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Abstract

Ageing with a disability increases the risk of hospitalization and nursing home admission. Ageing in place interventions
aiming to reduce disability are often not sufficiently effective and inadequately theory-based. There are many models avail-
able on disability, but it is unclear how they define disability, what their differences are, and how they evolved throughout the
years. This paper aims to provide an overview of the evolution of these models and to elaborate on the causal mechanisms
of disability. A literature review was conducted as part of the TRANS-SENIOR international training and research network.
PubMed and Google Scholar were searched, and snowball sampling was applied to eligible publications. Data were extracted
from the included publications, and a thematic analysis was performed on the retrieved data. Overall, 29 publications were
included in the final sample. All included models arose from three original models and could be divided into two types:
linear models and models on the interaction between the person and the environment. Thematic analysis led to three distinct
evolutionary trends: (1) from a unidirectional linear path to a multidirectional nonlinear path, (2) from the consequences of
disease towards the consequences of person—environment interaction, and (3) from disability towards health and function-
ing. Our findings suggest that by optimizing the use of personal as well as environmental resources, and focusing on health
and functioning, rather than disability, an older person’s independence and wellbeing can be improved, especially while
performing meaningful daily activities in accordance with the person’s needs and preferences.
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Introduction

Increasing age is generally accompanied by an increased
prevalence of disability. In the USA, for example, approx-
imately 58.5% of the population aged 65 years and older
suffer from disability, of whom 41.6% experience severe
disability (U.S. Census Bureau 2018). In 2014, in the
EU member states, 23.7% of the population aged 65 and
over experienced a limitation in activities of daily living
(ADL) (Eurostat 2020). Disability is defined as difficulty
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or dependency in carrying out ADL, mostly related to self-
care and other activities that are essential to living inde-
pendently (Fried et al. 2004; Lafortune and Balestat 2007).
Disability is not simply a result of the person’s diminished
abilities to perform ADL. A demanding social and physical
environment can also stimulate or hinder participation in
meaningful activities and the fulfilment of roles set by the
person’s environment (de Vries et al. 2011). Ageing with a
disability can lead to an accumulation of health risks, loss
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of independence, poor quality of life (QoL), and depression,
which can in turn lead to an increased risk of hospitalization
and (permanent) nursing home admission (Arnau et al. 2016;
Tappenden et al. 2012). Consequently, this increased need
for acute and long-term care is a challenge for society, which
is already operating with financial and workforce constraints
(Oliver et al. 2014), and makes the prevention of disability a
key research topic (Cesari et al. 2015; Daniels et al. 2010).

Many older people also prefer to ‘age in place’ and thus
remain in their own homes independently for as long as
possible (Wiles et al. 2012). Over the last years, there has
been a shift from residential to home-based care to meet the
needs of the older population in a potentially more effec-
tive and financially sustainable way (Rostgaard et al. 2011).
To support the ageing in place policy and avoid hospitali-
zations and (permanent) nursing home admission, various
interventions have been developed aiming to promote daily
functioning and reduce disability. However, current ageing
in place interventions are not always sufficiently effective.
One important reason for this seems to be that current inter-
ventions are inadequately theory-based, although theory has
proven to be advantageous when developing effective inter-
ventions. Nonetheless, various studies on ageing in place
interventions only refer loosely to theory rather than describ-
ing how theory helped inform the development process (Bar-
tholomew and Mullen 2011; Michie and Prestwich 2010).

There are many models, theories and concepts (referred
to as models from here on out) available on the onset and
course of disability (Putnam 2003). It is, however, unclear
how they define disability, what their differences are, and
how these have evolved throughout the years. Therefore,
there is a need for an overview of how theory explains the
concept of disability, the onset of disability, and its causal
mechanisms.

The aim of this paper is to (i) provide an overview of the-
oretical models explaining the concept of disability, (ii) gain
insight in their development throughout the years, and (iii)
elaborate on the causal mechanisms of disability in older
people. This review could serve as a theoretical foundation
for future interventions and policies aiming to reduce disa-
bility and its negative consequences in community-dwelling
older adults, and ultimately promote ageing in place.

Methods

For this paper, a literature review was conducted focusing
on the analysis of theoretical models explaining the concept
of disability throughout the years.
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Search procedure

This review combines two search techniques, electronic
database search and snowball sampling, which were applied
simultaneously. The search was performed between Novem-
ber 2019 and May 2020. Both scientific and grey literature
were included.

Electronic database search

An electronic database search was performed to identify rel-
evant literature using search terms such as ‘disability’, ‘disa-
blement’, ‘person—environment fit’, combined with search
terms such as ‘theory’, ‘theoretical framework’, ‘concept’,
‘conceptual framework’, ‘model’, and ‘conceptualization’. It
was anticipated that the literature of interest would not only
be found in regular databases; therefore, the search was con-
ducted in PubMed (for scientific publications) and Google
Scholar (for scientific and grey literature). There was no
limitation regarding publication date because of the histori-
cal character of some key publications and the aim to map
the evolution of the theoretical models included.

Snowball sampling

The snowball sampling technique was based on the guide-
lines for snowballing in systematic literature studies
described by Wohlin (2014). Firstly, in order to identify
the initial set of papers, we appealed to the expertise of the
research team, who work in the field of social gerontology,
public health and primary care, and long-term care. The
papers they suggested in combination with the results of
the electronic database search were used as a starting point
for the review process. The next step was backward snow-
balling, where the reference lists were used to identify new
papers to include. Next, to complete the results, PubMed and
Google Scholar were used for forward snowballing, wherein
new papers were identified based on papers citing the exam-
ined paper. This process was done until no new publications
were identified.

Selection procedure
Screening

An initial screening took place during which articles were
screened for eligibility based on the title, and in cases where
there was doubt, on the abstract as well. After this initial
screening, eligible articles were again screened at title and
abstract level to identify the publications that would poten-
tially meet the inclusion and exclusion criteria as described
below. If no abstract was available, for example in book
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chapters, the introduction or summary information pro-
vided by Google Scholar was used. Subsequently, the full-
text of the selected publications was reviewed for eligibility.
Screening was initially performed by one person (IM), after
which the results of the screening process were discussed
within the research team and adjusted based on consensus.

Inclusion and exclusion criteria

Publications were included when they: (a) developed and
described a new model, theory, or concept (subsequently
referred to as model) of disability, daily functioning (ADL
and instrumental ADL), or person—environment fit, or ana-
lysed and refined an existing one; and/or (b) performed a
literature review of one or more models in the domain of dis-
ability and contributed to the analysis of conceptual devel-
opment of these models; and (c) were published in English.
Publications were excluded when they did not contribute
to the information retrieved from the original models and
therefore did not add anything to the analysis of the theo-
retical models or their conceptual development over time
(for example study protocols, or book chapters which merely
provide a description of a theoretical model).

Data extraction and analysis

After selection, data extraction was done using a data extrac-
tion spreadsheet in Microsoft Excel 2016 (Microsoft Cor-
poration, Redmond, WA, USA). The following information
was retrieved: (a) the goal of the publication, (b) the pathway
or process described in the model, (c) the concepts defined
and other elements included in this pathway, (d) strengths
and shortcomings of the model identified during further
development, and (e) underlying assumptions made on the
causal mechanism of disability. Following data extraction, a
thematic analysis was performed, during which results were

grouped into themes. Eventually, possible trends in the evo-
lution of these theoretical models were observed. This was
an iterative process, during which results were reviewed,
discussed and adjusted within the research team.

Results
Study characteristics

After a prior screening of the literature, 54 titles and
abstracts of core publications were screened. Of this final
selection, 47 full-text articles were assessed for eligibility,
resulting in 29 publications that met the inclusion criteria
(Fig. 1). These 29 publications included 15 models and 14
literature reviews. Nine of the 29 publications were book
chapters, two were government reports, one was a research
report and the remaining 17 were scientific papers. The pub-
lications included were published between 1965 and 2018.
The characteristics of all included publications are listed in
Table 1.

Three original models

Three original models could be identified throughout the
29 included publications; 1) Nagi’s Disablement Model,
2) the WHO?’s International Classification of Impairments,
Disabilities, and Handicaps, and 3) Lawton’s compe-
tence—environmental press model. These original models
are described below. First, in the 1960s, sociologist Saad
Nagi described the process of disablement as the Disable-
ment Model. To provide clarity on the terms and concepts
surrounding disability, Nagi described the process of disa-
blement as a linear main pathway consisting of four distinct
stages: active pathology, impairment, functional limitation,
and disability (Fig. 2a) (Nagi 1965). Second, in 1980, the

Fig. 1 Flowchart of literature =
search process =
P = Titles and abstracts screened
o for eligibility (n = 54)
< Records excluded (n =7):
«| -No contribution to the analysis
Y "] - Not related to disability, daily functioning,
> or person - environment fit
% Full-text articles assessed
=) for eligibility (n = 47)
= Records excluded (n = 18):
«| -No contribution to the analysis
Y "| - Not related to disability, daily functioning,
- or person - environment fit
§ Publications included
S (n=29)
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Table 1 Characteristics and content of included publications

Theoretical models explaining the concept of disability

Author (year) Contribution

Name (if applicable)

Nagi (1965) e Describes a linear main pathway consisting of four distinct concepts: active pathol-
Disablement Model ogy, impairment, functional limitation, and disability

e Mainly focusing on the internal process of disability, without considering the role of
the environment

Lawton and Nahemow (1973) o Presents the relationship between ageing individuals and their environment

Competence—environmental press model o The interaction between the individual’s competences and the pressure that is put
upon the individual by the environment determines how the individual functions in
that environment

World Health Organization (1980) (WHO) e Describes a linear main pathway consisting of four distinct concepts: disease, impair-
ICIDH ment, disability, and handicap
e Mainly focusing on the internal process of disability, without considering the role of
the environment

Kahana (1982) e Comment on Lawton and Nahemow’s model: a fit between the individual and their
Congruence model of person—environment interaction environment is based on both the environment’s characteristics and the individual’s
preferences and needs, rather than their competences

Nagi (1991) o Redefines the term disability as ‘an inability or limitation in performing socially
defined roles and tasks expected of an individual within the sociocultural and physical
environment’, meaning it was not merely inherent in the individual

e Lists several factors that could interfere with the links between different stages of the
linear pathway (both individual characteristics, as well as the role of the individual’s
social and physical environment and the individual’s reaction to this)

Pope and Tarlov (1991) (IOM) o Adds risk factors to the ICIDH model, which could predispose the individual to dis-
ability. These factors could interfere with each stage of the main pathway

e Adds QoL to the model as an integral part. QoL affects and is affected by the out-
comes of each stage of the main pathway

National Center for Medical Rehabilitation Research e Extends the model presented by the IOM with societal limitations, defined as ‘restric-

(1993) (NCMRR) tions attributable to social policy or barriers which limit fulfilment of roles or deny
access to services and opportunities associated with full participation in society’

Verbrugge and Jette (1994) o Elaborates the linear pathway with Lawton’s environmental-press model. The main

The disablement process pathway is extended with personal and environmental factors that speed up or slow
down disability by altering the demand of the environment or the capabilities of the
individual

Brandt and Pope (1997) o Adds bidirectional arrows between the concepts of the main pathway described by

Enabling — disabling process Nagi, allowing the pathway to be reversed towards rehabilitation

o Presents disability as an interaction of the individual with the environment and not
solely an inherent part of the individual

e Focusses on health and functioning and therefore, deletes the term ‘disability’ in the
main pathway. The concept ‘no disabling condition’ is added at the beginning of the
main pathway, indicating that there is also an ending to the pathway when no pathol-
ogy, impairment, or functional limitation is present

Lawton (2000) e Comments on the criticism of Kahana in 1982, and notes that the greater the com-
petence of individuals, the more environmental resources are available to fulfil their
needs and wishes

World Health Organization (2001) (WHO) o Provides a bidirectional and nonlinear representation instead of the linear main path-
ICF way. This allows for a more dynamic interaction between the individual’s functioning,
and their health condition and environmental factors
o Introduces different concepts: health condition, functions/structure, activity, and
participation
o Counters the view that people’s disability is a natural consequence of disease and pre-
sents a functional model instead of a medical model by including the positive aspects

of functioning
Kahana et al. (2003) o Extends the previous model from the institutional setting to the community setting
McDougall et al. (2010) e Includes QoL in the graphical representation of the ICF as an outer subsystem around

the original scheme, implying that it is incorporated in all aspects of functioning
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Table 1 (continued)

Theoretical models explaining the concept of disability

Author (year)

Name (if applicable)

Contribution

Ravenek et al. (2013)

Heerkens et al. (2018)

o Changes ‘health condition’ to ‘health’ in order to be all-inclusive

o Presents the model as concentric circles, emphasizing the relationship between com-
ponents and their potential interaction that takes place as part of human functioning

o Presents human functioning as an interaction between body functions and structures,
activities, and participation

o Deletes the concept of ‘health’ and includes it in the component ‘personal factors’ as a
(co)morbidity instead

o Averts the emphasis from the biological components of the model by putting partici-
pation at the centre of the model

Literature reviews of one or more theoretical models

Author (year)

Contribution

Kennedy and Minkler (1998)

Jette and Badley (2000)

Nordenfelt (2003)

Ustiin et al. (2003)

Schneidert et al. (2003)

Scheidt and Norris-Baker (2004)

Heikkinen (2006)

Whiteneck (2006)

Nordenfelt (2006)

Jette (2006)

o Highlights the lack of attention given to the role of the environment in both linear
models presented by Nagi (1965) and the WHO (1980)

o Criticizes the linear models for failing to see disablement as a dynamic process that is
not unidirectional or linear. The linear models view disabling conditions as a simple
linear progression that is a response to diseases

o Highlights the negative connotation of the ICIDH presented in 1980 by the WHO.
The focus of this classification was on deficiencies resulting from health conditions

o Notes that the terms ‘disability’ and ‘handicap’ in the ICIDH are viewed as com-
pletely independent from the environment and the relationship between the person and
his or her environment

o Highlights two major changes made in the ICF: (1) includes positive aspects of func-
tioning, and (2) grants a crucial role to the environment in this classification

e Criticized the ICIDH for being too focused on the disabilities, rather than being a
neutral classification of human functioning

o Notes the lack of personal and environmental factors in the progression towards
handicap throughout the ICIDH

o States that the ICF combines the medical model of disability with the social model,
meaning that disability is a combination of something inherent in the individual as
well as a socially created problem due to an unaccommodating social environment

e Criticizes the ICIDH for its limited role of the environment and its focus on the indi-
vidual in the path of disability

o Elaborates on the development of Lawton and Nahemow’s competence—environmen-
tal press model after criticism received by Kahana (1982) on the lack of inclusion of
needs and preferences of the individual

o Notes the linear and unidirectional character of Nagi’s Disablement Model where the
main pathway is assumed a sequence of events leading towards disability

o Criticizes the ICIDH for not incorporating the role of environmental factors into the
classification

o States that the ICF improved by including environmental factors into their classifica-
tion

o Criticizes the ICF for not distinguishing ‘activities’ and ‘participation’ enough from
each other. ‘Activities’ needs to be defined as something on the individual’s level,
whereas ‘participation’ needs to be defined as something on a societal level

o States that the focus of the ICIDH was mainly on the tasks individuals are unable to
do because of diseases or injuries

o Criticizes the linear models for failing to see disablement as a dynamic process that is
not unidirectional or linear. The linear models view disabling conditions as a simple
linear progression that is a response to diseases
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Table 1 (continued)

Literature reviews of one or more theoretical models

Author (year) Contribution

Masala and Petretto (2008)

e Emphasizes the lack of acknowledgement of the role played by the environment in the

linear models of Nagi and the WHO

o Highlights the improvements Nagi made to his Disablement Model in 1991, namely
the recognition of the role of the characteristics of the individual and the environment
in the disablement process

o Notes that the role of the environment described in Nagi (1991) only refers to the
demand it puts on an individual and therefore, disability is still viewed as part of the

individual

o Criticizes the model presented by the IOM in 1991 for its linearity without the pos-
sibility of reversing in the pathway

o Criticizes the model presented by the IOM in 1991 for the limited role played by the
environment, especially the social environment. The environment is only included as a
risk factor instead of progression in the pathway

Tecovich (2014)

o Criticizes the competence—environmental press model for not taking into account

the individual’s attributes. The model does not acknowledge that the individual can
manipulate the environment to reduce the press, or that they can use the environment
as a resource to fulfil their needs and wishes

o Highlights that the competence—environmental press model does not provide strate-
gies to measure person—environment linkages

Petretto et al. (2017)

o Highlights the importance of the ICF in terms of shifting the focus away from disabil-

ity being a static event, towards a dynamic process that may vary over a life course

Vaz et al. (2017)

e Criticizes Nagi’s Disablement Model and the ICIDH for their linear and unidirec-

tional character, implying that a pathology triggers the disabling process consisting of
stepwise negative consequences. This also highlights that the focus is on the disease
and the negative consequences instead of health and functioning

o Criticizes both linear models for being too organism-limited, meaning that they fail to
identify the role played by the environment during this process

o Highlights the major improvements made when developing the ICF:

o The interactive and bidirectional character of the ICF emphasizes that the nature
of disability and functioning lies within the interaction between health conditions
and contextual factors;

o The ICF counters the medical point of view, which states that disability is a natu-
ral consequence of diseases;

e The ICF considers different influences on health and functioning (biological,
individual, and social factors)

ICIDH =International Classification of Impairments, Disabilities, and Handicap; /CF =International Classification of Functioning, Disability,
and Health; /OM =Institute of Medicine; NCMRR =National Center for Medical Rehabilitation Research; QoL = Quality of Life; WHO = World

Health Organization

World Health Organization (WHO) published the Inter-
national Classification of Impairments, Disabilities, and
Handicaps (ICIDH). Similar to Nagi’s Disablement Model,
this conceptual framework follows a linear main pathway,
consisting of four concepts that classify the consequences
of disease and their implications for the lives of individuals
(Fig. 2b) (World Health Organization 1980). In 2001, the
WHO revised its classification and developed the Interna-
tional Classification of Functioning, Disability and Health
(ICF) (World Health Organization 2001). This revision is
considered a major turning point in the evolution of disabil-
ity models as it is the first model to attempt to address all of
the ICIDH’s major shortcomings. These shortcomings and
how the ICF addressed them are described in the section
later on. The new classification also introduced the terms

@ Springer

‘health condition’, ‘functions/structure’, ‘activity’, and ‘par-
ticipation’ in their presentation next to the environmental
and personal factors (Fig. 2c) (World Health Organization
2001). Moreover, the ICF presents the individual’s function-
ing as a dynamic, bidirectional, and nonlinear interaction
between an individual’s health condition and environmental
factors (Vaz et al. 2017; World Health Organization 2001). It
is therefore the most widely accepted model of functioning
and disability (Vaz et al. 2017). The third original model is
Lawton’s competence—environmental press model, described
in the 1970s, which presents the relationship between ageing
individuals and their environment. This model conceptual-
izes the individual as having a set of competences and the
environment putting pressure upon that individual. Both the
individual competences and environmental pressures may
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a Nagi’s Disablement Model (1965, 1991)

Active pathology

. | i
Interruption of the normal Impairment

cellular processes and

Functional limitation
Disability
Restrictions of the

Anatomical and/or
physiological abnormalities
and losses

the simultaneous efforts of
the organism to restore
itself to a normal state

of existence

individual’s ability to
perform normal daily
activities, set by impairments

The expression of functional
limitations in a social context

b WHO's International Classification of Impairments, Disabilities, and Handicaps (1980)

Impairment
Disease

Any loss or abnormality of

Handicap
Disability . .
Disadvantage resulting from

Restriction or lack of ability an impairment or disability,

Changes in structure or
functioning of the body

psychological, physiological,
or anatomical structure or
function

that limits or prevents the
fulfilment of a role that is
normal for that individual,
depending on age, sex, and
social and cultural factors

to perform an activity within
the range considered normal
for a human being

¢ WHO'’s International Classification of Functioning, Disability, and Health (2001)

Health condition

An umbrella term for disease (acute or chronic),
disorder, injury, or trauma. It may also include

other circumstances such as pregnancy, ageing,
stress, congenital anomaly, or genetic predisposition

v

Functions and structures

Activities
Body functions are the physiological
functions of the body systems.

Body structures are anatomical parts
of the body such as organs, limbs,
and their components

The execution of a task or action by
an individual. It represents the
individual perspective of functioning

Participation

A person’s involvement in a life
situation. It represents the societal
perspective of functioning

1

f

v

| Environmental factors |

'

| Personal factors |

Fig.2 (a) Graphical representation of Nagi’s Disablement Model (Nagi 1965, 1991), (b) the WHO’s ICIDH, and (c¢) the WHO’s ICF. Figure 2b
and 2c are adapted with permission from the World Health Organization (1980, 2001)

fluctuate over time, resulting in positive or negative effects
(Lawton and Nahemow 1973). The interaction between both
individual competences and environmental pressure deter-
mines the extent to which individuals are able to function
optimally in that environment. To achieve a good fit between
the personal competences and the environmental pressure,
it is possible to interfere with both factors (Iecovich 2014;
Lawton and Nahemow 1973).

Based on these three models, two types of models can
be distinguished. First, Nagi’s Disablement Model and
the WHO’s ICIDH present a clear linear pathway build of

distinct concepts. Both models generally describe the same
process but use different terms to do so; for example, Nagi
uses functional limitations to describe a restriction of the
individual’s abilities to perform activities of daily living,
whereas the WHO uses the term ‘disability’ to define these
restrictions. Additionally, both models mainly focus on the
internal process of disability related to the person themselves
and do not consider the role of the outer physical and social
environment (Vaz et al. 2017). Secondly, there is Lawton’s
competence—environmental press model presenting the rela-
tionship between the individual and the environment, and
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thus, focusing on more than solely the internal process of
disability.

Disability over time

Over the years, these three models underwent further devel-
opment following progressive insights into disability and
its underlying causal mechanisms. To elaborate on these
developments and new insights, a thematic analysis was
performed, identifying three trends: (1) from a unidirec-
tional linear path to a multidirectional nonlinear path, (2)
from the consequence of disease towards the consequence
of person—environment interaction, and (3) from disable-
ment towards health and functioning. Figure 3 presents the
evolution of the models throughout the year.

1) From a unidirectional linear path to a multidirectional
nonlinear path

The static, linear, and unidirectional presentation of both
Nagi’s Disablement Model and the ICIDH was considered
overly simplistic (Heikkinen 2006; Vaz et al. 2017; World
Health Organization 1980). This unidirectional, linear pres-
entation claims that the presence of a pathology or disease
initiates the disablement process with its stepwise nega-
tive consequences as an inevitable and irreversible result

(Heikkinen 2006; Jette 2006; Jette and Badley 2000; Vaz
et al. 2017). These insights led to several revisions of the
unidirectional, linear pathway (Fig. 3, yellow dots). At first,
authors mentioned the issue of the unidirectional process
and that there were possibilities to return in the pathway, but
this was never addressed in the graphical presentation (Nagi
1991; National Center for Medical Rehabilitation Research
1993; Pope and Tarlov 1991; Verbrugge and Jette 1994). The
unidirectional and linear presentation was only addressed
in later revisions by Brandt and Pope (1997) and the World
Health Organization (2001).

By adding bidirectional arrows between the concepts of
the linear pathway, Brandt and Pope (1997) allow the path-
way to be reversed towards rehabilitation. This is important
to acknowledge since it clarifies that disability is not neces-
sarily an end stage. With the correct treatment or interven-
tions, this pathway can be halted or even reversed. The WHO
not only addressed the unidirectional but also the linear
character of the models when developing the ICF (Fig. 2¢)
(World Health Organization 2001). The ICF does not pre-
sent the ‘process’ of functioning and disability, but rather
presents the individuals’ functioning as a dynamic, multidi-
rectional and nonlinear interaction between an individual’s
health condition and environmental factors (for example, the
attitudes of the society, architectural characteristics, the legal

Nagi World Health Organization

Lawton & Nahemow
1973

1965 1980
[ J
i \

Kahana
1982

Nagi Pope &Tarlov
1991 1991
NCMRR Verbrugge & Jette
1993 1994

l

Brandt & Pope
1997

World Health Organization

Kahana Lawton
2001 2003 2000

|

McDougall
2010

|

D Original model

D From a unidirectional linear path to a multidirectional nonlinear path

Ravenek
2013

D From the consequence of disease towards the consequence of person-environment interaction

|

D From disablement towards health and functioning

Fig.3 Flowchart presenting the development of theoretical models
explaining the concept of disability throughout the years. The figure
also presents the results from the thematic analysis; three main trends
throughout the evolution: (1) from a unidirectional linear path to a
multidirectional nonlinear path (yellow), (2) from the consequence
of disease towards the consequence of person—environment interac-
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2018

tion (blue), and (3) from disablement towards health and function-
ing (green). The colour code indicates which evolutionary trend is
represented in this model, either by a visual representation or in the
description. The three models at the top present the original models
(green frame). NCMRR stands for National Center for Medical Reha-
bilitation Research
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system) (Petretto et al. 2017; Vaz et al. 2017; World Health
Organization 2001).

2) From the consequence of disease
towards the consequence of person-environment
interaction

Early models described disability mainly as a consequence
of diseases (Nagi 1965; World Health Organization 1980).
Models adhering to this principle described the disablement
process as something that is unleashed from pathology or
disease and runs through different stages until it results in
disability (Vaz et al. 2017). However, when looking into the
causal mechanism of disability, it was noted that disability
is not inherent in the individual. Therefore, it was concluded
that the early linear models lacked a construct to identify the
role played by the environment in this process (Kennedy and
Minkler 1998; Masala and Petretto 2008; Nordenfelt 2003;
Schneidert et al. 2003; Ustiin et al. 2003; Vaz et al. 2017;
Whiteneck 2006). This led to several revisions and further
development of both linear models, being Nagi’s Disable-
ment Model and the WHO’s ICIDH (Fig. 3, blue dots).

In a first attempt to acknowledge the role played by the
environment on the process of disability, risk factors were
added that could predispose the individual to disability
(Nagi 1991; Pope and Tarlov 1991; Verbrugge and Jette
1994). However, the contribution of the environment was
still considered limited in the influence it had on the pos-
sible progression in the pathway instead of interacting with
the individual (Petretto et al. 2017). Two models attempted
to make the disablement process more of a social construct,
meaning it was not solely related to the physiological and
physical state of the individual, but how these restrictions
present themselves in society (Nagi 1991; National Center
for Medical Rehabilitation Research 1993).

It was not until later that disability and functioning were
seen as an interaction between the individual and the envi-
ronment they reside in (Brandt and Pope 1997; World Health
Organization 2001). This means that the environment will
play a critical role in the outcome of the person’s health
condition and degree of functioning since an individual will
experience greater disability in a less supportive environ-
ment than they would in a more supportive environment
or context (Brandt and Pope 1997). The support can come
either from the physical environment or from the social envi-
ronment, making disability and functioning a social con-
struct that is holistic and not only inherent in the individual
(Brandt and Pope 1997; World Health Organization 2001).

In contrast to linear models, the model of Lawton and
Nahemow (1973) already addressed the environmental influ-
ence early on. This model was also revised several times. In
1994, Verbrugge and Jette integrated the competence—envi-
ronmental press model to elaborate the linear models to

a full sociomedical concept (Verbrugge and Jette 1994).
Both Lawton and Nahemow (1973) and Verbrugge and
Jette (1994) indicate that the process of disability can be
altered on both the individual level as well as the environ-
mental level by changing the demand of the environment or
the capabilities of the individual. This is highly important
when designing interventions aiming to reduce or overcome
disability. These interventions should aim for a perfect fit
between the individual and the environment where they
reside (Iecovich 2014). Later, it was emphasized that a fit
between individuals and their environment is based on the
environment’s characteristics and the individual’s prefer-
ences and needs, rather than their competences and that the
environment provides resources and opportunities for the
individual instead of only demanding something from the
individual (Iecovich 2014; Kahana 1982; Kahana et al. 2003;
Lawton 2000; Scheidt and Norris-Baker 2004).

3) From disablement towards health and functioning

During the evolution of the linear models, it was considered
important to divert the focus away from the person’s dis-
ability and what they were no longer able to do, and instead
to focus on health and functioning, as well as participation
in a community and a person’s wellbeing (Jette and Badley
2000; Nordenfelt 2006; Ustiin et al. 2003; Vaz et al. 2017).
As shown in Fig. 3 (green dots), this focus only changed
after several revisions. Brandt and Pope (1997) attempted
to tailor the model towards rehabilitation by creating the
possibility to return to a state of ‘no disabling condition’.
By introducing new terms into their dynamic model, the
WHO included the positive aspects of functioning, which
was considered being a major improvement from the ICIDH
(Nordenfelt 2003; World Health Organization 2001). A
major step forward in averting the focus towards health and
functioning was made in the ICF. In this classification, they
introduced the terms ‘health condition’, ‘functions/struc-
ture’, ‘activity’, and ‘participation’ in their presentation next
to the environmental and personal factors described earlier
(Fig. 2c) (World Health Organization 2001). By introducing
these terms, they included the positive aspects of function-
ing, and focused on the role someone plays or wishes to play
in the community.

Several authors tried to build on the graphical representa-
tion of the ICF after some minor shortcomings were defined
(Heerkens et al. 2018; McDougall et al. 2010; Ravenek
et al. 2013), their contributions are listed in Table 1. For
example, the model does not include the subjective experi-
ence of health or quality of life. It is, however, important to
consider the person’s wellbeing when assessing health and
functioning (McDougall et al. 2010; Ravenek et al. 2013;
Whiteneck 2006). Additionally, the term ‘health condition’
might be confusing as it may imply that there is a condition
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to consider, therefore making the scheme not universally
applicable since there are also people without any condi-
tions (Heerkens et al. 2018; Ravenek et al. 2013). Lastly,
the graphical representation emphasizes ‘health conditions’
because it is put at the top of the scheme, giving priority
to the biological components of the model (Heerkens et al.
2018; Ravenek et al. 2013). Despite these shortcomings and
the attempts to overcome these, the ICF remains the most
widely accepted model in terms of disability, health, and
functioning (Vaz et al. 2017).

Discussion

This literature review provided an overview of theoretical
models explaining the concept of disability, provided insight
into their development throughout the years and elaborated
on the causal mechanisms of disability in older people. The
results showed that all models originate from three models:
Nagi’s Disablement Model, the WHO’s ICIDH, and Lawton
and Nahemow’s competence—environmental press model.
These early models can be classified into two types, the
linear models on the one hand (Nagi 1965; World Health
Organization 1980) and a model focusing on the interaction
between the individual and their environment on the other
hand (Lawton and Nahemow 1973). All three of these mod-
els were further developed throughout the years, resulting in
an evolution from a medical to a biopsychosocial concept.
Throughout this evolution, there were three clear trends vis-
ible: (1) from a unidirectional linear path to a multidirec-
tional nonlinear path, (2) from the consequence of disease to
the consequence of person—environment interaction, and (3)
from disablement towards health and functioning. Analysing
these themes led to a better insight into the causal mecha-
nisms of disability in older people, and how these should be
considered and applied in current practices. These insights
are especially important when aiming to promote ageing in
place and avoid unnecessary care transitions.

The results of this review indicate that disability is not
a static concept, but a dynamic and interactive process that
may fluctuate over a life course. Moving away from the lin-
ear and unidirectional graphical presentation of disability
and functioning has several advantages. Firstly, it reflects
the fact that disability is not automatically an end stage but
can be reversible. Secondly, the more dynamic and nonlinear
concept of disability reflects the opportunities of individuals
to move away from a disabled state supported by interven-
tions or other influences. This is supported by the results
of Whitehead et al. (2015) and Resnick et al. (2013) both
performed a literature review of interventions aiming to
maintain or optimize functional abilities and reduce depend-
ency in ADL. Both concluded that these interventions were
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effective in improving functional abilities (Resnick et al.
2013; Whitehead et al. 2015).

Additionally, changing the medical perspective of disabil-
ity to a more social and integrated perspective adequately
reflects the individual as part of an environmental context or
a community, wherein they function. Obtaining an optimal
fit between the individual and their environment is key for
this individual to function adequately in this environment
and can contribute to the individual’s wellbeing. Since ade-
quate functioning and wellbeing are determined by the inter-
action between the individual and the environment, both can
be targeted when designing interventions aiming to reduce
disability and promote ageing in place. It is important to
note that the environment can be seen as both a resource to
support the individual in daily life and a burden to the indi-
vidual’s functional state. For example, an older adult living
in a deprived neighbourhood with few services and a poorly
accessible built environment will face barriers to his or her
mobility and social participation on a daily basis. However,
when this person would live in a neighbourhood with more
services close by, for example a community centre, the per-
son would have access to a broader social network whose
support might compensate the burden of the poorly acces-
sible built environment. Moreover, going to the community
centre could encourage the person to push the boundaries
of their functional state. The concept of person—environ-
ment fit is also reflected in the WHO’s Healthy Ageing
framework. Healthy Ageing is described as ‘the process of
developing and maintaining the functional ability that ena-
bles well-being in older age’ (World Health Organization
2015)’. Functional ability is the interaction between intrinsic
capacity, defined by genetic, personal and health characteris-
tics, and the environment. Healthy ageing is something that
can be achieved for everyone, where ‘healthy ageing’ is not
viewed as the absence of a disease, but is seen as fostering an
individual’s functional ability to be and do what they value
(World Health Organization 2020). When aiming for ageing
in place, an environment should be created in which the indi-
vidual can age safely and independently, in line with their
intrinsic capacity. This principle was described by the WHO
as ‘age-friendly environments’ which aim to encourage
active and healthy ageing by optimizing health, stimulating
inclusion and enabling wellbeing in older age by adapting
physical and social environments and municipal services to
the needs and wishes of older people with varying capaci-
ties (World Health Organization 2017). The Homestead Care
Model described by de Boer et al. (2021) is an illustrative
example of how care facilities can develop age-friendly envi-
ronments. It aims to provide opportunities for senior citizens
for an active, meaningful daily life. It enables senior citi-
zens to be part of society by ensuring a congruent physical,
social, and organizational environment (de Boer et al. 2021).
It should be noted that ageing in place may be experienced
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differently in different countries and cultural environments
due to differences in health care systems, health policies,
and access. This indicates that it requires a non-uniform
approach tailored to the specific circumstances in different
countries or regions (Aspinal et al. 2016). Other personal
factors can also influence the individual’s capacity to age
in place, for example the social network or socio-economic
status (Bosch-Farré et al. 2020; Pani-Harreman et al. 2021).
Furthermore, it is considered important to acknowledge the
individual’s needs and wishes alongside their competences.
This is related to the construct of agency, which is an indi-
vidual’s capacity to make their own decisions related to
future plans (Romaioli and Contarello 2019).

Lastly, changing the perspective towards health and func-
tioning, rather than disability, reflects the current focus on
wellbeing and positive aspects of individuals’ health. Not
only does this emphasize what a person is able to do, it also
reflects the opportunity to focus on what they would like
to do in their own social and physical environment. When
aiming to support the person to age in place, it is necessary
to consider their capabilities and emphasize these, rather
than only focusing on their limitations in daily life. This will
ultimately contribute to a person’s wellbeing and quality of
life. This is supported by Huber et al. (2011), who proposed
a new concept of social health, which is characterized by
having the capacity to fulfil one’s potential and obligations;
the ability to manage life with some degree of independ-
ence, despite a medical condition; and participation in social
activities. Based on this concept of social health, Droes et al.
(2017) proposed the operationalization of this concept in
people living with dementia, together with an overview of
factors and interventions that could influence or improve
social health in this population.

The ICF is, despite its shortcomings, still the most widely
accepted model regarding disability, health, and functioning,
meaning that the overall perspective of disability being a
dynamic interaction between an individual’s health and the
environment where they reside in has not changed for over a
decade (Vaz et al. 2017; World Health Organization 2001).
This has had several consequences for policy and treatment.
For example, nowadays many countries stimulate an age-
ing in place policy to enable older individuals to remain
at home independently for as long as possible (Beard et al.
2016; Rostgaard et al. 2011). Ultimately, this translates to
several interventions aiming to encourage independent liv-
ing at home. However, many interventions only focus on
either the individual or the environment and not the ageing
individual as part of their physical and social environment.
An intervention that aims to incorporate both is the CAPA-
BLE intervention, which has proven its effectiveness with
regard to (I)ADL disability scores (Szanton et al. 2019).
The CAPABLE intervention targets both modifiable intrinsic

(person-based) as well as extrinsic (environmental-based)
factors that contribute to disability to achieve clients’ indi-
vidual goals (Szanton et al. 2019). Even the CAPABLE
intervention, despite the wide implementation, only focusses
on the person’s individual capabilities and the optimization
of the home environment without inclusion of the commu-
nity or social environment (Szanton et al. 2021). Providing
interventions that address both the individual and the envi-
ronment requires new roles and tasks of professionals, strong
collaboration among all partners involved in the care process
and funding models that facilitate the new way of working.
Consequently, despite attempts to shift the focus towards this
new perspective, it remains a challenge to change existing
organizational structures and achieve successful behavioural
change of health care professionals (Ajani and Moez 2011;
Reay et al. 2021). Ultimately, this also explains why cur-
rently there is still a big gap between theory and practice.
Translating theory in a practical real-world setting is often
challenging (Ajani and Moez 2011) and requires time and
effort of many stakeholders in healthcare, which possibly
explains the lack of theoretical foundation when develop-
ing interventions aiming to reduce disability and promote
ageing in place.

Limitations and strengths

One of the limitations of this literature review is that only
two databases were used to complete the literature search.
Therefore, it is possible that some key publications were
missed. However, this risk was limited by consulting the
research team during the search process and the use of
snowballing. An additional limitation is that the scientific
substantiation of the included publications was not system-
atically analysed, and no quality assessment was performed.
However, nearly all included theoretical models are widely
acknowledged by the research team, who are considered
experts in the field.

Notwithstanding these limitations, this literature review
contributes to the current literature by providing an all-inclu-
sive overview that also presents the development of these
models throughout the years, which to our knowledge has
never been done before. Additionally, the literature review
provides insights into the causal mechanisms of disabil-
ity and translate this into practical implications for future
research and practices for supporting the upcoming ageing in
place policy. This literature review may serve as a theoreti-
cal foundation and rationale for multiple future initiatives.

Implications

Despite the ICF being the most widely accepted classifi-
cation of functioning, disability and health until today, it
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dates from 2001 and literature has proven that it has some
shortcomings. To our knowledge, no attempt to improve
and further develop this classification has been picked
up in international literature to become the newest, most
accepted theoretical model regarding functioning, disabil-
ity, and health. Therefore, there is a possibility for future
research to address these shortcomings when developing
new theoretical models. For instance, the ICF in its current
form is not universally applicable because the term ‘health
condition’ implies that people without any conditions are
not considered in this classification. Additionally, the clas-
sification does not include a subjective perception of health
and functioning, such as wellbeing and quality of life. These
shortcomings emphasize that the ICF is still a classification,
which is mainly focused on functioning and more specifi-
cally on the restrictions and limitations individuals experi-
ence when performing an activity or during participation in
a social role.

Future revisions of the ICF model should attribute suf-
ficient attention to the abilities and strengths of the indi-
vidual, how these can be enhanced or supported, and how
they contribute to the person’s wellbeing and quality of life.
Furthermore, it should become a universally applicable
model that does not exclude people without any health con-
ditions. When considering how these abilities and strengths
can be promoted, both individual factors (such as age, gen-
der, social status, etc.) and environmental factors, which is
not only the built and physical environment, but also the
social environment and support network of the individual,
should be considered. In fact, the social environment plays
an important role in the perception and acceptance of hav-
ing a disability and how one deals with such disability. The
theoretical model should provide a base for the development
of future interventions or programs to support older people
in their daily life. However, the assumptions made by the
theoretical model regarding these strategies and implications
need to be sufficiently supported by scientific evidence.

The current research also provides several important
implications for future initiatives that aim to support the age-
ing in place policy and avoid hospitalizations and (perma-
nent) nursing home admission. Firstly, it is essential to not
only focus on treating disease, but also on the person’s capa-
bilities. Treating the diseases alone is not the correct strategy
to support a person to remain living at home independently;
there also needs to be more attention to what the person is
still able to do and how to highlight this during meaning-
ful daily activities. However, treating underlying diseases
remains important. If these diseases are left untreated,
strengthening the person’s capabilities will become more
difficult and progression can be undone quickly.

Secondly, when emphasizing the person’s capabilities
during meaningful daily activities, both the person and their
environment should be considered as resources to do this.
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This can be done in several ways. Firstly, one can use the
current environment to support the person during their daily
activities, for example by learning to use public transporta-
tion so that the person can travel longer distances indepen-
dently, which enhances the participation of the person in
the community. Secondly, one can alter the environment in
such a way that it becomes more supportive for the person,
for example installing grab bars in the bathroom.

Thirdly, individual support or treatment plans should
be tailored to the person’s preferences, needs, and wishes,
rather than his or her health condition. Treating underlying
diseases, enhancing physical functioning, and promoting
independence during meaningful daily activities alone is
not sufficient for a person to remain at home independently.
It is highly important to also focus on the wellbeing and
quality of life of the individual and to do this it is necessary
to adhere to what the person really wants in life and to what
they draw energy from.

Lastly, following the implications mentioned above, it
is important to consider the right outcome measures when
evaluating an intervention or programme that supports the
ageing in place policy and possibly avoid hospitalizations
and (permanent) nursing home admission. As indicated pre-
viously, functional outcome measures such as ADL or physi-
cal performance are useful to consider and are currently the
most used evaluation measures. However, quality of life and
participation measures should also have an important role in
the evaluation of such programmes. Ultimately, the goal is
not only to remain living at home independently for as long
as possible, but also to experience a good quality of life.
This goes beyond physical performance and independent
functioning.
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