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Abstract

In this paper, we aim to identify the main predictors at ad-
mission and estimate patients’ length of care (LOC), within
the framework of the Portuguese National Network for Long-
Term Integrated Care, considering two care settings: (1)
home and community-based services (HCBS) and (2) nursing
home (NH) units comprising Short, Medium, or Long Stay
Care. This study relied on a database of 20,984 Portuguese
individuals who were admitted to the official long-term care
(LTC) system and discharged during 2015. A generalised lin-
ear model (GLM) with gamma distribution was adjusted to
HCBS and NH populations. Two sets of explanatory variables
were used to model the random variable, LOC, namely, pa-
tient characteristics (age, gender, family/neighbour support,
dependency levels at admission for locomotion, cognitive
status, and activities of daily living [ADL]) and external fac-
tors (referral entity, number of beds/treatment places per
1,000 inhabitants >65 years of age), maturity and occupancy
rate of the institution, and care setting. The features found
to most influence the reduction of LOC are: male gender,

having family/neighbour support, being referred by hospi-
tals to NH (or by primary care to HCBS), and being admitted
to units with a lower occupancy rate and with fewer months
in operation. Regarding the dependency levels, as the num-
ber of ADL considered “dependent” increases, LOC also in-
creases. As for the cognitive status, despite the opposite
trend, it was only statistically significant for NH. Further-
more, two additional models were applied by including
“death,” although this feature is not observable upon admis-
sion. By creating a model that allows for an estimate of the
expected LOC for a new individual entering the Portuguese
LTC system, policy-makers are able to estimate future costs
and optimise resources.
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Resumo

Neste artigo, pretendemos identificar os principais predi-
tores na admissdo e estimar a duracdo de cuidados dos
doentes (LOC) na Rede Nacional de Cuidados Continua-
dos Integrados, considerando duas tipologias de cuida-
dos: Cuidados Domiciliarios (HCBS) e trés Tipologias de
Internamento (NH), nomeadamente Cuidados de Curta,
Média e Longa duragéo. Este estudo assenta numa base
de dados de 20.984 individuos com admissao e alta du-
rante o ano de 2015, na Rede Nacional de Cuidados Con-
tinuados. Um modelo linear generalizado (GLM) com dis-
tribuicdo Gama foi ajustado para as populacdes HCBS e
NH. Dois conjuntos de variaveis explicativas foram utiliza-
dos para modelar a varidvel aleatéria LOC, homeada-
mente, caracteristicas do doente (idade, género, apoio fa-
miliar / vizinhos, niveis de dependéncia na admissao para
locomocéo, cognitivo e atividades da vida didria) e fatores
externos (entidade referenciadora, niUmero de camas / lo-
cais de tratamento por 1.000 habitantes com 65 ou mais
anos), maturidade e taxa de ocupacao da instituicao, as-
sim como a tipologia de cuidados. As caracteristicas que
mais influenciam a reducdo da LOC sao o género mascu-
lino, ter apoio familiar / vizinhos, ser encaminhado por
hospitais das NH (pelos cuidados primarios nas HCBS),
receber cuidados em unidades com menor taxa de ocu-
pacdo e com menos meses de funcionamento. Em relacao
aos niveis de dependéncia, a medida que aumenta o
numero de atividades diarias consideradas “dependen-
tes,” aumenta igualmente a LOC. Quanto ao estado cog-
nitivo, apesar da tendéncia oposta, apenas se verificou
estatisticamente significativo nas NH. Além do mais, dois
modelos adicionais foram realizados incluindo a “morte,”
embora esse recurso ndo seja observavel na admissao. Ao
criar um modelo que permite estimar a LOC esperada
para um novo individuo que entra no sistema LTC portu-
gués, os decisores politicos serdo capazes de estimar os
custos futuros e otimizar recursos.

© 2021 The Author(s). Published by S. Karger AG, Basel
on behalf of NOVA National School of Public Health

Introduction

As the pattern of multi-morbidity and physical and
mental health disorders changes [1, 2], the need for long-
term care (LTC) is expected to increase. The term “LTC”
refers to a myriad of services designed to provide assis-
tance over prolonged periods, including basic medical
services, rehabilitation, social care, personal hygiene, oc-
cupational therapy, education, and psychosocial support

22 Port ] Public Health 2021;39:21-35
DOI: 10.1159/000516141

for both patients and their caregivers [3]. Thus, an admis-
sion to a LTC setting, either an institutionalised (hereaf-
ter referred to as nursing home, NH) or non-institution-
alised (hereafter referred to as home and community-
based services, HCBS) environment, represents a turning
point in an individual’s life, usually associated with a loss
of functional independence [4]. Since LTC has been in-
creasingly used as a post-acute care setting for individuals
requiring rehabilitation and nursing services [4, 5], and
the length of care (LOC) delivery is closely related to the
effectiveness (and, by necessity, to the adequacy) of the
care, by taking the patients’ dependency level into consid-
eration, there is a growing interest in studying the rela-
tionship between LOC and several other features: staff
mix [6-10], NH residents at the end of life [5, 11], expen-
diture [7, 12-15], individuals’ trajectories between care
settings [2, 4, 13, 15-17], and LOC risk factors [2, 7, 8,
13-16, 18]. As for the relationship with staff mix, evi-
dence suggests that facilities that provide higher-intensi-
ty care (e.g., number of daily hours per bed) and the num-
ber of nursing and support staff are associated with a
shorter LOC [6, 9, 10]. Concerning LTC expenditure,
since costs per patient are influenced by the LOC [7, 15],
a financial model that does not consider variations re-
garding the needs of each individual could lead to a situ-
ation whereby patients with the same dependency level
receive different levels of care [8]. Consequently, as also
stated by Newcomer et al. [14], longer and unnecessary
stays may contribute to an increase in expenditure. Infor-
mation about all patients’ trajectories, including transfers
between privately and publicly funded care, is helpful to
identify appropriate partnerships between different set-
tings and patterns of care [4, 13, 15, 17]. Studies from the
USA concluded that stays in care homes tend to be short-
er for people who have previously received domiciliary
social care [15]; Long-stay residents tend to have fewer
hospitalisations than Short-stay residents [17]; and
among newly admitted NH residents, after a high initial
community discharge rate (20% within 30 days of admis-
sion and 31% within 100 days), the majority of patients
experienced a mean of 2.1 transitions in the first year,
while remaining institutionalised until death or the end
of 1-year follow-up [4]. Despite differences in datasets
and methodologies, other reviews of the literature on the
risks observed at NH/HCBS admission have also found
that demographic, social, and clinical features are impor-
tant predictive factors of LOC [19-21]. As for the influ-
ence of age, while some authors found no statistical sig-
nificance between these variables [7, 8], recent studies
have concluded that older age is associated with longer
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provision of care and, consequently, greater expenditure

(2,14, 17]. As for gender, mixed conclusions can be found

in the literature. Some studies conclude that male gender

is statistically significant with a lower LOC [5, 13, 15],

while others, more recently, conclude the opposite [2, 12,

17]. Moreover, the relationship between the LOC in each

setting and the geographic location where the care is pro-

vided has been assessed by several researchers [5, 12, 15].

In this case, the differences found may be a consequence

of asymmetry in the regional distribution of LTC resourc-

es, either in terms of HCBS treatment places and/or NH
beds. Concerning social aspects, individuals with less so-
cial support [2, 5, 11, 16], who live alone [14], or are un-
married [17] usually have longer periods of care. As for
the influence of clinical features, several authors found
that individuals who were more physically and cognitive-

ly impaired at admission had a longer LOC [2, 11, 13,

14, 16].

In this study, we developed statistical procedures to
identify the main predictors and estimate patients’ LOC
at admission, within the Portuguese National Network
for Long-Term Integrated Care, by using a dataset of
20,984 patients from the national LTC system. The main
points of this research may be summarized as:

o LOC is mostly influenced by the type of setting to
which patients are admitted;

« Alowlevel of social support is associated with a longer
LOG;

« Patients’ functional status at admission influences
their LOC;

« Patients in units with a low occupancy rate and that
have been operating for a shorter time have a shorter
LOC.

A second model was developed to identify the main
predictors of LOC, where the death of the patient is in-
cluded as an explanatory variable. Future studies and data
are required to assess the relationship between the length
and effectiveness of care.

The Portuguese LTC System

Since LTC comprehends a myriad of services designed
to provide assistance over prolonged periods of time [3,
21, 22], there is no consensus in the literature regarding
its definition, types of support, organisational models,
policies relating to access, and key factors needed to en-
sure its sustainability [22-24].

In Portugal, as recently described [25, 26], the LTC
system was officially created in 2006 as a partnership of
the Ministry of Health and the Ministry of Employment
and Social Solidarity, and is provided in 2 main settings:

Main Predictors of LOC in Social Care in
Portugal

o At home (HCBS) and by teams working in primary
care centres, for individuals with functional depen-
dence in need of personal hygiene and psychosocial
support as well as medical, nursing and rehabilitation
care, but who do not require acute care. Those requir-
ing only social support, without any informal caregiv-
er or with care needs during the night, are ineligible for
this type of care.

« Ataninstitutional setting, i.e., in one of the three types
of NH unit of care: (i) Short-stay unit, intended for in-
dividuals with an expected maximum LOC of 30 con-
secutive days, (ii) Medium-stay unit, for stays between
31 and 90 consecutive days, and (iii) Long-stay unit,
with an expected LOC of >90 consecutive days.
Although the type, frequency, and intensity of services

may vary according to people’s needs, with some needing
assistance a few times a week and others needing full-time
support, these units are considered as “small rehabilita-
tions centres”. Although both settings were created to
provide assistance to people who do not need acute care,
the main goal of the Portuguese LTC system is to restore
an individual’s (total or partial) autonomy and enable
them to return to their community.

Objectives

The aim of this paper is beyond the presentation of the
Portuguese LTC system. A detailed presentation can be
found elsewhere [25, 26]. Despite previous research hav-
ing found a positive relationship between a longer LOC
and patients recovering their independence [13, 27], a re-
cent study in Portugal concluded that the LOC has a pos-
itive but small influence on cognitive improvement but
not on physical status [26].

In this work, we looked at two different but parallel
research questions that have not yet been studied in a re-
al-world context in Portugal:

1. What are the main predictors of patients’ LOC? Spe-
cifically, from the set of characteristics observable at
admission, what are the main predictors?

2. Do dependency levels registered at admission influ-
ence individuals’” expected LOC?

We also investigated the possibility of estimating the
expected LOC for a new individual entering the national
LTC system. Since (a) there is a growing waiting list for
LTCin Portugal and LOC impacts turnover, and (b) costs
are associated with LOC once the care units are paid per
day and per patient, this study intends to help policymak-
ers estimate required treatment time by taking into ac-
count a patient’s level of dependency and other observ-
able risk factors at admission. To this end, since the vari-
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Table 1. Description of all variables included

Variable Description
Age (years) {60, 61,62, ... }
Gender Male/Female

Family or neighbour support

Locomotion status (number of activities)

Activity of daily living status (number of activities)
Cognitive status (number of activities)

Referral entity

Number of beds or treatment places/1,000 inhabitants (aged 65+ years)

Maturity of the unit (number of months)
Occupancy rate (%)
Setting of care

Death as an outcome

Yes/No (the availability of having at least one family
member/neighbour as a caregiver)

{0,1,2,3}

{0,1,2,3,4,5,6,7,8}

{0,1,2,3,4,5,6,7,8,9, 10}

Primary care, Hospital

[0.23-12.71]

[0, 110]

[0, 103]

Home and community-based services, Short-stay,
Medium-stay, or Long-stay unit

Yes/No

ableLOC considersthe number of days between admission
to and discharge from the LTC system, regardless of a
person’s outcome, we developed two models. The first
included risk factors observable at admission and esti-
mated the LOC. With this information, policy-makers
can estimate future costs and adjust resources to patients’
characteristics, so as to ensure the quality of the care pro-
vided and optimise the available resources. This informa-
tion may also be used to manage patients’ expectations
regarding their estimated LOC in each care setting ac-
cording to their characteristics at admission. The second
model, to evaluate the impact of mortality on LOC, in-
cluded death as an outcome and evaluated the risk factors
by taking this outcome into account.

Materials and Methods

Data Source
In this study, we used the national data from the Portuguese

LTC monitoring system, which gathers two types of information

collected by staff in all care settings and is used to develop the care

plan for each individual:

o Personal: information collected by means of the Bio-Psychoso-
cial Assessment Instrument to identify the dependence level of
each individual in three main dimensions (more information
can be found in Lopes et al. [25]), namely: (1) biological: age,
gender and functional status by testing the ability to perform
eight activities of daily living (ADL) and three locomotion ac-
tivities; (2) psychological: assess the ability to answer ten ques-
tions about temporal and spatial orientation; and (3) social: the
availability (or not) of support from family members and/or
neighbours.

» Generic: type of setting of care, referral entity, region where
care is provided, the number of beds/treatment places avail-
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able, and the rate of occupancy and maturity of the unit (ac-

cording to the number of months operating in the system and

the admission and discharge dates).

Regarding functional (locomotion and ADL) and cognitive sta-
tus, each activity is assessed using a system of four scores (0-3),
with 0-1 considered as “dependent” in the performance of an activ-
ity and 2-3 as “independent” [28, 29]. Considering the activities
assessed in each area, locomotion status is determined by the abil-
ity to walk at home, walk in the street and climb stairs. The ADL
item assesses eight activities such as going to the toilet, dressing,
bathing, transferring to and from a bed or a chair, continence/uri-
nation, continence/defecation, and feeding. The cognitive status
item includes questions about temporal (year, month, day, season,
and day of the week) and spatial (country, province, city/town,
home, and floor) orientation. Thus, the maximum number of ac-
tivities in which the patient may considered “dependent” differs
according to the area assessed. Table 1 describes all variables in-
cluded in this research.

We highlight that, regarding the supply of services, we includ-
ed two variables: (1) the number of beds/treatment places per 1,000
inhabitants aged 265 years, and (2) the occupancy rate of the unit
at admission. For the first variable, the term “treatment places”
refers to the maximum number of people each primary care centre
can serve in each region. This variable was created by considering
the dichotomy patients’ setting and region of care (represented by
the Portuguese Nomenclature of Territorial Units for Statistics),
reflecting the offer of LTC services and the number of inhabitants
aged 265 years in 2015 (Table 2).

The data used was provided by the Portuguese Central Admin-
istration of Health System, the entity responsible for managing the
national LTC system, which guaranteed that all identifiers, e.g.,
patients’ identification in each setting of care and record No., were
anonymised.

Study Cohort

The original dataset had information about 27,832 patients
from the Portuguese public LTC system. We excluded 1,777 pa-
tients receiving palliative care; 1,924 with no information regard-
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Table 2. Number of beds or treatment places/1,000 inhabitants in the region of care

Region HCBS? Short-stay unit Medium-stay unit Long-stay unit
North 2.48 0.23 0.92 2.01
Central 2.03 0.45 1.37 2.38
Lisbon and Tagus Valley 3.68 0.29 1.16 1.79
Alentejo 3.06 0.75 1.04 2.37
Algarve 12.71 0.75 1.19 3.69

HCBS, home and community-based services.
® Number of treatment places per 1,000 inhabitants aged =65 years.

Table 3. Patients’ characteristics in each care setting

Total HCBS NH NH units of care
population
S-S M-S L-S

N 20,984 6,844 14,140 5,071 5,322 3,747
Age, years 79.3 (8.3) 79.9 (8.5) 789 (8.2) 77.8(8.3) 78.5(8.0) 81.3(8.0)
Female gender 57.7 55.7 58.7 60.9 57.3 57.9
Receiving family or neighbour support 46.8 61.7 39.6 429 32.6 452
Locomotion status

(number of activities considered

“dependent”: max. 3) 2.5(0.9) 2.5(0.9) 2.6 (0.9) 2.4 (1.0) 2.6 (0.9) 2.6 (0.8)
ADL status

(number of activities considered

“dependent”: max. 8) 64(2.0)  61(23) 65(1.9) 60(2.1) 68(1.6) 6.7(L9)
Cognitive status

(number of activities considered

“dependent”: max. 10) 4.6 (4.3) 42 (4.4) 4.8 (4.3) 3.2 (4.0) 5.1(4.3) 6.4 (4.0)
Referral entity

Hospital 63.5 44.4 72.8 88.5 78.3 43.6

Primary care 36.5 55.6 27.2 11.5 21.7 56.4
Region

North 8.8 7.3 9.4 12.5 7.5 8.0

Central 10.7 13.7 9.3 15.0 6.8 5.0

Lisbon and Tagus Valley 219 7.0 29.0 253 27.1 36.8

Alentejo 24.4 30.3 21.5 20.4 25.1 18.0

Algarve 34.3 41.6 30.7 26.8 334 32.3
Number of beds/treatment places per 1,000
inhabitants aged 65+ years 2.2(2.5) 4.3 (3.4) 1.2 (0.7) 0.4 (0.2) 1.1 (0.2) 2.2(0.4)
Maturity of the unit

<36 months 17.7 13.6 19.6 15.9 14.7 31.9

37-71 months 38.6 60.0 28.3 28.6 30.0 25.5

>72 months 43.7 26.4 52.1 55.6 55.4 42.7
Occupancy rate, % 88.2(14.2) 76.9(18.8) 93.6 (6.1) 91.5(7.1) 94.4(4.0) 95.4(6.4)
Mortality rate

Overall 21.1 29.5 17.0 6.0 18.0 30.5

Men 25.8 35.1 21.0 7.7 21.3 37.3

Women 17.6 25.0 14.2 4.9 15.6 25.6
Length of care, days 57.9(47.3) 64.3(56.9) 54.9 (41.4) 35.4(18.3) 69.6 (40.4) 60.5(53.3)

Values express mean (SD) or percentages, unless otherwise indicated. ADL, activities of daily living; HCBS, Home and Com-
munity-based Services; NH, Nursing Home; S-S, Short-stay; M-S, Medium-stay; L-S, Long-stay.
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cal lines, 95% CI for the expected LOC in each variable for each group. ADL, activities of daily living; num.,

number.

ing gender, marital status, or family/neighbour support; 951 with
no information regarding their cognitive/physical status; and
2,196 that were <60 years old. Thus, we gathered complete infor-
mation about 20,984 individuals (6,844 receiving HCBS and 14,140
receiving institutionalised care), aged 260 years who were admit-
ted and discharged in 2015 (on the Portuguese mainland).

Statistical Analysis
In a first approach, a preliminary descriptive analysis of the
whole database was performed, considering patients’ characteris-
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tics in each care setting (Table 3). For modelling purposes and tak-
ing the substantial differences between HCBS and NH facilities
into consideration, we performed a separate statistical analysis for
each setting of care.

Second, we studied the relation between the LOC and several
variables of interest. Figures 1, 2 provide a highly visual description
of the database, highlighting several patterns regarding LOC and
particular features.

In a third step, to identify the main predictors of LOC, we used
generalised linear models (GLM) with gamma distribution, con-
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sidering the LOC as the dependent variable, the features described
in Table 1 as explanatory variables, and logarithm link functions.
We note that the gamma distribution accounts for the skewness of
the density function of the LOC random variable (Fig. 3), as sug-
gested by several authors [30, 31]. The results obtained for the
GLM models are presented in Tables 4 and 5.

Based on the results from the GLM models, we were able to
predict the LOC for each set of patients’ characteristics in each care
setting. As an example, we identified the profile of a lower- and

Main Predictors of LOC in Social Care in
Portugal

higher-type consumer of resources in each care setting, estimating
the expected LOC for these patients and the associated costs (Table
6). For this estimate, we used the Portuguese national tariff for each
setting, based on the per diem model (user/day) as a proxy for costs
[32]: HCBS (EU 9.58), and Short-stay (EU 105.46), Medium-stay
(EU 87.56), and Long-stay (EU 60.19) care units.

All statistical analyses were performed using R software, and
decisions based upon statistical tests reflect a significance level of
p=0.05.
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Table 4. Generalised linear models with gamma distribution and logarithm link function, with length of care as
the dependent variable (variables observable at admission)

Variables HCBS model NH model
p exp () SE (B) p exp (B) SE (B)

Intercept 4.2030%** 66.8579 0.1160 3.1710%** 23.834 0.0858
Age (years) 1.25x 107  1.0013 1.34x 1073 -0.0011 0.9989 6.9x 107
Gender

Female reference - - reference - -

Male -0.0360 0.9646 0.0217 —-0.0513%** 0.9471 0.0112
Family/neighbour support

Without reference - - reference - -

With —-0.1657*** 0.8473 0.0221 —-0.1489%** 0.8617 0.0113
Locomotion status® -0.0309* 0.9695 0.0146 -0.0082 0.9919 0.0066
ADL status® 0.0079 1.0079 0.0067 0.0099** 1.010 0.0034
Cognitive status® -0.0027 0.9973 0.0029 -0.0047** 0.9953 0.0014
Referral entity

Primary care reference - - reference - -

Hospital -0.2146%** 0.8069 0.0029 0.0781%** 1.0812 0.1365
Number of beds or treatment 2.8x107° 1.0000 3.6x 107 3.3 x 1074 1.0003 2.1x107°

places®
Occupancy rate

0-70% reference - - reference - -

70-90% 0.0108*** 1.1135 0.0270 0.3011%** 1.3514 0.0648

90-95% 0.0252 1.0255 0.0358 0.3251%** 1.3842 0.0637

>95% 0.0890* 1.0931 0.0359 0.2179*** 1.2434 0.0635
Time NH unit in operation

0-36 months reference - - reference - -

36-72 months 0.0237 1.0239 0.0331 0.0611%** 1.063 0.0164

>72 months 0.0839* 1.0875 0.0375 0.0037 1.0037 0.0151
NH unit of care

Short-stay - - - reference - -

Medium-stay - - - 0.4678*** 1.5965 0.0196

Long-stay - - - 0.0681 1.0705 0.0398
R? 0.0231 0.1722

Significance levels: *** p < 0.001, ** p < 0.01, * p < 0.05, p < 0.1. HCBS, home and community-based services; NH, nursing
home. ® Number of activities considered “dependent”. ® Per 1,000 inhabitants aged 65+ years.
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Fig. 3. Length of care in days. Patients admitted and discharged in 2015.
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Table 5. Generalised linear models with gamma distribution and logarithmic link function, with length of care
as the dependent variable (including death as an outcome)

Variable HCBS model NH model
p exp (B) SE (B) (i exp (B) SE ()

Intercept 4.1590***  63.9784 0.1720 3.1210%** 22.6759 0.0876
Age, years 0.0023 1.0023 136 x107°  -2.97x 10 0.9998 7.05 x 107
Gender

Female reference - - reference - -

Male 8.1x 107 1.0008 0.0212 -0.0344** 0.9662 0.0115
Family/neighbour support

Without reference - - reference - -

With -0.1458*** 0.8644 0.0225 -0.1491%*%* 0.8615 0.0116
Locomotion status® -0.0361* 0.9645 0.0146 -0.0058 0.9942 0.0067
ADL status® 0.0013 1.0130 0.0068 0.0126*** 1.0127 0.0035
Cognitive status® 0.0023 1.0023 0.0029 -0.0024 0.9976 0.0015
Referral entity

Primary care reference - - reference - -

Hospital -0.2390*** 0.7874 0.0029 0.0951*** 1.0998 0.0140
Number of beds/treatment places® ~ 2.2x10°  1.0000 3.6x107° 0.0003*** 1.0003 2.1x107°
Occupancy rate

0-70% reference - - reference - -

70-90% 0.0108*** 1.1141 0.0272 0.2638*** 1.3018 0.0661

90-95% 0.0190 1.0192 0.0358 0.2950%*** 1.3431 0.0650

>95% 0.0708 1.0733 0.0362 0.1948** 1.2150 0.0648
Time NH unit in operation

0-36 months reference - - reference - -

36-72 months 0.0341 1.0347 0.0335 0.0564*** 1.0580 0.0167

>72 months 0.1002** 1.1054 0.0247 0.0041 1.0041 0.0154
NH unit of care

Short-stay - - - reference - -

Medium-stay - - - 0.5053%** 1.6575 0.0201

Long-stay - - - 0.1728*** 1.1886 0.0408
Death as an outcome

No reference - - reference - -

Yes -0.3861%** 0.6767 0.0247 -0.3162%** 0.7289 0.0156
R? 0.0519 0.1919

Significance levels: *** p < 0.001, ** p < 0.01, * p < 0.05, p < 0.1. HCBS, home and community-based services; NH, nursing
home. ® Number of activities considered “dependent”. ® Per 1,000 inhabitants aged 65+ years.

Results

Patients’ Characteristics

Table 3 illustrates the patients’ characteristics observed
in the database. The column “Total population” illus-
trates the measures obtained for the whole database. In
the sections “HCBS” and “NH,” we highlight the differ-
ences between those receiving home care and those re-
ceiving institutionalised care. Finally, in the last section
of the table, we illustrate the characteristics of the patients
in each NH unit of care.

Although patients receiving home care and those re-
ceiving institutionalised care had a similar mean age,
there are differences between the three institutionalised

Main Predictors of LOC in Social Care in
Portugal

care settings, with the mean age increasing from a Short-
stay to a Long-stay unit. Regarding gender, we note that,
in all care settings, there is a larger percentage of women
using the LTC services. As for family/neighbour sup-
port, although less than half of the patients have some
social support, this percentage is higher among those
receiving home care than among institutionalised indi-
viduals.

As for the dependency levels registered at admission,
the average number of activities, in each area, in which a
patient is considered “dependent” is higher in the institu-
tionalised population than in those receiving home care
and increases as one goes from a Short-stay to a Long-stay
care unit, as expected.
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Table 6. Profiles of lower- and higher-type consumers of resources, their expected LOC, and costs for each type

of care unit

HCBS Nursing homes units of care
short-stay medium-stay long-stay

Lower-type consumer pro file
Age, years 71 86
Gender male male male male
Family or neighbour support yes yes yes yes
Locomotion status® 3 3 3 3
ADL status® 0 0 0 0
Cognitive status® 10 10 10 10
Referral entity hospital primary care primary care primary care
Beds/treatment places® 2.03 0.23 0.23 0.23
Occupancy rate, % [0; 70] [0; 70] [0; 70] [0; 70]
Maturity of unit, months [0; 36] [0; 36] [0; 36] [0; 36]
Model with variables observable at admission
Expected average LOC (days) 429 17.8 284 19.0
[95% CI] [39.7; 46.5] [16.4;19.3] [26.11; 30.94] [17.3;20.9]
Expected average cost per patient, EUR 411.8 1,878.2 2,488.4 1,147.2

[95% CI]

[380.6; 445.7]

[1,731.65 2,036.4]

[2,286.1; 2,709.1]

[1,044.3; 1,259.7]

Model including the outcome “death”
Expected average LOC, days

[95% CI]

Expected average cost per patient, EUR
[95% CI]

32.1 13.7 22.8 16.3
[29.6; 34.9] [12.6; 14.9] [20.95; 24.9] [14.8;18.0]
308.1 1,454.2 2,001.6 986.5

[283.8; 334.5]

[1,337.2; 1,580.8]

[1,834.3;2,183.7]

(895.6; 1,086.4]

Higher-type consumer pro file

Age, years 88 70 71 73
Gender female female female female
Family or neighbour support no no no no
Locomotion status® 0 0 0 0

ADL status® 8 8 8 8
Cognitive status® 0 0 0 0
Referral entity primary care hospital hospital hospital
Beds/treatment places® 12.71 3.68 3.68 3.68
Occupancy rate, % [90; 95] [90; 95] [90; 95] [90; 95]
Maturity of unit, months 96 102 102 102
Model with variables observable at admission

Expected average LOC, days 91.9 119.3 190.5 127.7
[95% CI] [84.9;99.3] [109.7; 129.8] [177.9; 204.1] [121.5; 134.3]
Expected average cost per patient, EUR 880.4 12,588.7 16,688.0 7,691.6

[95% CI]

[814.2;951.9]

[11,578.4, 13,688.7]

[15,580.4; 17,873.6]

[7,317.9; 8,085.3]

Model including the outcome “death”
Expected average LOC, days

[95% CI]

Expected average cost per patient, EUR
[95% CI]

100.5 109.6 181.7 130.3
[92.8;108.7] [100.65 119.4] [169.44; 194.91] [123.8;137.1]
962.8 11,562.6 15,912.2 7,843.9

[889.69; 1,042.02]

[10,615.6; 12,594.0]

[14,836.1; 17,066.3]

[7,454.5; 8,253.8]

HCBS, home and community-based services; LOC, length of care; ADL, activities of daily living; CI, confidence interval.

a Number of activities considered “dependent”. ® Per

1,000 inhabitants aged 65+ years.

Considering the referral entity, although most patients
are referred by hospitals rather than by primary care
teams, this difference decreases as we go from a Short-
stay (88.5%) to a Long-stay unit (43.6%). Regarding the
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supply of care, the total number of NH beds per 1,000 in-
habitants aged >65 years is lower than the home care
treatment places, indicating a lower predominance of in-
stitutionalised care in the population under analysis. Re-
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Fig. 4. Average length of care. Death as an outcome.

garding the maturity of each unit, although 18% have
been in operation for <36 months, thisincreases to around
32% in Long-stay units. As for the occupancy rate, the
lowest rate occurs in HCBS (mean 77%) and the highest
in the Long-stay units (mean 95%). Although the overall
mortality rate stood at 21%, one third of those receiving
home care died during the period of this study. Neverthe-
less, regardless the setting of care, the mortality rate is
higher in men than in women. Finally, whereas the over-
all mean LOC is 58 days, it is longer for those receiving
home care than for those in the NH setting.

Average LOC of Several Variables of Interest

Figures 1 and 2 illustrate the LOC for the HCBS and
NH populations, with regard to several sociodemograph-
ic characteristics (age, gender, and family or neighbour
support), dependency levels at admission (locomotion,
ADL, and cognitive status), region, referral entity, care
supply, and maturity of the unit and its rate of occupancy.

Regarding the sociodemographic characteristics, re-
sults show a similar trend in both populations. As for age,
although more evident in HCBS population, as patients
get older, their LOC also tend to increase. For gender, the
average LOC is longer for women than men. Finally, the
results show that those with less social support tend to
have a longer LOC in both HCBS and the NH setting.

As for the dependency levels, although in NH the aver-
age LOC tends to increase as the number of physical and
cognitive activities considered as “dependent” increases,
this relationship does not seem to exist in HCBS.

Finally, as for the external factors of patients’ charac-
teristics, several conclusions can be highlighted. First, pa-

Main Predictors of LOC in Social Care in
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tients referred by primary care present, on average, with a
longer LOC than those referred by hospitals. Second,
when patients receive care in regions with a greater avail-
ability of beds/treatment places, the average LOC is short-
er than in regions with fewer places. It appears that, in
HCBS, as the maturity of a unit (measured in number of
months since its creation) increases, the average LOC also
increases; in NH, this trend does not seem to be so evident.

We evaluated the predictors of a patient’s LOC in two
different models: (i) considering only the observable
characteristics at the time of admission and, (ii) including
the outcome death. Figure 4 illustrates the relation be-
tween the LOC and the outcome death while a patient is
using the LTC services.

Regarding the relation between LOC and death as an
outcome, our results show that the average LOC is sig-
nificantly shorter for individuals who end up dying, re-
gardless of the care setting.

Predictors of Patients’ LOC

Table 4 presents the GLM estimates for LOC for both
the HCBS and NH models by considering the variables
observable at admission.

Considering the sociodemographic features, results
show that, male gender and having some kind of social
support are statistically significant factors for a shorter
LOG, regardless of the setting of care. No statistical sig-
nificance was found regarding individuals’ age.

As for the influence of the dependency levels at admis-
sion, only locomotion is statistically significant in the
HCBS model. In this case, as the number of activities con-
sidered “dependent” increases, the LOC tends to decrease.
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As for the NH model, both ADL and cognitive status are
statistically significant; as the number of ADL considered
“dependent” increases, the LOC also increases, but the in-
fluence of cognitive status displays an opposite trend.

Finally, regarding the external factors, while in institu-
tionalised care (NH), patients referred by hospitals have,
on average, longer LOC than those referred by primary
care; in HCBS, this effect is the opposite. As for the occu-
pancy rate, results show a similar trend in both models.
In this case, the average LOC of HCBS and NH units with
occupancy rates >95% is 1.09 and 1.24 times longer than
in units with a rate <70%, respectively. When compared
to units that have been operating for <36 months, LOC in
HCBS operating for >72 months is 1.08 times longer, and
LOC in NH operating for 36-72 months is 1.06 times lon-
ger. Finally, when considering the NH settings of care,
Medium-stay units display (on average) a 1.59 times lon-
ger LOC than Short-stay units.

To better understand the phenomenon of LOC in the
Portuguese LTC system, we calculated the GLM estimates
including the outcome, death (Table 5). Thus, when death
(yes/no) is included as an explanatory variable, results
differ from the previous results for both models (Table 4),
particularly in HCBS. In this setting of care, the new re-
sults show that as patients’ age increases, the average LOC
also tends to increase. Gender, on the other hand, is no
longer has a significant influence. As for the dependency
levels, the ability to perform ADL becomes an influencing
factor. In this case, as the number of activities considered
“dependent” increases, so the LOC tends to increase. As
for the cognitive status, despite not being statistically sig-
nificant, it follows the same trend as ADL, despite having
the opposite influence in the previous model. Finally, re-
garding the variable, death, results show a shorter LOC
for patients who end up dying in LTC units, regardless of
the care setting.

Estimates of LOC for Higher-Type Consumers of

Resources

After identifying the variables with the greatest influ-
ence on LOC (Table 4), we were able to estimate the ex-
pected LOC for a patient entering the Portuguese LTC
system in each care setting. Table 6 presents the expected
LOC and the total expected expenditure per patient, by
including the characteristics of lower- and a higher-type
consumers of resources when considering the factors ob-
servable at admission.

Although not all variables included in the model were
statistically significant, we decided to include them in the
estimates. With regard to age, we decided to consider the
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mean age of the population of each unit (Table 3), and
then subtract/add the value of the standard deviation for
obtaining a lower- and higher-type consumer, according
to the impact on LOC (Table 4).

Regarding the profile of a lower/higher-type consum-
er, results show differences in the expected LOC and the
respective average expenditure in each setting of care,
when considering patients with similar characteristics.
Concerning the profile of a lower-type consumer, al-
though the average LOC of patients in HCBS is almost
2.5and 1.5 times longer than that in the Short/Long-stay
and Medium-stay NH units, respectively, the average
cost per patient is 4.6/6.0 and 2.8 times lower, respec-
tively. As for the higher-type consumer, patients receiv-
ing care in Medium-stay units are those with the longest
expected LOC. In this case, the average LOC of these pa-
tients is 2.1 and 1.6/1.5 times longer than for those in
HCBS and Short/Long-stay units, respectively, and the
average cost per patient is 19.0 and 1.3/2.2 times higher,
respectively.

Discussion

Considering the two main research questions of this
work, we conclude that the most significant variables in
predicting patients’ LOC at admission are gender, having
family/neighbour support, the functional dependency
level at admission, being referred by hospitals, and the
setting of care to which patients are admitted.

Predictors of LOC

Regarding the sociodemographic characteristics,
mixed evidence was found in the literature. Although old
age and male gender are well-known factors associated
with NH admission [19-21], their influence on LOC is
not well proven [8, 12,13, 15, 17]. In agreement with oth-
er studies [7, 8], we found that age is not a significant fea-
ture of a patient’s LOC. As for gender, our findings are
also in line with other research found in the literature.
Although it is not always a significant variable, when to
be considered, males tend to present a shorter LOC [5, 13,
15], as in our study.

Regarding social support, the two main features that
are commonly used to assess its influence on LOC are liv-
ing arrangements [14, 16] and marital status [5, 11, 17].
Although further investigation is needed on this, our con-
clusion is in line with several other studies, i.e., a low lev-
el of social support is associated with longer periods of
care [5, 11, 16].

Lopes/Guerreiro/Esquivel/Mateus



Concerning previous findings, there may be two rea-
sons for the role of age, gender, and social support in con-
tributing to a shorter expected periods of care in the LTC
system. Since there is both a longer life expectancy and a
greater prevalence of physical and mental health comor-
bidity among females [1, 33], the absence or the death of
a spouse may result in the provision of care for longer
periods for women than for men. Moreover, since these
features are also well-known risk factors for mortality in
the LTC setting (see [26] for the Portuguese real-world
situation and [17, 18] for other populations), the shorter
expected LOC may be a consequence of a higher mortal-
ity rate among the individuals with such characteristics,
as also referred by Hiacker and Hackmann [13].

Given the overall regional asymmetries in the distribu-
tion of LTC resources, Portugal being no exception [25],
much research has been done into the relationship be-
tween the supply side factors and LOC [5, 12, 15]. In our
study, we observed that an increase in the number of
beds/treatment places (per 1,000 inhabitants aged >65
years) had a residual effect on the average LOC in each
care setting, although it was only statistically significant
in NH. This may imply that increasing LTC resources can
reduce waiting-lists and enable more individuals to have
access to care, but not necessarily influence the LOC.

As for the referral entity, this is the first study to assess
its influence on LOC. Although we found that patients
referred by hospitals end up staying longer in the NH set-
ting, results showed the opposite for HCBS. Despite fur-
ther investigation being needed to compare these find-
ings, a possible explanation may be related to differences
between the multi-morbidity of patients referred by hos-
pitals and primary care [2]. Regarding the setting of care
to which patients are admitted, a study from Norway [8]
reached a similar conclusion; the authors concluded that
nearly 24% of total variation in care provision can be at-
tributed to structure features of supply such as the num-
ber of NH beds, ownership, and average case mix. On the
other hand, although we concluded that (on average)
LOC is shortest in Short-stay units, followed by that in
Long-stay units which is, in turn, shorter than in Medi-
um-stay units, this may be influenced by the higher mor-
tality rate in Long-stay units, which a recent Portuguese
study found to be 30% [25].

Furthermore, to our knowledge, this is the first work
to study the influence of occupancy rate and maturity of
NH units on patients’ LOC in the LTC system. The fact
that HCBS and NH units with low occupancy rate and
those with <36 months of activity have, on average, a
shorter LOC, should be considered by policy-makers
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when planning the provision of care and the allocation of
resources. Nevertheless, further investigation is needed to
assess the real impact of these variables on patients’ LOC.

The Influence of Patients’ Dependency Levels on LOC

The relationship between patients” dependency levels
and their LOC is well studied. Several studies [2, 8, 11, 13,
16] found that functional disability is a stronger predictor
for the use of resources, especially in patients with >3
limitations when performing ADL or who are cognitively
impaired [14]. In this case, although some authors have
concluded that a higher level of dependency at admission
is associated with a shorter LOC [11, 13], others have
found that individuals who are more functionally and
cognitively impaired have a longer LOC [14, 16]. We
drew two main conclusions both settings of care: (i) Con-
sidering functional status, we observed a positive correla-
tion with the number of ADL considered dependent (on
admission) and the average LOC, but an opposite trend
was observed for locomotion status; (ii) Regarding cogni-
tive status, although the LOC tended to decrease with the
number of activities considered “dependent,” it was only
statistically significant for NH.

Regarding the functional status, considering that the
Portuguese LTC system was created to restore (totally or
partially) individuals’ lost autonomy in performing ADL,
the fact that patients with more limitations at admission
present a higher LOC may indicate a longer recovery
time, as already suggested in previous investigations [34-
36]. As for the influence of cognitive status, although
some studies concluded that those with a higher level of
impairment usually present a longer LOC [14, 16], we
were not able to reach a significant conclusion. Since
some patients need permanent care, given their higher
level of disability, a shorter LOC in the LTC care setting
may be a consequence of the transitions between different
settings of care, or between publicly and privately funded
care settings [4, 15]. To better study the patients’ path-
ways in the LTC system, it is vital to have information
about transitions between different care settings, so that
staff and policy-makers can plan the delivery of care de-
livery more accurately according to patient needs, both in
terms of intensity and LOC.

Despite the importance of these findings for policy-
makers, several limitations should be pointed out. There
is no information regarding individuals who, although in
need of LTC, were not admitted in any setting of care.
Although there is insufficient evidence of the effective-
ness of rehabilitation in LTC settings [34-36], the influ-
ence of patients’ functional/cognitive outcomes on their
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LOC was not considered. Moreover, as noted in a study
conducted in the UK [15], since our study is restricted to
publicly funded care, the lack of information about trans-
fers between publicly and privately funded care means
that it does not reflect the total LOC for all patients. Fi-
nally, other variables identified as significant by other au-
thors, all of which can influence LOC, were not available,
e.g., the ability to perform instrumental ADL [8], transi-
tions between settings of care [4, 15], staff mix [6, 9, 10],
and medical conditions [2, 12, 17, 18]. Further research is
required to explore the influence of these and/or other
variables.

Conclusion

The differences between the health and social support
policies adopted by each country make it difficult to es-
tablish parameters by which international comparisons
can be made, whether in terms of concepts, or organisa-
tional and financing models, but especially the assess-
ment of the quality of care.

In this study, we show that LOC in the official Portu-
guese LTC system is highly influenced by the setting of
care to which patients are admitted, which, in turn, fol-
lows the guidelines according to the expected LOC for
each unit. Nevertheless, since almost one-third of pa-
tients discharged from Long-stay units received care
within the maximum expected LOC for the other two NH
units (30 and 90 days, respectively), this could indicate
that, since the waiting list for LTC admission is high, the
Long-stay unit, given the greater amount of care it sup-
plies when compared with the other two NH settings (Ta-
ble 2), is being used to accommodate patients with differ-
ent care needs.

As the units of care are paid per day per patient, it is
vital that policy-makers implement a monitoring system
that assesses the relationship between LOC, patients’ care
needs at admission, and patients’ outcomes. This mea-
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