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Abstract. Post-Polio Syndrome (PPS) is a neurological disease,
resulting in the decrease of the neuromuscular functions being Received
characterized by a set of clinical manifestations that occur in May 6, 2019
individuals who had acute paralytic poliomyelitis. The patients
with PPS begin to present new limitations on the performance of
their ADLs and, at the same time, tend to ignore them,
continuing their daily work with greater physical effort. The
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need for a functional evaluation is therefore necessary to find August 1, 2019
out where the commitments are in the ADLs and to help them

without aggravating the degenerative PPS. To identify the main Released
functional assessment scales used in individuals with PPS. A August 31,2019
study review of the literature was performed on the functional

scales used in patients with PPS described in the articles in the | /- Full Text Article

database. We found 12 functional scales in activities of daily
living, as follows: Nottingham Health Profile (NHP),
International Classification of Impairments, Disability’s and
Handicaps (ICIDH), Functional Status Questionnaire (FSQ),
Physical Activity Scale for the Elderly (PASE), Sunnas ADL Index,
Katz Index, Falls Efficacy Scale (FES), ADLs-Staircase, Barthel
Index, Functional Independence Measure (FIM), Older Adult
Resource Survey (OARS), and Self-Reporter ADL. None of the 12
scales mentioned in our study is validated for the use in patients
with PPS, the most scales found in the literatures reviewed in
this research were NHP and ICIDH. Therefore, we found 9 scales
validated in Brazil, Barthel Index, Functional Independence
Measure (FIM), Functional Status Questionnaire (FSQ), Falls
Efficacy Scale (FES), Nottingham Health Profile (NHP),
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Introduction

Post-Polio Syndrome (PPS) is a
neurological disease, characterized by
the appearance of new weakness,
generalized muscular fatigue, culmi-
nating to a physical decline less
resistance), neuromuscular functions as
well as muscle-skeletal and psychosocial
(Maynard and Headley, 2000; Oliveira
and Maynard, 2002).

Such situation produces,
therefore, a group of clinical reports that
happens in individuals who had acute
paralyzed poliomyelitis characterized by
the new weakness and fatigue, muscular
pain, new muscular atrophy, dysphagia,
breathing difficulties, cold intolerance,
cramps, fasciculation’s and sleeping
disorder. These new symptoms usually
happen after a period of functional and
neurological stability, of at least fifteen
years, after the first involvement of the
polyomielitis (Agre et al., 1991; Maynard
and Headley, 2000; Oliveira and
Maynard, 2002).

The theory which is mostly
accepted nowadays is the one that
informs the new motor units enervating
the muscles in the PPS cannot keep the
increase for the metabolic activity for
which they have been submitted for so
many years after a long period of
prolonged stability of Poliomyelitis
Sequel. Such giants motor units,
submitted to an overload soonest begin a
progressive degeneration and as a
consequence, occur a slow increase of
weakness and a fast muscle fatigability
(Maynard and Headley, 2000).
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Most polio survivors face
difficulties to manage their ADLs which
are defined as basic actions for the
human being’s survival such as self-care,
actions and behavior that provide social
integration. The maximum autonomy of
the person with disability and their
social integration begin in the family
context and are objective of training in
activities of daily living (Sunnerhagen
and Grimby, 2001).

Literatures report that the effects
of PPS in the ADLs can be easily seen
during the walk. Also the individuals
reported some difficulties to lift, carry
things or pick them up off the floor
(Ahlstrom and Karlsson, 2000). Usual
methods for a functional evaluation are
defined with a direct observation
(performance tests) and with
questionnaires self-applied or conceived
face to face for interviews by means of a
number of scales that measure the main
dimension component. Such scales are
designed as “functional evaluation
methods” (Dinger et al., 2004).

In accordance with the literature,
patients with PPS face new limitations
during their ADLs and, at the same time,
they try to avoid them at the very
beginning of the disease, doing their
work tasks with greater effort (Nollet et
al.,, 2003).

The aim of the study of these
scales is to evaluate the functionality
used in the patients with PPS as well as
to analyze the aspect of functionality in
the scales found.
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Method

A narrative review of literature
was performed on the most functional
scales that has been applied in patients
with PPS described in scientific articles
from 2006 to 2016.

The respective research has been
applied in the PPS Clinic-Neuromuscular
Diseases, Neurology and Neurosurgery
Department of the Escola Paulista de
Medicina (UNIFESP-EPM). Data basis:
Bireme, Pubmed, Chocrane, Google
académico, Lilacs, Scielo, Medline,
Adolec, and Blackwell-Synergy.

Words used to the research in
data basis were: postpolio syndrome,
postpoliomyelite syndrome, ADLs
(activities of daily living), daily activites
in polio, post poliomyeltis syndrome,
postpolio, postpoliomyelitis, = ADLs
postpolio, ADLs postpoliomyelitis and
functional scales.

Results

Searching for specific literature, it
can be noted that a great deal of
instruments intend to evaluate the
functional aspect.

Were found 12 scales on
activities of daily living that have been
related to PPS, Such scales are
Nottingham Health Profile (NHP),
International Classification of Impaira-
ments, Disability’s and Handicaps
(ICIDH), Functional Status Questionnaire
(FSQ), Physical Activity Scale for the
Elderly (PASE), Sunnaas Index, Katz
Index, Falls Efficacy Scale (FES), ADLs-
Staircase, Barthel Index, Functional
Independence Measure (FIM), Older
Adult Resource Survey (OARS), and Self-
Reporter ADL.

In accordance with the revised
scales, Nottingham Health Profile (NHP)
and International Classification of
Impairaments, Disability’s and
Handicaps (ICIDH) are the ones mostly
founded.

Some of the above mentioned
scales refer to a total sum and just in case
it is not duly summed, the score must
change leading to foreseen interventions.

None of the mentioned scales
refers to the patients with PPS.

The Table 1 shows the results, as
follows: scales, authors and year of
publication.

Table 1.Description of the instruments, authors and year of publication.

Scale

Author

Nottingham Health Profile (NHP)

Willén and Grimby (1978)
Hunt et al. (1981)

Grimby (1996)

Nollet et al. (1999)
Thorén-Jonsson et al. (2001)
Willén et al. (2001)

Nollet et al (2003)
Horemans et al. (2004)
Teixeira-Salmela et al. (2004)
Horemans et al. (2005)

On etal. (2006)
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Table 1.Description of the instruments, authors and year of publication.

Scale Author

Einarsson and Grimby (1990)

Einarsson (1991)

Heerkens et al. (1994)

International Classification of Impairaments, Disability’s Nollet et al. (1999)

and Handicaps (ICIDH
ps ( ) Burguer and Marincek (2002)

Kumakura et al. (2002)

Farbu et al. (2003)

Jette and Cleary (1987)

Einarsson and Grimby (1990)

Einarsson (1991)

Functional Status Questionnaire (FSQ) Soderback et al. (1993)

Grimby et al. (1994)

Sunnerhagen et al. (1995)

Grimby (1996)

Willén and Grimby (1978)

Willén et al. (1990)

Willén et al. (2001)

Physical Activity Scale for the Elderly (PASE) Dinger et al. (2004)

Gonzalez (2005)

Gonzalez et al. (2006)

Heerkens et al. (1994)

Kling et al. (2002)

Sunnaas Index Schanke et al. (2002)

Strumse et al. (2003)

Einarsson and Grimby (1990)

Einarsson (1991)

Katz index Grimby (1996)

O’Sullivan and Schmitz (2003)

Sonn and Svensson (1997)

ADL-Stai
aircase Thorén and Grimby (2001)

Trojan (1995)

Barthel Index Claesson and Svensoon (2001)

Diard et al. (1994)

Functional Independence Measure (FIM) Paolinelli et al. (2001)

Fillenbaum (1985)

Older Adult Resource Survey (OARS) Kemp etal, (1997)

Hellstrom et al. (2002)

Falls Efficacy scale (FES) LehmannK. et al (2006)

Alstrom and Karlsson (1997)

Self-Reporter ADL Alstrom and Karlsson (2000)

Paixao Jr. and Reichenheim (2005)
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Discussion

Patients with PPS face daily
difficulties such as to go up and down
stairs, mobility, walking, carry things,
pick and lift things off the floor
(Ahlstrom et al, 2000; Nollet et al,
2003).

The largest involvement of
individuals with PPS is related to lower
members and that’s why an evaluation
with specific instruments is necessary. At
first, in order to meet with the best scale,
all the characteristics of the individuals
disease and its incapacities must be
known in relation to the funcionallity
(Halstead et al., 1995).

Nottingham Health Profile
(NHP) also known as second version,
being the first Nottingham Health Index,
it is a tool used to discuss physical,
emotional and social aspects. The part |
has 38 questions that analyze the
degrees of discomfort and distress in 6
dimensions: energy, physical mobility,
pain, sleep, social isolation and
emotional. The score is from 0 to 100, the
higher is the score the greater the
severity of the problem. The part I have
7 questions related to health problems
such as: work, domestic life, sexual,
leisure and vacation (Hunt et al., 1981).

This scale was adjusted and
translated in Brazil by Teixeira-Salmela
et al. (2004). This questionnaire shows
the health status of the individual and
not the functional aspect which is
specific for the population with Post-
Polio Syndrome.

International Classification of
Impairments Disability’s and
Handicaps (ICIDH) is very used by
therapists to analysis their patients’
complains and incapacities (Heerkens et
al,, 1994). Include 6 items to evaluate the
social living (orientation, physical
independence, mobility, work, social
relationship and financial
independence). Each item has a score
from 0 to 8, where 0 = none and 8 =
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extremely severe. This scale places an
important emphasis on the functionality
aspect, therefore we should take into
account that functionality is not the only
aspect to be evaluate in this scale
(Einarsson and Grimby, 1990; Kumakura
etal,, 2002).

Functional status
Questionnaire (FSQ) is a self-
administered scale with 34 items in
simple scales of 6 items: (health
satisfaction, social life, sexual
satisfaction, work, lying down and
restriction in daily activity) and also
questions on BADL, IADL and mental
health. The score varies between 0-100.
We note that have a several sub items,
we suppose that a trained professional
should evaluate the functionality deficits
what would imply in clinical attendance.
The referred scale does not have as the
main subject its functionality but treats it
as a sub item (Jette and Cleary, 1987;
Einarsson, 1991; Soderback et al., 1993;
Gil, 1998).

Physical Activity Scale for the
Elderly (PASE) is a questionnaire
referred to physical activities that can be
done either by the own person or by the
interviewer. This questionnaire refers to
elderly way of living because it measures
some activities as follows: free time,
domestic services and physical activity.
The questionnaire has 26 questions
about clinical physical activity and the
sub-scale refers to the activity during
free time for the following items: walking
(light, moderate, and heavy) for fun or
sports: muscle strength and endurance.
This sub-scale for domestic services also
includes work done at home, as follows:
repairs, gardening, yardcare.

The occupational sub-scale asks
for the activity related to the work as
volunteer or for employees its score
varies from 0-400, with values of
frequency and weight. As higher the
score is, higher is the level of activity
(Willén and Grimby, 1978; Dinger et al,,
2004).
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This scale evaluates the quality of
life and the development of daily
activities of elderly people therefore in a
PPS clinic it can be seen medium aged
and young people and otherwise it does
not refer to a complex scale of
functionality but it can omit important
information that could lead to a good
treatment.

Sunnaas ADL Index is measured
with 12 activities. It has been developed
by occupational therapists at The
Sunnaas Rehabilitation Hospital, in
Norway and provides that these
occupational therapists evaluate their
patients as dependent or independents
(Kling et al,, 2002). This 12 items are
eating, continence, internal and external
transfer, toileting behavior,
dressing/undressing, daily  hygiene,
cooking, bath/shower, domestic services,
communication (Heerkens et al., 1994).

For each activity there is a score
from 0-3 and the maximum to 36. As
higher is the score, more independent is
the person. Eleven of the twelve
activities are divided into 3 sub scales
according to the frequency of help
needed (dependent 0-1): Sub-scale I:
Help all the time; Sub-scale II: 2-3 times a
day; Sub-scale III: 1-2 times a week. The
communication is the only item not in
the sub-scales. It is more used in patients
with PPS, CVA, Spinal cord injury and TBI
(Kling et al., 2002).

This scale is also used in PPS but
due its complexity regarding the
application once have several sub items,
what could be misunderstood as by the
patient as by the interviewer and the
main aspect it is not the functionality.

Katz Index refers to 6 basic
items for activities of daily living: bath,
clothing, toileting, transfers, continence,
feeding. Both direct views as patient self-
report for a period of 2 weeks, the
interviewer checks each activity without
human aid. A 0 score is given if no
activity was done or any human aid was
applied. The scores of the activities
match themselves in order to build a

scale in grades by letters (A-G) in
increased dependence order. A score B
means that the patient is independent
and able to do all the 6 ADL basic items
(except one). On the other hand a score D
means that the patient is independent,
exception for bathing, dressing and other
different task (O’Sullivan and Schmitz,
2003). Has been developed for internal
patients and later to other communities.
Nevertheless there is a disadvantage, the
item walking it is not included, and for
the rehabilitation clinics can be not
helpful since it is an important aspect of
the functional evaluation (O’Sullivan and
Schmitz, 2003).

Falls Efficacy Scale (FES) is an
evaluation tool in the development of
activities, including 13 items of daily
living. The scale is divided in two sub-
scales: BADL e IADL, and each one has 6
activities and one more item referring to
go up and down the stairs. The score
varies from de 0 to 10, whereas: 0 the
individual do not fell safe to do the
activities and 10 completely safe. The
total sum can reach 130 points
(Hellstrom et al., 2002; Lehmann et al,,
2006). This is a simple scale that does
not require much time to be applied,
with few questions and of great help to
patients with PPS.

ADL-Staircase tool reaches 4
activities of daily living (I-ADL) as
follows: cleaning, shopping, transfer and
cooking combined with 6 personal
activities of daily living (P-ADL): bathing,
dressing, toileting, feeding, continence
and transfer. The ability to do each
activity is evaluated in one scale of three
scores: independent, half dependent and
dependent (Sonn and Svensson, 1997).

Concerning the dependency it
means that another person is involved
direct or not. People living together are
evaluated as independents when they are
alone doing the activities and dependent
if the other person is involved in other
activities. Activities can be ordered in
scales of ADL from the most
independents to dependents and its
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score between 0-9/10 = independent in
all activities and 9 = dependent for all
activities. When the item continence is
included in the scale, the score will be 0-
10. People who were reported as
“others” which means difficult activities
to be point out in the scale (Sonn and
Svensson, 1997). Although there is a
good context regarding evaluation of
functionality, it reaches other items that
may be or may be not included in the
evaluation such as the continence,
nevertheless has not been seen in any
other literature that shows importance
regarding functionality evaluation.

Barthel Index is a scale that
measures the grade of assistance
requested by an individual in 10 items
regarding ADL and that involves mobility
and  personal care. Levels of
measurement are limited to a complete
independence or help needed. This index
is applied in individuals who are being
rehabilited and each item  of
development is evaluated in ordinal
scales with a specific number of scores
for each level or classification, and
individual who need aid to eat, should
get 5 points. The independence to eat
would get 10 points. The total score
varies from 0 to 100. Between 0 to 100
the sum of all the scores is calculated,
that O refers to a complete dependency in
all 10 activities and 100 total
independency in all activities (Trojan and
Cashman, 1995; Claesson and Svensoon,
2001).

There are still some deficits
regarding functional evaluation of the
patient with PPS and as the scales
applied are translated they are not
validated to PPS, but it was, at first,
previously validated to be wused in
children and nowadays we can note the
appliance of this scale in the literature in
patients with cerebrovascular diseases.
Also it has been applied in monitoring
functional changes in individuals who
are being rehabilitated (Claesson and
Svensoon, 2001). However, it does not
have as a priority the evaluation of the
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functionality only, leading to believe that
the evaluation of the patient’s
functionality may not be accurate and
therefore care difficulties must be taken
into account.

Functional Independence
Measure (FIM) is an indicator of
disability that measures the incapacity of
care given by a third person to a disabled
patient and includes 18 activities of daily
living that are measured in a scale of 7
levels, being level 1 completely
dependent and 7 completely
independent (Paolinelli et al., 2001).

The items of FIM can be summed
up in order to have a FIM-total and the
values can vary from 18 to 126 points. It
can also be disaggregated a FIM-motor,
summing the first thirteen items from 13
to 91 and the FIM-cognitive that
represents the five last items from 5 to
35. The items were grouped in two major
domains (motor and cognitive) and six
sub-scales (ADL, sphincter, transference,
mobility, communication and cognitive).
The total FIM was disaggregated into six
specific domains: self-care, sphincter
control, transfers, locomotion,
communication and cognitive (Diard et
al,, 1994; Paolinelli et al., 2001).

It can be seen that FIM-total is
used in many pathologies and that a
great percentage is applied in patients
with spinal cord injury and vascular
hemiplegia. It can be seen that FIM does
not have a real aim to evaluate the
functionality of the patients with PPS but
being very useful and accurate to other
pathologies.

Older Adult Resource Survey
(OARS) reached seven items, as follows:
use the telephone, travel, shopping,
cooking, household, drink medicines and
financial care. Individuals are considered
dependent with aid or if the activity
cannot be finished. It can be self-
administered or done by an interviewer
(Fillenbaum, 1985). This is a very simple
scale such as the number of questions
and what make us doubt regarding if this
could be sufficient for a good evaluation.
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Self Reporter ADL include 31
items relate to activities of daily living
scored by 0= no difficulty, success, but
with some difficulty 0.5, insufficient 1.0,
no activity performance (Ahlstrom and
Gunnarsson, 1996; Paixao Jr. and
Reichenheim, 2005). This is a scale
referring to a certain number of items for
a good evaluation regarding functionality
but as it can been, no literature shows if
there is an effective evaluation on PPS
patients.

Dencker et al. (2015) in his study
used scores of the Swedish MFI-20 valid
scale total and subscale and also reliable
measures of fatigue in persons with post
polio syndrome once as far as it is
concerned the functionality of the scale
tends to evaluate the fatigue.

The fatigue can be either central
or peripheral being one of the most
incapaciting  symptoms and the
conclusion of our study is to emphasize
that patients should be advised about the
practice of supervised exercises, changes
in the daily living style and energy saving
in order to reduce the excess of the
metabolic load thus providing
improvement in the symptoms and also
improving its funcionality (Motta et al.
2018, 2019). On the other hand
(Vasconcelos Jr., 2006) developed a
study using three fatigue scales, showing
that Post-polio fatigue is one of the most
disabling symptons and that can
influence directly in the daily life
activities. Such scales have been
developed to evaluate fatigue including a
small approach in its funcionality, as
well.

According to the studies in this
review, we agree that the decreasing of
the funcionality is related to the fatigue.
Also, recently, a study evaluating the
functionality regarding the FIM scale in
those patients with post-polio syndrome
submitted to the use of L-Carnitine and

Piracetam showed no  statistical
difference on the improvement of
funcionality although the patients
reported they felt more comfortable to
perform their tasks when being free of
the fatigue symptoms patients with post-
polio syndrome show some cronical
deformities due to physical sequelae that
can be noticed in the clinics. Professional
assistance should be carried out as well
as prescription of appropriated orthoses
instead of avoiding their deformities,
whereas taking into account the
exception on the difficulties faced during
the tasks of ADLs, it is necessary to
evaluate the aspect of the functionality.

It can be noticed that none of the
instruments evaluate the functionality
but most of them measure the cognitive
aspect increasing the time of
applicability and the patient evaluation.
Also, considering the need for a more
accurate evaluation and that the scales
found were only applied in elderly people
without PPS, after this study, we can
taken into account there is interest in the
elaboration of a specific scale for the
approach of the functionality in patients
with Post-Polio Syndrome.

Nine scales have been found in
Brazil, Nottingham Health Profile (NHP),
International Classification of
Impairaments Disability’s and Handcaps
(ICIDH), Functional Status Questionnaire
(FSQ), Katz Index, Barthel Index,
Functional Independence Measure (FIM)
(Medida de Independéncia Funcional
(MIF) as it is translated to Portuguese),
Older Adult Resource Survey (OARS),
Falls Efficacy Scale (FES), Self-Reporter
ADL. Nottingham Health Profile (NHP)
and International Classification of
Impairaments Disability’s and Handcaps
(ICIDH), were the scales most found in
the revised studies of our research.

The Table 2 describes all the
instruments founded is this study
according author and year of validation.

Braz. ]. Biol. Sci., 2019, Vol. 6, No. 13, p. 367-379.



The use of functionality scales in patients with Post-Polio Syndrome 375

Tabela 2. Description of the instruments, author and year of the validation

Scale

Author

Nottingham Health Profile (NHP)

Hunt, et al. (1985), Teixeira et al. (2004)

International Classification of Impairaments,
Disability’s and Handicaps (ICIDH)

WHO (1980), OMS (2003)

Functional Status Questionnaire (FSQ)

Jette, et al. (1986), Gil (1998)

Physical Activity Scale for the Elderly (PASE)

Washburn et al. (1993)

Sunnaas Index

Vardeberg et al. (1991)

Katz Index

Brorsson and Asberg (1984), Lino et al
(2008)

ADL-Staircase

Jakobsson (2008)

Barthel Index

Collin et al. (1998), Minosso et al. (2010)

Functional Independence Measure (FIM)

Dodds et al. (1993), Riberto et al. (2004)

Older Adult Resource Survey (OARS)

Fillenbaum and Smyer (1981), Blay et al.
1988)

Falls Efficacy Scale (FES)

Tinetti et al. (1990), Camargos et al. (2010)

Self-Report ADL

Edwards (1990), Nigri et al. (2007)

Conclusion

The data of this study show there
is not any consensus on the literature
regarding what is best the functional
scale to be applied. None of the scales
mentioned in this study is validated to be
used in patients with Syndrome Post
Poliomyelitis which raises doubts
concerning the correct appliance in PPS
patients who need more precise
evaluation in the functionally aspect.

As far it is understood the result
for a best evaluation is the one that gets a
great number of items although it would
imply in the time of appliance in a clinic.
Due to the functional difficulties faced by
the patients with Post-Polio Syndrome
we suggest that a scale should be
elaborated regarding only about
functionality, = with  objective and
discretion questions, taking into account
the time and not limited to a single
domain.
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