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This study examined the parenting stress, coping resources, and family functioning
among 27 mothers ofchildren undergoing bone marrow, liver; kidney, and heart trans
plantation. The mothers completed a comprehensive battery ofpsychological instruments
at the pretransplant stage and at i-and 6-month posttransplant stages. increased par
enting stress, financial strain. caregiver burden. and family stress were reported follow
ing transplantation and persisted for several months. The mothers reported using coping
strategies characterized by attempts to maintain family integration and to understand the
child's medical situation. Development and evaluation of intervention programs to en
hance parents' ability to cope with stress and maintain family stability are warranted.

(Psychosomatics 1997; 38:478-486)

I n recent years, transplantation has become a
viable medical treatment for children with

diseases of the heart, liver, kidney, and bone
marrow. For instance, it is estimated that about
19,000 transplants were perfonned in the United
States in 1994, with 8% done in children.' This
figure represents a significant increase over the
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number of transplants done in years past. The
average life expectancy of children receiving
transplants has also increased in recent years.
Consequently, many more children today live
disease-free for longer periods of time. For ex
ample, 5-year survival rates for kidney
transplant recipients under 16 years of age range
from 90% to 95%.2 Similarly, I-year and 5-year
survival rates of 80% to 90% and 50% to 60%,
respectively, have been reported in the pediatric
heart transplant Iiterature. J - 4 Five-year survival
rates for children undergoing liver transplanta
tion is nearly 70%.5

Increasingly, behavioral scientists are em
pirically evaluating the impact of childhood
chronic illness and surgical procedures on fam
ily adaptation.6 However, research on families
of children undergoing transplantation has not
kept pace with that of other childhood medical
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conditions. A few studies conducted in this area
have demonstrated that transplantation is stress
ful not only for the child but also for family
members as well.' A family's ability to maintain
normal stability or equilibrium is often chal
lenged by relocation to the transplant center
community, maintaining two separate house
holds, attending to the needs of other young
family members, occupational changes, and role
transitions among family members.8 - 12 Further
more, there is recent evidence that high levels of
family stress are related to children's poor com
pliance with medications. 13

It has been suggested that, even though fa
thers now participate more actively in the care
of their chronically ill children, mothers of chil
dren undergoing transplantation are more likely
to assume the burden of caregiving prior to, dur
ing, and following transplantation.' Our clinical
observations further suggest that mothers are
more likely to relocate to the transplant center
community, leave their jobs, and maintain re
sponsibility for attending to the needs of the
other children. The primary purpose of this
study was to examine statistically and longitu
dinally the parenting stress, coping resources,
and perceptions of family functioning among
mothers of children undergoing transplantation.

METHODS

Participants

Mothers of 27 children (12 girls, 15 boys)
undergoing transplantation at the University of
Florida Health Science Center, Gainesville, par
ticipated in this research study, conducted in
1993-1994, on the effect of transplantation on
family functioning. The data reported in this
study represent a subset from a larger database
that has been described elsewhere. 14 The mean
age of mothers was 34.6 years (standard devia
tion [SO] = 7.3), 66.7% were White, 63.0%
were married, and socioeconomic status was
predominantly middle class. IS Distribution by
transplant type was as follows: heart (n = 4),
liver (n = 6), kidney (n = 5), and bone marrow
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(n = 12). The mean age of children undergoing
transplantation was 8.4 years (SD = 4.5), and
the mean disease duration before transplantation
was 17.0 months (SO = 20.6). The mean wait
from time of pretransplantation assessment to
actual transplant was 4.9 weeks (SO = 6.5).

Procedure

All pediatric child transplant candidates and
their families meet with the pediatric psycholo
gist as part of a comprehensive pretransplanta
tion assessment. At the time of this regularly
scheduled clinical appointment, the families
were informed about the nature of the study, and
written informed consent was obtained. The
mothers who agreed to participate were admin
istered a battery of instruments designed to as
sess parenting stress, coping resources, and
perceptions of family functioning across three
points in time: pretransplantation, I month post
transplantation, and 6 months posttransplanta
tion. The pretransplantation assessment battery
was administered following the initial clinic ap
pointment, and subsequent measures were com
pleted and returned by mail.

The initial participation rate was 96%.
However, studies involving very high-risk medi
cal procedures delivered at tertiary-care facilities
typically have high attrition rates. In this study,
our attrition by category was as follows: child
death (n = 5), family move (n = 2), and failure
to respond to repeated contacts by investigation
team (n = 2)

Instruments

Parenting Stress. The IOI-item Parenting
Stress Index (PSI)16 was used to assess the moth
ers' degree of parental stress and adaptation. The
PSI has been factor analyzed to yield three
scores: child domain, parent domain, and total
score. The PSI child-domain score refers to
qualities that the child displays that make it dif
ficult for the parent to fulfill the parenting role.
The PSI parent-domain score indicates the de
gree to which stress is related to dimensions of
the parent's functioning. The total score
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(range: 101-505) was used in this study as the
composite measure of parenting stress. The PSI
has been used widely with pediatric samples and
has demonstrated excellent test-retest reliability
and internal consistency.

Coping Resources. The Coping Health Inven
tory for Parents (CHIP)17 is a 45-item scale that
assesses parents' effectiveness in coping with
their child's illness. The 3-factor, analytically
derived scales include 1) "Fostering Family
Integration" (alpha = 0.79),2) "Maintaining
Personal Stability" (alpha = 0.79), and 3) "Un
derstanding the Child's Medical Condition" (al
pha = 0.71). This instrument has been validated
with parents of children with cystic fibrosis and
cancer"8-19

Perceptions of Family Functioning. The com
monly used Family Environment Scale (FES)20
was administered to the mothers to assess their
perceptions of family functioning across several
dimensions. The FES comprises 10 scales that
have been clustered into 3 higher order factors
with families in which there is a chronically ill
child.21 The supportive factor (comprising origi
nal cohesion, expressiveness, independence, ac
tive-recreational orientation, intellectual-cultural
orientation scales) measures mutual commit
ment, interest, support, and concern across sev
eral family domains. The conflicted factor
(comprising original conflict, cohesion, and or
ganization scales) assesses lack of support, con
flict levels, and family disorganization. The
controlling factor (comprising original control,
achievement orientation, moral-religious em
phasis, and independence scales) measures use
of rules, ethical and religious values, and com
petition to control the family environment. In
ternal consistency estimates for the 10 scales
range from 0.61 to 0.78, and test-retest reliabil
ity ranges from 0.52 to 0.91 over 2-,4-, and 12
month intervals.20

The Revised Impact on Family Scale (IFS).22
The IFS measured the mothers' perceptions
about the impact of an ill child and trans
plantation across four dimensions: I) family
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finances, 2) family planning, 3) caretaker bur
den, and 4) family burden. The IFS comprises
34 statements about living with a child with spe
cial medical needs that the respondent rates on
4-point scale, ranging from strongly agree = I
to strongly disagree = 4. This measure has been
used successfully to differentiate families with
special needs children from those of otherwise
healthy families. 23

The Family Inventory of Resources and Man
agement (FlRM)Y The mothers also com
pleted the FIRM, a 68-item instrument designed
to assess a family's repertoire of resources. The
instrument comprises four factors: I) family
strength I: esteem and communication; 2) family
strength II: mastery and health; 3) extended fam
ily social support; and 4) financial well-being.
There also is a social desirability scale embed
ded within the instrument. Internal consistency
for the FIRM scales ranges from 0.62 to 0.85,
and it has been shown to have good construct
validity.

RESULTS

Psychological Functioning

Repeated measures analyses of variance,
with assessment time as a repeated measure,
were used to examine changes in dependent
measures over time. Significant effects were ex
amined using post hoc comparisons.

Parenting Stress. Mean scores on the PSI over
time are presented in Figure I. Significant time
effects were found for the PSI child domain:
FI2•16 ) = 9.06, P < 0.001; PSI parent domain:
F12•16) = 5.66, P < 0.008; and PSI total score:
FI2 •16 ) = 7.36, P < 0.002. Parenting stress at
pretransplant was significantly lower than par
enting stress at I month (parent domain and to
tal) and at 6 months (child domain, parent
domain, and total) posttransplant. Additional
analyses revealed that parenting stress reached
clinically significant levels in 20%, 56%, and
41 % of the mothers at pretransplant, I month,
and 6 months, respectively.
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FIGURE I. Parenting Stress Index: mean scores over time
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Note: Means with different superscripts within each domain differ significantly.

Coping. Mean scores on the CHIP over time
are presented in Figure 2. Significant time ef
fects were found for Factor I (F'2.161 = 4.84,
P < 0.02) and Factor III (F'2.161 = 8.59,
P < 0.00 I. Coping strategies characterized by
communication with other parents and health
professionals, as well as the maintenance of fam
ily integration, cooperation, and an optimistic
definition of the situation, were more prevalent
at I month than at 6 months posttransplant. Also,
talking to other parents and professionals was
used more often as a coping strategy at 1 month
posttransplant than at pretransplant.

Family Functioning. Means, standard devia
tions, and significant effects for family function
ing measures over time are reported in Table 1.
On the FES, the mothers reported lower levels
of family conflict at I month than at 6 months
posttransplant: F(2.16] = 3.59, P < 0.04. On
the IFS, the mothers reported greater financial

burden (F(2.161 = 12.65, P < 0.001); disrupted
planning (F(2.16) = 7.03, P < 0.003); and care
taker burden (F12.16) = 6.10, P < 0.005) at
I month and 6 months posttransplant than
at the time of the pretransplant evaluation.
Also, perceived family burden was higher at
I month posttransplant than at pretransplant:
F(2.161 = 4.80, P < 0.02. Finally, on the FIRM,
family-coping resources involving mastery and
health were greater at pretransplant than at 6
months posttransplant (F12 . 16 ) = 3.98, P <
0.05), and extended family support was higher
at 1 month than at 6 months posttransplant
(F(2.16) = 4.48, P < 0.03).

Demographic and Medical Factors

Correlational analyses were conducted to
examine the relationships among demographic
characteristics, medical factors, and the de
pendent measures. Scores on the dependent
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FIGURE 2. Coping Health Inventory for Parents: mean scores over time
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Note: Means with different superscripts within each scale differ significantly. Factor I = Fostering Family Integra
tion; Factor II = Maintaining Personal Stability; Factor III = Understanding the Child's Medical Condition.

TABLE I. Means (M) ± standard deviations (SD) and significant effects for measures of family functioning

Mean ± SD

I-Month 6-Month
Pretransplant Posttransplant Stage Posttransplant Stage

Measure (n =27) (n =27) (n =18)

Family Environment Scale
Supponive factor 28.04 ± 6.79 26.85 ± 6.74 26.61 ± 7.77
Conflicting factor -9.62 ± 5.56 - 10.19' ± 5.43 - 8.39b ± 5.63
Controlling factor 9.88 ± 3.48 11.38 ± 3.66 11.61 ± 4.34

Impact on Family Scale
Financial 4.59' ± 1.62 5.52' ± 1.53 6.33b ± 1.37
Disrupted planning 10.44' ± 3.06 13mb ± 3.16 12.39b ± 4.09
Caregiver burden 6.74' ± 1.97 8.%b ± 2.21 8.28b ± 2.19
Family burden 8.41' ± 2.15 1O.19b ± 2.66 9.17 ± 2.94

Family Inventory of Resources
for Management
Esteem/communication 31.44 ± 7.58 30.56 ± 7.35 28.56 ± 5.44
Mastery and health 39.33' ± 9.12 37.44 ± 8.95 33.06b ± 10.11
Extended family suppon 8.19 ± 2.70 9.00" ± 1.98 7.72b ± 2.24
Financial well-being 26.19 ± 9.84 24.33 ± 12.70 24.06 ± 10.83

Total score 104.78 ± 24.28 99.85 ± 24.33 93.99 ± 21.31

Note: Means with different superscripts (horizontal) differ significantly.
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measures were not significantly related to child
or parent age, disease length, elapsed time from
pretransplant evaluation to transplantation,
length of transplant hospitalization, or num
ber of posttransplant hospitalizations (all
P's > 0.05). However, lower socioeconomic
status was significantly associated with higher
parenting stress (PSI parent-distress scale:
- 0.52 at pretransplant, - 0.45 at I month, and
- 0.72 at 6 months; PSI total score: - 0.46 at
pretransplant, - 0.49 at I month, and - 0.60
at 6 months); lower financial stress (i.e., IFS fi
nancial scale: 0.38 at I month and 0.50 at 6
months; the FIRM financial well-being scale:
0.51 at pretransplant, 0.54 at I month, and 0.60
at 6 months); less perceived family support (i.e.,
FES supportive factor): 0.57 at pretransplant,
0.43 at I month, and 0.57 at 6 months), and more
perceived family conflict (i.e., FES conflicting
factor): - 0.42 at pretransplant; all P's < 0.05).

DISCUSSION

This study examined the mothers' perceptions
of stress, coping, and family functioning before
their child's transplant and at I and 6 months
posttransplantation. Consistent with prior de
scriptive and empirical accounts,9.II·12 findings
from this study indicate that the mothers are sig
nificantly stressed in their parenting role during
the more immediate and longer term posttrans
plant period. Indeed, more than half the mothers
in this study reported clinically significant levels
of parenting stress I month following transplan
tation (a significant increase over pretransplant
levels), and more than a third (41%) continued
to experience very high stress several months
later. These findings, along with the trend for
mean PSI scores to increase even at the 6-month
assessment, emphasize that transplantation is not
a discrete, isolated event with a time-limited im
pact on parenting stress. While the child's sur
vival may be coveted by parents, the demands
associated with parenting a child recovering
from transplantation may be quite burdensome,
especially for mothers who often serve as the
primary caregivers. Mothers must now deal with
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new demands at home, including attending to
the emotional and behavioral needs of the child
who may be isolated from peers, dealing with
noncompliance with medications, arranging
continued medical follow-up appointments, en
forcing physical activity restrictions on the
child, and confronting sibling reactions to the
inequity in attention.

Clinically, significant scores on these mea
sures may suggest that mothers are prone to ex
periencing increased levels of depression and
anxiety and, in general, may feel less competent
and less enpowered in their roles as parents.
These factors may increase the risk for noncom
pliance and posttransplant complications, al
though empirical validation of these hypotheses
is warranted.

One of the most common coping strategies
reported by the mothers was trying to understand
the child's medical situation through communi
cation with others, especially at the I-month
posttransplant stage. The parents at our trans
plant center often participate actively in a sup
port group designed to facilitate communication
with other parents and to help parents better un
derstand their child's illness and the transplan
tation process. While we did not collect data on
the parents' participation in the support group,
it is likely that these mothers, often separated
from their families, formed relationships with
other parents and with members of the transplant
team (e.g., transplant coordinator, nurse educa
tor, social worker), which served to enhance the
range of coping resources available to them.

It is particularly impressive that the mothers
also were attempting to foster or maintain family
integration while learning more about the child's
medical condition. This attempt would seem to
be a rather difficult task considering the geo
graphical separation of family members and the
role changes necessitated throughout the family.
Coping strategies characterized by attempts to
maintain personal stability (e.g., keeping self in
shape and groomed) did not change over time.
Overall, it appears that some coping resources
reach their peak shortly following transplanta
tion and then dissipate in the months that follow.
This drop-off may reflect the fact that more
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resources are available to parents while they are
at the transplant center and it may be difficult to
access these resources once the child returns
home. Clearly, future research is needed to as
sess the progression of coping responses beyond
the 6-month point and to examine the relation
ship between coping strategies and successful
psychological adjustment of parents. Further
more, with the move toward outpatient bone
marrow transplantation, research is needed to
document its effects on caregiver burden and
stress.

Our study's results further indicate that the
transplantation process disrupts the planning of
family activities, creates financial problems,
and places many demands on mothers and other
family members. What is perhaps most signifi
cant is that the impact of transplantation on
families appears to be long-lasting. For in
stance, at 6 months posttransplant, the mothers
reported high levels of caregiver burden, last
minute changes in planning, restrictions of fam
ily travel, and a greater focus on short-term
plans vs. future-oriented goals. Moreover, the
financial strain is greatest several months after
transplantation, perhaps because families are
now faced with medical bills and prescription
costs that are exorbitantly high. It is noteworthy
that increased parenting and family stress occur
at a time when the mothers reported reduced ac
cess to extended family members for emotional
and instrumental support. Families appear to be
able to reduce conflict and access assistance
from relatives more readily during the imme
diate positransplant period than several months
later, when the perception by others may be that
the emergent medical demands have subsided.
Overall, given the potential stress-buffering na
ture of family relations and social SUpport,6.19.25
future research should examine the role of
family factors in moderating the relationship be
tween transplantation and psychological adap
tation of parents.

Interestingly, medical variables were not as
sociated with psychological adjustment in our
sample. Of course, the medical factors used in
this study (e.g., hospitalization length, number
of posttransplant hospitalizations) were global
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factors that might not be sensitive to fluctuations
in the child's functional health status, and future
researchers should incorporate more salient
medical characteristics into their designs. Nev
ertheless, there may be something about the
transplantation process itself-regardless of the
idiosyncrasies of the child's recovery-that
leads to stress and family disruption. Regard
ing demographic characteristics, only socio
economic status was found to be associated with
the dependent measures. The mothers with
fewer financial resources reported more parent
ing stress, fewer coping resources, more family
conflict, and less family support than those of
higher socioeconomic status. This finding is not
surprising and further documents the necessity
for clinical intervention, particularly for those
families with a lower socioeconomic status as
they appear to require more assistance in the
months following transplantation. Perhaps one
surprising finding is that the parents with fewer
economic resources feel less impacted finan
cially than those with more resources. It may be
that hospitalization, follow-up clinic visits, and
medications require greater out-of-pocket re
sources for those with private medical insurance
and more financial resources.

The findings reported herein should be
viewed in the context of a few methodological
limitations. The sample size in this study was
quite small, and there may not have been suffi
cient power to detect some significant findings.
A more complete assessment of family function
ing would incorporate the perspectives of several
family members. While some fathers partici
pated in the pretransplant assessment phase of
data collection,26 they were not readily available
for participation during the follow-up assess
ment sessions. The mothers who participated in
this study also represent one clinical sample at
one tertiary-care center, and our findings are not
necessarily generalizable to other transplant
populations.

Despite these limitations, our findings have
several practical implications. Clearly, there is a
need to include parents in psychosocial pro
grams both during the child's hospitalization and
in the months following discharge. Behavioral
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scientists must focus on designing, implement
ing, and evaluating specific programs to prepare
parents to manage stress, develop effective par
enting strategies, enhance coping resources, and
maintain family stability throughout the trans
plantation process. While most transplant cen
ters have support groups and other psychological
services available to parents during hospitaliza
tion, practical limitations preclude the use of
such services for many families at a time when
they may need them most. Efforts should be
made to develop innovative service-delivery pro
grams to meet the unique long-term psycholog
ical needs following transplantation and thereby
improve the quality of care delivered to these
families. Another implication of this study is
that clinicians should recognize and attend to the
possibility that fewer financial resources may
lead to increased caregiver and family stress.
Certain aspects of the assessment battery used
in this study might be used by clinicians for
identifying areas of strength and weakness in
families and facilitating intervention. Service
delivery programs should be aimed at bolstering
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