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Summary

Children diagnosed with Developmental Dysplasia of the
Hip (0.2% of live births) are often treated by splintage to
hold the head of the femur in the acetabulum during early
joint development. Whilst clinically effective, this can create
difficulties for the parents in handling the child and affects
the mobility of the family, which subsequently creates emo-
tional and social difficulty resulting from the disruption of
the family routine. To identify these problems and their
order of priority, a survey of 113 recently affected families
was carried out in England and Northern Ireland. Parents
identified mobility, emotional and social problems. Splintage
size and shape was the fundamental problem from which the
other difficulties arose. Solutions to the basic difficulties of
transporting and seating a child in splintage would largely
alleviate the feelings of frustration felt by the families and
enable more normal activities of daily living.

Introduction

Developmental Dysplasia of the Hip (DDH) is a con-
dition affecting two per 1000 live births [1]. It is a con-
dition that mainly develops during and after the
neonatal period and is characterized by a structural
mal-position of the hip, that is defined as dislocated,
dislocatable or subluxed [2]. In the early stages, it is a
treatable disorder, i.e. it is possible to prevent later per-
manent disability. DDH is more common in female chil-
dren [3, 4]. Children who experience late diagnosis of
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DDH, after 3 months of age {1], pose a greater handling
difficulty for their parents than those treated during the
neonatal period. This is due to their greater physical size
and the nature of the treatment required to correct the
dysplasia. Such cases may be treated by orthopedic sur-
gery and then splintage. The form taken by the splintage
is dependent on the surgeon’s assessment of the treat-
ment needed but usually consists of plaster of Paris ban-
dages followed by mechanical splinting devices [5-7].

Plaster of Paris splints are variations of two basic
shapes: double hip spica and one-and-a-half hip spica.
The former is applied after the child has undergone a
closed reduction operation. The plaster is applied from
nipple line to ankles on both sides and the legs are held
in an abducted position with the knees flexed as illu-
strated in figure 1. Angles of abduction do not appear
in the literature but the authors’ pilot work of 13 chil-
dren in plaster splintage indicated a total angle between
the inside of one thigh and the inside of the other from
form 64-180°. It was difficult to measure the individual
angle of abduction on each leg as it was not possible to
accurately locate the median plane. Careful approxima-
tion suggested an individual abduction angle of between
35 and 95°. This type of plaster splint is routinely
applied for periods of up to 9 months [8].

The one-and-a-half hip spica splint is applied after
open reduction for surgical procedures. The plaster ban-
dage is applied from nipple line down to the ankle on the
affected side and to the knee on the other side as shown
in figure 2. In cases of bilateral dysplasia the plaster
bandage would extend to the ankle on both sides.
These splints are usually applied for a post operative
period of 6 weeks.

Both types of plaster splints may be fitted with an
abduction bar from ankle to ankle to strengthen the
plaster and prevent movement of the hip. Mechanical
splinting devices are usually applied after a period of
treatment in plaster. They are used where there is a
need for support but not for complete immobility and
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Figure 1 A clothing dummy representing an 18 month old child
plastered in a double hip spica plaster splint or ‘Lorenz’ plaster.
(Photograph by Eoin Stephenson).

Figure 2 A one-and-a-half hip spica plaster splint with an abduction
bar, on a clothing dummy representing a 2-year-old child.
(Photograph by Eoin Stephenson).

allow the child some flexibility of movement while still
retaining the abducted position that will enable the hip
to continue developmental growth. The Denis Browne
Harness is the main mechanical splinting device used in
Great Britain [5].

From a handling point of view, treatment by splintage
results in an unwieldy child in a heavy plaster of Paris
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cast with the legs at an awkward angle. The abduction
angle needed to correct the dysplasia can preclude the
use of normal accessories and mobility devices. The
extent to which this can cause disruption to the normal
activities of daily living of the family resulting in emo-
tional, social and physical problems for both the parents
and child, is the subject of this report.

Method

A questionnaire was developed based on the activities
of daily living that were established for families with
children between 3 months and 3 years old. A typical
series of activities is demonstrated in figure 3. These
activities were derived from the functional-life-scale
that was developed to assess the ability of patients,
who had suffered a cardiovascular accident, to complete
the activities of daily living [9]. This information enabled
the instrument to be designed in detail, to obtain infor-
mation that would identify the problems and require-
ments of families with a child in splintage. The
questionnaire consisted of seven sections, two of which
were further sub-divided [10]. In total, there were 89
questions, 35 of which were structured and 54 open
questions that required descriptive answers [11]. It was
evaluated using a pilot study before distribution [12].
The data collected from the questionnaires was sorted
into ‘known facts’, those that were qualitative, and ‘vari-
ables’, those that had descriptive and subjective answers.
These were then analysed and the problems identified.

Results

A total of 113 questionnaires were distributed, of
which, 10 were distributed in England and three were
obtained through interview with parents in the chil-
dren’s ward at Musgrave Park Hospital, Beifast. The
remaining 100 questionnaires were distributed to the
parents of children who were undergoing or had under-
gone treatment at the hospital. Thirty eight question-
naires were returned giving a response rate of 34%.
The results of one questionnaire were dubious as it
was not clear that the child had DDH and this was
excluded from the study.

The data collected was analysed using the three ‘P’s
framework: People, Places and Processes and the user
characteristics of the sample population were identified
[13]. This included the ‘users’, the ‘environment’ of use
and the ‘processes’ involved. This information set the
background to the problem analysis which was amassed
from the postal survey.
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Figure 3 The typical activities of daily living that may take place during one day.

There were 61 problems identified by the parents as
shown in table 1. These were categorized as problems of
mobility and seating and social and emotional problems,
although, in some cases these were inter-dependent.
Problems of mobility were identified 325 times or
9.6% of the total possible number of answers, emotional
problems were identified 83 times (2.5%) and social
problems were mentioned 60 times (1.8%). It was
found that emotional problems consisted primarily of
child and parental reactions to the diagnosis and treat-
ment of the condition and in some cases to the lack of
equipment and support when caring for the child at
home. Social problems consisted of the difficulties of
hygiene, lack of suitable clothing and the adverse reac-
tions of others to the child’s splintage. Mobility prob-
lems were found to consist of all aspects of carrying,
transporting and seating the child and a lack of suitable
equipment to facilitate this.

Discussion

The splintage used in the treatment of DDH was the
fundamental problem from which the other problems of
mobility and seating developed that affected the activ-
ities of daily living. This is demonstrated in figure 4. It
was found that, as a result of the child’s loss of mobility,
the parent (usually the mother) lifted and carried the
child more frequently than would be necessary during
normal child development. This became more difficult
when the child was older as the size and weight, together

with the awkward shape of the splintage, increased the
risk of injury to the parent’s back [14]. However, it was
necessary to lift and carry the child for the purposes of
moving between rooms including stairways, arranging
seating, putting the child to bed, adjusting the child’s
position, using a pushchair and transporting the child
by car. It was also necessary to lift the child for the
purposes of hygiene and toileting.

The lack of seating in the home resulted in improvized
support for the child, usually on the floor using a bean-
bag or cushion. The need for more frequent lifting of the
child from floor level increased the physical strain on the
parents. Lifting from floor level can increase the inter-
vertebral disc pressure between the third and fourth
lumbar vertebrae by up to 250% [15]. The position on
the floor also had the effect of limiting the child’s move-
ments, which emphasized the loss of dignity that these
children suffered through their loss of independence and
sudden dependence on their parents at a time when they
would normally be developing through exploration of
their environment and learning from their actions.

Another common problem was the need to adapt
equipment for mobility and seating. Adaptation
occurred wherever there was an interface with existing
equipment designed for ‘normal’ children. Each adapta-
tion was unique and dependant on the shape of the
splintage. Adaptation of products sometimes resulted
in the loss of features with consequent loss of safety
for the child. This occurred when using pushchairs
into which the child could not be safety strapped, and
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Table 1 The summary of the problems identified in the postal survey, showing the number of times that each problem was cited, categorized as
emotional problems, social problems or problems of mobility

Emotional Social Mobility

General
Child showed distress
Residual emotional problems (child)
Sibling/s over protective
Disturbance of routine for other child 2
Sibling distress |
Parental distress and shock 30
Separation of family 1
Diagnosis of second child 2
Advice on DDH and care at home (parental support) 8
No clothing available for the child 1

Mobility

Coping with mobility 5
Lack of equipment for mobility 1 34
Getting through doorways—wide abduction 6
Adaptation to pushchair or pram 27
Lack of understanding by other children 6

Lack of understanding by other adults 10

Parental feeling of stigma 6

W A

Lifting and carrying
Plaster weight 31
Plaster shape 15
Damage to plaster due to lifting 3
Back injury to mother due to lifting 1
Carrying the child upstairs
The size and weight of the splintage affecting the child’s mobility

oc W

Using a car
Required two persons to place child in the car
Awkward to lift into/out of the car
Back injury to mother due to lifting
No safe restraint available
Adaptation to an existing child car seat
Child held by an adult
Adaptation using adult seat belts/seat
Using a specially designed car seat
The belts could not be used safely
Seat was in adequate
Not safe

Holidays
The child would have been uncomfortable in the splintage 3
The parents found it too difficult 5
The parents had other commitments
Fear of accident or injury to the child 2
Using public transport
Difficulty coping with the child
Difficult to stow the chair safety

———
LN R — OO

QNN =

wh

—w

Eating
Adaptation of existing equipment/special chairs
No equipment—cushions, beanbags and pillows
Seated on the floor—cushions and pillows
Seated on parent’s lap
Using a special table

—_

] =) O \D

Sleeping
Adaptation to existing bed/cots 16
Special accommodation 3

(continued)
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Table | (continued)

Emotional Social Mobility

Hygiene
Keeping the plaster clean, toileting
Reverting back to nappies
Two people required to wash the child’s hair

Adaptation to washing facilities to prevent the plaster from getting wet

Play
Support required while playing games:

Floor—cushions and beanbags
Adaptations of existing equipment
Adult’s lap
Fear of damage to the plaster
Fear of injury to the child
Fear of injury to other children

School
Unable to place the child on the floor
Mother had to hold the child
Loss of contact with friends

P S S

BN W

 PLASTER sHAPE WEIGHT |

I

THE FUNDAMENTAL PROBLEM

[ MOBILITY/SEATING J

{ EMOTIONAL/SOCIAL )

NOSEAT  DIFFICULT TO FIT NO SAFE MORE DEMANDING
INHOME  INTOPUSHCHHAIR  CAR RESTRAINT CHILD

I
LIFTING L |

| LIMITED MOBILTIY
CAT‘Y'NG OUTSIOE HOME v
POSSIBLE INJURY LOSS OF SOCIAL CONTACT THE RESULTING PROBLEMS

TO THE PARENT

Figure 4 A summary of the problems created by the abduction splintage during the activities of daily living.

in the misuse of child restraint systems in cars, with the
consequent danger to the child during travel [16].

A direct result of the fundamental problem of the
splintage was the increased dependence on the parent,
by the child, for the performance of tasks, and for com-
fort and reassurance. The lack of suitable equipment
sometimes made it impossible for the parents and child
to accomplish their social and leisure activities. This
resulted in a feeling of isolation for the parents and
loss of social contact with other children by the child.
Parents also found that this disrupted their child’s social
development.

The cost of buying additional items of equipment and
adapting new items of clothing, was an additional finan-
cial stress to some parents who found that their own

baby equipment was inappropriate. This placed an
extra burden on the family’s finances at a time when
they were travelling to hospital more frequently, using
more nappies, etc. However, some parents were pre-
pared to buy items if these provided better facilities
for their child during the treatment period.

The problem analysis demonstrated that the majority
of problems created by the splintage were the result of
the child’s loss of mobility and the lack of available
equipment to support the child in a seated position.
This lack of ‘mobility’ and the problems of ‘seating’
the child, despite adaptations to existing equipment,
restricted the child’s movements and as a result also
restricted the parent’s activity. In some cases, this had
economic and social implications as the parent had dif-
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ficulty continuing at work while the child was immobile
and both suffered from a lack of social contact with
others.

Conclusion

In treatment for DDH there are problems with mobi-
lity and seating. Analysis of user behaviour patterns
demonstrated that, because of the child’s abduction
splintage, seating was an important element in the per-
formance of the different aspects of mobility needed
during the activities of daily living. The inability of the
parents to seat the child not only increased the child’s
dependence on the parent but created potentially dan-
gerous situations in the performance of some of these
activities. This was especially apparent during transport
of these children by car as there were no suitable safe
child restraint systems available for use with splintage.
These problems could be alleviated in this population by
the provision of specialized devices that would allow
mobility by car, in a pushchair and provide seating in
the home.
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