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RESUMO 

Introdução A doença aguda e a hospitalização são frequentemente associadas à diminuição da 
independência nas atividades básicas de vida diária. Um planeamento dos cuidados de enfermagem 
que inclua intervenções ao nível da manutenção da mobilidade, na lógica do autocuidado, pode 
constituir um contributo precioso na prevenção do declínio funcional e na reconstrução da 
independência no autocuidado após um evento causador de dependência. 

Objetivos Conhecer a magnitude do declínio funcional em doentes idosos internados por doença 
aguda numa enfermaria de medicina interna num hospital português. Criar, implementar e avaliar um 
Programa de Cuidados de Enfermagem centrados no Autocuidado Básico. 

Metodologia Este trabalho dividiu-se em várias etapas. Numa primeira etapa foi desenvolvido um 
estudo retrospetivo que analisou durante um ano todos os doentes idosos internados, quanto à sua 
capacidade para o autocuidado básico entre a admissão ao hospital e a alta. Simultaneamente foi 
criado um Programa de Cuidados de Enfermagem centrados no Autocuidado Básico; o programa 
incluiu 2 componentes principais: intervenções de baixo custo ao nível do ambiente/estrutura do serviço 
de internamento e (re)organização dos cuidados de enfermagem. Numa segunda etapa foi 
desenvolvido um estudo prospetivo observacional que pretendeu caracterizar as trajetórias funcionais 
dos doentes idosos desde 2 semanas antes da admissão ao hospital até ao dia da alta; a capacidade 
funcional foi medida com recurso ao índice de Katz. Por último, avançamos para a avaliação do 
Programa de Cuidados de Enfermagem centrados no Autocuidado Básico através de um estudo 
controlado randomizado de dois grupos com medidas repetidas; utilizou-se como medida de resultado 
a mudança no número médio de atividades básicas de vida diária entre 2 semanas antes da admissão 
ao hospital e o dia da alta. 

Resultados O estudo retrospetivo sobre a capacidade para o autocuidado básico entre a admissão ao 
hospital e a alta incluiu uma amostra de 384 doentes com idade mediana de 81 anos. Os doentes mais 
velhos (idade ≥ 85 anos) registaram uma percentagem mais elevada de dependência no autocuidado 
básico quer na admissão, quer na alta; e também foram o grupo que menos declinou na capacidade 
para o autocuidado básico durante o internamento. Os idosos mais jovens (idade entre 65-74 anos) 
foram o grupo mais independente no autocuidado básico quer na admissão, quer na alta; mas foram 
aqueles que registaram uma maior percentagem de declínio em 3 dos 4 autocuidados básicos avaliados 
durante o internamento. O estudo sobre as trajetórias funcionais dos doentes idosos incluiu 91 doentes 
com idade mediana de 81 anos. Entre as 2 semanas antes da admissão ao hospital e o momento da 
admissão, 78,0% dos doentes reportaram perda da capacidade para realizar independentemente uma 
ou mais atividades básicas de vida diária; entre as 2 semanas antes da admissão ao hospital e o 
momento da alta cerca de 41% dos doentes com idade entre os 65 e os 74 anos declinaram na sua 
capacidade para o autocuidado básico e este número aumentou para mais de 80% nos doentes com 
idade ≥ 85 anos (p=0.005). O estudo controlado randomizado demostrou que um Programa de 
Cuidados de Enfermagem centrados no Autocuidado Básico tem efeito significativo nos resultados 
funcionais dos doentes. Os doentes no grupo de cuidados habituais e no grupo de intervenção eram 
semelhantes na sua capacidade para o autocuidado básico 2 semanas antes da admissão ao hospital 
(p=0.787) e no momento da admissão (p=0.337). Os doentes do grupo de intervenção tiveram alta com 
uma capacidade funcional superior aos doentes do grupo dos cuidados habituais: na alta conseguiam 
fazer de forma independente 2.92 atividades básicas de vida diária, enquanto os doentes do grupo dos 
cuidados habituas conseguiam fazer de forma independente 1.90 atividades básicas de vida diária 
(p<0.001).  

Conclusão Quando comparamos a capacidade funcional dos doentes idosos entre a admissão e alta 
hospitalar verificamos que todos os doentes, independentemente da sua idade apresentam declínio 
funcional. Contudo, o declínio funcional que se verifica nas duas semanas anteriores à admissão 
hospitalar é determinante nos resultados funcionais dos doentes. Os doentes mais velhos (idade ≥ 85 
anos) são aqueles que no momento da alta mais falham em recuperar o nível de funcionalidade prévio. 
O Programa de Cuidados de Enfermagem centrados no Autocuidado Básico melhora os resultados 
funcionais dos doentes idosos internados por doença aguda numa enfermaria de medicina interna. 

Palavras-chave: Idosos. Declínio Funcional. Hospitalização. Atividades Básicas de Vida Diárias. 
Enfermagem.
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ABSTRACT 

Introduction Acute illness and hospitalization are often associated with decreased independence in 
basic activities of daily living. Nursing care planning that includes interventions to maintain mobility, in 
self-care logic, can be a valuable contribution in preventing functional decline and in the reconstruction 
of independence in self-care after a dependency event. 

Objective To assess the magnitude of functional decline in older patients hospitalized for acute illness 
in an internal medicine ward in a Portuguese hospital. Create, implement and evaluate a Nursing Care 
Program focused on Basic Self Care. 

Methodology This work was divided into several stages. In a first stage, a retrospective study was 
carried out which analyzed during one year all older patients hospitalized regarding their capacity for 
basic self-care between hospital admission and discharge. Simultaneously a Nursing Care Program 
focused on Basic Self-Care was created; the program included 2 main components: low-cost 
interventions in the service environment/structure and (re) 

organization of nursing care. In a second stage, an observational prospective study was developed that 
aimed to characterize the functional trajectories of older patients from 2 weeks before hospital admission 
until discharge day; functional capacity was measured using the Katz index. Lastly, we proceed to the 
evaluation of the Nursing Care Program focused on Basic Self-Care through a randomized controlled 
study of two groups with repeated measures; the main outcome was changes in the average number of 
independent basic activities of daily living from 2 weeks before admission to discharge. 

Results The retrospective study on the capacity for basic self-care between hospital admission and 
discharge included a sample of 384 patients with a median age of 81 years. Oldest-old (aged ≥ 85 years) 
had a higher percentage of dependence on basic self-care in both admission and discharge; and were 
the ones that declined the least in basic self-care capacity during hospital stay. Younger-old (aged 65-
74 years) were the most independent in basic self-care in both admission and discharge; but were those 
who recorded a higher percentage of decline in 3 of the 4 basic self-care evaluated during hospital stay. 
The study about functional trajectories of older patients included 91 patients with a median age of 81 
years. Between the 2 weeks before hospital admission and admission, 78.0% of patients reported loss 
of ability to perform independently one or more basic activities of daily living; between 2 weeks before 
hospital admission and discharge, about 41% of patients aged 65-74 years declined in their ability to 
perform basic self-care and this number increased to more than 80% in patients aged ≥ 85 years 
(p=0.005). The randomized controlled trial showed that a Nursing Care Program focused on Basic Self-
Care has a significant effect on patients’ functional outcomes. Usual care and intervention group patients 
were similar in their capacity for basic self-care the 2 weeks prior to hospital admission (p = 0.787) and 
at admission (p = 0.337). Intervention group patients were discharged with a higher functional status 
than patients in the usual care group: on discharge they were able to independently perform 2.92 basic 
activities of daily living, whereas patients in the usual care group were able to independently perform 
1.90 activities of daily living (p <0.001).  

Conclusion When we compared functional capacity of older patients between hospital admission and 
discharge, we found that all patients, regardless of their age, presented functional decline. However, 
functional decline that occurs in the two weeks prior to hospital admission is determinant in functional 
outcomes of patients. Oldest-old patients (age ≥ 85 years) are those who at discharge most fail to regain 
their previous level of functionality. Nursing Care Program focused on Basic Self-Care improves 
functional outcomes of older patients hospitalized for acute illness in an internal medicine ward. 

Keywords: Older people. Functional decline. Hospitalization. Basic activities of daily living. Nursing. 
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INTRODUCTION 

 

The demographic changes worldwide, with an uninterruptedly growing older population, pose 

a massive challenge. This will have a vast impact on health care cause the number of older 

patients admitted to the hospital will likewise increase (Rechel et al., 2013; Spillman & Lubitz, 

2000). Acute hospital admissions play an important role in the disabling process at the elderly 

years, due to the damaging effects of the present illness or injury and the hazards of hospital 

stay (Gill, Gahbauer, Han, & Allore, 2015). 

Ageing is associated with physical changes such as a decline in muscle strength and aerobic 

capacity, and a diminished quality of senses and skin integrity (Creditor, 1993; Faulkner, 

Larkin, Claflin, & Brooks, 2007). These changes increase the vulnerability to illnesses and 

hospitalization and could precipitate a cascade of events and complications that could result 

in functional decline (Hoogerduijn, Grobbee, & Schuurmans, 2014). Creditor, in 1993, already 

suggested a model that lists the hazards of hospitalization of the elderly. This model describes 

the factors related to the normal ageing process that when associated with hospitalization and 

bed rest contributes to the occurrence of functional decline (Creditor, 1993). 

Conditions related to ageing, such as a cognitive and functional decline, visual and hearing 

impairment, sarcopenia, decreased mobility, and malnutrition, are commonly described as 

geriatric syndromes (Cruz-Jentoft, Landi, Topinkova, & Michel, 2010; Olde Rikkert, Rigaud, 

van Hoeyweghen, & de Graaf, 2003; Vetrano et al., 2016). Inouye describes five geriatric 

syndromes: pressure ulcers, incontinence, falls, functional decline and delirium (Inouye, 

Studenski, Tinetti, & Kuchel, 2007). Some studies found an association between geriatric 

syndromes and poor health outcomes including functional decline (Anpalahan & Gibson, 2008; 

Inouye et al., 2007; McRae et al., 2016). 

Chronic diseases and their coexistence are another common problem for older adults 

(Marengoni, Winblad, Karp, & Fratiglioni, 2008; Vetrano et al., 2016). As the number of chronic 

diseases increases, the risk of disability and decreasing mobility also increases (Lee, Cigolle, 

& Blaum, 2009; Marengoni, Angleman, & Fratiglioni, 2011; Marengoni, von Strauss, Rizzuto, 

Winblad, & Fratiglioni, 2009; Wolff, Boult, Boyd, & Anderson, 2005). 

There is a large variability in measuring functioning of older people and a large variety of clinical 

definitions of functional decline (Buurman, van Munster, Korevaar, de Haan, & de Rooij, 2011; 
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Kosse, Dutmer, Dasenbrock, Bauer, & Lamoth, 2013; White, Wilson, & Keysor, 2011). In a 

simple and intelligible way, functional decline can be defined as a loss of the ability to 

independently perform activities of daily living (ADL) such as bathing and toileting, and/or 

instrumental activities of daily living (IADL), such as travelling and shopping. Functional decline 

leads to a decreased functional status that also predicts more functional decline, the onset of 

geriatric syndromes and other adverse events (Covinsky et al., 2000; Gill, Allore, Gahbauer, & 

Murphy, 2010; Hoogerduijn et al., 2014; Inouye et al., 2007). 

Hospitalization can, opposing to what people imagine, change the prognosis of older patients 

negatively by changing their life from independent to dependent (Hoogerduijn et al., 2014). 

The iatrogenic aspects of hospitalization, such as bed rest, are a burden for older patients 

resulting in an acceleration of problems related to ageing and a loss of independence in basic 

self-care (Kortebein, Ferrando, Lombeida, Wolfe, & Evans, 2007; Kortebein et al., 2008; 

Martinez-Velilla, Herrero, Cadore, Saez de Asteasu, & Izquierdo, 2016). That is why 

hospitalization in older people is significantly associated with negative outcomes such as 

increased length of stay, increased risk of falls, and loss of capacity for self-care or ADLs, 

discharge into a nursing home, readmissions, and consequent morbid-mortality (Martinez-

Velilla et al., 2018; Zisberg et al., 2011). Patients discharged with acquired functional 

dependence also demonstrated an increased probability of hospital readmission (Hoyer et al., 

2014) and death (Boyd et al., 2008; Matzen, Jepsen, Ryg, & Masud, 2012). That is why 

functional decline as a result of hospitalization is a serious threat for older people as it has a 

high impact on the quality of life and health-care demands (Martinez-Velilla et al., 2016). 

Older hospitalized patients spend most of their hospital stay in bed, even when able to walk 

independently (Brown, Redden, Flood, & Allman, 2009; Callen, Mahoney, Grieves, Wells, & 

Enloe, 2004; Martinez-Velilla, Urbistondo-Lasa, Veintemilla-Erice, & Cambra-Contin, 2013). 

They spend greater than 80% of their time lying in bed and less than 43 minutes per day 

walking, despite being able to walk independently since admission (Brown et al., 2009). Low 

mobility in older hospitalized patients is an independent predictor of poor hospital outcomes at 

discharge, specifically functional decline (Brown, Friedkin, & Inouye, 2004; Theou et al., 2016), 

new institutionalization, and death (Brown et al., 2004). 

The pandemic of low mobility during hospitalization can be explained by several factors, 

including the non-adoption of models for management of older patients (Baztan, Suarez-

Garcia, Lopez-Arrieta, Rodriguez-Manas, & Rodriguez-Artalejo, 2009; Ellis, Whitehead, 

Robinson, O'Neill, & Langhorne, 2011; Nikolaus, Specht-Leible, Bach, Oster, & Schlierf, 1999) 

and the belief that reducing mobility will prevent adverse events such falls (Greysen, 2016). 

Patients, nurses, and physicians have identified as barriers to patient mobility: invasive medical 
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devices, such as drains and intravenous lines; insufficient staff to provide assistance; staff 

fears about patients falling; lack of ambulatory devices; symptoms, such as weakness, pain, 

or fatigue and lack of patient motivation (Brown, Williams, Woodby, Davis, & Allman, 2007) 

Comprehensive geriatric assessment are models for management of older patients, that 

increases patient’s likelihood of being alive and in their own homes after an emergency 

admission to hospital (Ellis et al., 2017; Ellis et al., 2011). Briefly we can describe 

comprehensive geriatric assessment as therefore both a diagnostic and therapeutic process. 

It seeks to ensure that problems are identified, quantified, and managed appropriately. The 

results of a meta-analysis suggest that care of older people with acute medical disorders in 

acute geriatric units leads to less functional decline at discharge and a higher probability of 

living at home after discharge (Baztan et al., 2009). 

Individual risk factors of hospital-acquired functional decline as age, lower baseline functional 

status, poor functional reserve, severity of illness, co-morbidities, and cognitive impairment are 

traditionally described in literature (McCusker, Kakuma, & Abrahamowicz, 2002; Mudge, 

O'Rourke, & Denaro, 2010). However, other factors such polymedication (Kim & Parish, 2017; 

Pedone et al., 2005; Volpato et al., 2007), malnutrition (Zisberg, Shadmi, Gur-Yaish, Tonkikh, 

& Sinoff, 2015) and a low body mass index (Pedone et al., 2005; Volpato et al., 2007) have 

also been described as increasing the risk of hospital functional decline and worsening of 

geriatric syndromes. 

In addition to individual factors, nursing and hospital factors contributed to the occurrence of 

functional decline (Boltz, Resnick, Capezuti, Shuluk, & Secic, 2012; Palese et al., 2016; 

Zisberg et al., 2015). A recent research conducted in Italy found that increasing the amount of 

care delivered by competent nurses, providing and supervising direct-care activities, may 

reduce the occurrence of functional decline in older patients admitted to medical units (Palese 

et al., 2016). 

Regardless of resolution of the cause for hospitalization, patients, especially those who are 

frail, are often discharged with a new major disability (Boyd et al., 2008; Covinsky, Pierluissi, 

& Johnston, 2011; Martinez-Velilla et al., 2016). From 34% to 64% of patients admitted from 

acute medical conditions showed significant decline in the few days before hospital admission 

(Covinsky et al., 2003; D'Onofrio, Bula, Rubli, Butrogno, & Morin, 2017; Fimognari et al., 2017; 

Mudge et al., 2010; Palleschi et al., 2014). About 35%-43% of older adults reported hospital-

acquired functional decline at discharge (Boyd et al., 2008; Covinsky et al., 2003; D'Onofrio et 

al., 2017; Mudge et al., 2010), and this rate increased to 50% in people aged >85 (Covinsky 

et al., 2003). More than half of all older patients do not recover to their preadmission functional 



Chapter 1 

6 

levels 1 year after discharge (Boyd et al., 2008; Gill et al., 2010). However, from admission to 

discharge, functional status improved in 18%-42% (Covinsky et al., 2003; D'Onofrio et al., 

2017; Fimognari et al., 2017; Mudge et al., 2010) of patients and declined in approximately 7-

19% (Covinsky et al., 2003; D'Onofrio et al., 2017; Mudge et al., 2010; Siqueira, Cordeiro, 

Perracini, & Ramos, 2004). Frequently, functional decline cannot only be attributed to the acute 

medical condition for which a patient was hospitalized (Creditor, 1993). 

Recovering from functional decline is challenging and can adversely impact older patients’ 

quality of life and transitions of care (Boltz, Capezuti, Shabbat, & Hall, 2010; Brown et al., 

2009). Prevention starts with recognizing patients who are at risk for functional decline (Chase, 

Lozano, Hanlon, & Bowles, 2018). Regular physical mobility and early rehabilitation protocols 

applied during acute hospitalization are critical to prevent functional decline and frailty (de 

Morton, Keating, & Jeffs, 2007; Zisberg et al., 2015; Zisberg & Syn-Hershko, 2016). 

Furthermore, nursing interventions stimulating functional independence can reduce the risk of 

hospital-acquired functional decline (Boltz, Resnick, Capezuti, Shabbat, & Secic, 2011; Boltz 

et al., 2012). 

Function-focused care (FFC) is an approach to care in which nurses help patients engage in 

ADL and physical activity, with the aim of prevent avoidable functional decline (Boltz et al., 

2012; Resnick et al., 2016). Boltz et. al (2012) conducted a study that aimed to examine the 

characteristics of older medical patients who were engaged in FFC and to explore the 

relationship of FFC with functional outcomes. The authors findings suggest that FFC can have 

a positive influence on the functional trajectory of hospitalized older adults (Boltz et al., 2012). 

Two meta-analyses demonstrated that hospital-based exercise and mobility programs, in the 

acute care hospital and acute rehabilitation settings, can improve hospital costs, length of stay, 

and rates of discharge to home (de Morton et al., 2007; Peiris, Taylor, & Shields, 2011). 

Brown et. al (2016) conducted a randomized clinical trial which aim was to examine the effect 

of an in-hospital mobility program on post hospitalization function and community mobility. The 

study included 100 hospitalized older patients; those in a mobility program were less likely to 

experience a decline in community mobility when compared with usual care and were able to 

maintain their pre hospitalization community mobility status. The authors found that an easy-

to-implement mobility program that included offering assistance with ambulation twice a day 

linked with an intervention that focused on goal setting and addressing mobility barriers 

prevented loss of community mobility 1 month after hospital discharge (Brown et al., 2016). 

Another recent randomized clinical trial conducted in an Acute Care of Elderly unit in a tertiary 

public hospital in Spain, shows that an individualized, multicomponent exercise intervention 
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including low-intensity resistance training exercises performed during a short period (mean, 5 

days) provides a significant benefit over usual care and can help to reverse the functional 

decline associated with acute hospitalization in older patients. Although beneficial effects 

obtained in the ability to perform ADLs and physical performance, the intervention did not 

change readmission rate and mortality at 3 months (Martinez-Velilla et al., 2018). 

A nurse-driven physical mobility protocol (Move to Improve) was developed to increase the 

percentage of patients ambulating during their first 72 hours of hospitalization (Drolet et al., 

2013). Three months prior to implementation, 6.2% of intensive care unit patients and 15.5% 

of intermediate care unit patients ambulated in the first 72 hours. Following implementation of 

the program, 20.2% of intensive care unit patients and 71.8% of intermediate care unit patients 

ambulated within the first 72 hours. The authors suggest that nurse intervention may increase 

patient mobility. 

The Geriatric Friendly Environment through Nursing Evaluation and Specific Interventions for 

Successful Healing (GENESIS) was a nurse-driven physical mobility protocol to improve 

functional status in hospitalized older adults. The program consisted of nurses questioning any 

bed rest orders and to ensure that patients ambulate 3-to-4 times a day. Older adults who 

participated in the protocol maintained or improved functional status and had a reduced length 

of stay (Padula, Hughes, & Baumhover, 2009). 

Eat Walk Engage was a collaborative care model applied on a general medical ward and 

focused on early mobilization, feeding assistance, and cognitive stimulation. Over the 

implementation period the length of stay for older patients fell by 3 days, with no increase in 

reported falls. Patients approved the principles of the program, and clinical staff reported 

positive effects on patient care, teamwork, work efficiency, and job satisfaction (Mudge, 

McRae, & Cruickshank, 2015). 

Hastings et al. (2014) implemented a supervised walking program for older hospitalized 

veterans (STRIDE) to optimize physical function. The STRIDE program consisted of a targeted 

gait and balance assessment by a physical therapist, followed by daily walks supervised by a 

recreation therapy assistant for the duration of the hospital stay. The goal for participants was 

to engage in at least 20 minutes of supervised walking daily. Overall, 92% of STRIDE 

participants were discharged to home rather than to a skilled nursing facility compared to 74% 

of patients in the usual care group. Median length of stay of the participants was 4.7 days 

versus 5.7 days for the usual care group (Hastings, Sloane, Morey, Pavon, & Hoenig, 2014). 
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Despite the evidence supporting early mobilization and rehabilitation for older hospitalized 

patients, studies confirm that insufficient physical mobility is common (Andreasen, 

Soendergaard, & Holst, 2018; Brown et al., 2009; Zisberg & Syn-Hershko, 2016). 

Motivation and Concerns 

During the last decade, I have been developing my clinical practice as a nurse in a medical 

ward at Centro Hospitalar Universitário do Porto (CHUP) and I realised that the majority of 

older patients admitted for acute illness did not recover their previous functional status, that is, 

they returned to the community functionally more dependent. This situation troubled me (still 

troubles) and I began to question myself about the role of nurses in preventing the functional 

decline of the elderly admitted to an acute care hospital.  

When I began to reflect on this subject I read an article entitled Hospitalization-associated 

disability: "She was probably able to ambulate, but I'm not sure" (Covinsky et al., 2011). This 

article had a profound impact on me. It begins with the description of the story of Ms. N, a 70-

years-old woman admitted to the medical service of an urban public hospital: “Ms N illustrates 

an unfortunately common scenario: an older adult living independently at home and 

independently managing all basic ADLs develops an acute illness requiring hospitalization. 

During hospitalization, the acute medical issues are treated. However, the patient is 

discharged with a major new disability that was not present before the onset of acute illness. 

The patient is no longer able to complete basic-care activities, eg, bathing independently, and 

has difficulty ambulating, even with a walker.” (Covinsky et al., 2011, p.1783) 

In the article, during the professionals' reflection on what had happened to Mrs. N someone 

says "She was probably able to ambulate, but I'm not sure…I think she was just hanging out 

in bed" (Covinsky et al., 2011, p.1785). So, and also according to my experience, the lack of 

knowledge by health professionals about the functional capacity (current and previous) of 

patients in hospitals is unfortunately very frequent.  

Aims of the thesis 

The overall aim of the research presented in this thesis was to critically analyse the functional 

outcomes of older patients hospitalized for acute illness and to propose methodologies for the 

(re)organization of nursing care that have an impact on patients' functional outcomes. 

Specifically, the developed work had two objectives: i) to characterize the magnitude of 

functional decline in older hospitalized patients in a general ward in a Portuguese hospital; ii) 

create, implement and evaluate a Nursing Care Program focused on Basic Self Care. 
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In order to achieve the defined objectives we used different research methodologies. Thus, in 

the first stage of this research, through a retrospective, analytical and descriptive study, we 

analyzed basic self-care needs in older acute medical in-patients between hospital admission 

and discharge. In the second stage, based on the literature consulted and considering the 

results and limitations found in the first stage, we developed a nursing care program that 

emphasizes basic self-care. Finally, the validation of the program was performed using a two-

group randomized controlled trial. In order to improve situational diagnosis, the usual care 

group data were also initially analyzed in terms of their functional status between 2 weeks 

before hospitalization and discharge. Figure 1 summarizes the overall research design. 

Figure 1 – Research design 

Thesis structure 

The thesis is presented in the form of scientific articles developed within the scope of this PhD 

program. The studies were published in scientific peer review journals, and the candidate was 

responsable for the design of the study, data collection, data analysis, interpretation and 

analysis of the results, and preparation of the final manuscript. In order to improve clarity and 

a better understanding about the course of research, the thesis is organized in three main 

chapters. 
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Chapter 2 focuses on functional decline during hospital stay and includes an original article, 

and an abstract published on the proceedings of an international conference. They aimed to 

compare basic self-care needs in older acute medical in-patients between hospital admission 

and discharge. 

Chapter 3 focuses on functional trajectories of older acute medical inpatients and includes an 

abstract published on the proceedings of an international conference and an original article. 

The first one compares basic self-care needs in older acute medical in-patients between 2 

weeks before hospitalization and discharge. The second one describes the changes in basic 

activities of daily living (BADL) function before and during hospital admission in older patients 

and assess the effect of age on loss of BADL function. 

Chapter 4 concerns the design and implementation of a Nursing Care Program focused on 

Basic Self-Care. First, we present an original article that details the protocol for a randomized 

controlled trial that aimed to verify if a Nursing Care Program focused on Basic Self-Care 

improves functional outcomes in older hospitalized patients. Then we presented an 

unpublished article that aimed to test the hypothesis that a Nursing Care Program focused on 

Basic Self-Care improves functional outcomes in older patients. 

This research is concluded with a general discussion, presentation of the limitations of the 

several studies and specific considerations for further research. 

This research is performed with Hospital Council Board and Ethics Committee approval 

(Attachment 1). 

Each chapter/article had a specific methodological design that is described in “Material and 

Methods” section of each chapter. 

Each chapter/article is structured according to each journal guidelines and all content was 

(re)printed with permission (Attachments 2 and 3). 

During the development of this thesis we participated in several scientific events and share our 

results through the publication of original articles, abstracts and oral and poster presentations. 
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CHAPTER 2                                                                                      

FROM HOSPITAL ADMISSION TO DISCHARGE 

 

 

 

 

 

 

 

 

 

 

This chapter condenses the work developed in the first stage of the PhD program, where we 

were focused on functional decline during hospital stay. We present the results of a 

retrospective study that aimed to compare basic self-care needs in older acute medical in-

patients between hospital admission and discharge using the Nursing Patient Classification 

System data. 

This study resulted in the publication of an original article and an abstract published on peer-

reviewed journals. The resulting manuscripts are presented below. 
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ABSTRACT 

Background: Older patients hospitalized for acute illness are vulnerable to decline in basic 

self-care. This functional decline determines future health needs and can lead to negative 

health outcomes. 

Aim: To compare basic self-care needs in older acute medical in-patients between admission 

and discharge using the Nursing Patient Classification System data. 

Design: Single-center, observational, and retrospective cohort study. 

Methods: Data were collected between April 2015 and April 2016 and included 384 patients 

aged 65 or older admitted to a medical ward of a 580-bed teaching hospital in Portugal. 

Significant differences between groups of patients were assessed by ANOVA and Kruskal-

Wallis for continuous variables and by chi-square for categorical variables. Significant changes 

in the level of dependence were analysed using McNemar-Bowker test. 

Results: The mean age of the patients was 79.93 years (sd= 7.49) and the majority were 

women (57.3%). There were no gender differences in length of stay. Oldest-old patients 

presented higher percentages of dependence on basic self-care, both at admission and at 

discharge. Younger-old patients improves in hygiene and personal care, toilet use and 

movement (p<0.001). However, it is also this group of patients who have the highest 

percentages of deterioration in eating (p=0.129), toilet use and movement (p<0.001). 

Conclusion: All patients are vulnerable to decline in basic self-care regardless their age. Use 

Nursing Patient Classification Systems to track progress in basic self-care between admission 

and discharge in older acute medical patients is an innovative and valid methodology. Based 

on the needs of nursing care, we were able to characterize older patients’ needs and achieve 

health outcomes.  

Keywords: Self-care; Older; Hospitalization; Nursing; Nursing Patient Classification Systems. 
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INTRODUCTION  

There is some conceptual uniformity in measuring functioning of patients in terms of capacity 

for self-care or activities of daily living (ADL). Basic self-care or basic ADL refer to capacities 

required for personal care, including bathing, dressing, using the toilet, transferring from the 

bed to a chair, grooming, and eating. There is a large variability in measuring functioning of 

older hospitalized patients and a large variety of clinical definitions of functional decline 

(Buurman, van Munster, Korevaar, de Haan, & de Rooij, 2011; Kosse, Dutmer, Dasenbrock, 

Bauer, & Lamoth, 2013; White, Wilson, & Keysor, 2011). Buurman et al identified five different 

instruments to measure functioning: the Katz ADL index, the IADL scale of Lawton and Brody, 

the Barthel index, Functional Independence Measure, and Care Needs Assessment. 

Regarding the variety of clinical definitions of functional decline, for example, a decline of a 1 

point in one study is equivalent to a 2% decrease in ADLs functioning, while in other studies a 

decline of 1 point is equal to a 20% decrease ADLs functioning (Buurman et al., 2011). These 

conceptual and metrics barriers hamper the interpretation and comparison of functional 

outcome data of studies. 

Nursing Patient Classification Systems (NPCS) have been developed to manage workloads 

by estimating the need for nursing resources through the identification and quantification of 

individual patients' care needs (Kathy Malloch & Meisel, 2013). A NPCS is a way of assessing 

the degree of patient dependency. This presupposes that in order to measure staffing needs, 

it is necessary to know the grade of dependence of patients on care given by nurses, that is, 

on care that the patient alone cannot perform without the nurse's support. 

There is in use a diverse variety of NPCS (Aschan, Junttila, Fagerstrom, Kanerva, & Rauhala, 

2009; Perroca & Ek, 2007). Most of them lack validity and reliability testing and evidence of 

the relationship to nursing outcomes (Junttila, Koivu, Fagerstrom, Haatainen, & Nykanen, 

2016). NPCS assesses and classifies patients according to their acuity, their need of care, as 

well as the nursing activities that are necessary to complete those care needs during a certain 

time period. NPCS play an important role in supporting nurse manager’s decision-making in 

organizing the care process and required resources. NPCS are used to optimize available 

resources and provide estimations of nurse-to-patient ratios (Kontio et al., 2014). Fasoli and 

Haddock (2010) identifies as criticisms of the NPCS (1) difficulties with measuring workload; 

(2) definitions and descriptions of nursing work are inadequate; (3) insufficient evidence of 

reliability and validity testing of NPCS; and (4) there is still a need to identify nursing sensitive 

performance indicators and outcomes (Fasoli & Haddock, 2010). Despite criticism, and taking 

into account the type of information that the NPCS includes, namely the needs of patients for 
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basic self-care, they should be considered to assess health outcomes, for example, by the 

analysis of the variation of basic self-care needs, between admission and discharge, in acutely 

hospitalized older medical patients (K. Malloch, 2015). There is no knowledge of any research 

work undertaken to verify associations between NPCS grade parameters and patients 

outcomes. 

In older people, an acute illness hospitalization often precipitates the loss of independence in 

basic self-care (Covinsky et al., 2003; Ehlenbach, Larson, Curtis, & Hough, 2015; Sager et al., 

1996; Sonnenblick, Raveh, Gratch, & Yinnon, 2007; Zisberg et al., 2011). Approximately one 

third of older patients’ present functional deterioration at discharge when compared to their 

condition prior to admission to hospital, and this deterioration is not always related to the 

severity of the disease that led to the hospitalization or therapeutic interventions (Admi, 

Shadmi, Baruch, & Zisberg, 2015; Covinsky et al., 2003; Kosse et al., 2013). A study found 

that 6.7% of older nondisabled patients developed new disability in basic activities of daily 

living during medical illnesses requiring hospitalization (Volpato et al., 2007). D’Onofrio et al 

(2017) describes a pre-admission, in-hospital and overall decline in basic ADLs in 56.1%, 

17.5% and 43.4%, respectively, of the older patients admitted to an Acute Care Unit for Elders 

in Switzerland (D'Onofrio, Bula, Rubli, Butrogno, & Morin, 2017). Morris et al (2013) approach 

the hierarchy of the ADLs and state that the early loss function is hygiene, the mid-loss 

functions are toilet use and locomotion, and the late loss function is eating. When there is only 

one remaining area in which the person is independent, there is a 62.9% chance that it is 

eating and only a 3.5% chance that it is hygiene (Morris, Berg, Fries, Steel, & Howard, 2013). 

 

METHODS 

Aims 

The aim of the study was to compare basic self-care in acutely hospitalized older medical 

patients between admission and discharge using the Nursing Patient Classification System 

data. 

Design 

The present study is a single-center, observational, and retrospective cohort study and is 

designed to be compliant with the recommendations of the STrengthening the Reporting of 

OBservational studies in Epidemiology (STROBE) statement (von Elm et al., 2008). 
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Participants 

The study included all patients admitted to one of the three medical wards of a urban central 

teaching hospital in Portugal, between April 2015 and April 2016 for an acute medical illness 

or exacerbation of a previous chronic condition. The unit had 28 beds, and most admissions 

(98%) were referred from the emergency service. 

The inclusion criteria were:  

 Age: 65 years or older. 

 Able to ambulate at admission, with or without personal/ technical assistance. 

The exclusion criteria were: 

 Duration of hospitalization in the medical ward ≤ 48 hours  

 Days in the hospital until arriving at the medical ward >4 days 

 Transfer to intensive/intermediate care unit after admission in the medical ward 

 Deceased during hospitalization 

The number of patients admitted to the ward during the study period determined the sample 

size. 

Data collection  

Considering the design of the study, a retrospective study, data were collected exclusively 

through the consultation of clinical records. 

Nursing Patient Classification Systems  

In Portugal, with the support of the Ministry of Health, a system of patient classification based 

on levels of dependency of nursing care began to be developed since 1984. The development 

of this tool, used in its construction, the GRASP System (Grace Reynolds Application of Peto) 

(Mota, Paulino, & Simões, 2008). GRASP is an objective method of measuring nursing 

workload. It examines the individual needs of each patient and therefore is specific to each 

ward. It is a resource management system. GRASP methodology quantifies patient care and 

translates it into hours. 

Portuguese NPCS include nine areas of care (ACSS, 2011; OE, 2014): hygiene and personal 

care, eating, movement, toilet use, medication, treatments, vital signs and other assessments, 

health support and education activities, and evaluation and planning of care. Each patient is 

classified daily, in the morning shift, after breakfast and hygiene care, by their attending nurse. 

The hospital in which this analysis takes place has been using NPCS since March 2013 and 

all nurses have been trained in its use. The classifications performed daily by the nurses are 
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periodically audited in order to guarantee the quality of the information. Similarly to other 

NPCS, studies on the validity the portuguese NPCS are not yet available. However, this lack 

of studies on the validity of the NPCS is not relevant to this work because we only used a part 

of the information available in the NPCS, that is, we only use information about self-care. 

The areas related to basic self-care included are hygiene and personal care, eating, movement 

and toilet use. Patients are classified daily in each of these areas as Independent, Partial Aid 

or Total Aid. A patient is classified as independent in a basic self-care activity if she/he is able 

to perform it alone or needs supervision/guidance. When a patient is unable to perform a basic 

self-care activity or requires the nurse's continued presence to perform it, is classified as Total 

Aid. When the patient needs encouragement or to be assisted in some actions to complete the 

basic self-care activity, it is classified as Partial Aid. If a patient who at the time of admission 

was classified as Total Aid and was classified as Partial Aid upon discharge, this patient is 

considered to have improved in their capacity for basic self-care during hospitalization. If the 

reverse is true, for example transition from Independent to Partial Aid or transition from Partial 

Aid to Total Aid, this patient is considered to have declined their capacity for basic self-care.   

Ethical considerations 

This study was approved by the Board and the Hospital Ethics Committee (DEFI 2016.037). 

Given that the data were collected exclusively through electronic records, the ethics committee 

waived the informed consent collection. The Hospital Information Systems Service, with the 

consent of the Ethics Committee, provided the list of patients admitted to the ward between 

April 2015 and April 2016. This list contained general information for each patient, such as 

gender, birth date, hospital admission date, ward admission date, reason for admission, 

discharge date, transfer destination, daily NPCS score for each of the nine areas of care. For 

the purpose of this investigation, Information Systems Service encrypted the identity of each 

patient, that is, we did not have access to the name or any unequivocal identification number 

of each patient. 

Data analysis 

For qualitative variables were calculated frequencies and for continuous variables were 

calculated statistics of central tendency and dispersion such as means, standard error or 

median. Normality of continuous variables was checked graphically and through Kolmogorov-

Smirnov and Shapiro-Wilk tests. Significant differences in continuous variables between 

groups were assessed by parametric tests (T-Tests, ANOVA) or non-parametric tests (Mann–

Whitney U, Kruskal-Wallis). Proportions were compared using chi-square test. Significant 

changes between admission and discharge in the level of dependence in activities of daily 
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living were analysed using McNemar-Bowker test. The level of statistical significance was set 

at 0.05. Data were analysed with SPSS package 24.0.  

 

RESULTS 

During the study period, a total of 882 patients were admitted to the medical ward. Of these, 

713 (80.8%) were aged 65 years or older and 384 patients met the defined inclusion criteria 

(Figure 1). 

Therefore, the study included 384 patients aged 65 years or older recruited from patients 

admitted into the medical ward. Patients were classified according to their ages in groups: 107 

(27.9 %) patients aged 65–74 years constituted young-old group, 158 (41.1 %) patients aged 

75–84 years constituted the middle-old group, and 119 (31.0 %) patients aged ≥85 years 

constituted the oldest-old group. They had a mean age of 79.93 years (sd= 7.49), a mean 

length of stay of 12.11 (sd= 9.03) days and the majority were women (57.3%). Women had a 

median age higher than men (81.5 versus 78.5, p = 0.01) and there were no gender differences 

in length of stay, women and men had similar median length of stay (median = 9 days). The 

main reasons for admission were: respiratory, circulatory or infectious diseases (29.4%, 24.0% 

and 20.3%, respectively). The three age groups showed significant differences in gender, 

length of stay and reasons for admission (Table 1). Young-old patients had shorter hospital 

stay, are more men than women and most are admitted for respiratory condition. 

Figure 1 – Patient recruitment 
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Table 1 – Characteristics of subjects (N=384) 

 Number of patients [n (%)]  

Variable           
All ages 

(n=384) 

65-74 

(n=107) 

75-84 

(n=158) 
≥85 (n = 119) p-value 

Age (mean – SD) 79.93 – 7.49 70.18 – 2.66 80.14 – 2.58 88.44 – 2.75  

Age (median) 81 71 80 88  

Length of stay (median) 9 8 10 10 0.008 a) 

Gender     0.018 b) 

   Female (%) 220 (57.3) 49 (45.8) 97 (61.4) 74(62.2)  

   Male (%) 164 (42.7) 58 (54.2) 61(38.9) 45(37.8)  

Reason for admission     0.002 b) 

   Respiratory 113 (29.4) 42 (39.3) 33 (20.9) 38 (31.9)  

   Circulatory 101(24.0) 16 (15.0) 48 (30.4) 37 (31.1)  

   Infectious 78 (20.3) 19 (17.8) 33(20.9) 26 (21.8)  

   Other 92 (24.0) 30(28.0) 44 (27.8) 18 (15.1)  

a) Kruskal Wallis test; b) Chi-square test 

 

Changes in basic self-care between admission and discharge 

Changes in all basic self-care activities between admission and discharge were statistically 

significant (p<0.001). Overall, there were a much higher percentage of patients whose basic 

self-care activities improved, recording from 16.7% in hygiene and personal care to 24.5% in 

movement; while 4.2%, 7.0%, 5.7% and 4.2% had a decline at discharge, for self-care, hygiene 

and personal care, eating, toilet use and movement, respectively, compared to the state in 

admission (Table 2). 

For each basic self-care, 7.2% to 10.7% of patients who were independent at admission 

declined their capacity (partial or totally) at discharge and 21.8% to 34.5% of patients who were 

partial dependents at admission were discharged as independent. Similarly, patients who were 

total dependent at admission showed improvements between 15.4% and 39.8% in basic self-

care activities, and it was in eating that the best results were recorded.  
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Table 2 – Changes in basic self-care activities between admission and discharge (N=384) 

Hygiene and personal care 

 Discharge  Variation between admission and discharge 

Admission Independent Partial Aid Total Aid 
Total at 

admission 
[n (%)] 

Maintain Improve Decline p-value* 

Independent 25 1 2 28 (7.3) 25 - 3 

<0.001 Partial Aid 31 98 13 142 (37.0) 98 31 13 

Total Aid 4 29 181 214 (55.7) 181 33 - 

Total at 
discharge     

[n (%)] 
60 (15.6) 128 (33.3) 196 (51.0) 384 304 (79.2) 64 (16.7) 16 (4.2)  

Eating 

 Discharge  Variation between admission and discharge 

Admission Independent Partial Aid Total Aid 
Total at 

admission 
[n (%)] 

Maintain Improve Decline p-value* 

Independent 119 11 2 132 (34.4) 119 - 13 

<0.001 Partial Aid 48 77 14 139 (36.2) 77 48 14 

Total Aid 4 41 68 113 (29.4) 68 45 - 

Total at 
discharge     

[n (%)] 
171 (44.5) 129 (33.6) 84 (21.9) 384 264 (68.8) 93 (24.2) 27 (7.0)  

Toilet use 

 Discharge  Variation between admission and discharge 

Admission Independent Partial Aid Total Aid 
Total at 

admission 
[n (%)] 

Maintain Improve Decline p-value* 

Independent 55 6 0 61 (15.9) 55 - 6 

<0.001 Partial Aid 47 79 16 142 (37.0) 79 47 16 

Total Aid 9 30 142 181 (47.1) 142 39 - 

Total at 
discharge      

[n (%)] 
111 (28.9) 115 (29.9) 158 (41.1) 384 276 (71.9) 86 (22.4) 22 (5.7)  

Movement 

 Discharge  Variation between admission and discharge 

Admission Independent Partial Aid Total Aid 
Total at 

admission 
[n (%)] 

Maintain Improve Decline p-value* 

Independent 64 4 1 68(18.0) 64 - 5 

<0.001 Partial Aid 53 101 11 165 (43.0) 101 53 11 

Total Aid 1 40 109 150 (39.1) 109 41 - 

Total at 
discharge      

[n (%)] 
118 (30.7) 145 (37.8) 121 (31.5) 384 274 (71.4) 94 (24.5) 16 (4.2)  

*McNemar-Bowker Test 

 

 

Hygiene and personal care 

At admission, 214 (55.7%) patients need total aid to perform hygiene and personal care. Of 

these 214 patients, 33 (15.4%) improved at the time of discharge: 29 (13.6%) were discharged 

as partial dependents and 4 (1.9%) as independent. Of the 142 (37.0%) partial dependent 
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patients: 31 (21.8%) improved and were discharged as independent and 13 (9.2%) were 

discharged as total dependent. 

The capacity for hygiene and personal care of 123 (90.6%) of the 170 independent or partial 

dependent patients on admission did not decline upon discharge. In summary, in relation to 

basic self-care hygiene and personal care, of the 384 patients, 64 (16.7%) improved their 

capacity between admission and discharge, 304 (79.2%) presented no changes and 16 (4.2%) 

declined. 

Comparing the remaining basic self-care, hygiene and personal care was the basic self-care 

with the lowest percentage of independent patients 28 (7.3%) and the highest percentage of 

totally dependent patients 214 (55.7%) at admission. Simultaneously, hygiene and personal 

care presents the highest percentage of patients who need total aid at discharge (51.0%). 

Eating  

Basic self-care eating was the one that registered the largest number of patients able to eat 

independently at the time of admission 132 (34.4%). Of the remaining patients, at admission, 

139 (36.2%) needed partial aid and 113 (29.4%) were totally dependent. 

Despite the higher number of independent patients and patients who need partial aid at 

admission 271 (70.1%), 27 (10.0%) of these declined between admission and discharge. For 

example, of the 132 patients who were independent 13 (9.8%) declined: 11 were discharged 

as partial dependent and 2 as total dependent. 

The group of patients who needed total aid at admission for eating was the one who improved 

the most at discharge. Of the 113 patients who needed total aid for eating at admission, 41 

(34.5%) improved their condition and were discharged as partial aid and 4 (10.1%) were 

discharged as independent. Of the 139 patients who needed partial aid for eating at admission, 

48 (34.5%) improved their condition and were discharged as independent and 14 (10.1%) 

declined and were discharged with the need for total aid for eating. 

Toilet use 

At admission, 181 (47.1%) patients need total aid to use the toilet. Of these 181 patients, 39 

(21.5%) improved at the time of discharge: 30 (16.6%) were discharged as partial dependents 

and 9 (5.0%) as independent. Of the 142 patients who needed partial aid for toilet use at 

admission, 47 (33.1%) improved and were discharged as independent and 16 (11.3%) were 

discharged with the need for total aid. Of the independent and who need partial aid at 
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admission 203(52.9%), 22 (10.8%) of these declined in their capacity to toilet use upon 

discharge. 

Movement 

At admission, 165 (43.0%) patients need partial aid, that is, they need encouragement or to be 

assisted in movement. Of these 165 patients, 53 (32.1%) improved and were discharged as 

independent and 11 (6.7%) declined and at discharged they were unable to move or require 

the nurse's continued presence to perform it. Of the 150 patients who needed total aid for 

movement at admission, 41 (27.3%) improved: 40 (26.7%) were discharged as partial 

dependent and 1 (0.7%) as independent. 

 

Variation in basic self-care between admission and discharge by age group 

Table 3 shows the variation in basic self-care between admission and discharge by age group. 

For all age groups changes in basic self-care activities between admission and discharge were 

statistically significant, except in eating for young-old patients (65-74 years). 

Young-old patients, aged 65-74 years, were more independent in basic self-care, both at 

admission and at discharge. At admission, of the 107 young-old patients, 18 (16.8%), 62 

(57.9%), 33 (30.8%) and 39 (36.4%) were independent for hygiene and personal care, eating, 

toilet use and movement, respectively. Of these young-old patients, 26 (24.3%), 24 (24.2%), 

33 (30.8%) and 29 (27.1%) improved their capacity for hygiene and personal care, eating, toilet 

use and movement, between admission and discharge, respectively. In eating, for example, of 

the 12 young-old patients who needed total help at admission, 5 (41.6%) were discharged with 

the need for partial aid and 1 (8.3%) as independent; of the 33 young-old patients who needed 

partial aid at admission, 18 (54.5%) were discharged as independent and 3 (9.1%) as total 

dependent. 

Young-old patients recorded greater improvement between admission and discharge for 

hygiene and personal care, toilet use and movement (24.3%, 30.8% and 27.1%, respectively). 

Young-old patients also recorded highest deterioration between admission and discharge for 

eating, toilet use and movement (11.2%, 6.5% and 5.6%, respectively). For self-care eating, 

oldest-old patients are the ones with a greater improvement from admission to discharge. 
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Oldest-old patients (≥85 years) presented the higher percentages of total dependence on basic 

self-care activities, both at admission and at discharge. At admission, of the 119 oldest-old 

patients, 96 (80.7%), 54 (45.4%), 81 (68.1%) and 69 (58.0%) were totally dependent for 

hygiene and personal care, eating, toilet use and movement, respectively. Of the 119 oldest-

old patients, 15 (12.6%) improved in hygiene and personal care between admission and 

discharge.  

  

Table 3 – Variation in basic self-care between admission and discharge by age group 
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DISCUSSION 

Basic self-care hygiene and personal care recorded the lowest percentage of patients with 

improvement 64 (16.7%) and the highest percentage of patients with no change 304 (79.2%) 

between admission and discharge. The complexity of this self-care compared to the others 

coupled with its close relationship with the capacity to move may justify these results and 

corroborates the theory of the hierarchy of the ADLs which points that the early loss function 

is hygiene (Morris et al., 2013). 

Self-care eating recorded the highest improvement between admission and discharge. The 

group of patients who needed total aid at admission for eating was the one who improved the 

most at discharge 45 (39.8%). These results confirm what Zelada 2009 observed: a greater 

deterioration in the most complex basic self-care activities (bathing, dressing, mobility) than in 

the most basic ones (eating) (Zelada, Salinas, & Baztan, 2009). 

A limitation of the study is the lack of characterization of patients’ level of independence in self-

care before the onset of the illness that precipitated hospitalization. The level of dependency 

in self-care at hospital admission for acute illness may be increased compared to the patients' 

usual level of dependence (D'Onofrio et al., 2017). An important argument for considering pre-

morbid functioning is the evidence that many acutely hospitalized  patients declined in the short 

period prior to admission (Carlson et al., 1998; Covinsky et al., 2003; Zisberg et al., 2011).  

Therefore, this lack of characterization may explain the high number of patients needing total 

aid for complex basic self-care at admission namely, hygiene and personal care, movement 

and toilet use (Zelada et al., 2009) and, simultaneously does not allow us to determine the 

number of patients who had an increased needs at admission to the hospital due to the 

installation of the acute disease, when compared to their previous state. 

Despite the above limitation, our results supports previous evidence indicating that hospital 

admission due to acute illness leads to deterioration of the capacity for basic self-care 

(Covinsky et al., 2003; D'Onofrio et al., 2017; Ehlenbach et al., 2015; Sager et al., 1996; 

Sonnenblick et al., 2007; Zisberg et al., 2011). At discharge, approximately 8% of patients had 

declined in basic self-care compared with admission. These results are similar to those 

described by Volpato et al 2007 and are lower than the 17.5% reported by D'Onofrio et al 2017. 
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Limitations 

As mentioned above, one missing element in this study is lack of characterization of patient’s 

basic self-care before hospitalization, in order to determine the real role of a hospital stay in 

recovery, maintenance or loss of capacity for basic self-care. 

 

CONCLUSION 

Our findings reinforce the message that functional status of older hospitalized patients should 

be closely monitored. Use NPCS to track basic self-care changes between admission and 

discharge is innovative, and this study proves that this methodology can be used for this 

purpose. Based on nursing care needs daily registered in NPCS, we were able to characterize 

older patients’ needs and achieve health outcomes. With the use of three clear and 

unambiguous levels of dependency (Independent, Partial Dependent, and Total Dependent), 

it was possible to get a perceptible characterization of the patient's health outcomes. Our 

findings are in agreement with those described in other studies that used different instruments 

to measure functioning: older acute medical patients are vulnerable to decline in basic self-

care during a hospital stay. 

This study points NPCS as a valid alternative in the monitoring of health outcomes in patients, 

namely, basic self-care changes in acutely hospitalized older medical patients between 

admission and discharge. However more research is needed to consolidate this awareness. 
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BACKGROUND 

Elderly patients hospitalized for acute illness are vulnerable to a decline in their abilities for 

basic self-care. This functional decline in basic self-care determines future health needs and 

can lead to negative health outcomes. 

The aim of this study is to characterize acute medical elderly patients hospitalized and 

understand the evolution of independency in the basic self-care between admission and 

discharge through the Patient Classification System data. 

METHODS 

The present study is a single-center, observational, and retrospective cohort study that 

includes 384 patients aged 65 or older admitted to a medical ward of a 580-bed teaching 

hospital in Portugal between April 2015 and April 2016. 

RESULTS 

The mean age of the patients was 79.93 years (sd = 7.49) and the majority were women 

(57.3%). There were no gender differences in length of stay. Older patients, presented higher 

percentages of dependence on activities of daily living, both at admission and at discharge. 

Younger patients (65-74) verify greater positive change in their condition between admission 

and discharge in hygiene and personal care, toilet use and movement (p < 0.01). However, it 

is also this group of patients who have the highest percentages of deterioration for nutrition (p 

= 0.129), toilet use and movement (p < 0.001). 
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CONCLUSIONS 

Our results, contrasting with conclusions from others studies show that were not the older 

patients who presented the greatest deterioration at the level of self-care after a hospitalization. 

In comparison with the lower age groups, the older patients had declining rates between 

admission and discharge lower or similar. This situation is an alert to the vulnerability of 

patients in this context regardless of age. Patient Classification System was useful to 

characterize the variation in the basic self-care between admission and discharge in elderly 

acute medical patients. 

KEY MESSAGES: 

 Nursing Patient Classification System data were useful for clinical practice by the 

production of patient health outcomes. 

 A planning of care that includes interventions in the maintenance of basic self-care can 

be a valuable contribution to prevent functional decline and reconstruct independence 

after a hospitalization. 
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CHAPTER 3                                                                         

FUNCTIONAL DECLINE: BEFORE OR AFTER HOSPITAL 

ADMISSION? 

 

 

 

 

 

 

 

 

After the preceding chapter, a question arises: Is the functional status of older patients at 

admission equal to their functional status before the onset of acute illness? Thus, in this 

chapter we intend to determine the origin of functional decline, that is, to understand if 

functional decline occurs before or after hospital admission. 

To achieve this purpose, we present the results of a prospective and observational study that 

aimed to compare basic self-care needs in older acute medical in-patients between 2 weeks 

before hospitalization and discharge. 

This study resulted in the publication of an original article and an abstract published on peer-

reviewed journals. The resulting manuscripts are presented below. 
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BACKGROUND 

Older patients hospitalised for acute illness are vulnerable to decline in basic self-care. This 

functional decline determines future health needs and can lead to negative health outcomes. 

 

OBJECTIVE 

The aim of this study was to compare basic self-care needs in older acute medical in-patients 

between 2 weeks before hospitalization and discharge. 

 

METHODS 

Single-centred, observational, and prospective cohort study. Data were collected between May 

and September 2017 and included 91 patients, aged 65 or older admitted to a medical ward 

of a 580-bed teaching hospital in Portugal. Performance in basic activities of daily living (BADL) 

at home (self-reported), at hospital admission (observed) and at discharge (observed) was 

collected. Functional status of the elderly patients at 2 weeks before hospitalization (baseline), 

at hospital admission, and at discharge was measured by the Katz Index. Differences in scores 

for BADL between baseline and admission, between admission and discharge, and between 

baseline and discharge were used to define pre-admission, in-hospital and overall functional 

decline. 
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RESULTS 

Pre-admission, in-hospital and overall functional decline occurred in 78.0%, 4.4% and 63.7% 

of the patients, respectively. Patients were independent on average in 3.63, 1.41 and 1.90 

BADL 2 weeks before admission, at hospital admission and at discharge, respectively. In-

hospital functional improvement occurred in 36.3% of the patients. 

 

CONCLUSIONS 

Due to their attitude to observe, support and guide patients and their 24 hours patient 

supervision, nurses play a key role in strategies to prevent functional decline in older patients. 

An adequate planning of nursing care that includes interventions to promote and maintain 

mobility, in the logic of self-care, can be a valuable contribution in the prevention of functional 

decline and in the reconstruction of independence in self-care, after a generative event of 

dependence. 

 

KEYWORDS 

Functional decline; Elderly; Hospital outcomes. 
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ABSTRACT 

Objectives: To describe the changes in basic activities of daily living (BADL) function before 

and during hospital admission in older patients admitted to an acute medical unit and to assess 

the effect of age on loss of BADL function. 

Methods: Prospective observational study. The study included 91 patients aged 65 and older 

consecutively admitted to an acute medical unit of an urban public teaching hospital in 

Portugal, between May and September 2017. Functional status was measured at three times: 

at hospital admission; at about 2 weeks before hospital admission (baseline); and on the 

discharge day. The functional condition was evaluated using the Katz index. Differences in 

scores for BADL between baseline and admission, between admission and discharge, and 

between baseline and discharge were used to define pre-admission, in-hospital and overall 

functional decline. 

Results: Pre-admission, in-hospital and overall functional decline occurred in 78.0%, 4.4% 

and 63.7% of the participants, respectively. In contrast, in-hospital functional improvement 

occurred in a minority of the patients (14.3%). Hospitalized older people are discharged with 

BADL function that is worse than their baseline function. The oldest patients are at high risk of 

poorer functional outcomes because they are less likely to recover BADL function lost before 

admission. 

Conclusion These results emphasize the overriding need for implementing in-hospital 

processes to prevent functional decline and enhance functional recovery. This study also 

highlights the need for nurses to closely monitor the functional status of hospitalized older 

people, particularly in oldest-old patients. 

Keywords: Basic activities of daily living. Functional decline. Older people. Hospitalization 
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INTRODUCTION 

Acute diseases and subsequent hospitalization are critical events in the trajectory leading to 

disability in older people (Hoogerduijn, Schuurmans, Duijnstee, de Rooij, & Grypdonck, 2007). 

Elderly patients can be admitted to hospitals because of classically disabling conditions, such 

as stroke or hip fracture, but many apparently no disabling illnesses, including pneumonia and 

exacerbations of cardiorespiratory chronic conditions, often lead to acute functional decline in 

older people (Covinsky, Pierluissi, & Johnston, 2011; Fimognari et al., 2017; Zisberg, Shadmi, 

Gur-Yaish, Tonkikh, & Sinoff, 2015). 

Functional trajectories around hospitalization are a complex phenomenon including two 

different time segments. In the few days before admission to hospital, elderly people can 

experience functional decline in response to the disabling of the acute disease; after admission 

to hospital, some patients recover their function, others remain stable, while some other 

patients undergo functional decline (Covinsky et al., 2003; D'Onofrio, Bula, Rubli, Butrogno, & 

Morin, 2017; Fimognari et al., 2017; Mudge, O'Rourke, & Denaro, 2010). Thus, “pre-admission” 

and “in-hospital” functional changes are different processes, with the first indicating the 

functional response to the acute disease and the second reflecting a mix of factors, such as 

response to hospital process of care, age, frailty, disease severity, length of stay, and others. 

However, distinction between changes that occur immediately before hospitalization and those 

that occur during the hospitalization and examination of their cumulative effects on subsequent 

functional recovery are still uncommon (Zaslavsky, Zisberg, & Shadmi, 2015). 

As result of pre-admission and in-hospital functional dynamics, up to about 43% of elderly 

patients are discharged from hospitals with new disabilities compared with the pre-admission 

function, usually referring to 15 days before hospitalization and retrospectively measured at 

hospital admission (Covinsky et al., 2003; D'Onofrio et al., 2017; Isaia et al., 2009; Zisberg et 

al., 2015). This phenomenon is termed “hospitalization-associated disability” and is recognized 

as a geriatric syndrome (Inouye, Studenski, Tinetti, & Kuchel, 2007). When older patients 

undergo hospitalization-associated disability, their risk to negative outcomes increases, 

including death, nursing home placement, short-term re-admission to hospital, and prolonged 

disability (Barnes et al., 2013; Boyd et al., 2008; Buurman et al., 2016; Greysen, Stijacic 

Cenzer, Auerbach, & Covinsky, 2015; Isaia et al., 2009; Landefeld, Palmer, Kresevic, 

Fortinsky, & Kowal, 1995; Zaslavsky et al., 2015).  
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The aim of this study was to describe functional trajectories of older acute medical inpatients 

admitted to an acute medical unit. A second objective was to investigate the effect of age on 

loss of BADL function. 

 

METHOD 

Design 

This is a single-centre, observational, and prospective study and is designed to be compliant 

with the recommendations of the STrengthening the Reporting of OBservational studies in 

Epidemiology (STROBE) statement (von Elm et al., 2008). This study is integrated in the initial 

part of an intervention project on BADL. 

The study included all patients aged 65 and older consecutively admitted to an acute medical 

unit of an urban public teaching hospital in Portugal, between May and September 2017 for an 

acute medical illness or exacerbation of a previous chronic condition. This 28 bed-unit is 

dedicated to the care of acutely ill medical patients and most admissions (98%) were referred 

from the emergency service. Patients were ineligible if they were under terminal care, had a 

length of stay less than 2 days, were bedridden prior to hospital admission, were in the hospital 

for more than 4 days until they were admitted to the unit, required specialty unit admission 

(e.g., intensive care or coronary care), or deceased during hospitalization. 

Data collection 

After admission to the unit, functional status was measured at three times: at hospital 

admission by direct, observational assessment; at about 2 weeks before hospital admission 

(baseline), was evaluated retrospectively at admission by asking  patients (or their surrogates) 

about their functional status 15 days before hospital admission; and on the discharge day. The 

functional condition was evaluated using the Katz index (Katz et al., 1963), which categorizes 

each BADL (bathing, dressing, eating, transferring and toileting) as dependently (0) or 

independently (1), with a global score that ranges from 0 (maximum dependence) to 5 

(maximum independence) (Buurman, van Munster, Korevaar, de Haan, & de Rooij, 2011; Katz, 

Ford, Moskowitz, Jackson, & Jaffe, 1963). To control possible bias, all functional status 

assessments were made by a senior nurse with advanced epidemiological training and with 

certified clinical communication skills. 

Differences in scores for BADL between baseline and admission, between admission and 

discharge, and between baseline and discharge were used to define pre-admission, in-hospital 
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and overall functional decline. Data gathered from medical records included the reason for 

admission and existence of hospitalizations in the last twelve months. 

This study was approved by the Board and the Hospital Ethics Committee (protocol DEFI 

2016.037). As the study used only routinely collected administrative and clinical data from the 

institutional record, this permission was granted without requesting a written informed consent 

from patients. 

Analysis 

Description of functional trajectories 

For each time point (baseline, admission, and discharge), a global BADL score was created 

and defined as the number of BADLs in which the patient was independent. Functional decline 

between baseline and discharge was defined as being independent in fewer BADLs at 

discharge than at baseline. Patients were classified into one of three functional trajectories 

depending on whether they declined between baseline and discharge. The first two trajectories 

included patients who did not decline between baseline and discharge while the remaining 

trajectory included patients who declined in BADL function between baseline and discharge. 

The first trajectory included patients who had stable function throughout their course (no 

decline between baseline and admission and no decline between admission and discharge). 

The second trajectory included patients who declined between baseline and admission but 

recovered to their baseline function by the time of discharge. The third trajectory included 

patients who declined between baseline and admission and did not recover to baseline 

function by the time of hospital discharge. 

Relation between age and functional change  

For each analysis, age was divided into three different age categories. The first analysis 

assessed the relationship between age and BADL function level at baseline, admission and 

discharge; this analysis was performed using One-way ANOVA test and included all patients. 

Chi-square tests or Fisher Exact test (whenever more than 20% of the cells had expected 

counts less than 5) were used to assessed the effect of age on functional changes occurring 

before admission and between admission and discharge. Logistic regression was used to 

analyze the association between age and BADL changes, and the results are expressed in 

terms of odds ratios, with and without adjustment for gender, reason for admission and 

hospitalization in the last twelve months.  
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RESULTS 

Over the 5-month study period, 355 patients were admitted to the medical ward. Of these, 273 

(76.9%) were aged 65 years or older and 91 (25.6%) patients met the defined inclusion criteria 

(Figure 1). 

 

Figure 1 – Flowchart describing enrolment of the study participants 

Characteristics of subjects 

The patients had a mean age of 79.4 years, a mean length of stay of 11.07 (sd=12.0) days 

and 52.7% were men (Table 1). At baseline, two weeks before admission, 49.5% were 

independent in all BADL. 

Patients were able to perform independently a mean of 3.6, 1.4 and 1.9 BADL at baseline, 

admission and discharge, respectively (Table 2). At baseline there were no differences 

between functional ability in BADL by age group (p=0.481). However, older patients had 

greater level of functional dependence in BADL at admission and discharge. For example, 

patients aged 85 or older, on admission were able to perform independently 0.7 BADL, while 

younger patients could perform independently 1.2 to 2.4 BADL.  
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Table 2 – Relationship between age and BADL level 

 

Functional trajectories of patients before and during hospitalization 

The BADL function of 36.3% of the 91 patients did not decline between baseline and discharge 

(Figure 2). This include the 22.0% of patients with stable function through-out their course (no 

decline before or during hospitalization) and the 14.3% of patients who declined between 

baseline and admission but recovered to their baseline level of function between admission 

and discharge. About 64% of patients declined in BADL function between baseline and 

discharge (independent in fewer BADLs at discharge than baseline). This include the 59.4% 

of patients who declined between baseline and admission and failed to recover to their baseline 

Table 1 – Characteristics of patients (n=91) 
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function between admission and discharge, and the 4.4% of patients who declined between 

baseline and admission and experienced additional decline between admission and discharge. 

 

Figure 2 – Functional trajectories of patients between baseline (2 weeks before admission), 

hospital admission, and discharge 

Therefore, most patients (78%) had unstable BADL function consisting of decline in BADL 

function before admission that persisted or progressed during hospitalization (41.8%), a 

transient decline before admission with recovery during hospitalization (14.3%), or some 

recovery compared to admission during hospitalization, but not at baseline (22.0%). Of the 

63.7% of patients discharged with worse than baseline BADL function, the BADL decline was 

attributable to BADL declines occurring before admission. Of the 78.0% of patients who 

declined between baseline and admission, 13 (18.3%) recovered to their baseline level of 

function between admission and discharge. 

Summarizing, pre-admission, in-hospital and overall functional decline occurred in 78.0%, 

4.4% and 63.7% of the patients, respectively. In contrast, in-hospital functional improvement 

occurred in a minority proportion of patients (14.3%). 
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Relationship between age and changes in BADL function: bivariate analysis  

Between baseline and admission there was no association between age and functional 

worsening; on the other hand, older age was associated with functional worsening between 

baseline and discharge (Table 3). About 40% of patients aged 65-74 declined in BADL function 

between baseline and discharge, whereas more than 80% of patients aged 85 and older 

declined. For each functional trajectory (decline between baseline and admission, decline 

between baseline and discharge and failure to recover between admission and discharge in 

patients who declined between baseline and admission), adverse functional changes were 

more common in older patients. 

Table 3 – Relationship between age and functional decline 

 

Relationship between age and changes in BADL function: multivariable analysis  

Logistic regression was used to analyze the association between age and BADL change and 

the result are expressed in terms of odds ratios (Table 4). After adjusting for gender, reason 

for admission and hospitalization in the last twelve months, there is still no association between 

age and functional decline between baseline and admission, and older patients remained at 

significantly higher risk of declining in BADL function between baseline and hospital discharge. 

Out of the patients who declined before hospitalization, older patients were more likely to fail 

to recover to their baseline level of function. In relation to gender, the males have a significant 

higher risk of overall functional decline (p=0.024, OR=3.244; 95%CI: 1.17-9.02), but no 

significant differences were found in the risk of functional decline before hospitalization and 

failure to recover during hospitalization. 
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DISCUSSION 

 

These results demonstrate that BADL function is unstable in more than three quarters of older 

patients hospitalized for medical illness. By the time of discharge, approximately two thirds 

(63.7%) of patients had worse BADL function than their pre illness baseline, results above the 

18-43% reported in previous studies (Corcoles-Jimenez et al., 2016; Covinsky et al., 2003; 

D'Onofrio et al., 2017; Fimognari et al., 2017; Mudge et al., 2010). This rate of functional 

decline had striking relationship with age, with rates exceeding 80% in patients aged 85 and 

older.  

Functional changes occurring before admission to the hospital were determinants of discharge 

outcomes. In all patients discharged with worse-than-baseline functional status, the functional 

decline occurred before hospital admission, and only about one fifth of patients who decline 

before hospitalization recovered to their baseline level of function at discharge. Furthermore, 

unlike most previous studies, the present study was able to show that only a minority of patients 

(4.4%) further decline during their hospital stay. In this regard, the 4.4% incidence of in-hospital 

decline compares favorably with previous studies where this proportion ranged from 7% to 

19% (Covinsky et al., 2003; D'Onofrio et al., 2017; Mudge et al., 2010; Palese et al., 2016; 

Siqueira, Cordeiro, Perracini, & Ramos, 2004). However, this low decline during hospitalization 

may be partly explained by the high loss of function observed between baseline and admission.  

As we mentioned above, the results extend previous studies demonstrating that hospitalized 

older people are frequently discharged with worse-than-baseline functional status (Covinsky 

et al., 2003; D'Onofrio et al., 2017; Fimognari et al., 2017; Hoogerduijn et al., 2012; Palese et 

Table 4 – Relationship between age and functional decline 
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al., 2016). However, unlike other studies (Covinsky et al., 2003; Mudge et al., 2010), our results 

indicate that there are no age differences in the proportion of patients who lost function 

between the baseline and admission. It was demonstrated that functional loss often occurs 

before admission and failure to recover during hospitalization in patients who declined before 

hospitalization are key determinants of functional outcomes at discharge.  

Older age had a particularly harmful effect on failure to recover to baseline status after 

admission. In contrast with past studies that have emphasized functional recovery after 

hospital admission (Covinsky et al., 2003; D'Onofrio et al., 2017; Mudge et al., 2010), in these 

results functional recovery has little expression. The proportion of patients who improved their 

BADL performance during their stay (14.3%) is alarmingly lower than that observed in most 

previous studies, where rates of improvement ranged from 20% to 42% (Covinsky et al., 2003; 

D'Onofrio et al., 2017; Mudge et al., 2010; Siqueira et al., 2004). Thus, these results suggest 

that the lack of function-focused interventions in this unit might have contributed to the failure 

to functional recovery during hospitalization in patients who have declined before admission. 

In-hospital function-focused care that takes into account preadmission functional history may 

help improve functional recovery (Counsell et al., 2000; Zaslavsky et al., 2015; Zelada, Salinas, 

& Baztan, 2009). 

The results of this study suggest that an older patient’s functional trajectory may be a useful 

data for nurses to develop their inpatient care plan. Assessing a patient´s functional trajectory 

by inquiring about baseline and admission function may be particularly valuable (Lindenberger 

et al., 2003). A patient’s baseline function may serve as benchmark and goal for discharge 

outcomes. For patients who have lost BADL ability before admission, rehabilitation could be a 

goal of inpatient care (Gagliardi et al., 2018). For patients who have acquired BADL disability 

from admission to discharge, efforts to prevent disability could be implemented (Covinsky et 

al., 2003). The need for preventive and rehabilitative interventions is particularly important in 

the oldest old. More than 80% of patients aged 85 and older had worse BADL function at the 

time of discharge than at their baseline. 

Limitations 

Several limitations should be considered when interpreting these results. First, the measures 

of BADL function at baseline are based on the reports of patients or surrogates. However, 

there is evidence of the validity of patients and surrogates reports of BADL function (Kim et al., 

2018; Reboucas, Coelho-Filho, Veras, Lima-Costa, & Ramos, 2017). Second, relatively small 

sample sizes in some subgroups precluded a more detailed analyses and a high level of 

precision of the estimates. Furthermore, the study was limited to one site in Portugal, and the 
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generalization to other sites needs to be established. Lastly, although potential confounders 

such as gender, reason for admission and hospitalization in the last twelve months were 

adjusted in the analyses, other potential confounders such as acute illness severity, nutritional 

status and the degree of social support could not be adjusted.  

This leaves several questions for further investigation. Although there has been much 

speculation about the causes of hospital-associated functional decline, more research is 

needed to clarify the etiology of this problem and to determine whether hospital-acquired 

functional decline can be prevented. Regardless of some studies provided evidence that 

multicomponent interventions can prevent hospital-acquired disability, these results were 

inconsistent and the positive effects often modest (de Morton, Keating, & Jeffs, 2007; Kosse, 

Dutmer, Dasenbrock, Bauer, & Lamoth, 2013). Higher rates of functional decline before 

admission in the oldest-old and lower rates of functional recovery after admission, explain the 

association between age and poor functional outcomes after hospitalization. 

As a conclusion, this study provides unique information regarding the functional trajectories 

among older patients admitted to an acute medical unit in Portugal. The results also highlight 

that most patients declined before hospital admission, whereas only a minority further declined 

during their hospital stay. Approximately 64% of the patients did not recover their previous 

level of function at hospital discharge. Due nurses’ ability to observe and guide patients and 

their 24-hour supervision, this study highlights the need for them to closely monitor the 

functional status of hospitalized older people, particularly in oldest-old patients. 

These results emphasize the overriding need for implementing in-hospital processes to 

prevent functional decline and enhance functional recovery; they will serve as reference to 

evaluate a nursing care program focused on basic self-care that the authors intend to 

implement in this unit. Therefore, further studies are needed to determine whether new BADL 

disability acquired before hospital admission can be reversed and with which interventions.  
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CHAPTER 4                                                                                

NURSING CARE FOCUSED ON BASIC SELF-CARE 

 

 

 

 

 

 

The study presented in the previous chapter demonstrated that functional decline occurs 

before hospital admission in a large number of older patients and the oldest patients are less 

likely to recover BADL function lost before hospital admission. 

Knowing that the functional decline in older acute in-patients is a reality and recognizing the 

determining role that nurses can have in the recovery of the previous functional level, we create 

a Nursing Care Program focused on Basic Self Care. 

Thus, in this chapter we present a randomized controlled trial that we use to test the hypothesis 

that a Nursing care program focused on Basic Self-Care (N_BSC) improves the functional 

results in older acute in-patients (Trial registration: ClinicalTrials.gov: Identifier NCT03106064 

– Attachment 4). The study protocol was published as an article on a peer-reviewed journal 

and is presented in the first part of the chapter. Throughout the chapter are described the 

interventions that were implemented in the service structure and the training that was given to 

nurses to test the hypothesis; the detail of these interventions and the proposal for N_BSC 

patent registration can be found in the Appendices 1 to 3. 
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ABSTRACT 

Background: Hospitalization often leads to long periods of bed rest and inactivity, which is 

associated with an increase in length of hospital stay, loss of capacity for basic self-care and 

discharge into a nursing home. 

Objective: This trial aims to verify if a nursing care program centred on basic self-care and 

pre-defined physical activity, improves functional outcomes in older hospitalised patients. 

Methods: This is a two-group randomized controlled trial with repeated measures: 182 older 

acute medical patients will be blindly randomly allocated to the control group (n=91) or 

intervention group (n=91). The intervention will consist of nursing care intervention centred on 

basic self-care that includes a twice daily walking training, plus privileging pre-established trips 

to the toilet by walking and all daytime meals seated, off the bed. The main outcome was 

changes in the number of independent activities of daily living from two weeks before 

admission (baseline) to discharge. Trial registration: ClinicalTrials.gov (Identifier 

NCT03106064) 

Results: This intervention has the potential to change the outcomes of the older patient in the 

acute setting. 

Conclusion: The loss of independence in self-care is determinant in future health care needs. 

If our hypothesis is correct and demonstrate that this nursing care program centred on basic 

self-care for older acute medical patients improves functional outcomes, a change in the 

paradigmatic organization of hospital care may be justifiable. 

Keywords: Self-care; Activities of Daily Living; Elderly; Nursing Care Program; Functional 

outcomes.



Chapter 4 

62 

 

INTRODUCTION  

Hospitalization can, opposing to what people imagine, change the prognosis of older patients 

negatively by changing their life from independent to dependent (Condorhuaman-Alvarado et 

al., 2017; Covinsky et al., 2003; Fimognari et al., 2017; Hoogerduijn, Grobbee, & Schuurmans, 

2014). The iatrogenic aspects of Hospitalization, such as bed rest, are a burden for older 

patients resulting in an acceleration of problems related to ageing and a loss of independence 

in basic self-care. That is why hospitalization is significantly associated with negative outcomes 

such as increased length of stay, increased risk of falls, and loss of capacity for self-care or 

activities of daily living, discharge into a nursing home, readmissions and consequent mortality 

(Condorhuaman-Alvarado et al., 2017; de Saint-Hubert, Schoevaerdts, Poulain, Cornette, & 

Swine, 2009; Sager et al., 1996; Wood et al., 2014; Zisberg et al., 2011). These negative 

effects, such as decreased functional capacity and ability to perform daily life activities, occur 

even in short hospital stays (a few days). Functional decline at discharge when compared to 

the condition prior to admission to hospital is experienced by 30-60% of the older hospitalized 

patients and this decline is not related to the severity of the illness that led to hospitalization 

(Covinsky et al., 2003; Creditor, 1993; Hirsch, Sommers, Olsen, Mullen, & Winograd, 1990; 

McVey, Becker, Saltz, Feussner, & Cohen, 1989; Sager et al., 1996). 

The primary focus of hospital care is treating acute and exacerbation of chronic illnesses. An 

intervention that preserves independence and physical function is not often part of the 

treatment (Kosse, Dutmer, Dasenbrock, Bauer, & Lamoth, 2013). Older people needs effective 

health care focused not only on the prevention and treatment of diseases but also on active 

interventions to prevent or delay functional decline. Due to their aptitude to observe, support 

and guide patients and their 24 hours patient supervision, nurses play a key role in strategies 

to prevent functional decline in older patients. An adequate planning of nursing care that 

includes interventions to promote and maintain mobility, in the logic of self-care, can be a 

valuable contribution in the prevention of functional decline and in the reconstruction of 

independence in self-care after a generative event of dependence (D'Onofrio, Bula, Rubli, 

Butrogno, & Morin, 2017; Hoogerduijn et al., 2014). The scheduling of exercise routines, 

activities to prevent sensory deprivation and early hospital discharge are interventions that 

may help to prevent functional decline (Graf, 2006). A multidisciplinary intervention that 

includes exercise may increase the proportion of patients discharged to home and reduce 

length and cost of hospital stay for acutely hospitalized older medical patients (de Morton, 

Keating, & Jeffs, 2007b). Programs centered in basic self-care to older hospitalized patients 

can reduce the number of falls, the incidence of pressure ulcers, the rate of readmissions and 
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the discharges to a nursing home (Hastings, Sloane, Morey, Pavon, & Hoenig, 2014; Wood et 

al., 2014). These programs, in addition to improving patient outcomes, also improve hospital 

outcomes (for example, reducing treatment costs) (Baztan, Suarez-Garcia, Lopez-Arrieta, 

Rodriguez-Manas, & Rodriguez-Artalejo, 2009; de Morton, Keating, & Jeffs, 2007a; Mudge, 

McRae, & Cruickshank, 2015) 

There is some conceptual uniformity in measuring functioning of patients in terms of activities 

of daily living but, simultaneously there is a large variability in measuring activities of daily living 

functioning of older hospitalised medical patients and a large range of clinical definitions of 

functional decline (Buurman, van Munster, Korevaar, de Haan, & de Rooij, 2011; Kosse et al., 

2013; White, Wilson, & Keysor, 2011). For example, a decline of a 1 point in one study is 

equivalent to a 2% decrease in activities of daily living functioning, while in other studies a 

decline of 1 point is equal to a 20% decrease in activities of daily living functioning (Buurman 

et al., 2011). 

The number of studies focusing on individuals abilities to perform activities of daily living, in 

what we can call basic self-care (eating, dressing, personal hygiene, getting around, using the 

toilet, walking) is smaller when compared to the significant number of studies focusing on self-

care associated with the ability to manage chronic disease (adequate diet, physical exercise, 

self-monitoring, drug regimen, and interpretation of signs and symptoms of disease worsening) 

(Petronilho, 2012; Zelada, Salinas, & Baztan, 2009). Most studies on programs promoting self-

care in hospitals, was focus on specific populations such as intensive care patients, stroke or 

heart disease patients.  

Older patients with acute medical illness, who frequently have several co-morbidities, are 

usually excluded from exercise intervention trials (de Morton et al., 2007a). Therefore, the 

purpose of the proposed research is to investigate, through a randomized controlled trial, the 

effect of a nursing care program centred on basic self-care and pre-defined physical activity, 

in dependence of older hospitalized patients. 
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METHODS 

Design 

This is a two-group, single-blind randomized controlled trial set in an acute 580-bedded 

teaching hospital and is designed to be compliant with the recommendations of the 

Consolidated Standards of Reporting Trials (CONSORT) statement (Schulz, Altman, & Moher, 

2010). The study flow diagram is shown in Figure 1.  

The intervention group will perform the nursing care program focused on basic self-care and 

pre-defined physical activity, while the control group will receive usual hospital care. As the 

study will be conducted in the same ward and due to the possible effect of subjects in the 

control group seeing subjects in the intervention group performing additional activities to 

normal hospital care and because the clinical staff itself may intervene involuntarily in the 

control group through increased activity, randomization will take place in a time dependent 

manner. Patients admitted for the first 20 weeks will be assigned to the control group. After 

these twentieth weeks there will be a 10-week break and in the next 20 weeks (week 30 to 50) 

the admitted patients will be assigned to the intervention group. During the 10-week break, all 

clinical staff will receive training on the tasks to the intervention program. 

All measurements (at admission and discharge) will be performed in the same setting and by 

the same investigators. The study will be performed between April and November 2017, 

following the ethical guidelines of the Declaration of Helsinki, last modified in 2013. 

Figure 1 – Flow diagram of the study protocol 
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PARTICIPANTS 

Participants will include older patients aged 65 years or older recruited from patients admitted 

into one of the three medical wards of an acute 580-bedded teaching hospital in Portugal. Due 

to the length of the study it is possible a patient will be readmitted after participating in either 

the control or intervention group. To avoid this confounding effect, a study participant who is 

readmitted to the hospital during the course of the study will not be included in the analysis a 

second time. 

Recruitment 

Patients are eligible for the trial if they fulfill the following inclusion criteria: 

 Age: 65 years or older. 

 Able to ambulate, with or without personal/ technical assistance. 

 Able to communicate. 

Patients are not eligible if:\ 

 Expected length of stay in the unit < 72 hours 

 Days in the hospital until arriving at the medical ward >4 days 

 Transfered from intensive/intermediate care unit  

 Any factor precluding performance of the physical training program. These factors 

include, but are not limited to the following: 

o Terminal illness. 

o Unstable cardiovascular disease or other medical condition. 

o Severe dementia. 

All clinical information will be obtained through patient or/and relatives interview, direct 

observation of patients abilities and consultation of healthcare records. Standard information 

including reason for hospitalization, medical history, and history of falls and hospital 

admissions in the prior year will be collected by the investigators. 

Premorbid functioning (2 weeks before admission) will be the baseline measurement in 

defining change over time and the endpoint will be hospital discharge. The independence level 

will be assessed through the Katz Index and the Nursing Patient Classification Systems data. 
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STUDY PROCEDURES 

Usual care group (control) 

Patients randomly assigned to the control group will receive usual hospital care, which includes 

physiotherapy when needed. 

Intervention group (training) 

The intervention will consist of a nursing care program application that includes a twice daily 

walking training, plus privileging pre-established trips to the toilet by walking (with support 

devices or with support from people) and all daytime meals seated (off the bed). Nurses will 

ensure that patients are sitting out ready to eat, will provide encouragement and assistance to 

eat/walk or toilet use; provide walk destination and will minimize clinical activity during meal 

times. Walk training will consist of walking as far as possible with or without assistance for 20 

minutes. All training sessions will be individually monitored with a record of training completed 

compiled. 

Attending of the particular and unexplored characteristics of the proposed intervention, namely 

the use of the toilet and daytime meals seated, the proposed intervention extends throughout 

the 24 hours of the day, seven days a week. Therefore, it is an intervention that requires the 

alignment of the whole clinical staff in its execution. The duration and quality of the training, 

planned for weeks 21 to 29, will be crucial to ensure the involvement of the whole team and 

the success of this study. We will re-organize the daily work of this ward in order to focus 

nursing care on promoting independence in self-care. Adherence to the new nursing care 

program will be checked in a daily register. 

To maintain adherence to the new nursing care program, the potential benefits of 

accomplishing this program will be explained to the clinical staff before and during the 

intervention period. Regular interdisciplinary education sessions to support dissemination of 

evidence will be done. 

Outcomes 

The main outcome is change in the number of independent activities of daily living from 2 

weeks before admission (baseline) to discharge; change will be classified as improved, 

maintained, or declined. Other outcome includes change in the number of independent 

activities of daily living from admission to discharge. 
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Patients will be assessed within 24 hours of admission and at discharge. At admission patients 

will be evaluated on their ability to perform five basic ADL 2 weeks before admission (self-

report) and at the time of admission (nurse evaluation). The five ADL were bathing, dressing, 

toileting, transferring from a bed to a chair, and eating (Katz, Ford, Moskowitz, Jackson, & 

Jaffe, 1963); continence was not included because reports are often unreliable (Buurman et 

al., 2011). Baseline data includes demographics, co-morbidity, medication use and home 

circumstances. 

For each activity, patients are considered independent if the activity was performed without 

personal assistance.  

In Nursing Patient Classification Systems data items related to basic self-care can be classified 

as Independent, Partial Aid or Total Aid. If a patient who at the time of admission was classified 

as Total Aid and was classified as Partial Aid upon discharge, this patient is considered to 

have had a improvement in their level of independence during hospitalization. If the reverse is 

true, for example transition from Independent to Partial Aid or transition from Partial Aid to 

Total Aid, this patient is considered to have declined the level of independence. (Malloch & 

Meisel, 2013) 

Sample size determination 

We believe that a clinically relevant change is a ≥20% increase in the frequency of patients 

that get at discharge a functional improvement. Based on the results of a pilot study, we expect 

the control group to improve ~0 to 20%; thus, we can detect differences of at least ≥40% with 

a power >80% and a level of significance of 0.05 with two groups of 91 subjects. 

Randomization and blinding 

As previously mentioned, randomization will be made in a time-dependent manner (in twentieth 

weeks blocks) in order to avoid the confounding variable of participants in the control group 

seeing subjects in the intervention group performing additional basic self-care activities to 

usual hospital care and to avoid the confounding variable of staff intervention. Given the design 

of the study, participants will be blind, they will not know that they are being part of a study. 

With this methodology we intend to avoid the Hawthorne effect. 

After the first 20 week study block of the control group, during ten weeks, all clinical staff will 

be trained to reorganize their daily work in order to increase patient independence for self-

care. This reorganization involves the adoption of a twice daily walking training, privileging trips 

to the toilet to walk and all daytime meals seated. 
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Statistical methods 

In an initial descriptive analysis, for qualitative variables we will calculate frequencies and for 

continuous variables we will calculate statistics of central tendency and dispersion such as 

means, standard error and median. Normality of continuous variables will be checked 

graphically and through Kolmogorov-Smirnov and Shapiro-Wilk tests. Significant differences 

in continuous variables between groups will be assessed by parametric tests (T-Tests, 

ANOVA) or non-parametric tests (Mann–Whitney U, Kruskal-Wallis). Proportions will be 

compared using chi-square test. Significant changes between admission and discharge in 

basic self-care dependence will be analysed using McNemar-Bowker test. The level of 

statistical significance was set at 0.05. Data will be analysed with SPSS package 24.0. 

Ethical considerations 

Board and Hospital Ethics Committee approvals were obtained in 2016 (DEFI 2016.037) was 

registered at ClinicalTrials.gov (Identifier NCT03106064). Given the study design, which 

implies a reorganization of nursing care program prior to the start of intervention group 

recruitment, informed consent were not required. 

Limitations 

A possible limitation of this protocol will be the capability to maintain care team adherence to 

the proposed nursing care program the 24 hours of the day, seven days a week. 

 

DISCUSSION 

Loss of independence in self-care and functional decline is determinant in future health care 

needs. If our hypothesis is correct and demonstrate that this nursing care program centred on 

basic self-care for elderly acute medical in-patients improves patient outcomes, a change in 

the reorganization of hospital care may be justifiable. 

Results from the current study will help to better understand the potential of this nursing care 

program supported in the promotion of physical activity, which depends on the involvement of 

the whole care team, for improving independence in self-care and will help to clarify the 

usefulness of Nursing Patient Classification Systems in assessing basic self-care outcomes in 

elderly acute medical patients. 
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ABSTRACT 

Objective: To test the hypothesis that a nursing care program focused on basic self-care 

(N_BSC) improves functional outcomes in older patients admitted to an acute medical unit. 

Method: This was a two-group randomized controlled trial with repeated measures: 182 older 

patients admitted to an acute medical unit were randomly allocated to the usual care group 

(n=91) and intervention group (n=91). The intervention consisted of nursing care centred on 

basic self-care that includes promotion of daily walking and all daytime meals seated, out off 

bed. The main outcome was changes in the number of independent basic activities of daily 

living (BADL) from two weeks before admission (baseline) to discharge. 

Results: There was significant effect of the N_BSC on the outcomes. Changes from baseline 

to discharge in the number of independent BADL differ significantly between the intervention 

and usual care group. Intervention group patients were discharged with a superior functional 

status than usual care group. On discharge they were able to perform independently 2.93 

BADL, while usual care patients performed independently 1.90 BADL (p<.001).  

Conclusions: N_BSC for hospitalized older adults was feasible and program participants were 

discharged with better functional status than a clinically similar comparison group. N_BSC 

could be readily adapted for use in other hospitals and warrants further evaluation as a 

potential new tool for improving outcomes for hospitalized older patients. 

 

Keywords: Nursing. Basic activities of daily living. Older people. Hospitalization. Functional 

Decline. 
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INTRODUCTION 

There is cumulative evidence in the literature indicating that older people hospitalization leads 

to functional decline, morbidity, and mortality that is not related directly to the cause of 

hospitalization.(Admi, Shadmi, Baruch, & Zisberg, 2015) In older patients, acute illness with 

subsequent hospitalization leads, in a large number of cases, to a decline in the ability to 

perform BADL independently (Chase, Lozano, Hanlon, & Bowles, 2018; Covinsky, Pierluissi, 

& Johnston, 2011; Hoogerduijn, Schuurmans, Duijnstee, de Rooij, & Grypdonck, 2007; 

Rodrigues, Mendonça, & Martins, 2019b). Previous studies report that 18-63% of older 

patients are more dependent at hospital discharge than their pre-illness baseline.(D'Onofrio, 

Bula, Rubli, Butrogno, & Morin, 2017; Fimognari et al., 2017; Mudge, O'Rourke, & Denaro, 

2010; Rodrigues et al., 2019b; Zisberg, Shadmi, Gur-Yaish, Tonkikh, & Sinoff, 2015) 

Functional changes around the time of hospitalization follow complex trajectories of decline 

and improvement. Several studies report significant functional decline at the time of 

hospitalization, rates from 34% to 78% (Covinsky et al., 2003; D'Onofrio et al., 2017; Fimognari 

et al., 2017; Mudge et al., 2010; Palleschi et al., 2014; Rodrigues et al., 2019b), whereas the 

rate of hospital decline was low (Covinsky et al., 2003; D'Onofrio et al., 2017; Mudge et al., 

2010; Rodrigues et al., 2019b). This suggests that in older patients, gains in functional 

improvement are more likely to be achieved by promoting early functional recovery. 

Although most of the functional decline occurs before hospitalization in response to the acute 

illness, the role played by nursing care in the functional trajectories around hospitalization is 

unclear. In hospital low-mobility and sub optimal continence care account for functional decline 

and are modifiable risk factors for which nurses should focus their efforts (Admi et al., 2015; 

Martinez-Velilla, Herrero, Cadore, Saez de Asteasu, & Izquierdo, 2016; Zisberg et al., 2015). 

In recent years, several attempts to study the impact of interventions that decreases the 

immobility of older patients hospitalized for acute illness have been made, but the results have 

not been conclusive (Asplund et al., 2000; Counsell et al., 2000; de Morton, Keating, Berlowitz, 

Jackson, & Lim, 2007; Hastings, Sloane, Morey, Pavon, & Hoenig, 2014; King, Steege, Winsor, 

VanDenbergh, & Brown, 2016; Kosse, Dutmer, Dasenbrock, Bauer, & Lamoth, 2013; Zisberg 

et al., 2018). A recent randomized clinical trial shows that an exercise intervention provided 

significant benefits over usual care; at discharge, significant differences between the exercise 

intervention and the control groups were noted for functional independence as well as cognitive 

and quality of life level (Martinez-Velilla et al., 2018). Another program that included a mobility 
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program utilizing patient-and-staff education with a specific mobility goal (900 steps/days) was 

effective in reducing hospital-associated functional decline (Cohen et al., 2019). 

The aim of this study was to test the hypothesis that a nursing care program focused on basic 

self-care (N_BSC) improves functional outcomes in older patients admitted to an acute medical 

unit. 

 

METHOD 

Design  

This was a two-group randomized controlled trial conducted in an acute 580-bedded teaching 

hospital in Portugal and was designed to be compliant with the recommendations of the 

Consolidated Standards of Reporting Trials (CONSORT) statement (Schulz, Altman, & Moher, 

2010). Detailed study protocol was described in an earlier publication (Rodrigues, Mendonça, 

& Martins, 2019a). 

The calculation of the sample size determined that each group should have a minimum of 91 

patients. The study was conducted in a single unit; due to the possible effect of subjects in the 

usual care group seeing subjects in the intervention group performing additional activities to 

usual hospital care and because the clinical staff itself may involuntarily intervene in the usual 

care group, randomization took place in a time dependent manner. Therefore, it was decided 

that after the beginning of each phase, the usual care group and the intervention group would 

close when the 91st patient was discharged. 

Patients consecutively admitted for the first 22 weeks were assigned to the usual care group. 

After these 22 weeks there was a 14-weeks break and in the following weeks (week 37 to 50) 

the admitted patients were assigned to the intervention group. During the break, all nurses and 

nursing assistants received training on the tasks to the intervention program and changes were 

made to the service structure (these changes were made with low cost materials available in 

the hospital and therefore did not require extra funding). 

Participants 

Participants included older patients consecutively admitted to medical ward that exist in the 

hospital. Patients were eligible for inclusion if they had an acute medical condition, were aged 

65 or older, were able to ambulate, with or without personal/technical assistance, and were 

able to communicate. Patients were excluded if they had a length of stay less than 72 hours, 
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were in the hospital for more than 4 days until they were admitted to the unit, required intensive 

care unit admission (e.g., polyvalent intensive care or coronary care), had any factor precluding 

performance of physical activity (e.g. terminal illness, unstable cardiovascular disease or other 

medical condition and severe dementia), deceased during hospitalization or were readmitted 

having previously participated in the study. 

Patients were assessed within 24 hours of admission. Functional status was measured by a 

trained nurse at three times: at hospital admission by direct, observational assessment; 

approximately 2 weeks before hospital admission (baseline), as evaluated retrospectively at 

admission by asking  patients (or their surrogates) about their functional as it was 15 days 

before hospital admission; an on the discharge day. The functional status was evaluated using 

the Katz index, which categorizes 5 BADL (bathing, dressing, eating, transferring and toileting) 

as dependent (0) or independent (1), with a global score that ranges from 0 (maximum 

dependence) to 5 (maximum independence) (Buurman, van Munster, Korevaar, de Haan, & 

de Rooij, 2011; Katz, Ford, Moskowitz, Jackson, & Jaffe, 1963). For each BADL, patients were 

considered independent if the activity was performed without personal assistance (amendment 

in comparison with the initial protocol where it was envisaged that the functional status will be 

assessed through the Katz Index plus the Nursing Patient Classification Systems data) 

(Rodrigues et al., 2019a). 

Usual Care Group versus Intervention Group 

The usual care group received usual hospital care while the intervention group received the 

N_BSC. Usual care included daily medical assessment, 24 hour nurse assistance, and allied 

health services on referral from medical, nursing or other allied health staff. 

N_BSC was designed by a nurse and was inspired by the Eat Walk Engage model (Mudge, 

McRae, & Cruickshank, 2015) and Function-Focused Care philosophy (Resnick, Galik, & 

Boltz, 2013). N_BSC imply promotion of daily walking, plus privileging trips to the toilet by 

walking (with support devices or with people support) and all daytime meals seated (out of 

bed). To implement N_BSC it was necessary to optimize the physical structure of the service, 

reorganize the nursing care and coach nurses and nursing assistants. 

During the 14-weeks break, after the closing of the usual care group and prior to the start of 

the intervention group, the interventions in the service structure were performed. Those 

interventions were discussed and implemented by the nursing team: a 30 meter blue line was 

designed in the central corridor, this path accompanies a handrail that allows patients support 

while walking; four 10-meter ambulation pathways with clearly defined distance markers were 

drawn in the four service wards; some hospital furniture was arranged in a different way to 
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eliminate obstacles in the passage areas; a room that had no defined function was transformed 

into a social and dining room, with capacity for 10 people at the table and 4 people sitting on 

a sofa, in this room was installed a television, a domino and magazines and current 

newspapers were made available. At the same time, the hospital's repair service built 2 hand-

held carts to carry portable oxygen cylinder; these hand-held carts enabled patients who need 

continuous oxygen not to be avoid from walking during day. 

In the same way, during the 14-weeks break, nurses were educated on N_BSC. After the 

training it was agreed that nurses would ensure that patients are sitting out ready to eat, 

provide encouragement and assistance to eat/walk or toilet use; engage family, encouraging 

the involvement in promoting tasks related to self-care, provide walk destination and minimize 

clinical activity during meal times. Daily walk would consist of walking as far as possible with 

or without assistance (amendment in comparison with the initial protocol where it was 

envisaged that walk training will consist of walking as far as possible with or without assistance 

for 20 minutes) (Rodrigues et al., 2019a). 

The nursing team re-organized their daily routines in order to focus nursing care on promoting 

independence in self-care. Adherence to the new nursing care program was checked in a daily 

record. To maintain adherence to the new nursing care program, the potential benefits of 

accomplishing this program were explained to the clinical staff before and during the 

intervention period. Regular interdisciplinary education sessions to support dissemination of 

evidence were done. 

Outcome measures 

The main outcome was change in the number of independent BADL from 2 weeks before 

admission (baseline) to discharge; changes were classified as declined or no declined. Other 

outcome includes change in the number of independent BADL from admission to discharge. 

Differences in scores for BADL between baseline and admission, between admission and 

discharge, and between baseline and discharge were used to define pre-admission, in-hospital 

and overall functional decline. 

Sample size determination  

Sample size determination was performed to achieved a power >80% and a level of 

significance of 0.05. To detect a ≥20% increase in the frequency of patients that gets at 

discharge a functional improvement, 91 patients were required in each group. Based on the 

results of a pilot study (Rodrigues, Mendonça, & Martins, 2018), were expected the usual care 
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group improved ~0 to 20%; we defined that a clinically relevant change is a ≥20% increase in 

the frequency of patients that gets at discharge a functional improvement; thus, sample size 

determination were performed to achieved at least ≥40%. 

Randomization and blinding 

As previously mentioned, randomization was made in a time-dependent manner in order to 

avoid the confounding variable of participants in the usual care group seeing subjects in the 

intervention group performing additional basic self-care activities to usual hospital care and to 

avoid the confounding variable of staff intervention. Given the design of the study, participants 

were blind; they did not know that they were being part of a study. With this methodology we 

intended to avoid Hawthorne effect. 

Data analysis 

Differences in measures of patient outcomes between the intervention and usual care groups 

were evaluated. For qualitative variables frequencies were calculated and for continuous 

variables statistics of central tendency and dispersion such as means, standard error and 

median were analyzed. Significant mean differences between groups were assessed by 

parametric tests (T-Tests). Proportions were compared using Chi-square test. Logistic 

regression was used to analyze the association between N_BSC and BADL changes, and the 

results are expressed in terms of odds ratios, crude and adjusted for gender, age group, reason 

for admission and hospitalization in the last twelve months. The level of statistical significance 

was set at 0.05. Data were analyzed with SPSS package 24.0. 

Ethical consideration 

Board and Hospital Ethics Committee approvals were obtained in 2016 (DEFI 2016.037). As 

the study used only routinely collected administrative and clinical data from the institutional 

record, this permission was granted without requesting a written informed consent from 

patients. The study was registered at ClinicalTrials.gov (Identifier NCT03106064). 

All measurements (at admission and discharge) were performed in the same setting and by 

the same investigators. The study was performed between May 2017 and April 2018, following 

the ethical guidelines of the Declaration of Helsinki, last modified in 2013. 
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RESULTS 

Between May 2017 and April 2018, 589 patients were screened for study inclusion (Figure 1). 

After the start of each phase, the usual care group and the intervention group closed when the 

91st patient was discharged. 

 

Characteristics of subjects  

Patients in the intervention group compared with usual care group were similar, except in 

reason for admission (Table 1). There were no difference between the intervention and usual 

care group in the mean number of independent BADL at baseline and admission.  

  

Figure 1 – Participants flow 
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Table 1 – Characteristics of 182 study patients 

 

 

Functional trajectories of patients before and during hospitalization 

Usual Care Group 

In the usual care group, the BADL function of 36.3% of the 91 patients did not decline between 

baseline and discharge (Figure 2). This include the 22.0% of patients with stable function 

through-out their course (no decline before or during hospitalization) and the 14.3% of patients 

who declined between baseline and admission but recovered to their baseline level of function 

between admission and discharge. About 64% of patients declined in BADL function between 

baseline and discharge (independent in fewer BADLs at discharge than baseline). This include 

the 59.4% of patients who declined between baseline and admission and failed to recover to 
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their baseline function between admission and discharge, and the 4.4% of patients who 

declined between baseline and admission and experienced additional decline between 

admission and discharge. 

Therefore, most patients (78%) had unstable BADL function consisting of decline in BADL 

function before admission that persisted or progressed during hospitalization (41.8%), a 

transient decline before admission with recovery during hospitalization (14.3%), or some 

recovery compared to admission during hospitalization, but not at baseline (22.0%). Of the 

63.7% of patients discharged with worse than baseline BADL function, the ADL decline was 

attributable to ADL declines occurring before admission. Of the 71 patients who declined 

between baseline and admission, 13 recovered to their baseline level of function between 

admission and discharge. Summarizing, in the usual care group, pre-admission, in-hospital 

and overall functional decline occurred in 78.0%, 4.4% and 63.7% of the patients, respectively.  

Intervention Group 

In the intervention group, contrasting with usual care group, the BADL function of 62.6% of the 

91 patients did not decline between baseline and discharge (Figure 3). This include the 24.2% 

of patients with stable function through-out their course (no decline before or during 

hospitalization) and the 38.5% of patients who declined between baseline and admission but 

recovered to their baseline level of function between admission and discharge. About 37% of 

patients declined in BADL function between baseline and discharge (independent in fewer 

Figure 2 – Usual Care Group: Functional trajectories of patients between baseline (2 weeks 

before admission), hospital admission, and discharge 
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BADLs at discharge than baseline). Of the 68 patients who declined between baseline and 

admission, 35 recovered to their baseline level of function between admission and discharge. 

In the intervention group, pre-admission, in-hospital and overall functional decline occurred in 

74.7%, 2.2% and 37.4% of the patients, respectively. In-hospital functional improvement for 

baseline level occurred in 35 patients (comparing with the usual care group in-hospital 

functional improvement more than doubled). 

 

Usual care group and intervention group were similar in their capacity for BADL at baseline 

(0.787) and at hospital admission (0.337) (Table 2). Changes from baseline to discharge in the 

number of independent BADL differ significantly between the intervention and usual care 

group. Intervention group patients were discharged with a superior functional status than usual 

care group. On discharge they were able to perform independently 2.9 BADL, while usual care 

patients performed independently 1.9 BADL (p<.001). A 1.5 day difference in length of stay 

was identified between groups but this difference was not significant (p=0.310) (Table 1). 

Figure 3 – Intervention Group: Functional trajectories of patients between baseline (2 weeks 

before admission), hospital admission, and discharge 
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Table 2 – Usual Care versus Nursing care program focused on basic self-care 

  Usual Care 
(n=91)  

Intervention 
(n=91) 

p-value* 

BADL at baseline, mean (SD) [range 0-5]  3.6 (1.7) 3.5 (1.6) 0.787 

BADL at admission, mean (SD) [range 0-5]  1.4 (1.8) 1.6 (2.1) 0.337 

BADL at discharge, mean (SD) [range 0-5]  1.9 (1.9) 2.9 (1.9) <0.001 

*T-test    

 

Relation between N_BSC and changes in BADL function: bivariable analysis 

Functional decline before admission was similar between the two groups (p=0.727) (Table 3). 

Usual care was associated with functional worsening between baseline and discharge. 

Patients in the usual care group are those with a higher overall decline (p=0.001) and are the 

ones who fail most to recover to baseline during hospitalization (p<.001). About 37% of patients 

in the intervention group declined in BADL function between baseline and discharge, whereas 

more than 63% of patients in the usual care group declined (p=0.001). 

Table 3 – Relation between N_BSC and functional decline: bivariable analysis 

 
Usual Care 

(n=91) 
Intervention 

(n=91) 
 

Outcome % p-value* 

Decline before admission  78.0 74.7 0.727 

Decline between baseline and discharge 63.7 37.4 0.001 

Failure to recover to baseline during 
hospitalization in patients who declined before 
admission (Usual Care, n=71; Intervention, n=68) 

81.7 48.5 <0.001 

* Chi-square Test 

 

Relation between N_BSC and changes in BADL function: multivariable analysis 

Logistic regression was used to analyze the association between N_BSC intervention and 

BADL change and the result are expressed in terms of odds ratio (Table 4). After adjusting for 

gender, age group, reason for admission and hospitalization in the last twelve months, patients 

who received usual care presented poorer functional outcomes. They remained at significantly 

higher risk of declining in BADL function between baseline and hospital discharge (p<.001, 

OR=4.14, 95%CI: 2.04-8.39) and were more likely to fail to recover to their baseline level of 

function (p<.001, OR=7.52, 95%CI: 2.89-19.59). Patients aged 75 years or over had significant 
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higher risk of poorer functional outcomes in the functional trajectories studied. For example, 

the oldest-old (age ≥ 85 years) have a significant higher risk of functional decline before 

hospitalization (p<.001, OR=7.56, 95%CI: 2.71-21.09), functional decline between baseline 

and discharge (p<.001, OR=10.59, 95%CI: 4.08-27.52) and were more likely to fail to recover 

to their baseline level of function ((p<.001, OR=9.40, 95%CI: 2.75-32.08). Interaction between 

the age group and the N_BSC intervention was tested and no statistically significant 

interactions were found, so the effect of the intervention on the outcome measures was not 

affected by the patients' age. In relation to gender, the males have a significant higher risk of 

overall functional decline (p=0.035, OR=2.12; 95%CI: 1.05-4.27), but no significant differences 

were found in the risk of functional decline before hospitalization and failure to recover during 

hospitalization. 

 

 

DISCUSSION 

A small number of RCTs have evaluated the effects of mobility intervention on functional 

outcomes in acutely hospitalized older adults (Brown et al., 2016; Martinez-Velilla et al., 2018). 

Even if in-hospital exercise interventions may reduce length of stay or hospital costs, 

consistent evidence is lacking to support the benefits of such interventions in the functional 

capacity of acutely ill older patients. In this respect, our study shows that a nursing care 

program focused on basic self-care (N_BSC) provides a significant benefit comparing to usual 

care and can help to reverse the functional decline associated with acute hospitalization in 

older adults. The hypothesis that older adults who received N_BSC will improve functional 

status was supported; the intervention group was discharged with higher functional status than 

the usual care group (p<.001) These findings were significant even after adjusting for potential 

confounders such as gender, age, pre-hospitalization and reason for admission. Overall, the 

Table 4 – Relation between N_BSC and functional decline: multivariable analysis 
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number of patients experiencing a decline in BADL between baseline and discharge was 

reduced by 40% in the intervention group compared with the usual care group.  

Available evidence on the implementation of mobility promotion programs in older patients 

hospitalized for acute illness is contradictory, but there is no increased risk for this population. 

A recent RCT showed no significant benefit of an in-hospital mobility program consisting of 

ambulation up to twice daily and behavioral strategy to encourage mobility in older patients 

after acute hospitalization (Brown et al., 2016). In opposition Martinez-Velilla et al. (2018), in 

other randomized clinical trial shows that an exercise intervention provided significant benefits 

over usual care; at discharge, significant differences between the exercise intervention and the 

control groups were noted for functional independence as well as cognitive and quality of life 

level (Martinez-Velilla et al., 2018). 

Asplund et al. (2000), in a randomized trial found that a geriatric approach with greater 

emphasis on early mobilization in an acute geriatrics-based ward shortened the length of 

hospital stay and may have reduced the need for long-term institutional living; this occurred 

despite patients in an acute geriatric ward not having better medical or functional outcome than 

older acute patients treated in general medical wards.(Asplund et al., 2000) In this study, the 

opposite was found, despite the length of stay was lower in the intervention group this 

difference was not significant (p=0.310); however, the patients in N_BSC were discharged with 

better functional status than patients in usual care group (p<0.001). 

It should be noted that a considerable number of patients (more than 74%) experienced a 

decline in functional status immediately before admission to the hospital, consistent with 

existing evidence that points that functional decline actually begins in the hospital 

preadmission period (D'Onofrio et al., 2017; Fimognari et al., 2017; Mudge et al., 2010; 

Palleschi et al., 2014; Rodrigues et al., 2019b), a finding with important implications for both 

lay and professional care providers. Patients who experienced a decline in functional status 

before admission to the hospital can be viewed as particularly vulnerable given that most did 

not return to baseline function; these results suggest that functional trajectories prior to hospital 

admission should be taken into account in the organization of care for older people  

Some limitations should be considered when interpreting these results. First, although potential 

confounders such as gender, age group reason for admission and hospitalization in the last 

twelve months were adjusted in the analyses, other potential confounders such as acute illness 

severity, nutritional status and the degree of social support could not be adjusted. Second, the 

measures of BADL function at baseline are based on the reports of patients or surrogates. 

However, there is evidence of the validity of patients and surrogates reports of BADL function 
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(Kim et al., 2018). Lastly, the study was limited to one site in Portugal, and the generalization 

to other sites needs to be established.  

Our study, nevertheless, has strengths, including its originality. Most interventions concerning 

BADL in geriatric patients have been performed in non-acute settings. The intervention we 

studied, N_BSC, differs from most previous interventions in acutely older hospitalized patients 

in several ways, including the physical redesign of the unit, the key role of nurses, and the 

reorganization of daily nursing care; the component which entailed nurses the 7 days of the 

week to ensure that patients had all daytime meals out of bed and to encourage trips to the 

bathroom, seem to have been decisive in the results achieved. However, more research is 

needed to consolidate these findings. 

Summarizing, this randomized controlled trial is the first in Portugal evaluating the effects of a 

nurse-led intervention on basic self-care for hospitalized older adults. Results of this trial 

indicate that a nursing care program focused on the promotion of basic self-care is able to 

improve functional outcomes at discharge. 

As conclusion, N_BSC for hospitalized older patients was feasible, low-cost and program 

participants were more likely to be discharged with better functional status than a clinically 

similar comparison group. N_BSC could be readily adapted for use in other context and 

warrants further evaluation as a potential new tool for improving outcomes for acute 

hospitalized older patients. 
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DISCUSSION  

There is a consensus in the health sciences that older patients hospitalized for acute illness 

are vulnerable to decline in their abilities for basic self-care and this decline determines future 

health needs and can lead to negative health outcomes. 

Functional trajectories around hospitalization are a complex phenomenon including two 

different time segments: pre-admission and in-hospital. Regardless of resolution of the cause 

for hospitalization, patients, especially those who are frail, are often discharged with a new 

major disability. 

Despite the evidence supporting early mobilization and rehabilitation for older hospitalized 

patients, studies confirm that insufficient physical mobility is common and the role played by 

nurses in patient’s functional outcomes around hospitalization is unclear. 

Therefore, the overall aim of the research presented in this thesis was to critically analyse the 

functional outcomes of older patients hospitalized for acute illness and to propose 

methodologies for the (re)organization of nursing care that have an impact on patients' 

functional outcomes. Specifically, two objectives were defined: the first was to characterize the 

magnitude of functional decline in older hospitalized patients in a general ward in a Portuguese 

hospital; the second was to evaluate the impact of a Nursing Care Program focused on Basic 

Self-Care (N_BSC) in older patients’ functional capacity at discharge. 

The retrospective study on the capacity for basic self-care between hospital admission and 

discharge (Chapter 2) found that all patients, regardless of their age, are vulnerable to decline 

in BADL. Oldest-old (aged ≥ 85 years) had a higher percentage of dependence on basic self-

care both in admission and discharge; and were the ones that declined the least in basic self-

care capacity during hospital stay. Younger-old (aged 65-74 years) were the most independent 

in basic self-care both in admission and discharge; but were those who recorded a higher 

percentage of decline in 3 of the 4 basic self-care evaluated during hospital stay. In this study 

hygiene was the BADL with the highest percentage of patients who need total aid both in 

admission and discharge, and was the BADL with the lowest rates of improvement; these 

results are in agreement with some authors who describe a hierarchy of ADLs difficulty with 

hygiene being the most difficult and eating the least difficult (Gerrard, 2013; Morris, Berg, Fries, 

Steel, & Howard, 2013; Zelada, Salinas, & Baztan, 2009).  
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The study about functional trajectories of older patients (Chapter 3) found that between the 2 

weeks before hospital admission and admission, 78.0% of patients reported loss of ability to 

perform independently one or more BADL; results above the 34-64% reported in previous 

studies (Covinsky et al., 2003; D'Onofrio, Bula, Rubli, Butrogno, & Morin, 2017; Fimognari et 

al., 2017; Mudge, O'Rourke, & Denaro, 2010; Palleschi et al., 2014). By the time of discharge, 

approximately two thirds (63.7%) of patients did not recover their previous BADL level, results 

above the 18-43% reported previously (Corcoles-Jimenez et al., 2016; D'Onofrio et al., 2017; 

Fimognari et al., 2017; Mudge et al., 2010). The oldest patients were at high risk of poorer 

functional outcomes because they are less likely to recover BADL function lost before 

admission, results in line with others previously described (Covinsky et al., 2003).  

Functional changes occurring before hospital admission were determinant of discharge 

outcomes; in all patients discharged with worse-than-baseline functional status, the functional 

decline occurred before hospital admission, and only about one fifth of patients who declined 

before hospitalization recovered to their baseline level of function at discharge, a number 

alarmingly lower than that observed in most previous studies, where rates of improvement 

ranged from 20% to 42% (Covinsky et al., 2003; D'Onofrio et al., 2017; Mudge et al., 2010; 

Palleschi et al., 2011). Simultaneously and unlike other studies (Covinsky et al., 2003; 

D'Onofrio et al., 2017; Palese et al., 2016; Siqueira, Cordeiro, Perracini, & Ramos, 2004), only 

a minority of patients (4.4%) further declined during their hospital stay; this low decline during 

hospitalization may be partly explained by the high loss of function observed between baseline 

and admission. Thus, the results suggest that older patient’s functional trajectory may be an 

useful data for nurses to develop their inpatient care plan. Assessing a patient´s functional 

trajectory by inquiring about baseline and admission function may be particularly valuable 

(Lindenberger et al., 2003); and for patients who have lost BADL ability before admission, 

intensive rehabilitation programs could be a goal of inpatient care (Gagliardi et al., 2018). 

Mainly, the results emphasize the overriding need for implementing in-hospital processes to 

enhance functional recovery.  

The randomized controlled trial (Chapter 4) showed that a Nursing Care Program focused on 

Basic Self-Care (N_BSC) had a significant effect on patients’ functional outcomes. Usual care 

and intervention group patients were similar in their capacity for basic self-care in the 2 weeks 

prior to hospital admission (p = 0.787) and at hospital admission (p = 0.337). Intervention group 

patients were discharged with a higher functional status than patients in the usual care group: 

on discharge they were able to independently perform 2.92 basic activities of daily living, 

whereas patients in the usual care group were able to independently perform 1.90 activities of 

daily living (p <0.001). These results contrast with the findings of other RCTs that found no 
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relation between interventions that promote mobility in hospitalized older patients and their 

functional outcomes at discharge (Brown et al., 2016; Counsell et al., 2000; de Morton, 

Keating, Berlowitz, Jackson, & Lim, 2007; Siebens, Aronow, Edwards, & Ghasemi, 2000). 

Overall, the number of patients experiencing a decline in BADL between baseline and 

discharge was reduced by 40% in the intervention group compared with the usual care group. 

Patients in the usual care group had a higher risk of functional decline between 2 weeks before 

hospital admission and discharge and a higher risk of not recovering the level of functionality 

prior to admission. Despite the length of stay was lower in the intervention group, this difference 

was not statistically significant (p=0.310), a finding different from that reported in other studies 

where a mobility-promoting intervention has significantly shortened hospital length of stay 

(Asplund et al., 2000; Padula, Hughes, & Baumhover, 2009). 

Therefore, we can confirm that the defined objectives of this thesis were achieved: the 

magnitude of functional decline in older hospitalized patients in a general ward in a Portuguese 

hospital was characterized; and was been proved that a N_BSC improves functional outcomes 

of older acute patients at hospital discharge. 

DATA CONSIDERATIONS 

Studies are not exempt from limitations and that is no exception. The retrospective study on 

the capacity for basic self-care between hospital admission and discharge (Chapter 2) present 

a major limitation that limits the analysis of the findings: the lack of description of patient’s 

BADL level before the onset of acute illness that precipitates hospital admission. On the other 

hand, this study pioneered, as far as we know, in the use of NPCS to track basic self-care 

changes between hospital admission and discharge. 

Several limitations should be considered when interpreting the study about functional 

trajectories of older patients (Chapter 3). First, the measures of BADL function at baseline are 

based on self report of patients or surrogates. Second, relatively small sample sizes in some 

subgroups precluded a more detailed analyses and a high level of precision of the estimates. 

Furthermore, the study was limited to one site in Portugal, and the universal generalization 

needs to be established. Lastly, although the analyses were adjusted for potential confounders 

such as gender, reason for admission and hospitalization in the last twelve months, other 

potential confounders such as acute illness severity, nutritional status and the degree of social 

support could not be included. Despite previous limitations, this study provides unique 

information regarding the functional trajectories among older patients admitted to an acute 

medical unit in Portugal. 
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The randomized controlled trial (Chapter 4) presents similar limitations to those of the 

preceding study, namely those related to measures of BADL function at baseline based on self 

report or surrogates; although the analyses were adjusted for potential confounders such as 

gender, age group reason for admission and hospitalization in the last twelve months, other 

potential confounders could not be included; and the study was limited to one site in Portugal, 

and the generalization needs to be established. Nevertheless, this RCT has several strengths, 

including its originality. This RCT is the first in Portugal, as far as we know, which evaluates 

the effects of a nurse-led intervention on basic self-care for hospitalized older adults. N_BSC, 

differs from most previous interventions in acutely older hospitalized patients in several ways, 

including the physical redesign of the unit, the key role of nurses, and the reorganization of 

daily nursing care; the component which entailed nurses the 7 days of the week to ensure that 

patients had all daytime meals out of bed and to encourage trips to the bathroom, seem to 

have been decisive in the results achieved. However, more research is needed to consolidate 

these findings. 

FUTURE WORK 

The research developed along this thesis leads to several questions for further investigation.  

In the short term, the candidate intends to study which BADLs (bathing, dressing, eating, 

transferring or toileting) contributed the most to the functional decline before hospital 

admission, and, at the same time, to study which BADLs recovered the most after N_BSC 

application. We anticipate that the decline or recovery will be similar to that described in the 

BADL hierarchy difficulty above referred; however, developing this study is important to 

complete the characterization of these patients and can add information relevant to nursing 

care planning. 

On the other hand, it is necessary to study the high rates of functional decline registered before 

hospital admission. Are there risk factors in this population for such a marked functional decline 

before they are hospitalized? Or is the (late?) access to health care that determines this 

functional decline? Issues that remains pending for further research. 

Another challenge is to replicate N_BSC in other contexts, that is, test the hypothesis that a 

N_BSC improves functional outcomes in older patients regardless the area of the hospital in 

which they are being cared for. When the study is replicated, it will be important to adjust the 

potential confounders that were not considered in this study. 
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Last but not least, assuming some limitations and making the necessary adjustments, this 

study showed a possible field of research that is the use of Nursing Patient Classification 

System data for clinical decision practice by the production of patient functional outcomes. 

 

FINAL CONSIDERATIONS 

Healthcare decision makers should consider these results considering the demonstration that 

nurse-driven interventions focused on basic self-care, interventions that do not entail additional 

resources or costs, bring functional gains to older acute medical inpatients. This study warns 

to the urgent transformational need on senior friendly health care. 

Nursing schools should reinforce in their curricula aspects related to aging, namely geriatric 

syndromes and their impact on patients' functional outcomes. Given the iatrogenic action of 

hospitals and their close relation with functional decline in older patients, aspects related to 

patient safety should also be addressed in the curricula of nursing schools. 

The research presented in this thesis provides accurate information on the functional 

trajectories of older patients suffering from an acute disease. This information should be 

considered in future lines of research, both at community and hospital level. 

This research supports existing literature that identifies that functional decline actually begins 

in the preadmission period. Findings suggest that organization of nursing care with focus on 

BADL may be an important contribution to improve functional outcomes in older patients. 

Promotion of Basic Self-Care should be a priority for nurses and should be considered as a 

vital component of quality nursing care. 
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Pathways (1) 

A 30 meter blue line was designed in the central corridor, this path accompanies a 

handrail that allows patients support while walking. The hospital furniture that was 

standing in the central corridor was arranged so as not to create obstacles in patient 

walking.  
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Pathways (2) 

A 30 meter blue line was designed in the central corridor, this path accompanies a 

handrail that allows patients support while walking. The hospital furniture that was 

standing in the central corridor was arranged so as not to create obstacles in patient 

walking.  
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Pathways (3) 

Four 10-meter ambulation pathways with clearly defined distance markers were drawn 

in the four service wards. 
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Social and dining room (1) 

A room that had no defined function was transformed into a social and dining room, with 

capacity for 10 people at the table and 4 people sitting on a sofa, in this room was 

installed a television, a domino and magazines and current newspapers were made 

available.  
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Social and dining room (2) 

A room that had no defined function was transformed into a social and dining room, with 

capacity for 10 people at the table and 4 people sitting on a sofa, in this room was 

installed a television, a domino and magazines and current newspapers were made 

available.  

 





 

137 

Hand-held carts to carry portable oxygen cylinder 

 

The hospital's repair service built 2 hand-held carts to carry portable oxygen cylinder; 

these hand-held carts enabled patients who need continuous oxygen not to be avoid 

from walking during day. 
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APPENDIX 2 – DETAIL OF THE NURSES TRAINING UNDER THE N_BSC (PROJECT AND 

EXAMPLES) 
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Training using a flipchart 
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Training with PowerPoint presentations 
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Training with PowerPoint presentations 
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Poster with N_BSC summary 
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APPENDIX 3 – PROPOSAL FOR N_BSC PATENT REGISTRATION 
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