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Commonly studied physical functions include activities such as walking and climbing
stairs. Despite the acknowledged role of environmental factors and behavioral strat-
egies to compensate for reduced performance capacity or environmental barriers in
characterizing physical functioning, most assessments do not take these factors into
account. This article presents a new conceptual model for assessment of relevant
physical functioning while accounting for habitual environmental factors and com-
pensation strategies.
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Limitations in physical function-
ing are important to consider be-
cause of their widespread preva-

lence and their link to: (1) decreased
quality of life, (2) increased risk of
disability, falls and fractures, and de-
pression, and (3) increased health
care costs.1–7 With the rising preva-
lence of physical limitations and at-
tendant social, physical, and finan-
cial costs, it is increasingly relevant
to examine the adequacy and com-
pleteness of our conceptualization of
such limitations. It also is valuable to
determine whether physical func-
tioning assessments are adequate in
identifying pertinent contributors to
physical functioning capacity as well
as performance ability.

Recognizing the environment in
which initiation and progression of
physical functioning limitations oc-
cur is essential in understanding
these limitations. The World Health
Organization (WHO) acknowledges
the centrality of the environment
when it defines activity limitations
as “problems in activity that occur as
a result of an interaction between a
health condition and the context in
which the person exists.”8,9 This
environmental context can range
from exposures such as air pollution
and general neighborhood condi-
tions10,11 to more immediate envi-
ronmental factors such as inadequate
lighting or icy sidewalks, which can
facilitate or hinder physical
functioning.

The degree to which individuals can
and do deal with diminished abilities

and environmental challenges deter-
mines how well they will function in
their real-life setting.9–12 Common
compensation and coping strategies,
for example, include modifying the
way an activity is performed, recruit-
ing external supports such as an as-
sistive device or another person, and
avoidance.13–17

Many assessments of functioning do
not capture the broad dynamic of
personal, social, environmental, and
compensatory strategies in physical
functioning performance.8,12,18–21

Various conceptual models depict-
ing interactions between the envi-
ronment and physical functioning
tend to be focused on interventions
at the individual level (eg, clinically
oriented models guiding assessment
and treatment of patients)22,23 or are
public health-oriented models aimed
at intervening at the community level
(eg, improving access for people with
disabilities).24 Conceptual models de-
scribing aging-related physical func-
tioning difficulties tend to focus on
development of these limitations1 and
are not readily translated to the assess-
ment realm.

The purpose of this article is to
present a new conceptual model—
Physical Functioning Assessment in
Your Environment (PF-E)—for the
assessment of physical functioning
status. In the model, physical func-
tioning is conceptualized as being
supported by physical abilities such
as walking, reaching, vision, and
hearing, as well as by those in the
cognitive domain such as spatial ori-
entation, short-term memory, intelli-
gible speech, and alertness.2 The
model also addresses habitual envi-
ronmental factors and compensation
and coping strategies.

The conceptual model draws upon
constructs identified in the 2001
International Classification of Func-
tioning, Disability and Health
(ICF)8,25 and the ideas and research of

Fried,13,14 Agree,18 Kielhofner,22 Law-
ton,26–28 and others.15–17,29 The devel-
opment of this conceptual model is
motivated by the escalating preva-
lence of limited physical functioning,
the desire to broaden the focus of cur-
rent conceptualizations of physical
functioning used in clinical treatment
paradigms; the limited incorporation
of cognitive aspects in characterizing
physical functioning, lack of assess-
ments incorporating the breadth of
personal and community factors that
impinge upon living with physical
functioning limitations, and failure to
include assessment of potentially mod-
ifiable community-level factors.

Prevalence of Limited
Physical Functioning
Difficulties
Limitations in physical functioning
are fairly common among middle-
aged and older Americans. Among
those 60 to 69 years of age, 21%
reported difficulty or inability to
walk 0.4 km (0.25 mile),7 and this
proportion increased to 30% and
49% in the 70- to 79-year-old and
�80-year-old age groups, respec-
tively. In a population-based survey
of Americans over 65 years of age,
12% had difficulty hearing normal
conversation, and 11% had difficulty
seeing words or letters in news-
print.30 Among those 45 to 64 years
of age, 16% were limited in their abil-
ity to engage in work, school, play,
or other activities for health
reasons.31

The ICF: A Broad
Framework of Health and
Human Functioning
The WHO’s ICF8 represents a de-
tailed examination of both environ-
mental factors and individual-level
factors as they relate to health and
human functioning. Although this
classification system is not specifi-
cally focused on physical function-
ing assessment, it does provide a
framework upon which conceptual
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models can be developed. The clas-
sification system addresses the bio-
logical, psychological, social, and
environmental components of dis-
ability (schematic shown in Fig. 1;
accompanying definitions shown in
the Table). In the ICF context, a
health condition includes diseases,
disorders, injury, or trauma; aging;
and congenital anomalies that inter-
relate with 3 functioning compo-
nents: (1) body functions and body
structures, (2) activities, and (3) par-
ticipation. Figure 1 shows the inter-

play of these functioning compo-
nents with contextual aspects,
including environmental and per-
sonal factors.

The ICF broadly characterizes envi-
ronmental factors, considering prod-
ucts and technology, the natural en-
vironment and human-made changes
to the environment, social support
and relationships, attitudes, and
the availability of services, systems,
and policies. Although this WHO-
endorsed classification incorporates

a broad set of environmental compo-
nents, it recognizes, but does not
classify, personal factors, such as age
and sex, which are acknowledged as
integral to functioning, disability,
and health.8,25

The ICF characterizes disability as a
problem in 1 of the 3 functioning
components after contextual factors
are considered. Deficits in body
structure or function are identified as
impairments, difficulties with tasks
or actions are labeled activity limi-

Figure 1.
International Classification of Functioning, Disability and Health model of disability. Reprinted with permission of the World Health
Organization from: International Classification of Functioning, Disability and Health: Short Version. Geneva, Switzerland: World Health
Organization; 2001:26.

Table.
Terms and Definitions Used in the 2001 International Classification of Functioning, Disability and Health8

Condition Definition

Health conditions Diseases, disorders, injury, or trauma; aging and congenital anomalies

Body function Physiological functions of body systems

Body structure Anatomical parts of the body

Activity Execution of a task or action by an individual

Social participation Involvement in a life situation

Impairment Problems in body function or body structure that occur as a result of an interaction between a health
condition and the context in which the person exists; a disability

Activity limitation Problems in activity that occur as a result of an interaction between a health condition and the context
in which the person exists; a disability
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tations, and problems with social
participation are termed participa-
tion restrictions. Impairments, activ-
ity limitations, and participation re-
strictions are considered disabilities
(ie, if the interaction between a per-
son’s health condition and the con-
textual influences surrounding that
person results in less than a full
range of functioning, that person is
considered disabled).

The ICF provides 2 important quali-
fiers to describe severity of activity
limitations: the performance quali-
fier, which describes what an indi-
vidual does in his or her current
environment, and the capacity qual-
ifier, meant to represent the environ-
mentally adjusted ability of the indi-
vidual. Whereas the former qualifier
describes the features of an individ-
ual’s environment, the latter qualifier
describes an individual’s ability to
execute a task or an action in a stan-
dard or uniform environment. Thus,
the discrepancy between capacity
and performance in the ICF classifi-
cation provides a useful guide as to
what can be done to enhance the
individual’s environment to aid in
improving functioning and is highly
consistent with use in developing
policies. Given the breadth of possi-
bilities afforded by the ICF, it is use-
ful to consider this framework as a
point of reference when evaluating
existing models.

Physical Functioning and
the Environment: Models
and Assessments Focused
on the Individual
Contribution of Conceptual
Model Incorporating the Home
Environment and Physical
Functioning
Seminal work that conceptualized
the role of an individual’s home en-
vironment in physical functioning
performance was published by
Lewin32 in his person-environment
(PE) fit and Life Space models.

Person-environment fit describes the
level of accommodation provided by
a person’s environment for perfor-
mance of activities. The PE fit model
has 2 interactive components: the
person component and the environ-
ment component. The person com-
ponent is defined as a set of compe-
tencies, including biological health,
sensory and motor skills, and cogni-
tive function, and the environment
component is defined in terms of de-
mands. Demands are expressed as
environmental “press” (ie, the
strength with which the environ-
ment demands a response from the
person).

The concept of PE fit is represented
in Figure 2, showing Lawton’s press-
competence model,28 wherein an in-
dividual with a given competence
interacts with an environmental sit-
uation having a given “press” or
demand. The central line, labeled
“adaptation level,” represents a theo-
retical level where the environmental
press level matches the competence
of the person. In terms of physical
functioning, physical barriers in the
environment are not necessarily prob-
lems per se. Instead, the magnitude of
problems differs for different people,
depending on each person’s compe-
tence level.28 If environmental press is
too strong or too weak relative to the
level of competence, negative affect
and maladaptive behavior will occur.
In a related concept, the environmen-
tal docility hypothesis, Lawton and Si-
mon26 postulated that individuals with
lower competence are more sensitive
than those with higher competence to
the demands of their environment.
This phenomenon is portrayed in Fig-
ure 2 by the relatively narrow bands of
maximum comfort and performance
associated with low competence com-
pared with the wider bands associated
with high competence. Home and
neighborhood environments, there-
fore, become critically important for
individuals with less physical and cog-
nitive capacity.33

Lawton’s ecological model was de-
veloped to explain the interaction
between an individual and his or her
home environment; however, the
model’s focus is on the home envi-
ronment, and the context of outdoor
public space is very different in
terms of the ideal level of press.
Whereas the home environment op-
timally will be adapted to an individ-
ual with a specific competence level
(expected to decline with age), pub-
lic space serves the entire commu-
nity and a wide range of competence
levels. Therefore, in extending this
concept to the public health realm,
the ideal amount of press would be
different than that for an individual’s
home environment.

Clinically Oriented Conceptual
Models and Assessments
Many physical functioning concep-
tual models acknowledge environ-
mental factors, but the majority of
these models were developed to
guide the assessment and treatment
of clinical endpoints. Such models
offer a comprehensive portrayal of
the individual’s process of adapta-
tion to shifting environmental de-
mands or an altered “performance
capacity” (eg, diminished physical or
cognitive ability),22,34 and related as-
sessments reflect these consider-
ations. Outcomes typically included
in such assessments are improve-
ment of physical capacity, behavior
modification to compensate for
lower capacity or a more demanding
environment, modification of expecta-
tions and goals, and modification of
the home environment. For example,
both the Canadian Occupational Per-
formance Measure, based on the Cana-
dian Model of Occupation Per-
formance,34 and the Occupational
Performance History Interview II,22

rooted in the Model of Human Occu-
pation, are specifically intended for
use as initial assessments on which oc-
cupational therapy goals and treat-
ment are developed.
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Thus, although environmental, com-
pensation, and coping factors are in-
corporated into these assessments,
they are ultimately aimed at chang-
ing individual behaviors and environ-
ments. Furthermore, these and other
assessments such as the Craig Hand-
icap Assessment and Reporting
Technique (CHART35) are intended
for use in people with existing phys-
ical functioning deficits. This setting
is different from public health and
prevention-oriented models and
assessments, most of which are in-
tended for use in the general popula-
tion with a wide range of limitations
and a range of developmental stages.
Thus, although clinically oriented con-
ceptual models offer insight into the
individual realm, they do not address

opportunities to measure and change
community-level factors.

Physical Functioning and
the Environment: Models
and Assessments Focused
on Community-Level
Factors
Although social, political, and public
health conceptual models offer in-
sight into the interaction between
individual and community-level fac-
tors as they relate to aging, physical
functioning, and disability,36 they
tend to focus on broad dynamics of
the system and environmental fac-
tors rather than physical functioning
performance in the context of these
environmental factors. The “univer-

sal design” movement,24 for exam-
ple, promotes support of cognition,
vision, hearing and speech, body
function, and mobility through in-
corporation of community-level fea-
tures usable by everyone. Although
the individual is recognized as a key
element in the dynamic, the focal
point is the environment. Question-
naires such as the Craig Hospital In-
ventory of Environmental Factors,37

the Facilitators And Barriers Survey
of environmental influences on par-
ticipation among people with lower
limb Mobility impairments and limi-
tations (FABS/M),38 and the Commu-
nity Health Environment Checklist39

assess environmental barriers and ab-
sence of supports in physical func-
tioning, participation, and life satis-

Figure 2.
Lawton’s press-competence model. Reprinted with permission of the American Psychological Association from: Lawton MP,
Nahemow L. Ecology and the aging process. In: Eisdorfer C, Lawton MP, eds. The Psychology of Adult Development and Aging.
Washington, DC: American Psychological Association; 1973. Copyright 1973 by the American Psychological Association.
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faction, but they do not measure an
individual’s physical functioning per-
formance. In sum, although many
conceptual models and assessments
of physical functioning acknowledge
both capacity and environment, they
tend to be aimed at either individual-
level or community-level factors.

Physical Functioning
Assessment: Need for
Improvement
Recently, some authors14,15,40–44 have
argued that traditional assessments of
physical function do not adequately
capture “real-life” functioning perfor-
mance. If the interplay among an indi-
vidual’s performance capacity, his or
her habitual indoor and outdoor envi-
ronments, and his or her compensa-
tory and coping strategies are not
characterized, an incomplete picture
of physical functioning performance
results.45–49 Furthermore, no concep-
tual model is identified in the descrip-
tion of many physical functioning
assessments.

Failure of existing assessments to
specify the context in which respon-
dents should report their function-
ing level limits the ability to fully
capture and interpret such func-
tional measures. For example, a dif-
ferent set of strategies is needed to
negotiate life in a city high-rise
apartment with an elevator versus a
suburban 2-story house with a base-
ment. Furthermore, when an assess-
ment does not instruct respondents
to report ability in performing tasks
in a standard way (termed “capacity”
by the ICF) or as usual performance,
it is not possible to know how to
correctly interpret the resulting data.

Agree18 contended that the dynamic
between the use of assistive technol-
ogy and the amount of functional
disability in the absence of modifica-
tions or adjustments is an important
area of assessment. Agree defined re-
sidual disability as the degree of dis-

ablement that remains after personal
care or assistive technology has ame-
liorated some part of the total under-
lying need. She pointed out that with
the use of equipment or human help,
some individuals may report no
problems at all—and, as such, this
construct is an important, albeit un-
derassessed, component when con-
sidering limitations in physical func-
tioning. This important dynamic is
identifiable in a cross-sectional as-
sessment conducted in a nationally
representative sample by the Na-
tional Center for Health Statistics.50

In that study, 10.1% of the partici-
pants aged 45 to 64 years and 5.7% of
those aged �65 years reported long-
term use of an assistive technology,
yet considered themselves as having
no limitations. Thus, these individu-
als forestalled classifying themselves
as having activity limitations through
compensation strategies that modi-
fied their environments.

Use of compensatory and coping
strategies is common among people
with reduced performance capacity.
In a study of 248 older adults with
osteoarthritis, only 3 respondents re-
ported no adaptations in performing
activities related to personal care,
mobility, and household tasks, and
they valued activities such as social-
izing, physical activities, and travel-
ing.20 Thus, failure to capture such
strategies when characterizing phys-
ical functioning performance pre-
cludes a comprehensive portrayal of
an individual’s real-life performance.
Furthermore, although research sug-
gests that compensatory strategies
reduce difficulty in performing phys-
ical functions,14,50 human help fre-
quently is used as an endpoint to
represent “poor functioning.”51 Al-
though the assumption that human
help is utilized in the most severe
limitations in physical functioning,
Hoenig and colleagues’15 research
suggests that the choice of compen-
sation strategy is determined, in part,
by logistical factors rather than by

severity. Individuals living with an-
other person were more likely to use
human help than to use of an assis-
tive device.

Research on strategies to compen-
sate for increased environmental
press among individuals with high
performance capacity is not well ad-
dressed in the physical functioning
literature. Weiss et al defined a com-
pensatory strategy as “a way of
achieving a result that is adopted fre-
quently in the face of physical im-
pairment or limitation and under
usual conditions.”29(p1217) In Hoenig
and colleagues’ 2006 study,15 those
individuals with the best physical
performance did not use compensa-
tory strategies, but the context of the
study was indoor mobility and, there-
fore, presumably less demanding
than outdoor mobility. Weiss et al
also pointed out that, under de-
manding environmental conditions,
even the healthiest person would
“appreciate a cane.” Barriers to
neighborhood walking in the general
population have been characterized
extensively in the physical activity
literature as lack of perceived per-
sonal safety, open space, and con-
nected street networks, as well as
high traffic volumes, among other
features.52,53

A New Conceptual Model
Describing Assessment of
Physical Functioning
Performance
The PF-E conceptual model (Fig. 3)
was developed to address the need
for physical functioning assessments
that reflect performance capacity,
environmental factors, and coping
and compensation strategies. This
conceptual model is intended to
serve as a guide for developing new
and extending existing perceived
and performance-based physical
functioning assessments targeted to-
ward middle-aged and older people
living in urban and suburban areas.
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The model also highlights the oppor-
tunity to separately characterize
home and neighborhood environ-
ments to identify possible areas of
environmental improvement.

Functions described by the PF-E con-
ceptual model include those that
support mobility in a broad sense,
such as walking, climbing stairs,
reaching, standing, seeing and read-
ing, hearing, spatial orientation, and
transportation, among others. The
individual is represented in the box
labeled “individual performance ca-
pacity” in Figure 3. A range of per-
formance capacity levels is shown,
from “high” at the top of the box to
“low” in the bottom part of the box.
This range of capacities can be
thought of as differences among peo-
ple or differences within an individ-
ual over time as they experience de-
cline in functioning capacity.

Within each unique environment,
barriers and supports are present. Al-
though neighborhood barriers and
supports to physical functioning are
unique for each community as-
sessed, home supports and barriers
will be unique to individuals (unless
they are living in an institutional set-
ting). Thus, it is clear that habitual
existence in public and private envi-
ronments collectively characterizes
an individual’s unique environment.
More-favorable environments are
represented in the upper part of Fig-
ure 3, whereas less-favorable envi-
ronments are shown at the bottom of
the figure.

Environmental press is shown in Fig-
ure 3 with arrows pointing from the
neighborhood, through the indoor
environment toward the individual’s
performance capacity. The thick ar-
row portrays the larger influence of

environmental press on those indi-
viduals with lower performance ca-
pacity; a thinner arrow shows that
environmental press has little impact
on those individuals with high per-
formance capacity. These arrows are
dashed to distinguish them from the
arrows to their right depicting the
immediate process of physical func-
tioning performance.

The compensation strategies repre-
sented in this model are considered
“performance qualifiers” within the
ICF. Compensation strategies are
used by individuals with a perfor-
mance capacity in the range below
“high” and by individuals who live in
a less-favorable environment (those
with greater press). Differences in
use of compensation strategies are
represented in Figure 3 by thicker
arrows near the bottom of the indi-
vidual performance capacity box, in-

Figure 3.
The Physical Functioning Assessment in Your Environment (PF-E) conceptual model, integrating the indoor and outdoor environ-
ments, compensation strategies, and physical functioning performance.
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dicating more compensation, and by
thinner arrows near the middle of
the box, representing less reliance
on these strategies. The illustration
shows that individuals with a high
level of performance capacity living
in a favorable environment do not
use compensation strategies for
physical functioning performance.

Positive compensation strategies (eg,
use of a hearing aid) enhance a per-
son’s performance capacity and im-
prove physical functioning perfor-
mance. Use of human help also is
considered a compensation strategy,
and this assistance may come from a
family member, friend, or paid helper.
Examples of human help include di-
rect assistance, such as receiving help
climbing stairs, traveling to a destina-
tion, or the performance of a task such
as grocery shopping. Whereas the act
of modifying the existing environ-
ment or moving to a new environ-
ment is considered compensation,
once that transition has occurred,
the new or modified environment sim-
ply becomes part of the habitual
environment.

In sum, integration of an individual’s
unique environment, as well as com-
pensation and coping strategies, into
assessment of physical functioning
performance is a key aspect of the
model because such factors likely in-
fluence performance of an activity.
The model is inclusive of a range of
physical and cognitive functions but
is meant to target assessment of func-
tions relevant to an individual’s life.
The model is intended for use in de-
veloping assessments for clinical set-
tings, as well as the public health and
policy realms. Characterization of
the neighborhood environment
draws attention to relevant com-
munity-level factors that may be
changed through legislation.

Rationale for Development
of the PF-E Model
The PF-E conceptual model was cre-
ated to motivate the development of
physical functioning assessments
that include a range of individual and
community-level factors that affect
performance. Although this model
builds upon and extends existing
seminal conceptualizations, it also
differs from them in key ways.

The model presented here has
drawn upon the ICF’s conceptualiza-
tion of capacity and performance. In
Figure 1, a shaded circle has been
drawn around the area of focus for
the PF-E model, which includes
some aspects of ICF chapters on
products and technology, the natu-
ral environment and human-made
changes to environment, and sup-
port and relationships. These aspects
are included because they are modi-
fiable and may directly influence an
individual’s capacity for physical
functioning.

Although the ICF does not propose a
specific conceptualization of physi-
cal functioning per se, the PF-E
model highlights physical function-
ing within the context of relevant
home and community environmen-
tal factors. For example, in Figure 1,
both use of a cane for walking and an
environmental barrier such as low
light would be classified into the “en-
vironmental factors” box (although
they are classified into separate ICF
chapters), whereas they are por-
trayed separately in Figure 3. Delin-
eation of such factors allows concep-
tualization of interplay between the
individual and different facets of the
environment. In addition, the PF-E
differs from the ICF in that not all of
the compensation strategies pro-
posed in the PF-E are classified in the
ICF. For example, modifying the way
an activity is performed to make it
easier is not included in the ICF.

The PF-E model incorporates ideas
from Lawton26–28; however, the pub-
lic health approach presented here
differs from his individually tailored
approach to person-environment fit.
Whereas Lawton’s research focused
heavily on the home environment,
the PF-E model incorporates the
home and neighborhood environ-
ments. This is relevant because iden-
tifying the ideal amount of environ-
mental press will be necessarily be
different in someone’s home versus
in the community.

Summary and Future
Research Needs
There is a need to improve under-
standing of physical functioning
within an individual’s unique habit-
ual environment.25,54 Capturing this
information as early as midlife, when
age-related physical functioning
problems often develop,55 is valu-
able in characterizing decline in
functioning across time. The pro-
posed model is meant to guide as-
sessment of a wide range of physical
functioning tasks in middle-aged and
older suburban and urban dwellers.
This could include assessment of a
group with diverse performance lev-
els or of individuals with varying per-
formance levels across time.

The PF-E model is preliminary and, as
such, will require empirical testing
and conceptual refinement. It is pre-
sented as a comprehensive, but not
all-encompassing, approach to as-
sessment. For example, the environ-
ments considered do not necessarily
include the workplace environment.
This is a limitation of the model, be-
cause people habitually travel out-
side the realm presented. Future ver-
sions of the PF-E model may include
a broader environment.

The specification of the neighbor-
hood environment as unique is im-
portant because it allows for identi-
fication of a community’s supports
and barriers to physical functioning.
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Although these differences could in-
clude nonmodifiable factors such as
presence of hills, other identified bar-
riers such as lack of pedestrian cross-
walks could be improved through
legislation. Thus, application of the
model in assessing functioning within
communities could help to improve
functioning at the community level.
Although efforts to make cities acces-
sible for people with overt disabilities
have been visible, making communi-
ties friendlier to people with milder
physical functioning problems has not
been widespread. Our emphasis on
compensation strategies also is valu-
able beyond quantifying physical func-
tioning performance because key
compensation behaviors, once identi-
fied, can be modified. Additionally, in-
tervention with an appropriate assis-
tive device may improve physical
functioning performance.

Development of physical function-
ing assessments based on the PF-E
model has the potential to add real-
life depth to these assessments. Fur-
thermore, gathering information on
communities and individuals using a
well-conceptualized and integrated
model can eventually stimulate re-
searchers and policy makers to make
changes that would reduce demands
on people with functional limita-
tions and increase support for pro-
moting community-level physical
functioning.
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