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ABSTRACT
Aim: To examine the ability of children and youth with myelomeningocele to

independently manage clean intermittent catheterization.
Methods: There were 50 participants with myelomeningocele (5–18 years); 13 of

them had also participated in a previous hospital-based study. Their abilities and interest in

completing the toilet activity were examined at home or in school using an interview and

the Canadian Occupational Performance Measure (COPM). Actual performance was

observed and rated. Background variables were collected from medical records and

KatAD+E tests.
Results: In total, 48% were observed to perform the toilet activity independently, in

comparison with 74% who self-reported independence. Univariate analyses found

KatAD+E could predict who was independent. COPM failed to do so. Ability to remain

focused and ambulation were predictors of independence, but age, sex and IQ were not.

Multivariable analysis found time to completion to be the strongest predictor of indepen-

dence. Four children were independent in their familiar environment, but not in the hospital

setting, and six of 13 children maintained focus only in their familiar environment.

Conclusions: Interviews were not sufficiently accurate to assess independence in the toilet
activity. Instead, observations including time to completion are recommended. The execution of the
toilet activity is influenced by the environmental context.

INTRODUCTION
Most children with myelomeningocele (MMC) have neuro-
genic bladder dysfunction, mainly with emptying difficulties
resulting in incontinence and recurrent urinary tract infec-
tions. These difficulties are usually combined with neuro-
genic bowel dysfunction (1,2). The bladder dysfunction is a
threat to kidney function compelling a majority of children
with MMC to use clean intermittent catheterization (CIC)
for bladder emptying, usually from birth (3,4). During the
first years of life, CIC is managed by parents with the goal
that children will manage the task themselves before begin-
ning school. CIC was introduced in the late 1970s (5) and
requires the child to: (i) prepare the equipment; (ii) undress
to access the urethral orifice; (iii) hand washing; (iv) pre-
pare and insert the catheter into the urethra; (v) empty the
bladder and (vi) clean up afterwards.

These procedures must be repeated every third or fourth
hour during daytime. This lifelong, regular, low pressure
bladder emptying self-care treatment is now a standard

procedure for children with MMC. However, the rationale
behind it is not always apparent to the children (6,7). A
review of treatment regimes for children with neurogenic
bladder and bowel dysfunction shows that independence in
the toilet activity is quite rare (8,9) despite varying and
intensive interventions from habilitation centres and
paediatric clinics (9). For many children with MMC, anti-
cholinergic drugs are also required, usually administrated
intravesically several times per day (3). Some children have
undergone different surgical procedures aimed to improve
bladder emptying and continence. Incontinence, however,
remains common and is for many individuals the largest
obstacle to independence (10,11). The often lifelong need
for specific neurogenic bladder and bowel interventions
make many children with MMC dependent in the toilet
situation into adulthood (12). This study focuses on man-
agement of the toilet activity related to CIC, as opposed to
bowel emptying. For simplicity, the activities related to CIC
will hereafter be referred to as the toilet activity.
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There are important implications of being dependent in
managing toileting tasks for children and adolescents with
MMC. The need for specific equipment, designated spaces
and additional time can impose a considerable barrier to
participation in productive and leisure activities in the com-
munity (13). Any subsequent reduction in participation in
social and community-based activities may lead to isolation
and reduced health and well-being (14–16).

An observational study of children and youth with MMC
performing CIC in a hospital setting as part of their annual
review demonstrated that the they were unaware of their
abilities and limitations in performing the toilet activity (8).
One key outcome was that their time processing abilities
were related to their independence. Time processing abili-
ties include mental functions of ordering events in chrono-
logical sequence, allocating amounts of time to events and
activities and relate to children’s time management (17).
ICF-CY (18) defines time management1 as part of the
higher-level cognitive functions, commonly referred to as
executive functions. Cognitive impairments in children with
MMC have frequently been reported as including planning
and initiation of task-oriented actions, as well as sustaining
focus on the task. Timing, attention and task-related move-
ment are inter-related. Therefore, these executive cognitive
functions will be reflected in the performance of activities of
daily life (19). In addition to findings related to the effect of
time processing on managing the toilet activity, Donlau and
Falkmer (8) found that to accurately assess the children’s
independence, they must be observed performing the task.
However, in that study, the hospital setting may have influ-
enced the outcome, affecting both the children’s focus when
performing the toilet activity and their time processing abil-
ity.

This study aimed to extend our knowledge of the toilet
activity abilities of children with MMC who are treated with
CIC by evaluating their performance in a familiar environ-
ment, either at home or in school. The specific aims were to:

(i) Examine the consistency in determining indepen-
dence in the toilet activity between self-reported and
direct observation of performance.

(ii) Identify and describe the influence of locomotor,
focus and time processing abilities on independence
in, and time taken to complete, the toilet activity.

(iii) Determine which variables are the strongest predic-
tors of independence in the toilet activity.

(iv) Evaluate whether independence in the toilet activity
was different when performed in a well-known envi-
ronment compared with the hospital setting.

METHODS
Informed consent was given by all the participating children
and their parents. The study was approved by a Regional

Ethical Committee in Linköping. The study design and pro-
cedures conformed to the declaration of Helsinki.

Participant eligibility and recruitment
Eligible participants were sought from the regional hospital,
and through occupational therapists in four counties out-
side the Linköping region. Inclusion criteria included ages
5–18 years, diagnosis of MMC and treatment using CIC. In
total, 76 children with MMC were asked to participate in
the study. Twenty-six of them declined but allowed access
to their medical records.

Procedures and instruments
Data were gathered on the background characteristics of
the participants, their self-reported independence, their
time processing ability and whether they demonstrated
independence in the toilet activity in a self-nominated famil-
iar environment. The procedures used to gather these data
are described in the following sections.

Background data
The medical records of the 76 children were scrutinized to
extract data on the child’s age, sex, the presence of hydro-
cephalus, walking ability according to the HOFFER classifi-
cation (20) scoliosis ⁄ kyphosis, learning disabilities as
determined by IQ assessed by formal psychological tests at
the habilitation centres, and whether the child required a
personal assistant (PA) at home and ⁄ or in school. The back-
ground characteristics of these 76 children are presented in
Table 1.

There were no significant differences between partici-
pants and nonparticipants on any of the variables. Of the 50

Table 1 Background characteristics of the 76 children who were potential par-

ticipants, divided into participants and nonparticipants

The participants
(n = 50)

The nonparticipants
(n = 26)

Age mean ⁄ median (range) 12.5 ⁄ 12.1

(5.8–18.3 years)

12.8 ⁄ 14.2

(6.4–17.3 years)

Sex #$ (n) 25 = 50%#,

25 = 50%$

16 = 62%#,

10 = 38%$

Hydrocephalus (%) 45 = 90 23 = 83

Hoffer 1 (%) 19 = 38 9 = 35

Hoffer 2 (%) 3 = 6 5 = 19

Hoffer 3 (%) 1 = 2 0 = 0

Hoffer 4 (%) 27 = 54 12 = 46

Operated for

scoliosis ⁄ kyphosis (%)

18 = 36 6 = 23

IQ normal (%) 38 = 76 22 = 85

IQ mild learning disabilities (%) 9 = 18 1 = 4

IQ moderate learning

disabilities (%)

3 = 6 3 = 11

PA in school (%) 33 = 66 17 = 66

PA in school and at home (%) 2 = 4 1 = 4

# = male $ = female; Ambulation according to Hoffer: Hoffer 1 (community

ambulator), Hoffer 2 (household ambulator), Hoffer 3 (nonfunctional ambula-

tor), Hoffer 4 (nonambulator); Hoffer 1–2 were considered ambulant,

whereas Hoffer 3–4 were wheelchair users. IQ was assessed by formal psy-

chological tests at the habilitation centres. PA, personal assistant.1b1642.
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participants (mean age 12.5), 13 participated in a previous
observational study where their toilet activity was observed
in a hospital setting (8). Data from these observations are
used for comparison to meet aim iv.

Self-reported independence in the toilet activity
The children who participated were assessed with the Cana-
dian Occupational Performance Measurement (COPM)
(21), where the child rated their perceived performance of
the toilet activity and their satisfaction with their perfor-
mance. The COPM was slightly modified because the toilet
activity was prechosen. The rating scales range from 1 ‘I
never do ⁄ I am not satisfied at all’ to 10 ‘I do extremely
well ⁄ I am extremely satisfied.’ The COPM has been used in
a wide variety of paediatric research and has strong evi-
dence supporting its validity and reliability (22,23).

In addition, the children were interviewed to obtain their
opinions on whether they independently performed each
of 10 identified subtasks of the toilet activity and whether
they wanted to perform them. The subtasks were as fol-
lows:

1 I keep track of when to perform my toilet activity.
2 I prepare all the equipment I need for the toilet activity.
3 I undress myself as much as needed.
4 Independently I transfer myself to the toilet, if needed.
5 I wash my hands.
6 I prepare and insert the catheter into the urethra.
7 I clean up afterwards.
8 I notify my suppliers of catheters when there are just a

few left.
9 I order any material for the toilet activity when needed.

10 I decide myself upon the extent of assistance I want to
have.

The classification ‘does not want to perform’ was applied
both when children said they did not want to do the task
themselves and when they indicated they were happy to
receive assistance. Each child’s response was recorded by
the following four classifications:

• Does not perform and does not want to perform.
• Does not perform but wants to perform.
• Does perform but does not want to perform.
• Does perform and wants to perform.

To summarize the child’s response for the whole toilet
activity into one of these four categories, the following pro-
cedure was undertaken: if the child claimed not to perform
one or more of the 10 subtasks, their entire toilet activity
was classified as ‘does not perform’. Likewise, if the child
indicated not wanting to perform one or more of the sub-
tasks, the entire toilet activity was classified as ‘does not
want to perform’.

Observation of performance of the toilet activity
The participant and the family decided where the observa-
tion of the toilet activity would take place. Thirty-seven

participants chose to do it at home, and the remaining 13 at
school. All data were collected by the first author with the
exception of four participants, for whom data were col-
lected by a specially assigned occupational therapist in the
region. In 20 cases, data were collected together with the
participant’s local occupational therapist and in one case
with the urotherapist.

The participants were observed during the toilet activity
using the same observation form as in the hospital-based
study (8). This observation form has been shown to have an
inter-rater agreement of 88% (8). During the task perfor-
mance, the observer continuously assessed:

1 time taken to complete the toilet activity.
2 the participant’s focus on the activity, measured as

maintained or lost, as this relates to the efficiency, i.e.
planning and organizing of the toilet activity.

3 independence in each of the 10 subtasks of the toilet
activity.

Each subtask was rated from 5 = totally independent to
1 = the parents or the PA completed the entire subtask
without any involvement of the participant. Participants
who scored 5 on all performed subtasks were judged as
independent.

Assessment of time processing abilities
Similar to the previous hospital-based study (8), the Ka-
tAD2 test (17) was administered immediately after the
observation of the toilet activity. Preliminary evidence sup-
ports the construct validity of this test as a measurement
of time processing ability (17). Scores on the KatAD range
from 0 to 69, and increasing scores indicate better time
processing ability. As an indication, children with no dis-
abilities aged 11–12 achieve an average score of 66.6 on
this test (24). In addition, children’s scores on the KatAD
have been shown to be positively correlated with self-rat-
ings of autonomy (r = 0.519), suggesting that children with
good time processing ability possess a higher degree of
autonomy than children with bad time processing ability
(17). Recently, a section called KatE has been added to
KatAD. KatE comprises a short self-rating scale derived
from a previously validated questionnaire measuring
autonomy (25). The KatE scores range from 0 to 42 with
high scores, indicating a high degree of self-reported inde-
pendence and participation in different activities of daily
living. A Rasch analysis of the self-rating scale for children
with disabilities has provided evidence of internal scale
validity and 93.4% goodness of fit person response validity
(26). The self-rating scale demonstrated acceptable inter-
nal consistency (Cronbach’s a = 0.79). Altogether, the self-
rating scale of autonomy demonstrated acceptable psycho-
metric properties (17,27,28). KatE scores have been found
to be significantly correlated with time processing ability
(26).

2Since then, its originator has renamed it to KaTidY.
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Statistical analyses
Data were analysed using SPSS 14.1 (SPSS Inc., Chicago,
IL, USA) and in all analyses, the a-level was set to 0.05.

To examine differences in independence in the toilet
activity between selected subgroups of children, chi-squared
tests were used to compare categorical data, and after
checking for normal distribution with the Kolomogorov–
Smirnov test, Students t-tests were used for normally dis-
tributed interval-level variables, and Mann–Whitney U-test
or Kruskal–Wallis test for non-normally distributed data
and ordinal-level data.

To assess the relationships between selected variables and
the outcome of interest, Pearson’s correlation (r) and Spear-
man’s rank correlation (rs) were used. Further analyses were
carried out using partial least squares (PLS) regression by
means of projection to latent structures. PLS regression
finds the relations between two matrices (X and Y), i.e. it
finds a linear model describing some predicted variables
(the Y matrix) in terms of other observable variables (the X
matrix). One or more principal components are obtained
from the analysis, and their significance is tested with a
cross-validation method. Variables with high loadings
(either positive or negative sign) upon the same component
are inter-correlated. The PLS regression was performed to
analyse which of the variables could predict whether the
child was observed as independent or not in the toilet activ-
ity. In this study, a method called PLS discriminant analysis
was used to maximize the separation between the indepen-
dent children and the children who were not independent,
based on the X variables. The variable influence on projec-
tion (VIP) identifies the most prominent variables for the
model. Variables with a VIP ‡ 1 were considered most influ-
ential for the model (29), implying a strong relationship with
independence. The goodness of fit was described by R2 and
Q2 described the goodness of prediction. PLS regression is
the least restrictive of the various multivariate extensions of
the multiple linear regression model. This flexibility allows it
to be used in situations where the use of traditional multi-
variate methods is severely limited, such as when there are
fewer observations than predictor variables. PLS is a distri-
bution-free approach to regression unlike models using the
usual maximum likelihood estimation method, which
assumes multivariate normality. The advantages of PLS
include ability to handle multicollinearity among the inde-
pendent variables; robustness in the face of data noise, miss-
ing data and violation of the usual statistical assumptions of
latent variable modelling.

RESULTS
In addition to the background variables, data describing the
observed and self-reported performance of the toilet activity
are presented in Table 2 for each of the 50 participants, of
whom 24 were observed to be independent.

Accuracy of self-reported independence
The overall agreement between self-reported and observed
independence in the toilet activity was 74% (37 ⁄ 50), as

shown in Table 3. The sensitivity (percentage of cases cor-
rectly reported to be independent) was 75%. Specificity,
which is the percentage of cases correctly reported to be
dependent, was 73%.

Influence of background variables on independence and
time to completion
There was no evidence that observed independence was
influenced by sex or age. However, children who had better
ambulation abilities according to their Hoffer scores, who
maintained focus and had better time processing ability (Ka-
tAD scores) were more likely to be observed as independent
in their toilet activity, as shown in Table 4. As expected,
those who had higher scores on KatE were also more likely
to be observed as independent.

Furthermore, no evidence was found that age or IQ had
any impact on time to complete the toilet activity. However,
girls, children who had better ambulation abilities according
to their Hoffer scores, those who maintained focus and
those who were observed to be independent were more
likely to complete the task faster than their counterparts,
with mean times ranging from 5.0 to 7.2 min compared with
means ranging from 10.2 to 11.9 min, as shown in Table 5.
In addition, the self-reported independence and participa-
tion in different activities of daily living, as measured by
KatE, were negatively correlated with time to completion
(rs = )0.52, p = 0.001).

Predictors of independence
The PLS discriminant analysis resulted in a model with one
significant component (Eigen value = 3.54), explaining
51% of the group belonging (independent or not as assessed
in the observation). Hence, the goodness of fit was
R2 = 0.514 and the goodness of prediction was Q2 = 0.458.
The strongest predictor of independence, as determined by
VIP values, was time to completion, followed by KatE,
COPM performance, self-rated independence as defined by
the child in the interviews, focus and age (Fig. 1). IQ was
the least influential variable on independence in the toilet
activity.

Satisfaction with performance of the toileting activity
In total, 24 of 50 children were completely satisfied with
their toilet activity, i.e. rating 10 on the COPM satisfaction
assessment, and 19 assessed their performance as good as
possible, as shown in Table 2. The median COPM rating for
both performance and satisfaction was 9 (range 1–10).
Seven children rated their satisfaction lower than their per-
formance, all of them being community ambulators, i.e.
HOFFER 1. There was a moderate positive correlation
between self-rated performance and satisfaction (rs = 0.5,
p = 0.001). Of the 26 children observed to be dependent in
their toilet activity, 38% (10 ⁄ 26) rated their performance
using the COPM very high, as either 9 (4 children) or 10 (6
children). The corresponding figures for their satisfaction
with their performance, as rated on the COPM, were even
higher; i.e. 46% (12 ⁄ 26) assessed their performance as
either 9 (2 children) or 10 (10 children).
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The interviews revealed that 24 of the children who rated
themselves as dependent were happy to accept assistance in
the toilet activity, ‘I take all possible assistance, because it
takes too much time in the toilet.’ Only one child of these
children (child no. 3) wanted to perform the required tasks
to become independent. In contrast, 16 of the 25 children
who rated themselves as independent did not want to per-
form the required tasks to remain independent. The remain-
ing nine children claimed to be, and wanted to remain,
independent.

The nine children who rated themselves as independent
and who wanted to have control over all tasks in the toilet
activity reported difficulties in doing so:

‘Yeah, I may very well day dream while I’m in the toi-
let and completely lose track, but eventually someone
will knock on the door...’

‘If I forget to bring fresh catheters, I usually find an
old one from last time I was here in the wastebas-
ket…’

‘Of course I handle all the subtasks myself, except for
ordering the products I need…it has not struck me
before but, mind you, I’m going to do it next time’

‘I can definitely do it all by myself but then I have to
hurry up before mum enters…’

The subtasks that the children performed independently
were also the ones they wanted to be independent in, or at
least handle autonomously. To keep track of time when per-
forming the toilet activity was reported as problematic by 20
children. Some ambulant children reported that the more or
less fixed time to go to the toilet constituted a barrier to par-
ticipation with peers in other activities. ‘I can’t go with my
friends after school, because I am not sure I’ll find a toilet at
the right time’.

Impact of environment on independence and maintained
focus in the toilet activity
Thirteen children participated both in the present study and
in a previous study (8), where all data were gathered in a
hospital setting when the children attended their annual
medical review. The time between occasions of measure-
ment ranged from 1 to 16 months, with the median age of
participants on the first occasion being 10.1 and on the sec-
ond occasion 11.6. A comparison of their performance of
the toilet activity within these two settings is presented in

Table 3 Agreement of self-reported and observed independence in the toilet

activity

Observation

TotalsIndependent Dependent

Self-reported

Independent 18 7 25

Dependent 6 19 25

Totals 24 26 50

Table 4 The impact of selected child characteristics on observed indepen-

dence in the toilet activity

Dependent Independent Test and p-values

Male (n = 25) 8 17 } n.s.

Female (n = 25) 16 9

Age, mean (SD) 14.1 (2.9) 11.1 (3.7) n.s.

Hoffer 1 or 2 (n = 21) 8 13 } v2 = 6.41,

p < 0.001Hoffer 3 or 4 (n = 29) 18 11

Maintained focus (n = 37) 13 24 } v2 = 1.14,

p = 0.001Lost focus (n = 13) 13 0

KatAD, mean (SD) 38.4 (18.5) 52.1 (13.2) Z = )2.8,

p = 0.04

KatE, mean (SD) 16.2 (7.8) 27.6 (6.9) Z = )4.3,

p < 0.001

n.s., not significant.

Table 5 Impact of selected child characteristics on time to completion

Time to complete
the task, mean, (SD) Test and p-values

Male (n = 25) 10.2 (6.1) } Z = )2.9,

p = 0.004Female (n = 25) 6.7 (5.5)

Age rs = 0.176 n.s.

Hoffer 1 or 2 (n = 21) 5.0 (3.3) } Z = )4.1,

p = 0.001Hoffer 3 or 4 (n = 29) 11.2 (6.2)

Maintained focus (n = 37) 7.2 (5.7) } Z = )2.7,

p = 0.007Lost focus (n = 13) 11.9 (5.8)

Observed independence (n = 24) 4.5 (1.8) } Z = )4.8,

p = 0.001Observed dependence (n = 26) 12.4 (6.2)

IQ normal (n = 38) 10.0 (6.3) } n.s.

IQ mild or moderate impairment

(n = 12)

8.0 (5.9)

n.s., not significant.

Figure 1 Variable importance on projection (VIP) from the PLS discriminant

analysis, explaining 51% of the group belonging. Variables with VIP ‡ 1 were

considered important, and high values indicate strong predictors of group

belonging (independent or not).
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Table 6. Four children who were determined to be depen-
dent in the toilet activity in the hospital setting were found
to be independent at home or in school. Each of these chil-
dren maintained focus in the familiar environment but not
in the hospital setting.

DISCUSSION
When asked, a quarter of the participants in the present
study incorrectly reported their ability to independently
complete the toilet activity. This finding is similar to that
reported in a previous study comprising of 22 children that
compared observed independence with independence as
reported within the medical records (8). This discrepancy is
likely due to the fact that the medical records were based on
interviews with the children rather than on observations.
Hence, an interview is not a sufficiently accurate tool to
assess independence in the toilet activity for children and
youth with MMC. Neither is the COPM, despite the fact
that the performance measurement within it was a strong
predictor in the PLS discriminant analysis model. However,
it must be kept in mind that this model’s explanatory value
was only 51%. More than a third of those observed to be
dependent reported top performance, and almost half of
them were equally satisfied with their performance. The
COPM measures perceived performance and, like the inter-
view report of independence, is not sufficiently sensitive or
specific to observed independence. Asking participants to
rate the level of their perceived performance is, however,
not exactly the same as asking them whether they are inde-
pendent. Nevertheless, our results do raise the question of
whether children and youth with MMC are appropriate
candidates for self-report instruments that aim to measure
capacity.

Only half of the participants in the present study, whose
ages ranged from 5.8 to 18.3, were observed to be indepen-
dent in their toilet activity. It has been proposed that adoles-
cents with MMC become autonomous at a later age
compared with their healthy peers and that cognitive ability,
rather than degree of physical ability, predicts the age at
which they achieve autonomy (30). Davis et al. (30)
describe older children and youths (12–18 years) in a
cohort of 158 patients followed over 10 years and con-
cluded that differences in cognitive ability explained the
variance in median ages for skill acquisition more than
physical lesion level. In contrast to Davis et al (30) findings,
in the present study neither age nor IQ ratings were impor-
tant predictors of independence or the time taken to com-
plete the task. Our study did not measure fine motor ability,
but a general measurement of physical capacity was
obtained through the Hoffer ratings. Interestingly, while
Hoffer ratings could distinguish between those who were
dependent or independent at a bivariate level, when
included in the moderately explanatory multivariate analy-
sis, ambulation was no longer an important predictor of
independence in the toilet activity. The important predic-
tors for independence in the toilet activity were related to
time processing ability, i.e. indirectly to executive functions,
confirming previous findings (8). The results from both Ka-
tAD, related to time processing ability, and KatE, measuring
self-reported independence and participation, could dis-
criminate between those observed to be independent and
those not. Unexpectedly, KatAD was not found to be an
important variable for independence in the PLS discrimi-
nant analysis model in the present study although the inde-
pendent children scored significantly higher on KatAD than
the dependent.

Because of the univariate association between time pro-
cessing and independence, we would recommend that the
entire KatAD+E test is used rather than just the KatE sec-
tion in clinical practice. Time processing involves many
neuropsychological demands, for example memory and
executive function, important factors that apparently are
necessary to manage the toilet activity. Those participants
who remained focused completed the task more quickly,
and time to completion was the best predictor of indepen-
dence in the PLS model. These findings are congruent with
Peny-Dahlstrand et al (31) claim that even when children
with MMC have the physical skills, their executive dysfunc-
tion may affect their performance.

This study included children from 5 years of age up to
adulthood with various IQ scores, and despite this variabil-
ity, neither the present study nor the previous one (8) found
that age or IQ was an important predictor of independence
in this activity. The differential importance of time process-
ing ability as a measure of executive function and IQ rating
supports the notion that IQ rating alone cannot be equated
with all aspects of cognitive functioning. In addition, while
the girls performed their toilet activity more quickly than
the boys, there was no sex difference with respect to inde-
pendence. Clinicians should not assume that the children’s
and the youth’s reports of their independence are accurate.

Table 6 Comparison of performance for n = 13 children in a hospital setting

compared with home or school

Child, as
numbered
in Table 2

Independent
in the hospital
setting

Independent
in home ⁄ school
setting

Hospital
setting;
maintained
focus

Home ⁄ school
setting;
maintained
focus

3 Yes Yes Yes Yes

6 Yes Yes

7 Yes Yes

13 Yes Yes Yes Yes

14 Yes Yes Yes Yes

17 Yes Yes

22 Yes Yes

26 Yes Yes

27

32 Yes

39 Yes Yes

40 Yes

45 Yes Yes

Totals n = 3

Independent

n = 7

Independent

n = 6

Maintained

focus

n = 12

Maintained

focus
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For accuracy of assessment, the children and youth must
instead be observed doing the activity. However, if there is
insufficient time, or they prefer to maintain their privacy,
measures of executive functions, using the KatAD +E bat-
tery for example, appear to be a useful predictor of indepen-
dence.

Another interesting finding was that most participants
(80%) reported that they did not want to be independent;
that is, they were happy to accept assistance to perform the
toilet activity. This was even true for 17 of the participants
who were observed to be independent. This may be a conse-
quence of cognitive dysfunction that makes it difficult for
youth with MMC to comprehend the long-term implica-
tions of requiring assistance in this daily activity. Further-
more, it is also possible that there has been no, or reduced,
expectations that they should be independent, either from
the participants themselves or from their caregivers. As sta-
ted by Brislin (32), ‘Psychosocial difficulties during develop-
ment are often not the direct result of congenital
abnormalities such as spina bifida; instead, these difficul-
ties arise as a function of ineffective social supports and
environmental factors’ (p. 38). Ongoing dependence may,
consequently, be related to reduced expectations, or a
learned helplessness, because most children with MMC
have a large number of people supporting their activities,
even in the most private situations.

Some participants performed the toilet activity more
independently and were more focused in a familiar environ-
ment, compared with the unfamiliar hospital environment.
The difference in performance highlights the important
impact environmental factors can have on performance
and suggests also that these participants had not reached
the autonomous level of learning, where the skill perfor-
mance is flexible and efficient regardless of the environ-
mental context (33). For children and youth with MMC to
be independent in their daily life, the CIC activity should be
a skill as free from its context as possible. Preferably, they
should achieve this skill long before they enter adulthood.
The ability to complete this task independently and effi-
ciently, by maintaining their focus, is likely to reduce the
participation barriers associated with toileting and subse-
quently enhance the capacity for youth and adults with
MMC to engage in community activities. Helping children
and their families to become aware of how the toilet activity
is carried out is an important part of treatment, and any
cognitive dysfunctions in the child should be addressed as
part of an intervention programme. Future research should
investigate the effectiveness of interventions aimed at
increasing the independence of children and youth with
MMC.

The present study focused on the urinary toilet activity, as
CIC has to be performed more frequently than bowel emp-
tying. However, children with MMC also find indepen-
dently managing bowel emptying difficult. This is yet
another crucial obstacle for independence (13). Bowel irri-
gation procedures are even more time-consuming than uri-
nary toilet activities and need more support. Our exclusion
of bowel irrigation procedures in the assessment of the

participant’s independence is a limitation of the present
study, because true independence in the toilet activity cov-
ers both these procedures. Another limitation of the present
study is the low number of children who participated in the
hospital-based study, which indeed compromises the com-
parisons between the two.

CONCLUSIONS
Half of the participants with MMC in this study had the abil-
ity to be independent in CIC, indicating that it is possible to
achieve independence in this activity. However, this study
suggests that the execution of the toilet activity may be influ-
enced by the environmental context. Interviews are not suf-
ficiently accurate to assess independence in the toilet
activity for children and youth with MMC. Neither age and
sex nor IQ was associated with independence in the toilet
activity. Rather, the best predictor for independence was
found to be time to completion which may be related to time
processing ability in people with MMC. Clinicians therefore
may utilize this knowledge to design interventions that sup-
port the time management of children and youth with MMC
in the toilet and potentially increase the proportion of them
who achieve independence well before adulthood.
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bom L. Medical problems in adolescents with myelomeningo-
cele (MMC): an inventory of the Swedish MMC population
born during 1986–1989. Acta Paediatr 2007; 96: 446–9.

2. van Gool J, Dik P, de Jong T. Bladder-sphincter dysfunction in
myelomeningocele. Eur J Pediatr 2001; 160: 414–20.

3. de Jong T, Chrzan R, Klijn A, Dik P. Treatment of the neuro-
genic bladder in spina bifida. Review. Pediatr Nephrol 2008; 23:
889–96.

4. Dik P, Klijn A, van Gool J, de Jong-de Vos van Steenwijk C, de
Jong T. Early start to therapy preserves kidney function in spina
bifida patients. Eur Urol 2006; 49: 908–13.

5. Lapides J, Diokno A, Silber S, Lowe B. Clean, intermittent self-
catheterization in the treatment of urinary tract disease. J Urol
1972; 167: 1584–6.

6. Fägerskiöld A, Glad Mattsson G. Disabled children and adoles-
cents may be outsiders in the community. Int Nurs Rev DOI:
10.1111/j.1466-7657.2010.00810.x.

7. Greenley R, Coakley R, Holmbeck G, Jandasek B, Wills K.
Condition-related knowledge among children with spina bifida:
longitudinal changes and predictors. J Pediatr Psychol 2006;
31: 828–39.

8. Donlau M, Falkmer T. Independence in the toilet activity in
children with myelomeningocele – managing clean intermittent
catheterization in a hospital setting. Acta Paediatr 2009; 98:
1972–6.

9. Glad Mattsson G, Donlau M, Mattsson S, editors. Spend a
penny independent – a multidisciplinary project. SRHSB 53rd
Annual Meeting; 2009 Belfast http://www.srhsb.org/latest-
abstracts.aspx.

10. Hicken B, Putzke J, Richards J. Bladder management and qual-
ity of life after spinal cord injury. Am J Phys Med Rehabil 2001;
80: 916–22.

11. Lollar D. Secondary conditions: concepts, identification and
intervention. Eur J Pediatr Surg 1997; 7 Suppl 1: 17.

Donlau et al. Toilet activity at home in MMC

ª2010 The Author(s)/Acta Pædiatrica ª2010 Foundation Acta Pædiatrica 2011 100, pp. 429–438 437



12. Woodhouse C. Myelomeningocele: neglected aspects. Pediatr
Nephrol 2008; 23: 1223–31.

13. Johnsen V, Skattebu E, Aamot-Anderssen A, Thyberg M.
Problematic aspects of faecal incontinence according to the
experience of adults with spina bifida. J Rehabil Med 2009; 41:
506–11.

14. Desha LN, Ziviani JM, Nicholson JM, Martin G, Darnell RE.
Physical activity and depressive symptoms in American
adolescents. J Sport Exerc Psychol 2007; 29: 534–43.

15. Passmore A. The occupation of leisure: three typologies and
their influence on mental health in adolescence. OTJR-Occup
Part Heal 2003; 23: 76–83.

16. Rimmer JH, Braddock D, Pitetti KH. Research on physical
activity and disability: an emerging national priority. Med Sci
Sport Exerc 1996; 28: 1366–72.

17. Janeslätt G, Granlund M, Alderman I, Kottorp A. Development
of a new assessment of time processing ability for children,
using Rasch analysis. Child Care Health Dev 2008; 34: 771–80.

18. WHO. International Classification of Functioning, Disability
and Health, ICF for children and youths (ICF-CY). Geneva:
World Health Organization, 2007.

19. Dennis M, Edelstein K, Hetherington R, Copeland K, Frederick
J, Blaser S, et al. Neurobiology of perceptual and motor timing
in children with spina bifida in relation to cerebellar volume.
Brain 2004; 127: 1292–301.

20. Hoffer M, Feiwell E, Perry R, Perry J, Bonnett C. Functional
ambulation in patients with myelomeningocele. J Bone Joint
Surg 1973; 55: 137–48.

21. Law M, Baptiste S, Carswell A, McColl MA, Polatajko H,
Pollock N. Canadian occupational performance measure
(Swedish version). Arbetsterapeuter FS, editor. Nacka: FSA,
1999.

22. Carswell A, McColl MA, Baptiste S, Law M, Polatajko H,
Pollock N. The Canadian Occupational Performance Measure:
a research and clinical literature review. Can J Occup Ther
2004; 71: 210–22.

23. Cusick A, Lannin NA, Lowe K. Adapting the Canadian
Occupational Performance Measure for use in a paediatric
clinical trial. Disabil Rehabil 2007; 29: 761–6.
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