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ABSTRACT

Children with Joubert syndrome have physical and intellectual disabilities. The purpose of this study was to assess the
impact of Joubert syndrome on parental burden, coping, and family functioning. Forty-nine primary caregivers were sur-
veyed. Forty-three primary caregivers were mothers and six were fathers; their mean age was 34 years. The following
measures were used: Beck Depression Inventory, Child Development Inventory, Caregiver Strain Index, Family Assessment
Device, and Ways of Coping Checklist-Revised. The data show that caregiver burden is not related to the severity of the
child’s illness, but that caregivers report significant burden. Higher burden was associated with the use of palliative coping
methods, and family functioning was problematic. The results of this study suggest that for parents of children with Joubert
syndrome, degree of parental burden depends more on the parents’ coping skills and the level of family functioning rather
than on the degree of the child’s impairment. These findings highlight the importance of assessing caregiver burden, as
well as decreased family functioning or coping abilities, since these problems often can be managed with psychologic

intervention. (J Child Neurol 1999;14:642-648).

——— pe—

Joubert syndrome is a rare neurogenetic disorder first
described in 1969 by Joubert et al.! Symptoms such as
episodic tachypnea followed by apnea, nystagmus, oculo-
motor apraxia, hypotonia, ataxia, and developmental delays
have been described.' The hypotonia and ataxia have been
attributed to malformation of the cerebellar vermis.! The
unusual respiratory pattern, abnormal eye movements, and
severe mental retardation suggest more widespread central
nervous system involvement, including the brain stem and
possibly the cerebral hemispheres.! Recent studies have
shown a variety of posterior fossa malformations, includ-
ing the presence of the “molar tooth sign.”**

Mental retardation, developmental delay, including low
levels of expressive and receptive language, and motor
delays have been reported in association with Joubert syn-
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drome.”™ We previously investigated the relationship
between brain structure and neurobehavioral development.
The data showed that 94% of subjects were severely impaired
according to the Child Development Inventory.” The aver-
age developmental age was 63% below chronologic age.
Thus, children with Joubert syndrome have multiple phys-
ical and cognitive deficits that affect learning, communi-
cation, and ambulation. However, little is known about
levels of distress in caregivers of such children.

The purpose of this study was to access psychosocial
parameters associated with Joubert syndrome. The first
goal was to measure the level of caregiver burden experi-
enced by parents of these children and to see if these bur-
den scores correlated with the level of the child’s impairment.
It was expected that burden scores would correlate with the
use of adaptive coping methods and that the families of
children with Joubert syndrome would have disrupted fam-
ily functioning. We hypothesized that burden was positively
correlated with illness severity and negatively correlated with
the use of adaptive coping methods, and that family dys-
function was significantly greater in families of children
with Joubert syndrome than in families in the normative sam-
ple of the Family Assessment Device, especially in the areas
of communication, problem solving, and roles.
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METHODOLOGY

Subjects

The participants were 49 primary caregivers of children diagnosed
with Joubert syndrome. The sample included 32 boys and 17 girls
diagnosed with the syndrome, ranging in age from 9 months to 17
years. The mean age was 5.34 years (standard deviation, 3.99
years). The sample consisted of 91.8% European-American, 4.1%
Hispanic-American, 2.0% Asian-American, and 2.0% African-Amer-
ican children. The caregivers were 87.8% mothers and 12.2% fathers
of children diagnosed with Joubert syndrome. Primary caregivers
ranged in age from 24 to 52 years, with a mean of 34.0 years and a
standard deviation of 6.66 years (Table 1). All parents were mem-
bers of the Joubert Syndrome Foundation, a parent support group.

Procedure

Caregivers were recruited for this study either at a national Jou-
bert syndrome conference or by phone from information supplied
by a research registry. The Joubert Syndrome Foundation is an inter-
national network of more than 125 families of children with Jou-
bert syndrome or other cerebellar abnormalities. The majority of
families asked to participate returned assessment packets, either
through the mail or at a conference.

Definitions and Measures

Parents completed a battery of questionnaires, including the Beck
Depression Inventory, Caregiver Strain Index, Child Development
Inventory, Family Assessment Device, Ways of Coping Checklist-
Revised, and a demographic questionnaire.

Caregiver Burden

Burden is a multidimensional concept previously operationalized
as the negative emotional, cognitive, physical, and financial con-
sequences of providing care for others. Several studies of children
with chronic disorders having multidimensional symptoms found
that their parents experienced significant levels of distress, as
measured by the Parental Stress Index or the Questionnaire on
Resources and Stress.!"* In this study, we used the Caregiver
Strain Index, a 13-item questionnaire in a yes/no format (nean score,
3.519; SD, 3.497)."” The index reflects common stressors that occur
during caregiving and taps multiple dimensions in which burden
could be experienced (eg, physical health, emotional symptoms,
and social activities). The Caregiver Strain Index has high internal

Table 1. Demographic Characteristics

Children

Boys 32

Girls i}

Mean age in years 5.34 (3.99)
Race

European-American 92%

Hispanic-American %

Asian-American 2%

African-American 2%
Primary caregiver

Mother 87.8%

Father 12.2%
Mean primary caregiver age in years 34 (SD, 6.66)
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consistency (alpha = .86). Content validity was examined and sup-
ported in relation to care recipients’ characteristics, caregivers’ sub-
Jjective views of the caregiving situation, and the emotional health
of the caregivers.

Research also has shown that elevated levels of caregiver
burden increase the tendency for caregivers to become clinically
depressed.'*** To assess whether this occurs in Joubert syndrome,
the Beck Depression Inventory was used. This inventoryis a 21 Lik-
ert item self-report measure of depressive symptomatology.'®
Scores of 9 or lower are rated nondepressed, 10 to 15 mildly
depressed, 16 to 23 moderately depressed, and scores of 24 or more
are considered severely depressed. The Beck Depression Inventory
has well-established reliability and validity data.'®

There are conflicting results in the literature on whether ill-
ness severity affects caregiver burden and family functioning.
When comparing families of children with and without a handicap,
the best predictor of parental stress has been found to be the pres-
ence of a handicap.'”'® Severity of the disorder appears to affect
caregiver burden only in conditions that involve cognitive impair-
ments (ie, autism) but not primarily physical disorders (ie, cystic
fibrosis)."*" As Joubert syndrome can be fatal and causes both cog-
nitive and physical problems, it is probable that caregiver burden
and family functioning would be related to illness severity in fam-
ilies of children with the disorder.

In this study, illness severity was measured with the Child
Development Inventory (a 270-item true-or-false parental report
measure). This inventory is an updated version of the Minnesota
Child Development Inventory, which was originally designed to help
identify and describe children with a variety of developmental
problems.”" The Child Development Inventory is made up of nine
scales: Social, Self-Help, Gross Motor, Fine Motor, Expressive Lan-
guage, Language Comprehension, Letters, Numbers, and General
Development. For each scale, raw scores are converted to devel-
opmental age scores; from there, calculations are done to deter-
mine how far below chronologic age the child scored. According
to the Child Development Inventory manual, the normal range
extends to those scoring as much as 20% below chronologic age.
Scores 20% to 30% below chronologic age are considered border-
line. Scores greater than 30% below chronologic age are considered
severely delayed.

Most research supports the conclusion that a child’s age does
not affect level of parental burden. Although it has been suggested
that parental stress is likely to increase over time as children fail
to obtain age-related milestones, stress does not appear to corre-
late directly with age 182122

Coping

The literature on coping strategies of caregivers and families deal-
ing with chronic illness has predominately shown that the use of
palliative coping methods (eg, wishful thinking, self-blame, and
avoidance) is related to poor adjustment, increased depression and
anxiety, and poor physical health; such techniques are used most
often with stressors perceived to be uncontrollable.”*% Further-
more, children and adults who use more adaptive, or problem-
focused, coping styles (eg, building support systems, information
seeking, cognitive restructuring) experience less distress and a
lower incidence of depression and anxiety.?>*
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Parental coping skills were measured using the Ways of Cop-
ing Questionnaire-Revised, which is based on the Lazarus trans-
actional model of stress.* The questionnaire lists a range of both
behavioral and cognitive coping strategies, which are rated on a
four-point Likert scale ranging from “never used” to “regularly
used.” Scores from the Ways of Coping Checklist can be divided
into five factors: avoidance, blaming self, problem focused, social
seeking, and wishful thinking.

Family Functioning

When assessing problem areas within family functioning, studies
of families with ill children that used the Family Assessment Device
appeared more sensitive in detecting dysfunction than global fam-
ily assessment measures, such as the Family Environment
Scale.'"?*# Studies using the Family Assessment Device have
shown significant relationships between child disorders and dys-
function in communication, problem solving, and roles within the
family. The Family Assessment Device is divided into six sub-
scales: Affective Involvement, Affective Responsiveness, Behavior
Control, Communication, Problem Solving, and Roles. There is also
a General Functioning scale.” The Family Assessment Device is a
paper and pencil measure consisting of 60 items that can be given
to any family member older than age 12 years. The Family Assess-
ment Device has adequate test-retest reliability, moderate corre-
lations with other self-report measures of family functioning, and
differentiates families rated by clinicians as healthy from dys-
functional farilies.”!

For this study, Family Assessment Device subscale scores were
standardized across the entire sample (mean, 0; SD, 1) according
to the method described by Yeates et al.* For both raw and con-
verted scores, higher scores reflect worse family functioning.

All analyses were conducted using SPSS for Windows: Pro-
fessional Statistics, 7.5. All missing data were replaced with series
mean.

RESULTS

Family Characteristics

The mean number of people in each household was 4.15, with
astandard deviation of 1.65. Of the parents, 83.7 % were mar-
ried, 10.2 % were divorced, 4.1% were separated, and 2.0%
were single. Thirteen families had more than one sick child.
Data were analyzed from each family only one time. Thirty-
nine of 49 primary caregivers (79.6%) said that someone
helped them care for the child. Eleven (22.4 %) of these fam-
ilies hired help to care for their child. Ten (20.4%) parents
received help from someone within the household, while
seven (14.3%) caregivers had help from family members
outside of the home. Eleven (22.4%) families used combi-
nations of these to care for their child. According to the
demographic questionnaire, both primary and secondary
caregivers spend the majority of their time caring for and
sitting with the patient, as well as working (Table 2).

Caregiver Burden
Mean score on the Caregiver Strain Index was 19.65 (SD,
3.75), indicating significant burden. The caregivers’ responses

Table 2. How Parents Spend Time

Activity Hours Per Week
Patient care 16-21
Occupation 10-15
Sitting with patient 10-15
Housekeeping 9-10
Sitting with other children 6-9
Emotional support 5-6
Errands 5-6

indicated that feeling overwhelmed, physical strain, and
family adjustment were the most stressful aspects of car-
ing for a child with Joubert syndrome (Table 3). Mean Beck
Depression Inventory score for primary caregivers was 8.19
(in the nondepressed range), with a standard deviation of
6.83. Of primary caregivers, 33 parents scored in the non-
depressed range, 9 in the mildly depressed range, 6 in the
moderately depressed range, and 1 in the severely depressed
range. Pearson correlations conducted on the Caregiver
Strain Index and Beck Depression Inventory were signifi-
cant: R = .419; P = .003.

These scores support the hypothesis that parents of chil-
dren with Joubert syndrome have higher levels of burden,
but are not depressed. It also supports the results of earlier
research, which found that caregivers often might not be clin-
ically depressed, but that a significant correlation appears
to exist between caregiver burden and depression. All par-
ents appear to be burdened, but not all parents’ burdens man-
ifest themselves affectively.

Ilness Severity and Caregiver Burden

Severity of illness was defined as the percentage below
chronologic age, as measured by the Child Development
Inventory. As a group, the children, whose mean chronologic
age was 5.34, scored in the significantly delayed range on
all Child Development Inventory subscales. The mean devel-
opmental age scores were as follows: Expressive Language,
20 months; Fine Motor, 18 months; General Development,
20 months; Gross Motor, 12 months; Letters, 3 years,
3 months; Language Comprehension, 21 months; Numbers,
2 years, 4 months; Self-Help, 15 months; and Social,
21 months (Table 4). Each score is at least 31% below that
expected for age. The Numbers and Letters subscales had

Table 3. Caregiver Strain Index
Strain Percentage of Primary Caregivers
Felt overwhelmed 69.4
Physical strain 65.3
Family adjustments 63.3
Changes in personal plans 63.3
Work adjustments 63.3
Confining 57.1
Financial strain 51.0
Other family demands b3.1
Patients’ behavior upsetting 55.1
Inconvenient 44.9
Sleep disturbed 34.7
Upsetting to find patient changed 10.2

|
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Table 4. Child Development Inventory
Developmental
Subscale Mean (SD) Age, months
Expressive language 12.07 (14.87) 20
Fine motor skills 1.07 (8.77) 18
General development 19.55 (17.98) 20
Gross motor skills 6.48 (5.32) 12
Language comprehension 16.74 (15.52) 21
Letters 2,76 (4.17) 39
Numbers 3.83 (4.37) 28
Self-help 12.29 (9.86) 15
Social 16.50 (10.95) 21

the highest scores, but it should be noted that scores of 0
on these scales convert, respectively, to age 18 months and
2years, 1 month. The area that shows the most impairment
is the Gross Motor subscale, which would be expected in
children with a cerebellar disorder such as Joubert syn-
drome. Using the converted developmental ages of the indi-
vidual children of the General Development subscale of
the Child Development Inventory, 93% of the children were
severely impaired.

Pearson correlations conducted on the Caregiver Strain
Index and each of the scales of the Child Development
Inventory were not significant. Pearson correlations for the
Beck Depression Inventory and subscales of the Child
Development Inventory also were not significant. These
results do not support our second hypothesis. The amount
of parental distress is not related to illness severity. There
was not a significant difference in scores on either the Beck
Depression Inventory or Caregiver Strain Index for families
with one ill child compared to families with more than one
ill child.

In relating the child’s age to the level of burden as mea-
sured by the Caregiver Strain Index, there was no relation-
ship between age and Caregiver Strain Index score. The
mean score for parents of children in all age groups was in
arange from 19 to 21, indicating significant burden. In look-
ing at age and the Beck Depression Inventory, the trend
appears to show that depression scores increase for parents
of children up to age 4. The highest level of depression is
among parents of children ages 4 to 6 years. Finally, there
is a decrease in the level of depression among parents of
older children, with the lowest depression scores in the
oldest age group, 12 years and above (Figure 1).

Caregiver Burden and Coping

The mean scores (and standard deviations) for the Ways
of Coping Checklist subscales were as follows: Problem
Focused (0.42); Social Seeking (0.70); Avoidance, .96
(0.47); Wishful Thinking, 1.43 (0.68); Blame Self, .92 (0.68)
(Table 5).

Pearson correlations conducted on the Caregiver Strain
Index and the Wishful Thinking subscale of the Ways of Cop-
ing Checklist for the primary caregivers were significant:
R = .27; P = .05. The Pearson correlations for the Caregiver
Strain Index and all the other subscales were not significant.
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Figure 1. Depression levels in caregivers according to child age.

Pearson correlations conducted on the Beck Depression
Inventory and the Avoidance, Blame Self, and Wishful Think-
ing subscales of the Ways of Coping Checklist for the pri-
mary caregivers were significant: R =.50, P = .0002, R = .42,
P =.003, and R = .58, P = .00001. The Pearson correlations
for the Beck Depression Inventory and other subscales of
the Ways of Coping Checklist were not significant. These
results support the hypothesis that level of parental burden
is significantly related to coping skills. The level of burden
is also significantly correlated to the parents’ use of pallia-
tive coping skills, especially wishful thinking.

Family Functioning

The mean transformed score on the General Functioning
Scale of the Family Assessment Device for primary care-
givers was 2.17 (8D, 1.0), suggesting significant family dys-
function. The mean for the Roles subscale was 4.08 (SD, .9).
The Communication subscale mean was 2.84 (SD, 1.0). The
mean for the Problem Solving subscale was 2.54 (SD, 1.0).
The mean score on the Affective Involvement scale was 2.06
(8D, 1.0). The mean score for the Behavior Control subscale
was 2.01 (SD, 1.0). The mean score for the Affective Respon-
siveness scale was 1.88 (SD, 1.0 ) (Table 6).

Posthoc Analyses

We conducted a posthoc regression to explain why, although
the parents showed increased levels of distress on the
Caregiver Strain Index and did not show increased depres-
sion on the Beck Depression Inventory, their Caregiver
Strain Index and Beck Depression Inventory scores were
correlated. Schumacher and colleagues also found a

Table 5. Ways of Coping Checklist
Subscale Mean SD
Social seeking 2.26 0.70
Problem focused 2.04 0.42
Avoidance 0.96 0.47
Wishful thinking 1.43 0.68
Blame self 0.92 0.68
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Table 6. Family Assessment Device
Subscale Mean SD
Affective involvement 2.06 1.0
Affective responsiveness 1.88 1.0
Behavior control 2.01 1.0
Communication 2.84 1.0
General scale . 1.0
Problem solving 2.54 1.0
Roles 4.08 0.9

significant relationship between burden and depression in
their study investigating dynamic and static aspects of
caregiving in a sample of caregivers of chemotherapy
patients.” We chose the following representative scales
from our measures to enter into the regression equation to
predict Caregiver Strain Index scores: Gross Motor and
Social subscales of the Child Development Inventory, the
Wishful Thinking subscale of the Ways of Coping Checklist,
and the Global Functioning subscale of the Family Assess-
ment Device. These factors explained 15% of the variance
of the Caregiver Strain Index (R® = .153). For the Beck
Depression Inventory regression, the Fine Motor and Social
subscales of the Child Development Inventory, the Wishful
Thinking subscale of the Ways of Coping Checklist, and the
Global Functioning and Roles subscales of the Family
Assessment Device were selected. These factors explained
43% of the Beck Depression Inventory scores (R> = .434).
The variance of the Beck Depression Inventory scores
explained by dynamic factors significantly exceeded the
variance of the Caregiver Strain Index scores explained by
these factors. Our results seem to agree with those of Schu-
macher et al that it is the more dynamic aspects of the care-
giving situation, coping, and the family situation that are
most important in predicting depression.

DISCUSSION

This study describes the largest sample of families (49 fam-
ilies) with children diagnosed with Joubert syndrome thus
far in the literature. The data reveal that the parents are
receiving help in caring for their children from a variety of
sources, including family inside and outside of the home. The
majority of families do not have more than one ill child. The
results of the demographic questionnaire provide important
information about how the parents incorporate child care,
occupation, and household tasks into their daily lives. Both
primary and secondary caregivers spend most of their time
in caring for and sitting with the patient.

Results from the Caregiver Strain Index supported the
hypothesis that caregivers of children with Joubert syn-
drome would have significantly elevated levels of burden.
With a population mean of 3.519 (SD, 3.497), scores of 14
or more are considered a high burden on this scale; there-
fore, the mean score of 19.65 for primary caregivers shows
that they are significantly burdened. The results measuring
burden with the Beck Depression Inventory were not con-
sistent with the findings of the Caregiver Strain Index. The

majority of primary caregivers scored in the nondepressed
range of the Beck Depression Inventory. Although the major-
ity of caregivers in this sample do not report symptoms of
depression, 33% do report mild to severe depression. The
point prevalence of dysthymia or depression in the general
population ranges from 2% to 9%.* Therefore, our results indi-
cate that a higher percentage of caregivers of children with
Joubert syndrome report elevated depression levels com-
pared to the general population. Although the results of
the Caregiver Strain Index suggest that parents of children
with Joubert syndrome are significantly distressed, the
results of the Beck Depression Inventory do not support this
finding. The parents do appear to be burdened; however, not
all parents manifest their burden affectively. These contra-
dictory results suggest that the Beck Depression Inventory
is probably not an accurate measure of overall caregiver bur-
den because depression is only one aspect of burden.

Although the primary caregivers did not have signifi-
cantly elevated Beck Depression Inventory scores, the Care-
giver Strain Index scores were significantly elevated. The
Beck Depression Inventory and Caregiver Strain Index were
significantly correlated, yet only the Beck Depression Inven-
tory was significantly correlated with the coping measure.
Schumacher et al found similar results in a study of family
caregivers of persons receiving chemotherapy for cancer.*
This study used the Caregiver Strain Index and used the
depression subscale of the Profile of Mood States as its
depression measure. They measured coping skills with a one-
item overall assessment of the efficacy of the repertoire of
coping strategies. The majority of caregivers were women
and had a mean age of 43.8 years (SD, 14.7), similar to our
caregivers; however, the patients did not match our patient
sample because the majority of their patients were women
and had a mean age of 47.4 years (SD, 14.5). The authors
found their sample to have significant levels of burden and
low levels of depression, similar to our sample. They also
found a significant correlation between burden and depres-
sion. In conducting regression analyses, the authors found
that the majority of burden, as measured by the Caregiver
Strain Index, was accounted for by social background and
context and disease-related stressors. They found that cop-
ing and social support explained more of the variance in
depression. The authors concluded that strain was most
related to fixed characteristics of the caregiving situation,
while the dymamic factors of coping and social skills were
more related to depression. The authors further stated that
while burden might be an innate characteristic of caregiv-
ing, depression could be moderated more easily with suc-
cessful coping skills and social supports. This suggests that
while burden itself can be difficult to treat, depression in pri-
mary caregivers of chronically ill patients can be ameliorated
by increasing adaptive coping skills and social skills.

The results of the Child Development Inventory demon-
strate that the majority of children with Joubert syndrome
are significantly delayed and that the greatest delays are in
the areas of gross motor, self-help, and fine motor skills.
These results are expected in children with cerebellar mal-
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formations. Correlations between the measures of burden
and child impairment were not significant, suggesting that
child impairment level cannot predict parental burden. This
is not what was expected from the results of earlier stud-
ies. In previous studies, severity of disorders involving cog-
nitive impairments was correlated with levels of parental
burden. The results of this study suggest that the degree of
burden in parents of children with Joubert syndrome is
more dependent upon the parents’ coping skills and the
level of family functioning than on the child’s degree of
impairment. Degree of parental burden also does not appear
to be related to whether or not the family has more than one
child with Joubert syndrome. The properties of the child’s
illness itself do not appear to determine the parents’ level
of burden,; rather, parental functioning seems to be deter-
mined by the parents’ and family’s ability to adjust to the pres-
ence of chronic illness. This is encouraging in that mental
health professionals potentially can improve skills in these
areas, while characteristics of the child’s illness remain
inflexible.

Problem-focused and social-seeking strategies were
found to be used significantly more often by caregivers
than avoidance, wishful thinking, and self-blaming coping
skills. Avoidance and self-blaming coping skills were used
rarely by caregivers. These results are positive in that prob-
lem solving and social-seeking straiegies are adaptive cop-
ing strategies that are associated with better adjustment than
are palliative coping methods (avoidance, wishful think-
ing, and self-blame). The results demonstrate that the use
of palliative coping methods is positively correlated with
caregiver burden. The Caregiver Strain Index score for pri-
mary caregivers correlates with scores on the Wishful Think-
ing subscale of the Ways of Coping Checklist. The Beck
Depression Inventory score correlates with the Avoidance,
Blame Self, and Wishful Thinking subscales for primary
caregivers. These results support previous findings in the
literature that palliative coping methods are associated
with higher levels of burden,; that is, if the parents had bet-
ter coping skills they would be less burdened and less
depressed.

Standardized scores above 2 for the Family Assessment
Device suggest family dysfunction. Elevated scores were
found for all subscales except Affective Responsiveness.
The highest scores were on the Roles, Communication, and
Problem Solving subscales, as expected based on previous
research. Therefore families of children with Joubert syn-
drome have increased levels of communication, problem
solving, and role difficulties. This implies that families make
significant adjustments in their duties and are often over-
whelmed by these demands. In previous studies of families
with healthy and developmentally delayed children, positive
family functioning has been associated with decreased
parental stress. Important family characteristics for adapting
to crisis, such as caring for an ill child, include cohesion, inte-
gration, and adaptability.**" These characteristics, as well as
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family expression of emotions and supportiveness, have
been shown to be related to better psychologic adjustment.24%

In summary, parents of children with Joubert syndrome
have increased burden. Furthermore, this burden is associ-
ated with the use of palliative coping methods and problems
in family functioning. It is not surprising that coping relates
to burden. As Thompson and coworkers indicated, uncon-
trolled stressors, such as illness, are related to palliative
coping.” Coping style and family functioning contribute
more to the parents’ level of burden than does the level of
the child’s functioning. These findings will be very helpful in
directing counseling for families of children with Joubert syn-
drome by helping the parents to obtain adaptive coping
styles and improve family functioning in the areas of com-
munication, problem solving, and roles. These results are
encouraging because, while the child’s level of impairment
is difficult to change, coping skills can be taught and improved
in parents. Also, while improving coping skills will be help-
ful in dealing with parental burden, improved skills also will
reduce the caregivers’ susceptibility to depression.
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