Research Report

Association Between Characteristics
of Locomotion and Accomplishment
of Life Habits in Children With
Cerebral Palsy

Background and Purpose. “Handicap situation” is defined in the
literature as “a disruption in the accomplishment of a person’s life
habits (activities of daily living and social roles).” The purpose of this
study was to determine the strength of association between various
types of locomotion and the accomplishment of life habits, which is an
indicator of the occurrence of handicap situations in children with
cerebral palsy. Subjects. Ninety-eight children with cerebral palsy, aged
5 to 17.8 years (X=10.5, SD=3.5), were recruited. Methods. The Life
Habits Assessment was used to evaluate handicap situations in activities
of daily living and social roles. Types of locomotion, the Pediatric
Functional Independence Measure (locomotion section), and 2 tests
representing functional activities (walking speed and stair climbing)
were used as characteristics of locomotion. Results. Locomotion capa-
bilities were associated with the accomplishment of activities of daily
living and social roles. Performance in variables related to locomotion,
number of associated problems, and type of cerebral palsy explained
17% to 74% of the total variance in accomplishment of life habits in
children who walked without technical aids. Conclusion and Discus-
sion. The results suggest that locomotion might influence the accom-
plishment of life habits. Other factors, however—such as environmen-
tal barriers—should also be examined to determine their impact on
the occurrence of handicap situations. [Lepage C, Noreau L, Bernard
P-M. Association between characteristics of locomotion and accom-
plishment of life habits in children with cerebral palsy. Phys Ther.
1998;78:458-469.]
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erebral palsy (CP) is the most frequent cause of

severe physical disabilities in children.! Defined

as a permanent disorder of movement and

posture, it is caused by a defect or a nonprogres-
sive lesion in the immature brain.? Children with CP can
show a delay in the acquisition of various motor skills
such as gross and fine motor functions or speech. This
delay may produce functional limitations and bring
about disturbance in societal functioning.? In 1980, the
World Health Organization introduced a model of dis-
ablement (the ICDIH conceptual framework) that
defined handicap as “a disadvantage for a given individ-
ual resulting from an impairment or disability that limits
or prevents the fulfillment of a role that is normal for
that individual.”* Over the last decade, a conceptual
evolution has led to the introduction of the concept of
handicap situations, which are defined as “disruptions in
the accomplishment of a person’s life habits (activities of
daily living and social roles}, taking into account his age,
sex and socio-cultural identity, resulting on the one
hand from impairments or disabilities and, on the other
hand, from environmental factors.”® This concept illus-
trates the interaction between (1) the individual charac-
teristics linked to organic and functional consequences
of diseases or trauma and (2) the environmental
attributes appearing in the person’s life context. This

interaction is summarized in a conceptual framework:
The Handicap Creation Process (Fig. 1).5

To our knowledge, only two studies®’ have addressed
the issue of handicap or the quality of social life in
children with CP. Jarvis and Hey® evaluated the level of
handicap by a questionnaire on various aspects of daily
living such as mobility, dependence, school integration,
and social resources (71 items). A three-level ordinal
scale was used for the quantification of handicap. This
study suggested that CP affects the child’s ability to
participate in normal everyday activities and that chil-
dren with quadriplegia or diplegia are generally more
handicapped than children with hemiplegia.® The total
handicap score was highly correlated with measures of
physical disability and with limited mobility (>.70).Ina
more general manner, Hirst” measured the quality of
social life in 89 children with CP and reported that 40%
of these children experienced a very restricted social life.
Moreover, various combinations of severe functional
limitations were associated with a poor quality of social
life, and about two thirds of children with walking
problems encountered a restricted social life.” The
results of these two studies suggest that a low level of
locomotor capabilities for walking or using a wheelchair
will affect mobility and may interfere with activities of
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objectives of interventions designed
to prevent handicap situations.'2
The main objective of our study,
therefore, was to determine the

Personal Factors
Capabl-lltles

Organic
Systems
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strength of association among differ-
ent types of locomotion in children
with CP and the accomplishment of
life habits, which is an indicator of

the occurrence of handicap situa-

tions (ADL and social roles). Our

Life Habits
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secondary objective was to identify
variables related to the occurrence
of handicap situations among chil-
dren with CP who walk without tech-
nical aids.

Method

Recruitment and Subjects
Ninety-eight children, aged 5 to 17.8
years (X=10.5, SD=3.5), were re-

Figure 1.

The Handicap Creation Process: explanatory model of the causes and consequences of
disease, trauma, and other hedlth disorders. (Reprinted with permission from Fougeyrollas P,
St-Michel G, Bergeron H, et al. Revision of the Quebec Classification: Handicap Creation
Process. Quebec City, Quebec, Canada: The Quebec Committee on the ICIDH; 1997}

daily living (ADL), community activities, recreation, or
work-related tasks. For example, a child who has reduced
locomotion could have difficulties in performing activi-
ties related to personal care, gaining access to public
buildings (eg, school, post office, community center) on
his or her own, or regularly participating in recreational
activities, Walking disabilities in combination with other
functional limitations would be associated with reduced
social contact.”

In our study, locomotion consisted of walking with or
without technical aids and moving with a manual or a
motorized wheelchair. Rehabilitation of children with
CP usually includes enhancement of locomotion
through gait and mobility training and prescription of
assistive aids (eg, orthoses, gait aids, wheelchairs). The
development of improved locomotion is often a priority
even for people with a severe motor disability.® For
example, adults with CP have expressed the desire for
better locomotion.® Among locomotion variables, gait
speed is a good indicator of overall function (the ability
to ambulate during ADL) and ability to perform func-
tional gait-related activities, !0-1!

We hypothesized that a low level of locomotor capabili-
ties may cause the occurrence of handicap situations. As
a first step, we believed the association between charac-
teristics of locomotion and the occurrence of handicap
situations should be carefully assessed. Better knowledge
of this association could assist clinicians in clarifying the
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cruited on a voluntary basis from a
potential population of 265 children
with CP (residence in Quebec City,
Quebec, Canada, metropolitan area)
who were admitted into the CP pro-
gram and the rehabilitation service
of the Centre Cardinal-Villeneuve (CCV) (Quebec City,
Quebec, Canada). A first contact was initiated by mail to
the parents of all potential subjects. The letter described
the nature of the study and encouraged the parents and
children to participate. The sample was made up of the
parents and children who returned a reply coupon.

Data Collection

Characteristics of the children who participated in the
study were obtained from the CCV’s main and physical
therapy files and included type of CP (quadriplegia,
diplegia, or hemiplegia), motor dysfunction (spastic,
dyskinetic, ataxic, or mixed), and severity (mild, moder-
ate, or severe). This information was verified by the
attending physical therapists. The general criteria used
to classify the children regarding the impairment type
were as follows. In quadriplegia, the whole body is
affected.’® The upper limbs and the trunk are usually
more affected than the lower limbs, and head control is
poor.'? In diplegia, the lower limbs are more affected
than the upper limbs, and head control is good.'* In
hemiplegia, one side of the body shows some dysfunc-
tions.'> The degree of severity corresponds to impair-
ment in muscle tone; it is evaluated by experienced
physical therapists and based on clinical judgment.
Associated problems such as auditory or visual deficits,
epilepsy, and speech or language disorders were docu-
mented from a questionnaire filled out by the parents
and reviewed with the main evaluator (CL). Comprehen-
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sion difficulties were noted by the second evaluator (SR)
when the child had difficulties understanding simple
instructions given during a test of locomotion. Prior to
data collection, a pilot test was carried out with 5
children to examine the study procedures.

Each parent was met by the main evaluator. During an
evaluation session of approximately 90 minutes in
length, the degree of handicap situations was assessed.
The parents signed an informed consent statement
approved by the CCV Human Subjects Ethics Commit-
tee. In order to evaluate the potential association with
the occurrence of handicap situations, sociodemo-
graphic variables (age, sex, order and number of chil-
dren in the family, education, type of school attended,
place of residence, parents’ education and occupation,
and annual family income) were documented. The
assessment of locomotor variables for each child was
done by a second evaluator who had not been informed
about the purpose of the study in order to allow blind
assessment.

Handicap situations were assessed with the Life Habits
Assessment (Life-H, Version 1.0).5> This tool was devel-
oped from the model of disablement proposed by the
Quebec Committee of the International Classification of
Impairments, Disabilities, and Handicaps.!* This model
is a conceptual evolution of the World Health Organi-
zation’s model of disablement.* Life-H is a global, non—
age-specific instrument for determining disruptions in
the accomplishment of life habits in persons with disabil-
ities. Life habit is a key concept underlying the compre-
hension of handicap situations. Life habits are defined as
“those habits that ensure the survival and development
of a person in society throughout his or her life.”®
Specifically, these are ADL and social roles recognized
by the sociocultural milieu and normally attributed to
the person in his or her life context (Appendix 1).
Taking the form of a questionnaire, Life-H measures the
level of accomplishment of 248 life habits (or life
situations) regrouped in 13 major categories. The level
of accomplishment is based on the degree of difficulty
and the types of assistance required (technical aids,
adaptation, and human assistance) to accomplish the life
habit. More than 200 items are applicable to the context
of a child’s life.

An accomplishment scale (Appendix 2) was developed
by the combination of the two concepts (degree of
difficulty and required assistance).”® A raw score was
obtained for each life habit category by adding the
accomplishment score for each applicable item. Because
the children were at different stages of development, all
life habits were not applicable to everyone. A life habit
that did not make up part of a child’s daily life, as
reported by the parent, was considered as nonapplicable
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and consequently did not count in the raw accomplish-
ment score. We obtained the total Life-H score by
adding up the raw scores of the 13 categories. The raw
score of each category and the total score were expressed
on a continuous scale from 0 to 10 in order to take into
account variations in the number of applicable items for
each child. A simple computer program was developed
to obtain the different scores.

This is the first experimentation using Life-H in children
with CP. The content validity of Life-H has been estab-
lished with a group of rehabilitation experts (research-
ers, clinicians, and consumers).> A study with children
having myelodysplasia showed a good level of test-retest
reliability over 2 weeks (.45=<intraclass correlation coef-
ficients=.77) for most life habit categories.®> Data were
collected by the main evaluator, who participated in the
design of the instrument and who has many years of
clinical experience with children who have CP. This
helped ensure the accuracy of the measure over the data
collection period (2 months). For the purpose of our
study, the accomplishment scale was slightly adapted to
quantify the degree of human assistance in order to
increase the sensitivity of the scale (from 0.5 to 1). This
modification allowed us to take into account the marked
differences observed between children as to the level of
human assistance required to accomplish the life habits.
Human assistance was noted on 4 levels: (1) minimal
assistance, (2) 25% to 49% assistance, (3) 50% to 74%
assistance, and (4) maximum assistance. The percentage
corresponds to the assistant’s average participation in
the accomplishment of life habits.

The most frequent type of locomotion used by the
children was noted: walking with or without technical
aids (tibial orthoses, walkers, or crutches), using a man-
ual or motorized wheelchair, or crawling. In children
walking without aids or orthoses, the locomotion section
of the Pediatric Functional Independence Measure
(WeeFIM) was used to determine Iocomotor capabili-
ties.!1® The WeeFIM measures the disability level of
different areas in children from 6 months to 7 years of
age.!5 This instrument can also be used for older chil-
dren (=7 years of age) when they show a deficit of motor
development. The content validity of WeeFIM was rated
by a panel of interdisciplinary experts.!é!7 The test-retest
reliability (.83=r=.99) and interrater reliability
(.74=r=.96) have been established in school-aged chil-
dren with motor impairments.!® The WeeFIM locomo-
tion section consists of 2 items: (1) locomotion (walking,
using a wheelchair, or crawling) and (2) stair climbing.
Each task was evaluated on a 7-point ordinal scale
ranging from complete dependence (1) to complete
independence (7), taking into account the type and
amount of assistance (human assistance and technical
aids) required to perform ADL (Appendix 3). In order
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Table 1.

Distribution of Subjects According to Type and Severity of Cerebral Palsy {CP) and the Type of Locomotion Used

Type of Locomotion
Walking Wheelchair
Type of CP Severity No Technical Aids Technical Aids Manual Motorized Crawling Total
Hemiplegia Mild 20 20
Moderate 10 2 12
Diplegia Mild 8 8
Moderate 4 7 2 1 14
Severe 1 1
Quadriplegia Mild 6 1 2 9
Moderate 2 1 8 4 1 16
Severe 10 8 18
Total 50 12 22 12 2 98
Activities of Daily Living Social Roles
BOX PLOT KEY
ths:-xu:ﬁzln 0 ~<— Upper Hinge
<— 75th Percentile
<— Median
8 I <— 25th Percentile
E <— Lower Hinge
] 6L * <— Qutside Value
= g #%k <— Far OutsideValue
L
g
52
g 4r
g
2 -
No
Disruption or
Figure 2.

Disruptions in accomplishment of life habits according to activities of daily living {1-6) and social roles [7-12}. Life-H = Life Habits Assessment {Version

1.0).5

to attain the secondary objective of our study, 2 addi-
tional tests were used to measure locomotor perfor-
mance. Walking speed was recorded with a stopwatch as
children started at a line and then accelerated over 45 m
on a marked walkway. If a child adopted a running mode
instead of walking mode, the test was repeated. The time
necessary to ascend and descend a flight of stairs (12
steps) was measured. Such tests are commonly used in
clinical settings.

Data Analysis

Variation in the degree of accomplishment in 12 cate-
gories of ADL and social roles was illustrated using box

462 . lepage et al

plots. The employment category was not considered
because only 5 subjects were in a situation of gainful
employment. An analysis of variance (ANOVA) and tests
of multiple comparisons (Tukey) were used to identify
differences in the Life-H scores according to the types of
locomotion (walking with or without technical aids,
using a manual or motorized wheelchair). Two children
who moved by crawling were excluded from the analysis.
The Life-H scores of children who walked and of chil-
dren who used a wheelchair were compared with ¢ tests.
In children who were able to walk without technical aids,
a correlation analysis was used to determine the strength
of association between Life-H item scores and walking
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Table 2.

Differences Between the Life-H Scores [X+SD) According to the Types of Locomotion

Type of Locomotion Post Hoc Tests (Tukey)®

Walking Wheelchair

{a) No Technical (b) Technical Aids (c) Motorized (d) Manual
Life Habit Aids (n=50) (n=12) (n=12) (n=22) avsb avsc avsd bvsc bvsd cvsd
Nutrition 2917 3.6x2.4 7.5+1.8 7.7%2.5 * * * *
Fitness 1.6+1.2 2.5+1.8 53x1.1 53+1.9 * * * *
Personal care 3119 42x2.6 7.8+0.8 82+1.2 * * * *
Communication 1.8x1.9 2.3+2.6 4.7+2.0 7.0+3.0 * * + * +
Residence 2.3x14 4.9+1.6 8.7x1.4 8.6x18 * * * * *
Mobility 2.6*1.3 50x17 6417 8.1x1.3 * * * * *
Responsibility 2.9=2.1 3.1=3.1 46220 7.5+2.9 . * *
Family relations 1.5x1.4 2.0+1.1 3.4%1.9 4.9+2.3 * * *
Interpersonal relafions  1.2+1.8 1.7%x2.0 1.1+1.5 4.1x3.6 * + *
Community 4115 55+19 78+1.0 8.4x1.6 + * * * *
Education 2.9+23 3.6+2.8 67+1.7 87+x1.3 * * * * +
Recreation 3.6x17 5.6*1.6 7.3x1.1 85>x13 * * * + *
Total score 27+12 4217 6.6+1.2 7.8x1.4 * * * * *

“ Asterisk (*) signifies P <<.01; plus sign (+) signifies .01<P<.05.

speed and between Life-H item scores and stair-climbing
performance. A multiple linear regression analysis
allowed the determination of association between Life-H
scores (dependent variables) and a set of independent
variables (walking speed, stair-climbing performance,
WeeFIM locomotion score, number of associated prob-
lems, type of CP). Correlational and regression analyses
were not performed for children walking with technical
aids or using a wheelchair because of the small number
of children in these categories. Potentially confounding
variables such as age, sex, and life milieu (urban or
rural) were considered. To prevent alpha level inflation
due to multiple analyses, significance of statistical anal-
yses was fixed at the .01 level.

Results

The sample and base population did not differ for age
(X=10.5, SD=3.5, range=5-17.8 years versus X=11.1,
SD=3.6, range=5-17.8 vears; i=—1.64, P=.10), sex
(female=52% versus 48%, x 2=.65, P=.46), and type of
CP (x?2=.40, P=.86). Subjects of the sample presented
some associated problems: visual problems (n=43),
auditory problems (n=8), epilepsy (n=27), speech or
language disorders (n=57), and comprehension diffi-
culties (n=15).

Examination of the type and severity of CP revealed that
severe impairment was found exclusively in individuals
with quadriplegia (except for 1 participant with diple-
gia), whereas mild and moderate impairments were
more equally distributed within the three types (Tab. 1).
Most participants (n=90) used the same means of
locomotion inside and outside their residence (x ?=.23,
P=.59). The children who moved around by creeping or
crawling in the house (n=8) used a wheelchair for

Physical Therapy . Volume 78 . Number 5 . May 1998

outdoor mobility. The locomotion type was associated
with type and severity of CP (Tab. 1). All children with
hemiplegia or mild diplegia were able to walk. Con-
versely, 88% of children with moderate or severe quad-
riplegia used a wheelchair.

In a previous report,’® we noted disruptions in the
accomplishment of all life habit categories (Fig. 2).
There is large variability in each category of life habits.
The level of disruption was particularly high except for
two categories related to social roles (family and inter-
personal relations, P<<.01). Among the most disrupted
categories, 3 social roles (recreation, community, and
education) had a direct link with school and social
integration. Moreover, we noted that the type of CP and
its severity were related to the accomplishment of life
habits. Generally, children with hemiplegia were less
disturbed in their life habits than children with moder-
ate or severe quadriplegia were. Children with moderate
or severe quadriplegia showed large disruptions in life
habits.

Locomotion Types and Disruptions in Life Habits

In the main analysis, the mean Life-H scores were
compared with the type of locomotion (walking without
technical aids, n=>50; walking with technical aids, n=12;
use of a manual wheelchair, n=22; use of a motorized
wheelchair, n=12) (Tab. 2). Differences between chil-
dren who walked (n=62) and children who used a
wheelchair (n=34) were noted for the total Life-H score
and for the scores for each life habit category
(3.36=¢=14.02, P<.001). The ANOVA showed differ-
ences in the total Life-H score and all life habit category
scores among the 4 types of locomotion (8.75=
F=112.44, P<.001). Differences related to Life-H scores
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Figure 3.

Disruptions in accomplishment of life habits (activities of daily living) according to the type of locomotion {n=96). Two children who moved by
crawling were excluded from the analysis. Asterisk (*) indicates outlier; double asterisk (**) indicates exireme outlier. F values obtained from analysis
of variance comparing means of accomplishment scores. Life-H=Life Habits Assessment {version 1.0).5

are illustrated by box plots for ADL (Fig. 3) and social
roles (Fig. 4).

Tests of multiple comparisons (Tukey) indicated that
differences in Life-H scores were particularly marked
between children who walked without technical aids
{(n=50) and children who moved around in a manual
wheelchair (n=22) (Tab. 2). Although somewhat lower,
differences were noted between children who walked
with technical aids (n=12) and children who used a
motorized wheelchair (n=12) for the total Life-H score
and the scores for 8 life habit categories. Differences in
Life-H scores were also observed between children who
walked without technical aids (n=50) and children who
walked with technical aids (n=12) for the total Life-H
score and scores for 4 life habit categories (ie, residence,
mobility, community, and recreation).

464 . lepage et al

Furthermore, differences in Life-H scores were noted
between children who used a motorized wheelchair
(n=12) and children who used a manual wheelchair
(n=22) in 5 life habit categories. Although all children
who moved around in a wheelchair (manual or motor-
ized) showed approximately the same type of motor
impairment, a larger proportion of children who used a
manual wheelchair showed associated problems com-
pared with children who used a motorized wheelchair:
visual problems, 59% versus 33% (P=.15); auditory
problems, 23% versus 0% (P=.14); epilepsy, 55% versus
17% (P=.07); and comprehension difficulties, 50% ver-
sus 0% (P=.003).
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Figure 4.

Disruptions in accomplishment of life habits (social roles) according to the type of locomotion (n=96). Two children who moved by crawling were
excluded from the analysis. Asterisk (*) indicates outlier; double asterisk {**) indicates extreme outlier. F values obtained from analysis of variance
comparing means of accomplishment scores. Life-H=Life Habits Assessment {version 1.0).5

Disruptions in Life Habits Among Children Walking
Without Technical Aids

Correlational and multiple regression analyses were per-
formed for children without comprehension difficulty
who walked with no technical aids (n=47). In order to
obtain a homogeneous group, 3 children were excluded
because of “comprehension difficulties.” Significant cor-
relations were observed between disruption in the
accomplishment of 6 life habits and locomotion vari-
ables (walking speed and stair-climbing performance).
The disruptions in life habits were slightly more corre-
lated with stair-climbing performance (.38=r=.82,
P=.015) than with walking speed (—.29=r=<-.60,
P=.05) (Tab. 3).

Regression analysis showed that some variables (timed
stair-climbing performance, number of associated prob-
lems, walking speed, WeeFIM locomotion score, and
type of CP) explained from 17% to 74% of the total
variance in the disruption of 6 life habit categories and
in the total Life-H score (Tab. 4). The results of the
stair-climbing test explained the largest percentage of
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the variance (22%-66%) in the disruption in 4 life habit
categories (mobility, community, recreation, and resi-
dence). In the models tested, the variables (age, sex, life
milieu [urban or rural]) did not contribute to the
explained variance.

Discussion

Improvement of mobility and locomotion is an impor-
tant objective of the rehabilitation of children with CP.
Despite a great concern of rehabilitation professionals
for the development of motor capabilities, the potential
influence of motor function on social integration of
children with CP remains to be carefully examined. In
our study, characteristics of locomotion in children with
CP were evaluated and the association with the accom-
plishment of life habits (occurrence of handicap situa-
tions) was analyzed. To our knowledge, our study is the
first to attempt to document the relationship between
locomotion (walking and wheelchair) and handicap
situations in these children.
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Table 4.

Percentage of Partial and Total Variance in Disruption in Accomplishment of Life Habits {Dependent Variables) Explained by the Independent

Variables in Subjects Who Walked Without Technical Aids {(n=47)¢

Independent Variable
Total
No. of Associated Variance
Dependent Variable Stair-Climbing Test (%) + Problems (%)® + Others (%) = (%)
Total score 47 7 4 58
Mobility 66 2 69 74
Community 37 7 44
Recreation 33 5 38
Education 3¢ 19 é6° 29
Residence 22 22
Fitness 1 of 17

“Three children were excluded because of comprehension difficulties.

* Associated problems: visual, auditory, epilepsy, and speech and language disorders.

‘P=.12

dType of cerebral palsy.
*WeeFIM locomotion score.
/Walking speed.

As previously reported for this group of children,!® the
type and severity of CP was associated with the disruption
in accomplishment of life habits and thus potentially
contributed to the occurrence of handicap situations.
We believe that this finding confirms observations that
there is a trend toward a more restricted social life in the
presence of severe functional limitations.” In agreement
with previous reports,®7 our results suggest that motor
disabilities, and more specifically locomotor capabilities,
are related to disruptions in life habits. One of the most
important findings of our study was that locomotor
variables explained a larger percentage of variance in
disruptions of life habits than did some of the impair-
ments (eg, type of CP) in children who walked without
technical aids. According to Hirst,” when indexes of
impairments and disabilities are combined, a stronger
association with the quality of social life can be observed.
Consequently, evaluation of locomotor and other motor

Table 3.

Correlations® Between the Disruption in the Accomplishment of Life
Habits and Locomotion Variables (Walking Speed and Stair-Climbing
Performance)

Locometion Variable
Stair-Climbing

Walking Speed Performance
Life Habit r P r P
Personal care —.340 021 .550 .000
Residence —.345 018 483 .001
Mobility —.601 .000 817 .001
Community —.487 .001 .620 .001
Education —.290 .050 .378 .010
Recreation -.358 014 .588 001
Total score —.423 .003 694 .003

? Pearson product-moment correlation coefficients (7).
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capabilities is important for establishing a prognosis
regarding independence in ADL and social roles.

Types of locomotion were associated with the accom-
plishment of life habits in children with CP. This finding
suggests that a higher level of locomotor capability
might favor the accomplishment of life habits and might
limit the occurrence of handicap situations. Children
who walked accomplished several life habits more easily
compared with children who used a wheelchair. This
result is in agreement with clinical observations that
suggest that independent walking facilitates participa-
tion in some life habits (recreational and educational
activities). For example, children with CP who have
better locomotor skills can get to their local school
independently instead of depending on special transpor-
tation. Other factors, however, might influence the
strength of this association. One of these factors is the
associated problems encountered in these children, as
shown by the variance in the category “education” that
was explained by this factor. Moreover, we have observed
that a larger proportion of children using a wheelchair
presented associated problems and comprehension dif-
ficulties compared with children who walked. Conse-
quently, the presence of these characteristics in children
with CP would entail a higher level of disruptions in
accomplishment of life habits and, as previously
observed,” may lead to a very restricted quality of life.

Differences in the Life-H scores among the locomotion
types were found in 3 categories of ADL (ie, residence,
mobility, and personal care) and 3 categories of social
roles (ie, recreation, community, and education).
Accomplishment of life habits related to ADL necessitate
an appropriate level of motor and locomotor capabilities
in order to overcome architectural barriers. Further-
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more, in several situations, the use of a wheelchair may
elicit negative attitudes from the people around the
child and produce a reaction of withdrawal from activi-
ties favoring social integration. Hirst” reported that
extreme social isolation is not a direct consequence of
impairment or disability, but that it might arise from
severe functional loss and other factors such as depen-
dency on others, restricted choices, physical barriers,
lack of self-confidence in social skills, or previous expe-
rience of rejection. Actually, both ADL and social roles
have to be carried out in different environments, and we
can estimate that school and social environments are
those presenting the most severe environmental barriers
of various origins (architectural, physical, attitudinal,
and other societal barriers).

Another finding of our study was the association among
walking speed, stair-climbing performance, and the
accomplishment of life habits in children who walked
without technical aids. The stair-climbing test seems
highly associated with the disruptions in the accomplish-
ment of life habits related to school and social partici-
pation. This test is probably a better indicator of motor
capabilities of a child than walking speed is. We hypoth-
esize that stair climbing demands more balance, coordi-
nation, strength, and muscle control than walking
demands. Thus, these results suggest that a higher level
of motor capabilities could facilitate the accomplish-
ment of some life habits, especially in the presence of
architectural barriers. For example, in children who are
unable to climb stairs, participation in leisure activities
held in nonaccessible buildings can be compromised.

This study has some limitations related to the sample
and the measures used. First, the small number of
children recruited in specific subgroups (ie, children
using a motorized wheelchair and children walking with
technical aids) did not allow us to perform some statis-
tical analyses. This difficulty is frequently mentioned in
reports of studies of children with CP.2° Second, a
misclassification error may be a factor in the measure of
severity of CP. Indeed, there are difficulties in establish-
ing objective criteria for the severity of CP.52! This bias
could bring an underestimation of disruptions even
though the assessment of severity was performed by
experienced therapists. A bias could also have been
introduced into our study through the parents’
responses to Life-H. According to Young et al,>> how-
ever, there would be no difference between the
responses of parents and children regarding their phys-
ical disabilities.

We did not measure the impact of environmental barri-
ers, which limits the analysis of the influence of these
factors on the occurrence of handicap situations. As
previously discussed,' a new tool has been used to assess
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the concept of handicap situations in persons with
disabilities. Currently, there is no standard or profile of
accomplishment of life habits in individuals without
disabilities. Further research should provide data that
will allow the establishment of such a profile and the
comparison of various groups of persons with disabili-
ties. Finally, because the children were from the same
rehabilitation center, the results cannot be generalized
for all children with CP.

Conclusion

This study provides evidence that locomotor capabilities
are associated with the accomplishment of ADL and
social roles and, therefore, may be causally implicated in
the occurrence of handicap situations. Nonetheless, the
presence of associated problems and comprehension
difficulties might also be related to handicap situations
encountered by children with CP. Given that social
integration remains a major goal in rehabilitation,
research on this issue should be encouraged in order to
clarify the real impact of rehabilitation interventions
focusing on impairments and disabilities and those
aiming at modifying some aspects of the person’s life
milieu (environmental factors). Future studies are
needed to design and test a model incorporating the
complex interactions between impairment and disability
in combination with the full scope of environmental and
societal constraints.
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Appendix 1.
Examples of ltems Applicable to Children Used in the Long Form
of the Life Habits Assessment {Version 1.0}3

Category

No. of
ltems Examples of Life Habits

Nutrition

Fitness

19 Reheating a meal that is already
prepared
Setting and clearing table

5 Doing indoor fitness activities to
maintain or improve physical fitness
Carrying out relaxation activities

Personal care 33 Taking bath or shower

Communication 1 Keeping up a conversation

Residence

Mobility

Responsibility 9 Respecting others' rights

Family relations 9 Having an emotional relationship with

Interpersonal
relations

Community

Education

Employment

Recreation

Total

Donning and doffing orthoses and
protheses

Using a phone at home

24 Keeping room in order
Taking care of personal belongings
(books, equipment of leisure)

43 Moving from one room to another in
home
Getting to and entering area
recreation centers

Recognizing the value of money

parents
Taking part in social activities with
parents

5 Having friendly relationship
Having social contacts with those
around you {people with whom you
study or share recreational
activities)

12 Taking part in activities of social
groups (eg, Scouts)
Using a vending machine

11 Doing practical coursework
{eg, laboratories, science,
computer}
Taking port in activities organized by
the school {extracurricular, special
days)

¥20Z Iudy 01 uo1senb Aq | 22££92/8G1/S/8./e191e/d/Wwoo dno-olwepeoe//:sdyy woly pspeojumoq

2 Looking for temporary employment
leg, seasonal, student employment)
Carrying out specific tosks relating to
work

27  Taking part in group outdoor play
Taking part in artistic activities [music,

painting, dance, theater}

210
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Appendix 2,
Scoring of the Modified Scale of Accomplishment of Life Habits
Adapted From the Life Habits Assessment (Version 1.0)5

Appendix 3.
Scoring Scale of the Pediatric Functional Independence Measure
(WeeFIM}'5

Score Description Level Scoring Scale (WeeFIM Score)
0 Performed without difficulty No helper
1 Performed without difficulty {technical aid or 7 Complete independence (timely, safely)
adaptation) Modified independence (device needed)
2 Performed with difficulty {no help} Helper
Performed with difficulty (technical aid or adaptation} Modified dependence
4 PerFor‘med without difficulty (minimal human 5 Supervision®
assistance)? - . .
5 Performed without difficulty {technical aid or Minimal assistance (child=75%-997%)
adaptation, and minimal human assistance}® 3 Moderate assistance {child=50%-74%]
6 Performed with difficulty (minimal human assistance}® Complete dependence
7 Performed with difficulty {technical aid or adaptation, 2 Maximal assistance (child=25%-49%]
and minimal human assistance}® 1 Total assistance (child=0%~25%)
8 Performed by substitution {maximal human
OSSES’ane)b “Presence without physical contact or need to place adaptive equipment.
9 Not performed
N/A Not applicable

“2RY%-74% human assistance increases the score of (.5,

?“By substitution” means that the person does not actively participate in the
accomplishment of the life habil. This activity is entirely performed through
human assistance.
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