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Abstract:

Background: Treatment for femoral shaft fractures in children aged 6 months to 6 years old is closed reduction and
immediate spica casting which places unique burdens and stresses on the family. The purpose of this study was to
evaluate the impact on the family from an ecological perspective of immediate spica casting for femoral shaft fractures
in children using appropriate validated family functioning questionnaires.

Methods: Families of 46 children aged 0.5 to 6.0 years old who were treated with immediate one-and-a-half leg spica
casting for femur fracture were surveyed using the Impact on Family Score (IFS), the Feetham Family Functioning
Survey (FFFS), and qualitative comments. The impact of spica cast treatment on family functioning was determined for
multiple domains and compared between subgroups.

Results: Spica cast treatment had major impacts on the families of 46 children with a mean age of 2.9 years (range,
0.5-6.0 years) across multiple domains. The IFS demonstrated greater impact of spica cast treatment than treatment

for children with major chronic illnesses. There was a greater impact on family for school age children (5—6 years old)
compared to younger children (0.5—4 years old) for the overall IFS score, the general impact IFS domain, the disruption
of family IFS domain, the coping IFS domain, and the overall FFFS discrepancy score. There was greater impact on
family for children of working parent(s) compared to children with a parent at home for the overall IFS score, the
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general impact IFS domain, the disruption of family IFS domain, the coping IFS domain, the financial impact [FS
domain, and the overall FFFS discrepancy score. There was no correlation between duration of time spent in hip spica

cast with either IFS or FFFS discrepancy score.

Conclusions: Spica cast treatment can have a major impact on family functioning, particularly in school age children

and in families with working parents and each patient and family unit requires education and varying levels of support

which may prepare them for the various ways their household dynamics could be affected throughout their child’s

treatment.

Level of Evidence: Level IV: Case series (no historical or control group)

Key Concepts:

» Pediatric femur fracture treatment with a spica cast has a significant impact on family dynamics.

* Education and support can help prepare them for these challenges.

Introduction

Femoral shaft fractures are the leading cause of
musculoskeletal injury requiring pediatric hospitalization
in the U.S.! In children between 6 months and 6 years

of age, femoral shaft fractures are traditionally treated
with closed reduction and acute hip spica casting as
recommended by the American Academy of Orthopaedic
Surgeons (AAOS).>!# In contrast, children over the age
of 6 years have been increasingly treated by operative
reduction and intramedullary stabilization.>!> Acute

hip spica casting is generally acceptable in terms

of fracture healing, functional outcome, and risk of

complications.%7-16-24

However, spica casting of pediatric femur fractures can
place unique burdens on the family unit related to the
child’s mobility, ability to attend school/preschool, and
assistance with activities of daily living, psychosocial
stress associated with caring for an injured child,

and the socioeconomic impact of disrupted parental
work schedules, family routines, and the cost of
assistive equipment,®16-18:19.22.23.25-27 Iy addition,
families may receive little education and assistance

in the care of a child in a spica cast. Few studies have
formally assessed this family burden to understand the
greater impact of immediate hip spica casting and the
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importance of these discussions with families at the
time of initial treatment.

The purpose of this study was to apply an ecological
framework to assess the overall impact of immediate
spica casting for pediatric femoral shaft fractures on
the family unit using validated family functioning
questionnaires.

Materials and Methods

Cohort Development

After obtaining institutional review board approval

for this study, eligible patients were identified from

a computerized database. Inclusion criteria included
children who were treated with immediate spica casting
for a unilateral femoral shaft fracture at a tertiary care
children’s hospital from 2000-2002 who were 6 months
to 6 years of age at the time of treatment and within 1
year of treatment. Exclusion criteria included multiple
fractures, fractures secondary to suspected or confirmed
child abuse, nondiaphyseal fractures, open fractures,
patients previously treated with a spica cast, patients
treated with traction prior to spica casting, and patients
with major coexisting diseases. Consent for the study
was obtained from the parent through questionnaire.
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Spica Casting Technique

Immediate spica casting was performed in the operating
room under general anesthesia. A waterproof liner was
applied (Figure 1A). The patient was placed on a hip
spica table. After closed reduction, a one-and-a-half leg
spica cast was applied as previously described.?! The
adequacy of reduction was assessed using intraoperative
radiographic imaging. The involved leg was casted
above the ankle and the uninvolved leg was casted above
the knee. The patient was casted in the seating position
(Figure 1B). The cast was trimmed with cut outs for the
abdomen and the perineum (Figure 1C). Postoperatively,
families received spica cast care teaching from inpatient
nurses on the surgical ward. No formal instruction

booklet or video was given. Patients were discharged
from the hospital when deemed medically appropriate.

Questionnaire Development and Distribution

A specialized questionnaire (Supplemental Materials)
was developed for this study, including both the
Impact on Family Scale (IFS) and the Feetham Family
Functioning Survey (FFFS). Qualitative family
comments were solicited as well.

The IFS was developed in 1978%%-33 and was utilized

in 1980 in the Pediatric Ambulatory Care Treatment
Study (PACTS).** The IFS is a 27-item score with
Likert-scaling that measures the impact the child’s
health condition has on his/her family life.333¢ Questions

Figure 1. Immediate spica cast for pediatric femur fracture. (4) The patient was placed on a hip spica table, and
a waterproof liner was applied under general anesthesia. (B) After closed reduction, a one-and-a-half spica cast
was applied while the patient was in a seated position. The involved leg (left) was casted above the ankle, and the
uninvolved leg (right) was casted above the knee. (C) The cast was trimmed with cut outs for the abdomen and the
perineum.
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are asked regarding financial hardship, work changes,
travel, social interactions with friends, social interactions
with family, family dynamics, finding caregivers,
stigmatization, opportunity costs, worry, fatigue,
depression, marital or family strife, grades, and school
impact. This survey is scored in four distinct areas:
economic impact on family, social impact, familial
impact, and personal strain/coping. Lower scores indicate
a greater negative impact or disability on the family.

The FFFS was developed in the 1970s and it was first
tested in 1976 to measure the functioning in families
with infants born with myelodysplasia.’ Since then,

the survey has been modified and used for a variety of
medical conditions to measure the functioning of families
through the use of discrepancy scores.*®* The FFFS is a
25-item survey that follows the Porter design to facilitate
self-administration. The FFFS measures the various
parameters of family functioning based on individual
perception. The survey utilizes the ecological framework
for studying families and uses “stem questions” with
three related responses. Questions are asked regarding
how the medical condition affected discussions (with
friends, relatives, and spouse), time (with spouse,
neighbors, health professionals, children, housework,
missed school, missed work, leisure activities), help
(from spouse, relatives, friends), emotional support
(from friends, relatives, spouse), problems with your
child, and disagreements with spouse. From these stem
domains, questions are asked regarding how much there
actually was, how much there should have been, and
how important this was to the family. The responses are
graded on a 1 to 7 Likert scale. Absolute differences

are calculated between how much of a given item there
should have been compared to how much of that item
there actually was. Differences represent aberrations
from ideal ecological functioning. Higher discrepancy
scores indicate greater dysfunction in family functioning.

The questionnaire was sent to families of eligible
patients. For nonresponders, a second questionnaire was
sent, and a follow-up phone call was made 3 months after
sending the original questionnaire.
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Statistical Analysis

Statistical analysis was performed using SPSS 15.0
(SPSS Inc., Chicago, IL U.S.). Overall mean scores and
standard deviations were determined for overall scores
and subscales. Normalcy of data was confirmed using
the Kolmogorov-Smirnov test. Inter-group comparisons
were made using the student t-test. Subgroup analyses
by patient age compared children ages 5 to 6 years old to
children ages 4 years and younger to identify differences
between children attending and not yet attending school.

Results

Cohort Characteristics

There were 59 eligible patients. Questionnaires were
sent to all 59 families and were returned by 46 families
(response rate: 78%). The mean age of the study patients
was 2.9 years old (range, 0.5-6.0 years). Of the 46
patients, 26 (57%) were male. The mean time from
fracture to completion of the survey was 0.7 years (range,
0.4 years—1.0 years). The mean hospital stay was 1.2
days (range, 03 days). The mean duration of casting
was 5.3 £ 1.18 weeks (range, 3-8 weeks). Twenty-seven
(59%) of the patients had working parents or a working
single parent, while the other 19 (41%) had a parent at
home.

Impact on Family Score

The mean overall IFS score was 44.8 and was normally
distributed (SD=9.3; range, 21-70; Kolmogorov-
Smirnov p>0.05). For the general impact domain, the
mean [FS subscore was 24.9 (SD=5.6; range, 11-36). For
the financial impact domain, the mean IFS subscore was
6.3 (SD=2.1; range, 1-12). For the disruption of family
domain, the mean IFS subscore was 20.6 (SD=4.6; range,
10-32). For the coping domain, the mean IFS subscore
was 5.6 (SD=1.7; range, 1-12). There was no significant
relationship between a child’s duration of spica cast
treatment and mean overall [FS score (Spearman
correlation r=0.121, p=0.430).

The mean overall IFS score in these patients with
pediatric femur fracture treated with immediate hip spica
casting was significantly lower (signifying a greater
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impact on family) than the mean IFS score in patients

in the original PACTS study, which was comprised

of children with serious chronic medical conditions
including asthma, diabetes, juvenile rheumatoid arthritis,
and renal failure (44.8 £ 9.3 vs. 48.0 £ 8.2, p=0.011).34

The school-aged children 56 years old (n=12) had
significantly lower scores—indicating a greater family
impact—compared to the children 4 years old and
younger (n=34) in the general impact domain (mean
21.7£5.8 vs. 26.1 £ 5.3, p=0.021), the disruption of
family domain (mean 17.9 £ 4.7 vs. 21.5 £ 4.4, p=0.021),
and the coping domain (mean 4.7 + 1.8 vs. 5.9+ 1.7,
p=0.044), and in the overall IFS score (mean 38.8 +
9.6 vs. 47.1 £9.0, p=0.010). There was no significant
difference between age groups for the financial impact
domain (mean 6.0 £ 2.2 vs. 6.4 + 1.9, p=0.550)
(Figure 2).

The children with working parents or a working single
parent (n=27) demonstrated lower scores (Figure 3),
signifying greater impact on family compared to those
with a parent at home (n=19) across the general impact

@ 5- to 6-year-olds
0 4-year-olds or younger

60.0 - =

50.0 -
40.0 - 35.0
30.0 -
20.0 -

10.0 -

Mean Assessment Scores

0.0 -

FFFS discrepency score

domain (mean 23.5 £ 5 vs. 27.0 £ 5.8, p=0.040), the
disruption of family domain (mean 19.4 + 4.5 vs. 22.4 £+
4.6, p=0.033), the coping domain (mean 5.1 + 1.4 vs. 6.3
vs. 1.8, p=0.028), the financial impact domain (mean 5.8
+ 2.3 vs. 7.0 £ 1.3, p=0.037), and the overall IFS score
(42.4£9.4 vs. 48.4 £ 9.0, p=0.036).

There were no significant differences (p>0.05) in
overall IFS score, the general impact domain, the
disruption of family domain, the coping domain, or the
financial impact domain based on patient sex (male

or female), within the 4 year and younger age group,
and between working parents versus a single working
parent.

Feetham Family Functioning Score

The mean overall FFFS discrepancy score was 20.9
and was normally distributed (SD=18.0; range, 079,
Kolmogorov-Smirnov p>0.05).

The school-aged children 5-6 years old (n=12) had
significantly higher FFFS discrepancy scores than the
children 4 years old and younger (n=34), signifying a

Overall IFS

Figure 2. Mean Feetham Family Functioning Survey (FFFS) discrepancy score
and Impact-on-Family Scale (IFS) score (+ SD) by age group. Mean overall FFFS
discrepancy score in 5- to 6-year-old patients is significantly higher than in 4-year-
old and younger patients (p=0.020); mean overall IF'S score is significantly higher
in 4-year-old and younger patients (p=0.010). Higher FFFS discrepancy scores
indicate greater dysfunction in family functioning. Higher IF'S scores indicate a

lower impact on the family (student t-test *p<0.05).
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Figure 3. Mean Feetham Family Functioning Survey (FFFS) discrepancy score
and Impact-on-Family Scale (IF'S) score (£ SD) by parent working status. Mean
overall FFFS discrepancy score in children with working parents or a working
single parent is significantly higher than in children with a parent at home
(p=0.026); mean overall IFS score is significantly higher in children with a parent
at home (p=0.036). Higher FFFS discrepancy scores indicate greater dysfunction
in family functioning. Higher IFS scores indicate a lower impact on the family

(student t-test *p<0.05).

greater impact of spica casting on families (mean 35.0 +
22.2 vs. mean 16.5 = 13.2, p=0.020) (Figure 2).

The children with working parents or a working single
parent (n=27) demonstrated significantly higher FFFS

discrepancy scores than children with a parent at home
(n=19), signifying a greater impact of spica casting on
the family (mean 25.5 = 19.8 vs. 14.3 + 12.3, p=0.026)
(Figure 3).

There were no significant differences (p>0.05) in FFFS
discrepancy scores by patient sex (male vs. female),
within the 4 year and younger age group, and between
working parents versus a single working parent.
Additionally, there was no significant relationship
between spica cast duration and FFFS score (Spearman
correlation, r=—0.111, p=0.430).

Qualitative Comments

The qualitative comments demonstrated disparity with
some families being able to cope well with spica cast
treatment and other families demonstrating difficulty
with coping with spica cast treatment. Examples of
comments included the following:

Copyright © 2022 JPOSNA®

“The spica cast, once we became comfortable with it,
made it easy to cater to and transport our son during
his injury. After the first week, when he and we were
gingerly moving him around, we and he became
confident that he was not going to be re-injured by
this movement and we were able to resume most our
normal activities. My son and I had hockey season
tickets and missed only one game out of 10 that were
played during his injury.”

“The spica cast was deeply traumatic for my
young child and for our entire family. If there is
any other treatment option available, it should be
used as often as possible. Also, medical personnel
should be sensitive to the amount of emotional
stress this treatment causes. The idea that a child
immobilized is routine, is both ridiculous and
demoralizing.”

“I think it would be very helpful for parents to receive
a brochure or list of tips & tricks from us who have
been-there-done-that. There are a lot of little tips that
I had to Figure out on my own and later spoke with
other parents who had discovered the same tricks.

WWW.jposna.org
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There are a lot of little things that could be really
helpful to these parents.”

*  “No one prepared us for the 2 weeks of depression
he experienced right after he was released from the
hospital. His personality totally changed from fun
loving and mischievous to very serious and cautious.
In all honestly, it was 9 months after the femur break
before we had to discipline him for doing anything
wrong...now he’s back to his old self.”

e “Our son ended up with a gastrointestinal virus so
this, combined with the normal difficulties of being
in a spica cast, made him extremely irritable and sick.
My husband and [ were very fortunate that we were
both able to stay out of work for the duration of his
treatment with pay. My other children are teenagers,
and my mother-in-law lives with us, so we had a lot
of help physically and mentally. The extra support at
home made a huge difference, and I don’t know how
we would have made it through the cast treatment
without it.”

Discussion

An ecological framework for medical care includes

both the technical considerations of treatment and the
psychosocial impact of the treatment on the patient. In
the management of pediatric patients, it is important to
consider the impact of treatment on the entire family unit.
We found that spica casting of pediatric femur fractures
places a considerable burden on family functioning as
measured by the validated IFS and FFFS assessments.
This impact is greater than medical treatment for children
with serious chronic medical conditions, such as asthma,
diabetes, juvenile rheumatoid arthritis, and renal failure.
The burden manifests in family dynamics, relationships,
finding caregivers, stigmatization, opportunity costs,

lost time, economic hardship, worry, fatigue, depression,
marital or family strife, and academic performance

of the patient and siblings and is most pronounced in
families with older, school-aged children (56 years old),
compared to younger children (0.5—4 years old), and in
families without a parent at home.

Copyright © 2022 JPOSNA®

The ecological impact of early spica cast treatment
compared to other potential treatments has been
previously assessed.’16:18,19:22.23.2527 [y 3 study of the
impact of early spica casting for femur fractures in 23
children in the domains of family, school, and support,
Hughes et al. found that families identified limited child
mobility as the greatest source of burden.*® Specifically,
families with two working parents needed 3 weeks of
time off work on average, as none of the children were
accepted into school in the spica cast. Home tutoring for
a mean of 8 weeks was required, with 48 tutor-hours per
child. However, no children permanently fell behind their
peers academically. Mean time to independent walking
and running was 5 and 25 days, respectively, with these
skills returning faster in younger children. Consistent
with our findings, Hughes at al. determined that spica
cast management was less burdensome on the families of
preschool children.*®

While in the present study, we only assessed family
functioning for immediate spica casting with a one-and-
a-half leg spica cast, family burden has been compared
between various treatment methods. Flynn et al. found a
mean 7.7 point improvement on IFS (or reduced family
burden) when comparing the burden of the traditional
double-legged spica cast to a single-leg cast for the
treatment of low-energy pediatric femur fractures.”#8
However, in a randomized clinical trial of 52 patients
aged 2 to 6 years of age with femoral shaft fractures, Leu
et al. found no difference in Activities Scale for Kids
scores between children treated with a single-leg versus
double-leg spica cast.*® The primary advantages cited in
their study was more comfort in chairs and car seats and
less work missed by parents.*®

In a study of 75 children treated with either early spica
casting (N=39) or flexible intramedullary nailing (N=36)
for femur fractures in patients aged 2 to 6 years old,
Gordon et al. demonstrated comparable clinical outcomes
in the two cohorts (e.g., rates of malunion, shortening
greater than 2.0 cm) and no significant difference in
immediate postoperative pain medication use; however,
the mean IFS for the spica group was significantly higher
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than that of the nailing group, suggesting less family
burden with intramedullary nailing.*> Of note, their study
included high-energy fractures, which were excluded in
the present study. This difference in patient population
may explain the significantly lower mean IFS in our
study compared to those in the aforementioned spica
group (70.2 £ 7.9 vs. 44.8 £ 9.3, p<0.001). Therefore,
the fracture mechanism is an important consideration
when determining the optimal management for pediatric
femur fractures in terms of clinical outcomes and family
burden.

Other comparative studies of flexible intramedullary
nailing versus spica casting for pediatric femur fractures
in preschool/school-aged children have demonstrated
shorter hospitalization, earlier mobilization, earlier
independent bathroom use, earlier return to school, and
increased parent satisfaction in patients treated with
flexible intramedullary nailing.*2°-27:30-52 However,
flexible intramedullary nailing increased the risk of
knee stiffness, infection, and hardware failure.?>-2732 As
such, the benefits of avoiding a spica cast via operative
treatment in this age group should be balanced against
the risks of surgical treatment (e.g., bleeding, infection,
nonunion, hardware complications, additional surgery
to remove hardware). Subsequent studies of optimizing
management of pediatric femur fractures to minimize
family burden are necessary to better understand the
clinical circumstances when one treatment method is
more appropriate than the others.

Despite the greater impact of spica casting on family
functioning in older children and those with working
parents, the impact on individual families reflected

in the qualitative comments was variable. To some
families, spica casting was not particularly burdensome
and was easily managed within the framework of their
existing family routine. In other families, spica casting
was tremendously burdensome. We advocate a process
of frank discussion and shared decision-making with
families to determine the optimal treatment for their
child’s femur fracture. Caregivers should discuss the
potential impact of treatment on family functioning.

Copyright © 2022 JPOSNA®

In some families, particularly those with school age
children and working parents, alternative treatments may
be favored. In other families with younger children, a
parent at home, or who are surgical risk-adverse, spica
casting may be well accepted.

The qualitative comments from families also emphasize
the need for improved teaching and family preparation
for spica cast treatment. In this study, there was no
formalized standard educational program for families
treated with a spica cast at our institution during the
study period. Development of a formalized educational
program involving nursing or social work may have
better prepared the families for spica cast treatment

and potentially decreased the overall negative impact
of treatment on the family. In addition, assistance with
obtaining special equipment, managing the patient in
school, home healthcare, and a resource contact for
follow-up questions would likely have been beneficial.
Support groups of parents who have been through spica
casting may also be helpful.

Limitations

Limitations of this study include the qualitative nature
of studying impact on family and family functioning.
We attempted to optimize the validity of our findings
by utilizing previously validated instruments (IFS and
FFES) for the measurement of these domains. While
these instruments have not been widely utilized within
pediatric orthopaedics, they have been used in the
study of other pediatric medical conditions. 38404144
Nonetheless, it is difficult to determine whether the
family was impacted by the physical spica cast itself,
the injury itself, or a combination of both. Another
limitation given the retrospective nature of questionnaire
distribution is potential response bias in the families who
completed the questionnaires; however, we believe that
this is limited given the excellent response rate among
eligible patients (78%) observed. Lastly, as discussed
earlier, this study only assessed the impact of one-and-a-
half leg hip spica casting on family functioning. Larger
comparative studies will be important to better clarify
the differences in clinical outcomes and family burden
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of immediate hip spica casting, flexible intramedullary
nailing, and submuscular plating in various clinical
circumstances (e.g., high-energy versus low-energy
femoral shaft fractures).

In conclusion, pediatric femur fracture and spica cast
treatment have a major impact on family functioning,
particularly in school age children and in families

with working parents. Healthcare professionals should
consider the impact of treatment on family functioning
and recognize that each patient and family unit require
education and varying levels of support. Education to
families of children undergoing spica cast treatment may
help prepare them for the various ways their household
dynamics could be affected throughout their child’s
treatment.
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