados de saude. Nesta revisao conclui-se ainda que, para a maioria
dos doentes, perante um problema com necessidade de resolucdo, seja fisico,
psicolégico ou social, sdo ponderadas as diferentes opcdes e, face a percecdo dos
doentes, os SU surgem como alternativa racional e justificada de cuidados e ndo como

0 seu ultimo recurso (18).

Na revisdo sistematica de Carret, Fassa e Domingues (2009), com o objetivo de
identificar fatores associados a utilizacdo inapropriada dos SU, aprofundando
caracteristicas dos doentes e fatores sociodemogréficos, foi concluido que contribuem
para a utilizacdo inapropriada dos SU doentes mais jovens do sexo feminino, sem
comorbilidades, com cuidados de salude com custos mais reduzidos, com auséncia de
médico de familia atribuido e de uma fonte regular de cuidados, bem como com
dificuldade no acesso aos CSP. Os autores concluem ainda que os CSP sdo cruciais na
reducdo da utilizacéo inapropriada dos SU (21).

A sinergia entre os CSP e os SU surge na medida em que os episodios de urgéncia
considerados nao urgentes poderiam ser tratados de forma adequada e com menos
custos pelos CSP (11,12,25), permitindo também melhor gestéo dos cuidados de saude,
através da sua continuidade e follow up, que se perdem quando se recorre aos SU em
primeira abordagem (17). Para tal, alguns autores defendem o refor¢co dos CSP, através
da criagdo de mais centros de atendimento dotados de determinados meios
complementares de diagndstico, o alargamento dos horarios de funcionamento e a

atribuicdo de médico de familia a toda a populagéo (17,26).

A utilizacdo inapropriada dos SU contribui para o0 aumento da sobrecarga que afeta quer
os profissionais quer os restantes recursos, com impacto na seguranga do doente
(27,28). Assiste-se, assim, a degradacdo da qualidade dos cuidados prestados e,
simultaneamente, ao afastamento dos SU do seu obijetivo primordial, que assenta em
tratar casos urgentes/emergentes e salvar vidas (29). Neste contexto, aumentam
também os tempos de espera para o atendimento e, consequentemente, a insatisfacédo
dos doentes (9). A todos estes factos acresce ainda o aumento dos custos em saude,

comprometendo a sustentabilidade financeira e o futuro dos sistemas de saude (3,30).



3. Cuidados de Saude Primarios em Portugal

Em Portugal, os CSP, com acesso universal, desempenham um papel central no Servigo
Nacional de Saude (SNS), o qual assenta na promocao da salde e na prevencao da
doenca, na prestacdo de cuidados (seguimento da doenca crénica, tratamento de
patologias agudas nado urgentes, seguimento da gravidez, entre outras) e na
referenciacdo a outros niveis, sempre que justificado (31,32). Por isso, os CSP séao
considerados orientadores do doente dentro do sistema de saude (33) e a primeira linha
de contacto do doente com o mesmo. Deste modo, os CSP contribuem para a eficiéncia

global do sistema, reduzindo gastos e iniquidades (34).

3.1. Reforma dos Cuidados de Salude Primarios e as Unidades de
Saulde Familiar

De modo a dar resposta aos desafios que se impunham, entre eles, a excessiva
centralizacdo, os problemas no acesso e o descontentamento dos profissionais de
saude, iniciou-se, em 2005, a reforma dos CSP em Portugal, cuja prestacéo de cuidados
era, até entdo, assegurada pelas Unidades de Cuidados de Saude Personalizados
(UCSP).

A reforma dos CSP teve como objetivos melhorar o acesso, a eficiéncia, a qualidade e
a continuidade dos cuidados de saude, assim como aumentar a satisfacdo dos

profissionais e dos cidadaos (22).

Assim, em 2006, esta reforma levou a cabo, como maior inovacdo, a criagdo das
Unidades de Saude Familiar (USF), que se apresentam como unidades funcionais
multiprofissionais e de constituicdo voluntéria, caracterizadas pela sua autonomia
administrativa, técnica e funcional. Surgem, portanto, com o intuito de promover a
aproximacao dos cidadaos a estrutura de prestacédo de cuidados e alargar o &mbito da
cobertura dos CSP. Além disso, este modelo veio introduzir flexibilidade na gestéao e
organizacao face aos centros de saude tradicionais (UCSP) e também um sistema de

remuneracéo baseado no desempenho (35).

As USF sao unidades formadas por pequenas equipas constituidas por 3 a 8 médicos
de Medicina Geral e Familiar (MGF), o mesmo namero de enfermeiros de familia e ainda
um namero variavel de assistentes administrativos, que cobrem uma populacéo de 4000
a 14000 utentes (22).

Segundo o Despacho n°® 24 101/2007, de 22 de Outubro de 2007, no que respeita a

organizacao das USF, estéo definidos trés modelos, A, B e C, de acordo com o grau de



autonomia funcional, com o modelo retributivo e de incentivos e com o modelo de

financiamento e respetivo estatuto juridico (36).

O modelo A pressupde uma fase de aprendizagem e aperfeicoamento do trabalho em
equipa e deste modelo fazem parte as USF do setor publico administrativo cujas
remuneracdes e regras sao definidas pela Administracdo Publica. O modelo B destina-
Se a equipas mais experientes/desenvolvidas do ponto de vista organizacional, capazes
de aceitar niveis mais exigentes de contratualizacdo de desempenho e de integrar
processos de acreditacdo. Deste modelo fazem parte as USF do setor publico
administrativo com um regime especial de remuneracdo para todos 0s seus
profissionais. Quanto ao modelo C, trata-se de um modelo experimental que nunca foi
colocado em pratica, o qual pretendia colmatar as eventuais insuficiéncias do SNS, em
gue as USF sao definidas de acordo com quotas estabelecidas pelas Administracbes
Regionais de Saude (ARS), tendo em conta a existéncia de cidaddos sem médico de
familia atribuido. Este modelo contempla as USF do setor privado social e cooperativo,
em articulagcdo com o Centro de Saude, sem, no entanto, depender hierarquicamente
deste (36).

A OCDE, num estudo sobre o sistema de salde portugués, elogiou a ja referida reforma
dos CSP, consubstanciada na criagcdo das USF. Contudo, alertou para o problema que
pode advir da disparidade entre o desempenho das USF quando comparadas com as
ja existentes UCSP (37).

Em 2016, a Entidade Reguladora da Saude (ERS) procedeu a avaliacdo e comparacao
dos modelos de gestao das USF e das UCSP, no que se refere ao acesso e a eficiéncia
produtiva. Segundo esta avaliagdo, as USF modelo B apresentaram melhor
desempenho na maioria dos indicadores estudados, incluindo o econémico-financeiro,
em relagdo as USF modelo A e as UCSP. No entanto, na andlise da eficiéncia dos CSP
em articulagéo com os cuidados hospitalares, utilizando como indicador a ocorréncia de
hospitalizacdes passiveis de ser evitadas por CSP adequados e atempados, ndo foi
encontrada significancia estatistica que associe a maior cobertura pelas USF modelo B,

a uma menor taxa de internamentos evitaveis (38).

Em 2019, existiam em Portugal continental 345 UCSP, 290 USF-A e 274 USF-B com
uma lista de inscritos de 10.244.711 utentes, sendo que 92,7% tinham médico de familia
atribuido, mais 10,6% do que em 2010 (14).

A cobertura universal do SNS continua a constituir um desafio para a organizacédo dos
CSP, ao qual a reforma dos CSP também pretendeu responder. Dados referentes a

2019 apontam para cerca de 1 milhdo de usuarios sem médico de familia atribuido,



verificando-se a menor cobertura na regido saude de Lisboa e Vale do Tejo e a maior
cobertura na regido do Norte (Figura 3). E de salientar que existem utentes que n&o tém

médico de familia por escolha pessoal.

Figura 3 — Percentagem de doentes inscritos com médico de familia atribuido por regido de saude de 2016
a 2022 (24).
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ARS Alentejo 97% 96% 95% 94% 93% 90% 84%
ARS Algarve 84% 85% 89% 87% 87% 84% 80%
ARS Centro 97% 97% 97% 97% 95% 93% 90%
ARS Lisboa e Vale do Tejo 83% 85% 85% 86% 85% 79% 73%
ARS Norte 99% 98% 99% 98% 97% 97% 97%

Em teoria, todos os utentes inscritos numa USF tém médico de familia atribuido, ja as
UCSP apresentam doentes inscritos que ndo tém médico de familia, pelo que o acesso
atempado a consulta, a continuidade dos cuidados, assim como a relacao
médico/doente constituem um desafio (39). A unidade de CSP a que cada utente
pertence esta relacionada com a sua area de residéncia, tendo o utente o direito de
escolher a unidade e o seu médico de familia. Todavia, na realidade, esta escolha é

limitada pela escassez de médicos de familia (22).

A auséncia de cobertura de toda a populacdo é causa de iniquidades no acesso aos
CSP, o que pode ser uma explicagdo para as iniquidades no acesso a saude em

Portugal (22,40) e uma possivel causa para a maior utilizacdo dos SU.

O horario de funcionamento dos CSP compreende, na generalidade, o periodo das 8 as
20 horas, durante os dias da semana, estando os mesmos encerrados ao fim de
semana. Quanto ao sistema de marcacdo de consultas, este constitui também uma
barreira ao acesso aos cuidados de saude e revela-se uma causa para a procura dos
SU, abertos 24 horas por dias, 7 dias por semana. Assim, de modo a contrariar este
facto, foram tomadas medidas de gestdo e organizacdo dos recursos humanos,
permitindo que determinadas unidades prolongassem o seu horario de atendimento a

doenca aguda até as 24 horas.



O acesso aos CSP em Portugal foi limitado mediante o pagamento de uma taxa (taxa
moderadora), contudo, mais de metade da populacdo estd isenta, a maioria por
insuficiéncia econdmica (22). Desde junho de 2022, foram eliminadas as taxas

moderadoras no acesso aos CSP.

3.2.  Organizacao dos Cuidados de Saude Primérios e a utilizacao do

Servi¢o de Urgéncia

Umas das consequéncias esperadas com a reforma dos CSP em Portugal seria a

reducao na procura pelos SU (41).

Em Portugal, sdo escassos os estudos que analisam o impacto da organizagéo dos CSP
na utilizacdo do SU. Salienta-se o estudo de Vaz e Santana (2014) que analisou o efeito
da distancia que o utente tem de percorrer entre a residéncia e a unidade de salde na
utilizacao dos SU, tendo concluido que utentes com CSP mais préximos da residéncia
evidenciam menor utilizacdo dos SU, especialmente na presenca/proximidade de USF,
a utilizacao dos SU é menor (42).

Destaca-se ainda a publicacdo recente de Almeida e Vales (2020), que avaliou o
impacto da reforma dos CSP na sobrelotagdo do SU, no Centro Hospitalar do Tamega
e Sousa, EPE. Estes autores verificaram que o tipo de unidade funcional dos CSP
influencia a utilizagdo dos SU, sendo os utentes inscritos nas USF modelo A e,
sobretudo, modelo B, os que utilizam de forma mais adequada o SU, isto é, tém maior
probabilidade de episodios urgentes. Constataram também, que a atribuicdo de médico
de familia parece ter influéncia positiva na utilizagéo apropriada do SU, embora de forma
menos significativa. Concluiram, assim, que a reforma dos CSP contribuiu

positivamente para a reducédo da utilizacdo inapropriada dos SU (43).

Em virtude destes resultados, que evidenciam a vantagem do modelo organizacional
das USF na utilizagdo apropriada do SU, seria pertinente alargar estudos idénticos a
outros hospitais do pais, onde se verifique uma grande afluéncia ao SU,
designadamente, dos grandes centros urbanos, nos quais os CSP e hospitalares se
deparam com o desafio de responder a um maior nimero de utentes, que num contexto
socioecondmico e cultural diferente, podem eventualmente apresentar particularidades
diferentes. Desta forma, a caracterizacdo dos utentes que recorrem ao SU pode também

contribuir para a melhor compreenséo da sua utilizagéo.



4. Objetivos do estudo e alinhamento com os Objetivos do Desenvolvimento

Sustentavel

A problematica da utilizacdo dos SU e da sua relacdo com os CSP ganha especial
destaque quando a “Saude Sustentavel” é permissa central do Plano Nacional de Saude
2021-2030, em linha com a Agenda 2030 dos Objetivos para o Desenvolvimento
Sustentavel (ODS), das Nac¢des Unidas. Os ODS visam, através de uma abordagem
sistémica, reduzir desigualdades e estabelecer oportunidades de mudanca
abrangentes. A salde surge, direta ou indiretamente, como componente integrante dos
17 ODS, sendo a promocdo da salde essencial para atingir a equidade, bem como para
capacitar os cidadaos e proteger os direitos humanos (8). Ainda assim, a saude é
destacada no ODS 3, cuja premissa € “garantir o acesso a saude de qualidade e
promover o bem-estar para todos, em todas as idades”(44). Deste modo, os CSP séo
considerados o centro do SNS, cuja organizacdo e articulagdo com outros niveis de
cuidados, nomeadamente hospitalares, tem impacto na melhoraria da saldde da
populagdo, na reducéo da despesa e na diminuicdo das desigualdades.

Desta leitura e sistematizacdo/atualizacdo de dados dos autores supracitados, surgiu a
reflexdo e este trabalho de investigagdo que tem como objetivos:

e Caracterizar os utentes que recorreram ao SU do Hospital Professor Doutor
Fernando Fonseca (HFF), EPE no periodo de 2017 a 2019;

e Analisar se existe relagdo entre a atribuicdo de médico de familia e o nUmero de
episddios de urgéncia por utente;

e Analisar se existe relacdo entre o tipo de unidade funcional dos CSP (USF
modelo A, USF modelo B e UCSP) e o niumero de episddios de urgéncia por

utente.

No ambito da Gestédo da Saude, este estudo pretende ser um contributo para um melhor
conhecimento dos utilizadores do SU, aprofundando as suas caracteristicas no que
respeita aos CSP, cuja organizacdo pode estar associada a maior ou menor utilizacao
dos mesmos. Também se considera que a leitura e divulgacdo deste mesmo estudo
podera conduzir a tomada de decisdes ou a adogcdo de medidas mais efetivas e com
base cientifica, visando uma maior eficiéncia e melhoria da qualidade dos cuidados

prestados, a par de elevados niveis de satisfacdo de utentes e profissionais.
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Abstract

Background: Increased access to primary care (PC) is reported to be associated with a
decrease in emergency department (ED) visits. This study aimed to characterize ED
users and analyze the association between the assignment of family physician and the
PC provision model (PHCU,FHP-A,FHP-B) with the number of ED visits per user.

Methods: A retrospective study on all adult users who visited the ED of a Portuguese
hospital between 2017 and 2019 was conducted (n=168,657 patients;367,243 ED visits).
Users were characterized, and the association between the number of ED visits per user
and the assignment of a family physician and the PC provision model were evaluated

and adjusted by a Poisson regression model.

Results: Of all ED users, with an average age of 51(x20.45) years old, 55.02% were
female. On average, there were 2.18 ED visits per patient. Users with a family physician
assigned had an average of 2.40 ED visits and without a family physician 2.36(p<0.001).
Patients registered in a PHCU had an average of 2.03 ED visits, 2.43 in a FHP-A, and
2.36 in a FHP-B (p<0.001). After adjustment, having an assigned family wasn’t
associated with the number of ED visits per user (p=0.976), and compared to patients
enrolled in a PHCU, those in a FHP-B reduced the number of ED visits by 2.7%
(p=0.004), while those in a FHP-A increased the number by 1.3% (p=0.150).

Conclusions: The assignment of a family physician wasn’t related to the nhumber of ED
visits, but the PC provision model showed that users enrolled in FHP-B were associated

with a decrease in the number of ED visits.

Keywords: Hospital Emergency Service; Primary Health Care; Family Physicians;

Organizational Models
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Background

The overuse of emergency departments (ED), resulting in crowding, is considered a
public health problem. Although not a recent issue, it is an ongoing concern in most
developed countries, including Portugal, which has the highest ED utilization in the
Organisation for Economic Co-operation and Development (OECD) countries (1-5). This
contributes to a deterioration in the quality of care, increased waiting times and patient
dissatisfaction, a burden on professionals and other resources, increased costs, and an

impact on the sustainability of the health system (3,6-9).

Several studies warn of the inappropriate use of ED, indicating a percentage that can
vary between 20 and 40% of ED visits that do not require urgent care (5,10) and which
should be treated appropriately and at less cost by primary health care (PHC) (11,12).
Timely access to PHC and assignment to a family physician have been shown to
contribute to reduced ED visits (13-15).

In Portugal, primary care (PC) plays a central role in the National Health Service (NHS),
providing health promotion, disease prevention, and healthcare, referring to other levels
whenever justified (16,17). They are considered to be the patient's frontline with public
health services and contribute to the system's overall efficiency, reducing costs and
inequities (18-19). In 2006, the PHC reform was initiated to improve access, quality,
efficiency, and continuity of care, as well as to increase satisfaction among professionals
and citizens (20). The main innovation of the reform was the creation of new models of
PC provision, the Family Health Practices (FHP) (Unidades de Saude Familiar),
alongside the existing Personalized Health Care Units (PHCU). FHP are multi-
professional functional units of voluntary constitution and there are two models: model A
(FHP-A) and model B (FHP-B). All FHP should start as model A, which is a phase of
learning and improvement, and through the demonstration of specific levels of quality
and the achievement of clinical and functional objectives, they can transition to model B.
This model introduced flexibility in management and organization compared to traditional
PHCU and a pay-for-performance system, in the form of team-based incentives for FHP
model A (FHP-A) and individual incentives for FHP model B (FHP-B) (21). All patients in
a FHP are expected to have an assigned family physician, easier access, and better

continuity of care due to the long-term relationship with health professionals (20).

One of the main focuses of PHC reform was to extend FHP coverage to the entire
population, although this is not yet a reality (21). The Portuguese health care regulator
evaluated and compared the management models of FHP and PHCU in terms of access

and productive efficiency, concluding that FHP-B performed better in most of the
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indicators studied compared to FHP-A and PHCU (22). The OECD already mentioned
the reform of PHC and the creation of FHP, however, warned of the problem of the

disparity between the performance of FHP when compared to PHCU (23).

One of the expected consequences of the reform of PHC in Portugal would be a
reduction in demand for the ED (24). However, few studies analyze the impact of the
PHC organization on ED utilization. Thus, this study aims to characterize ED users and
analyze whether there is a relation between the assignment of family physician and the
PC provision model with the number of ED visits per user. Deeper knowledge about ED
users in their relation to PHC, whose organization may be associated with their greater
or lesser use, can contribute to the current discussion of ED overuse, and provide

targeted solutions to support changes for improvement.

Methods

Study design

An observational longitudinal retrospective study was conducted of all adult users who
visited the ED of a public Portuguese NHS hospital between 2017 to 2019. ED users
were characterized according to sociodemographic variables and ED according to their
clinical and temporal characteristics. The association between the number of ED visits
per user and the assignment of a family physician, as well as the PC provision model
(PHCU, FHP-A, FHP-B) they belong to, were also analyzed.

Setting

The study included the ED of the Hospital Professor Doutor Fernando Fonseca, EPE
(HFF), which is one of the largest at the national level. Classified as a “medical-surgical”
ED (basic and intermediate levels of specialization and service provision), it provides
emergency care on a 24/7 basis. Itis located in the county of Amadora, district of Lisbon,
and serves a population of about 550,000 inhabitants from the Sintra and Amadora's
municipality. This hospital has the particularity of serving a multicultural population, with
a considerable proportion of migrants from different countries of the world. About
150,000 users in the municipalities of Amadora and Sintra do not have a family physician

assigned (25).

Study Population

All adult users (18 years or older) who visited the ED between 2017 and 2019 were
included, excluding obstetric/gynecological emergencies. After excluding users without

information on the PC provision model (n=27,073/13.8%), 168,657 patients were
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available for analysis. Of these, 47,004 (27.9%) ED users had no information about
family physician (“missing values”) but were considered for sample characterization.
They were later excluded, although their statistical characterization was performed,
showing that the characteristics of those excluded were not significantly different from
those included (Table S1).

The study was approved by the Ethics Committee for Health of the HFF before data

collection.
Data sources

The database provided by the HFF contained all ED visits between 2017 and 2019 as
well as patient PHC information like the assignment of a family physician and the health
care unit to which they belong. In addition, the patient's age, sex, nationality, county of
residence, exemption from co-payment, date and time of the ED visit, source of referral,
category of Manchester Triage System (MTS), and outcome (discharge, hospital
admission, death). The initial database, per ED visit, was restructured into a database

per user.
Variables

The study's dependent variable was the number of ED visits per user, and the two main
independent variables of interest were family physician assignment (yes/no) and the PC
provision model (PHCU/FHP-A/FHP-B).

The characterization of ED users was also based on sex, age (calculated at the time of
the first ED visit), age group, nationality, and county of residence. Other variables were
considered because they could: i) influence the number of ED visits (number of ED visits
with and without exemption of co-payment); ii) were proxy indicators of severity (26)
(number of ED visits classified in three MTS categories: blue and green, yellow, orange
and red; number of ED visits that led to hospitalization and death); and iii) because they
could be related to the PHC organization (period and time of ED visit, ED visits referred
and not referred by health entity). From the date and time of the ED visit, the period was
extracted and grouped into weekdays and weekends, and the time was grouped into day
(from 8:00 am to 7:59 pm) and night (from 8:00 pm to 7:59 am). The variable "ED visits
referred by health entity" means that a patient was referred by the PHC, call center
helpline (Saude 24), or another health entity, and “not referred” when go on their own
initiative.

Due to the way the database was constructed per user, all the above variables are

numeric (e.g., a patient has three ED visits, two exempt of co-payment and one non-
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exempt; two with blue and green and one with yellow MTS category; two at weekday and

one at weekend...).

Data Analysis

The univariate analysis was performed to characterize ED users and ED visits presenting
absolute and relative frequencies. The bivariate analysis was performed to characterize
ED visits per user with the presentation of means, median, standard deviation, and
range. For categorical variables (sex, age group, nationality, residence, family physician,
PC provision model, and ED visits that led to death), means were compared, and the
nonparametric Mann-Whitney and Kruskal-Wallis tests were used to calculate the p-

value.

The numerical variables (humber of ED visits exempt of co-payment and non-exempt,
period and time of ED visit, ED visits referred and not referred by health entity, ED visits
MTS blue+green/yellow/orange+red, and ED visits that led to hospitalization) were
analyzed by Spearman's correlation with the calculi of correlation coefficient and the p-
value in relation to the total number of ED users.

Multivariable analysis was used to adjust for possible confounders, using a Poisson
regression model with a log link function (27), the dependent variable being the number
of ED visits and the means ratio [Exp(B)] of ED visits given by the exponential regression
parameter. The robust estimation method was used to control for possible overdispersion
effects. The independent variables considered in the application of this model were age,
sex, nationality, residence (county), family physician, and PC provision model. The value
1 was used for the reference ratio effect between each of the categories of a categorical

variable and the reference category.

The significance level considered was 5%. All statistical analysis was performed using
IBM SPSS®v28.

Results

The study included 168,657 ED users, 55.02% were female and 45.98% were male, with
an average age of 51 years old (SD+20.45), ranging from 18 to 110, with the highest
percentage of patients (15.83%) in the 46-55 age group. According to the ED users’
nationality, 89.20% were Portuguese, followed by those from Portuguese-speaking
African Countries (PAC) (6.45%), Brazil (2.61%), Europe (1.03%), and others (0.71%).
The study identified ED users from 134 different nationalities. Most ED users live in the
county of Sintra (61.20%), followed by Amadora (31.22%) and other counties within the
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Lisbon district (4.25%). The majority of ED users had an assigned family physician
(73.88%) and regarding the PC provision model, 59.95% of the patients were registered
in a PHCU, 20.69% in an FHP-A, and 19.36% in an FHP-B (Table 1).

All ED users had a total of 367,243 ED visits. Of all ED visits, 66.31% were exempt from
co-payments and only 16.34% were referred by a healthcare entity, while 88.66% were
self-initiated. Most ED visits occurred on weekdays (76.18%) and during the day
(72.20%). In terms of the MTS categories, in 51.34% patients were considered less/non-
urgent (blue+green), 35.29% urgent (yellow”, and 13.37% very urgent/emergent
(orange+red). Of all ED visits, 12.08% resulted in hospitalization and 0.07% resulted in
death (Table 2).

On average there were 2.18 ED visits per patient, ranging from 1 to 207. Females had
an average of 2.20 ED visits per user, slightly higher than males (2.15), but the median
was the same. In terms of age group, excluding the 18-25 age group, the average
number of ED visits per user increased with age up to 85, with a decrease of 0.02 from
the age of 86. From the 76-85 age group onwards, the median increased to 2 ED visits
per user. The Portuguese had the highest average number of ED visits per user (2.21),
followed by those from the PAC (2.02), Europe (1.84) Brazil (1.74), and then other
nationalities (1.71). Patients living in the county of Amadora, where the HFF is located,
had a higher average number of ED visits per user (2.34), followed by those from Sintra
(2.15), and other counties in the Lisbon district (1.81). Patients with an assigned family
physician had an average of 2.40 ED visits, 0.04 more than patients without a family
physician (2.36), but the median remained the same for both (2 ED visits per user).
Patients registered in a PHCU had the lowest average number of ED visits (2.03)
compared to those registered in a FHP-A (2.43) and in a FHP-B (2.36), with a median
increase of 2 ED visits per user for the latter compared to those in a PHCU, where the
median was 1. ED users with a co-payment exemption showed a strong correlation with
the (increased) number of ED visits (0.60), as opposed to those without exemption, which
had a weak correlation (0.22); not being referred by a health entity showed a strong
correlation with the number of ED visits (0.84). ED users had a higher average number
of ED visits on weekdays (1.66) than on weekend (0.52), with a strong and moderate
correlation (0.81 and 0.42, respectively) with the number of ED visits. We can observe
the same for ED visits during the daytime, with an average of 1.57 ED visits compared
with 0.61 at night (correlation coefficient 0.77 and 0.40, respectively). There was a strong
correlation (0.60) between the number of ED visits and patients prioritized as less urgent
or non-urgent (blue+green), and a weak correlation (0.34) with patients prioritized as

very urgent/emergent (orange+red). There was a weak correlation between ED visits
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that led to hospitalization and the number of ED visits, and no correlation between this
and ED visits that led to death (0.014). The p-value indicated that the difference was

statistically significant (p<0.001) for all variables above mentioned (Table 3).

The sub-analysis carried out relating the PC provision model to the MTS categories
(Table S2) showed that patients enrolled in FHP-A had the highest average number of
less/non-urgent ED visits (blue+green) (1.21), followed by those in FHP-B (1.17), and
finally those in PHCU (1.01). The same distribution was seen for users with very
urgent/emergent ED visits (orange+red), with FHP-A users having the highest average
number of ED visits (0.31), followed by FHP-B users (0.30), and finally PHCU users
(0.26). The values are statistically significant for both variables (p<0.001). On the other
hand, having or not having an assigned family physician was not related to the number
of ED visits that were less/non-urgent (mean of ED visits 1.19 and 1.20 respectively, and
p=0.148). As far as very urgent/emergent ED visits were concerned, patients with an
assigned family physician had a slightly higher average number of ED visits (0.31 vs.
0.30), with a statistically significant difference (p=0.005).

The data were adjusted using the multivariable Poisson regression model (Table 4), and
it was found that having an assigned family physician was not associated with the
number of ED visits per user (Exp(B)=1.000; p=0.976). On the other hand, patients
enrolled in FHP-B reduced the number of ED visits by 2.7% compared to those enrolled
in a PHCU (Exp(B)=0.973; p=0.004), while patients enrolled in an FHP-A increased the
number of ED visits by 1.3% compared to PHCU(Exp(B)=1.013), without statistical
significance (p=0.150). Regarding the adjustment variables (sex, age, nationality, and
county of residence), the results confirmed what was described above. In other words,
there was no statistically significant difference between female vs male ED visits
(Exp(B)=1.002; p=0.739); with increasing age of the patients, the number of ED visits
increased (Exp(B)=1.005; p<0.001); Portuguese patients had the highest number of ED
visits (reference); and patients living in the municipality of Amadora, compared to those
living in other counties, increased the number of ED visits in 45.3% (Exp(B)=1.453;
p<0.001).

Discussion

For main variables of interest, related to the organization of PHCs, it was found that
having or not having a family physician assigned did not influence the number of ED
visits per user. These results are consistent with Maeng et al (2017) who also concluded

that interventions focused on family physicians aimed at reducing ED use will not have
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a significant impact (28). On the other hand, studies have shown that having an assigned
family physician helps reducing the number of ED visits and inappropriate ED use (29-
31) due to the relationship with the patient and the continuity of care (32). Nonetheless,
other factors should also be considered, such as easy access to timely consultations
with a family physician. These factors may act as barriers and contribute to an increase
in ED visits (30,33). In this context, several studies have concluded that improving
access to PHC (14) by extending opening provider care hours (34), making it easier to
book appointments, and assigning family physicians to the entire population, can help
reduce the number of ED visits, while at the same time reducing inequalities and enabling
better health outcomes (31,35).

As for the PC provision model, more than half of ED users were enrolled in a PHCU.
After adjusting for the multivariable Poisson regression model, users enrolled in FHP-B
were associated with fewer ED visits, even reducing the number of ED visits (2.7%) when
compared to users enrolled in PHCU, in opposite to users enrolled in FHP-A, who were
associated with a 1.4% increase in the number of ED visits. This result was unexpected
since the average number of ED visits per patient registered in an FHP-B was higher
(2.36) than the average number of those registered in a PHCU (2.03). In 2015, the OECD
suggested in the Review of Health Care Quality report, about PHC reform, the need to
establish a date from which all PHCUs should transition to FHP or introduce incentives
based on quality and performance in PHCU (23). Based on the results of our study, this
intervention could help reduce ED utilization. It should be noted that in this model,
professionals receive additional incentives for performance, which may improve the
quality of care (36), although the associated costs must be considered from a cost-
effectiveness perspective. We refer to two different Portuguese studies, with an
approach to the PC provision model, in which in the first Vaz et al (2014) concluded that
FHP-B negatively affects ED utilization (37); and in the second Almeida and Vales (2020)
showed that the FHP-B influenced the appropriate use of ED (38). In this study, as in the
last one, considering the appropriate/inappropriate use of the ED related to the MTS
categories, users of FHP (A and B) were associated with a higher number of very
urgent/emergent ED visits. However, they were also the ones with the highest average
number of ED visits less/non-urgent per user. Nevertheless, FHP-B is associated with
higher quality and faster access, higher coverage by family physicians, as well as greater
proximity between health professionals and patients, promoting continuity of care (22)
and a relationship of trust with patients. This relationship can play a decisive role in
making patients aware of their illness and guiding them in their choice of healthcare

provider.
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Given the large sample size, the number of ED visits per user was significantly different
between categories for all the variables studied (p<0.001) (Table 3), so we must be
critical regarding statistical significance (p-value). After also considered the absolute
value of the mean and median, some of these differences were seems to be irrelevant
as in the case of sex and family physician assignment. So, our study also revealed that
females used the ED more than males, but there seems to be no statistical association
between sex and the number of ED visits as other studies have concluded (13). On the
other hand, age influences the number of ED visits, as the number of ED visits per patient
increases with age (40,41). In terms of nationality, Portuguese users were the ones who
contributed most to the increase in the number of ED visits per user. The proximity of the
user's residence to the hospital also contributes to the increase in ED visits per user, in
line with previous studies (37,42,43).

Patients were exempt from co-payment in 66.31% of ED visits, and between 2017 and
2019, about half of the Portuguese population was exempt from payment, mostly due to
low income (20). This variable was found to be strongly associated with the increase in
the number of ED visits, which is consistent with previous studies suggesting greater
demand for healthcare at lower cost (10,44). Co-payments for ED use are a widely used
measure that some studies have shown to be associated with a decrease in ED use,
mainly for non-urgent cases (45,46). However, Wu et al (2023) warn that this measure
may discourage appropriate ED visits and be associated with income inequalities (47).
51.34% of ED visits were considered by MTS as less/non-urgent which, according to the
Portuguese Health Ministry, should be treated out of ED, by PHC (48). Only in 16.34%
of ED visits, users were referred by a health entity, while in the remaining (83.66%) they
arrived at the ED on their initiative. Most ED visits occurred on weekdays and during the

day, when PHCs also provide care.
Limitations

This study has several limitations. First, the reliability of the data provided, which we
used as the basis of the study, as it was a retrospective study. Second, it was not
possible in this study to assess the characteristics of users, especially about
socioeconomic, family status, and educational level. Third, a comorbidity variable would
be important for the outcome study. Fourth, it was not possible to access data on the

frequency utilization of PHC, allowing identification of access problems.
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Conclusions

The organization of the PHC, expressed in this study by the assignment of a family
physician and by the PC provision model, was not related to the number of ED visits per
user concerning the assignment of a family physician. On the other hand, the PC
provision model is related to the number of ED visits, and users enrolled in FHP-B were
associated with a reduction in the average number of ED visits. This could have an
impact if we shift all people from PHCU to FHP-B, although this should be evaluated
from a cost-effectiveness perspective. Furthermore, the inappropriate use of ED must be
the focus of attention. To develop strategies, people's literacy levels should be
considered and included, contributing to changing their approach to choosing the most
appropriate care provider for their condition. The use of ED is a complex and
multidimensional phenomena requiring integrated and concerted interventions, adapted

to the country’s context, and linked to a monitoring system that allows its evaluation.
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Table 1 - Characterization of ED users, from 2017 to 2019

Variable N %
All ED users 168,657 100.00%
Sex
Female 92,799 55.02%
Male 75,858 44,98%
Age
Mean+SD 51+20.45 -
Median (range) 50 (18-110) -
Age group
18-25 21,611 12.81%
26-35 23,548 13.96%
36-45 26,263 15.57%
46-55 26,695 15.83%
56-65 22,601 13.40%
66-75 21,905 12.99%
76-85 18,404 10.91%
>86 7,630 4.53%
Nationality
Portugal 150,430 89.20%
PAC 10,881 6.45%
Brazil 4,408 2.61%
Europe 1,739 1.03%
Other 1,199 0.71%
Residence (county)
Sintra 103,216 61.20%
Amadora 52,659 31.22%
Other Lisbon counties 7,172 4.25%
Other counties 5,610 3.33%
Family physician
Yes 89,878 73.88%
No 31,775 26.12%
PC provision model
PHCU 101,102 59.95%
FHP-A 34,899 20.69%
FHP-B 32,656 19.36%

ED: Emergency Department. FHP-A: Family Health Practices model A. FHP-B: Family Health Practices
model B. PAC: Portuguese-speaking African Countries. PC: Primary Care. PHCU: Personalized Health
Care Units.



Table 2 - Characterization of ED visits, from 2017 to 2019

Variable N %

All ED visits 367,243 100.00%
Exemption of co-payment

Exempted 243,531 66.31%

Non-exempted 123,712 33.69%
Period of ED visits

Weekday 279,780 76.18%

Weekend 87,463 23.82%
Time of ED visits

Day 265,141 72.20%

Night 102,102 27.80%
Referral by health entity

With referral 60,002 16.34%

Without referral 307,241 83.66%
MTS categories

Blue+Green 181,967 51.34%

Yellow 125,074 35.29%

Orange+Red 47,386 13.37%
ED visits that led to hospitalization 44,363 12.08%
ED visits that led to death 267 0.07%

ED: Emergency Department. MTS: Manchester Triage System.
*There were 12,815 (3.49%) ED visits triaged as “white”, which were not considered in the study of this
variable.



Table 3 - Characterization of ED visits per user, from 2017 to 2019

N Mean SD Median Range p-value Corr. coef.

All ED users 168657 2.18 2.47 1.00 1-207 - -
Sociodemographic characteristics per ED user
Sex
Female 92,799 2.20 2.45 1.00 1-203
<0.001 -
Male 75,858 2.152.50 1.00 1-207
Age-group
18-25 21,611 1.97 1.81 1.00 1-47
26-35 23,548 1.89 1.83 1.00 1-68
36-45 26,263 1.98 2.10 1.00 1-90
46-55 26,695 2.06 2.69 1.00 1-186
<0.001 -
56-65 22,601 2.18 2.84 1.00 1-207
66-75 21,905 2.39 2.61 1.00 1-119
76-85 18,404 2.75 3.07 2.00 1-203
>86 7,630 2.732.69 2.00 1-58
Nationality
Portugal 150,430 2.21 2.52 1.00 1-207
PAC 10,881 2.02 2.36 1.00 1-123
Brazil 4,408 1.741.44 1.00 1-35 <0.001 -
Europe 1,739 1.841.48 1.00 1-14
Other 1,199 1.711.40 1.00 1-16
Residence (county)
Sintra 103,216 2.152.32 1.00 1-203
Amadora 52,659 2.34 2.85 1.00 1-207
Other Lisbon counties 7172 181181 1.00 1-39 00t -
Others 5,610 1.741.90 1.00 1-47
PHC characteristics per ED user
Family Physician
Yes 89,878 2.40 2.76 2.00 1-203<0.001 -
No 31,775 2.36 2.79 2.00 1-207
PC provision model
PHCU 101,102 2.03 2.39 1.00 1-207
FHP-A 34,899 2.43 2.63 2.00 1-115<0.001 -

FHP-B 32,656 2.36 2.53 2.00 1-119
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Table 3 - Characterization of ED visits per user, from 2017 to 2019 (continuation)

N Mean SD Median Range p-value Corr. coef.

ED visit characteristics per ED user*

Exemption of co-payment

Exempted 168,657 1.44 2.39 1.00 0-206 <0.001 0.60

Non-exempted 0.731.12 0 0-39 <0.001 0.22
Period of ED visit

Weekday 1.66 1.97 1.00 0-143<0.001 0.81

Weekend 168,657 052090 0 0-65<0.001 0.42
Time of ED visit

Day 1.57 1.90 1.00 0-185<0.001 0.77

. 168,657

Night 0611.18 0 0-183<0.001 0.40
Referral by health entity

With referral 0.360.70 0 0-48 <0.001 0.25

Without referral 168,657 1.82 2.32 1.00 0-207<0.001 0.84
MTS categories

Blue+Green 1.08 1.44 1.00 0-140<0.001 0.60

Yellow 168,657 0.74 1.10 0 0-47 <0.001 0.51

Orange+Red 0.280.66 0 0-81 <0.001 0.34
ED visits that led to hospitalization 168,657 0.26 0.68 0  0-24 <0.001 0.30
ED visits that led to death

Yes 267 3.08 3.10 2.00 1-21 0.014

<0.001
No 168390 2.18 2.47 1.00 1-207

ED: Emergency Department. FHP-A: Family Health Practices model A. FHP-B: Family Health Practices
model B. MTS: Manchester Triage System. PAC: Portuguese-speaking African Countries. PC: Primary

Care. PHCU: Personalized Health Care Units.
*For ED visit characteristics per user, the p-value and correlation coefficient were calculated in relation to

the total number of ED users.
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Table 4 — Multivariable Poisson regression for factors associated with the
number of ED visits

Cl 95% Wald to

Parameters MeEans ratio Exp(B) Sig.(p)
xp(B) . :
Inferior  Superior
Sex
Female 1.002 0.989 1.015 0.739
Male (reference) 1 . . :
Age 1.005 1.005 1.006 0.000
Nationality
Other 0.926 0.906 0.947 <0.001
Portugal (reference) 1
Residence (county)
Amadora 1.453 1.403 1.505 0.000
Sintra 1.283 1.241 1.327 0.000
Other Lisbon counties 1.042 1.000 1.086 0.051
Other countries (reference) 1
Family Physician
Yes 1.000 0.981 1.018 0.976
No (reference) 1
PC provision model
FHP-B 0.973 0.955 0.991 0.004
FHP-A 1.013 0.995 1.031 0.150
PHCU (reference) 1

FHP-A: Family Health Practices model A. FHP-B: Family Health Practices model B. PC: Primary Care.

PHCU: Personalized Health Care Units.

Poisson regression with logarithmic link function and robust estimation, with dependent variable the number
of ED visits and with the exponential regression parameter representing the ratio of arithmetic means of ED

visits.
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Supplementary material

Table S1 - Characterization of ED users without information on family physician
in comparison with ED users with information

Variable Without information on FP  With information on FP
N % N %
Total ED users 47,004 100.00% 168,657 100.00%
Sex
Female 24,664 52.50% 92,799 55.02%
Male 22,340 47.50% 75,858 44.98%
Age
Mean+SD 50.60+20.22 - 51+20.45 -
Median (range) 49 (18-110) - 50 (18-110) -
Age group
18-25 5,683 12.10% 21,611 12.81%
26-35 7,150 15.20% 23,548 13.96%
36-45 8,140 17.30% 26,263 15.57%
46-55 7,546 16.10% 26,695 15.83%
56-65 6,207 13.20% 22,601 13.40%
66-75 5,433 11.60% 21,905 12.99%
76-85 4,484 9.50% 18,404 10.91%
>86 2,361 5.00% 7,630 4.53%
Nationality
Portugal 40,808 86.80% 150,430 89.20%
PAC 3,771 8.00% 10,881 6.45%
Brazil 1,360 2.90% 4,408 2.61%
Europe 623 1.30% 1,739 1.03%
Other 442 0.90% 1,199 0.71%
Residence (county)
Sintra 27,725 59.00% 103,216 61.20%
Amadora 17,055 36.20% 52,659 31.22%
Other Lisbon counties 1,253 2.70% 7,172 4.25%
Other counties 971 2.10% 5,610 3.33%

ED: Emergency Department. FP: Family Physician. PAC: Portuguese-speaking African Countries.



Table S2 - Manchester Triage System categories and PHC characteristics

N Mean SD Median Range p-value
MTS category Blue+Green

Family Physician

Yes 89,878 1.19 1.55 1.00 0-110 0.148
No 31,775 1.20 1.67 1.00 0-140

PC provision model

PHCU 101,102 1.01 0.66 1.00 0-140

FHP-A 34,899 1.21 0.67 1.00 0-61 <0.001
FHP-B 32,656 1.17 0.67 1.00 0-64

MTS category Orange+Red

Family Physician

Yes 89,878 0.31 0.74 0 0-81 0.005
No 31,775 0.30 0.64 0 0-20

PC provision model
PHCU 101,102 0.26 0.66 0 0-81
FHP-A 34,899 0.31 0.67 0 0-17 <0.001
FHP-B 32,656 0.30 0.66 0 0-27

FHP-A: Family Health Practices model A. FHP-B: Family Health Practices model B. MTS: Manchester
Triage System. PC: Primary Care. PHCU: Personalized Health Care Units.

The p-value was calculated using the Mann-Whitney test (family physician assignment) and the Kruskal-
Wallis test (PC provision model).
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