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The Effect of Preparation for Lumbar Puncture
on Children Undergoing Chemotherapy

Marie Edwinson Mdnsson, Gudrun Bjérkhem, and Thomas Wiebe

At the University Hospital in Lund, Sweden, a preparation program was developed for children undergoing
lumbar punctures (LPs) during chemotherapy for leukemia or lymphoma. Subsequently, a study was initiated
to determine whether a preparation program for children prior (o treatment would reduce their anxiety and
improve their cooperation. This study also was undertaken to examine whether reinforcing the preparation in-
formation prior to each LP would be beneficial. The 30 children who participated in the study were divided
into three groups: a control group whose members did not receive preparation and two other groups whose mem-
bers were exposed to different numbers of preparation programs. The parents and the nurse in charge evalu-
ated the children’s reactions during treatment using two 6-point rating scales: an anxiety scale and a noncoop-
eration behavior scale. Two unbiased, trained observers later viewed video recordings of the children’s reactions
and evaluated them using the same tools. In addition, each child rated his or her experience of pain on a 10 cm
visual analogue scale. Based on these ratings, the groups were analyzed to determine if within-group differences
existed from one treatment to the next and to determine if between-group differences existed at the various times
of treatment. Few statistically significant differences were found, but the results indicate that the children in the
most informed group exhibited sustained reductions in their perceptions of pain. This may signify that reinforc-
ing the preparation information before each of the LPs enabled these children to cope with the pain more effec-
tively. (Oncology Nursing Forum, Vol. 20, No. 1, pp. 39-45, 1993.)

familiar situation. Pediatric patients with cancer ing that the preparatory play behavior of children ages

may undergo many procedures and treatments  4-9 may provide a means for predicting their adaptation
over an extended period of time; therefore, helping chil- 1o surgery and that coping behavior is related 1o what
dren cope with this situation is important for the nursing children are doing, thinking, and feeling during a stress-
staff. The international literature on hospitalized children ful situation. Visintainer and Wolfer {1975) have shown
suggests that all children need some kind of psychologi-  that children ages 3—12 who receive a combination of
cal preparation for the hospital experience (Chan, 1976; systematic preparation, rehearsal, and supportive care
Eckhardt & Prugh, 1978; Mahan & Mahan, 1987;  prior to stressful procedures exhibit significantly less dis-

C hildren admitted to a hospital face a new and un-  dren. Tarnow and Gutstein (1983) presented data show-

Ritchie, 1979; Schreier & Kaplan, 1983). tress and are more likely to cooperate. Melamed and
Numerous investigators have studied the effect of en- Siegel (1975) found reduced sweat gland activity, fewer
rolling children in a preparation program prior to hospi-  self-reported medical concerns, and fewer anxiety-related
talization and surgery. Most preparation methods em- behaviors in a prepared group of children ages 4-12.
phasize the communication of information about forth- Several investigators have studied the reactions of pa-

coming events. Vaughan (1957) studied a group of 40 tients undergoing bone marrow aspirations and lumbar
children with a mean age of 5.9 years (range =2.3-9.2 punctures (LPs). Brown (1984) found that children, in-
years). He found that psychological distress was more fants, and toddlers become anxious and distressed, as in-
common in unprepared children than in prepared chil-  dicated by crying, squirming, and perspiring, when they

are subjected to LPs. The mother or an other family mem-

ber seem to be the child’s best source of security. Pediat-

ric patients with cancer and their parents report that bone
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undergoing LPs during chemotherapy for leukemia or lym-
phoma. The hypothesis for the study was that a psycho-
logical preparation program would affect the children’s
and family’s anxiety and the children’s sense of pain. The
study also was undertaken (o examine whether reinforcing
preparation information prior to each LP would be benefi-
cial. The Commiltee on Ethics at the University Hospital
in Lund, Sweden, gave its consent for the study.

Methods

Thirty children (11 girls, 19 boys) who were admitted
for treatment of leukemia or lymphoma participated in
the study. Their median age al diagnosis was 8.2 years
(range = 417 years). The children were divided into
three groups of 10. Children who already were receiving
treatment were automatically assigned to Group 1, the
control group. The remaining children were assigned ran-
domly to Group 2 or Group 3.

The children in Group 1 (seven boys, three girls; me-
dian age = 8.4 yeurs; runge = 417 years) already were
receiving treatment, including LPs, when the study be-
gan. This group received no specific preparation.

The program nurse exposed the children in Group 2
(five boys, five girls; median age = 8.0 years; range = 4
—13 years) to the preparation program on one occasion
prior to their first LP. These children were evaluated prior
to each of their three LPs.

The program nurse exposed the children in Group 3
{seven boys, three girls; median age = 7.5 years;
range = 4-12 years) to the preparation program prior to
each of their three LPs. The children in this group also
were evaluated at each of these three occasions.

Clinical therapy during induction (in groups 2 and 3)
consisted of
« Conventional induction therapy for lymphoblastic leu-

kemia consisting of oral prednisone and weekly injec-

tions of vincristine and, over a six-week period. three
injections of doxorubicin. Intrathecal methotrexate was
administered four times dusing this six-week period.

The evaluation was performed during three of these

intrathecal treatments.

« A topical local anesthetic creme was applied to the
intact skin one hour prior to the LP.

. Premedication consisting of 5-10 mg of benzodiaz-
epine 1V was administered in 20 of the 70 treatments
(seven times in Group 1, six times in Group 2, and
seven times in Group 3).

During the LP, the child rested on his or her side on the
examination table with his or her back arched outward.
The LP was performed by an experienced pediatric oncol-
ogist who always described to the child what was happen-
ing during the procedure. The LP usually lasted 10-15
minutes. beginning from the time when the child entered
the examination room and ending when the child left the
room.

The preparation program was adapted from a program
proposed by Petrillo and Sanger (1980) and consisted of
(w0 major components:

« The program nurse used a doll named Martin to dem-
onstrate the LP to the child and to familiarize the child
with materiuls that would be used im the procedure

(e.g., needle, syringe, sterile gloves, masks). The child

or the program nurse performed an LP on Martin.

+ The program nurse also reviewed with the child a book
of photographs illustrating events from the time when
the child is lying on the table during the procedure,
with his or her back arched outward, until when the
child is resting afterwards.

The program nurse assessed the child’s understanding
of the procedure and corrected any possible misconcep-
tions.

The program nurse began the preparation program ap-
proximately one hour prior to treatment. The parents
were present while the child received the information
from the nurse. At least one parent and the nurse in
charge were present during each LP. The child was vid-
eotaped during the procedure.

instruments

Each child in Group | was evaluated during one LP.
Eour of these children had been receiving treatment for
approximately 23-70 months prior to the observed LP,
which was performed and evaluated during a relapse. The
other six children in this group had been receiving treat-
ment from one to eight months prior to the evuluation.
The evaluations were obtained during the first two to
three months after diagnosis for groups 2 and 3.

The children were evaluated using an anxiety scale and
a noncooperation behavior scale. Both 6-point scales are
based on objective, specific, and readily observabie de-
tails of behavior that were tested and reported to be reli-
able and valid by Venham, Gaulin-Kremer. Munster,
Bengston-Audia, and Cohan (1980) (see Figure 1). The
scales have proven to be useful in assessing children’s

Noncooperation
Anxiety Rating Scale Behavior Scale
Score Description Score Description

(1)) Is relaxed:; is willing | (0)
and able to con- |
verse [S))

Q) Briefly protests; may
have tears in eyes

Cooperates fully:
does not cry

Gives mild, soft ver-
bal protest; exhibits
appropriate behav-

2) Appears scared; ver- ior
bally protests: cries | (2) Protests more force-
quietly fully; cries and gives
@ Shows great reluc- hand signals

tance; protests (out | (3)
of proportion to |

Complies with de-
mands reluctantly;

threat) ; moves body

G Appears distressed; | (4) Protests loudly; dis-
generally cries (not fupts the procedure;
related to ftreai- moves body more
ment); moves body forcefully

(D) Cries loudly: isunable | (5
to listen to verbal *
communication; ex-
hibits escape behav-
for

Generally protests:
does not comply or
cooperate; must be
physically restrained

Figure 1. Anxiety and Noncooperation Scales
Used for Rating Children’s Reactions to Lumbar
Punctures

ONF - VOL 20, NO [, 1993

40

e p——— T ——ea



responses Lo dental stress. A paired comparison technique
had been used to establish interval level properties and
accurate numerical scaling for the rating procedures. Inter-
observer reliability cocfficients, computed by correlating
the three observers’ ratings, ranged from 0.78 to 0.98.

The parents and the nurse in charge rated the responses
immediately after the LP. Two medically or psychologi-
cally trained observers, who did not know the children,
to which group they were assigned, or their diagnoses,
later evaluated the video recordings. The observers also
did not know aboul the circumstances (i.e., the prepara-
tion program study) involving the children, parents, or
the doctor who performed the LPs. The observers
watched the videos together, made notes separately, dis-
cussed each child, and then decided on the ratings to-
gether. Spearman-rank coefficients were calculated as a
measure of agreement among the various observer cat-
egories (i.e., parent, nurse, or trained video observer). In
all three comparisons, inter-rater reliability coefficients
approached 0.8 (p < 0.001).

In addition, the children measured their perception of
pain. Immediately after the procedure, each child was
asked, “How much pain did you feel?” They responded
by pushing the measuring stick of a visual analogue scale
(VAS), which is a graphic rating scale ranging from 0 cm
("no pain™) to 10 cm (“severe pain”). This technique is a
modified version of a self-rating method described by
Clarke and Spear (1964). An attempt was made to assess
the method’s sensitivity and reliability when used at fre-
quent intervals. The method has been used in studies of
children, primarily for measuring pain (Abu-Saad, 1984;
Genti, Balint, & Borbas, 1980; Huskinson, 1974; Seldrup,
1977). Because pain essentially is a subjective experi-
ence, when assessing a child’s pain, the child’s perception
of the experience must be emphasized.

statistical Analysis

The VAS and behavioral scales, as ordinal scales, were
analyzed using nonparametric procedures. The Mann-
Whitney U test for significance of between-group differ-
ences was used for statistical evaluations. Correlations
between the anxiety scale and noncooperation behavior
scale were analyzed in all three groups using Spearman-
rank correlation and contingency tables (chi-square).
Nonetheless, some measures of central tendency and dis-
persion are presented as mean values and standard devia-
tions (SDs). The paired t-test (two-tailed) was used to
analyze the differences among the groups at different
occasions.

Results

No statistically significant differences were found
among the groups with respect 10 age Ot seX distribution.

None of the children in the study were under intensive
care during the induction period. Four children in Group
| had been treated with radiation therapy before their LPs
were observed. All of the children were in good physical
condition during the study, except for one child from
Group | who had ucute myelocytic leukemia (AML). The
LPs were noneventful from a technical point of view. All
of the children in Group | were outpatients, except for

the child with AML. All of the children in groups 2 and
3 were inpatients.

All of the evaluations in this study were performed for
Group 1 after one LP and for groups 2 and 3 after three
LPs. At the time this study was conducted, 6 of the 10
children in Group 1 were to receive their 3rd through 10th
LPs; the 4 remaining children had a history of more than
10 previous treatments. Presumably, the results from
Group 1 would be comparable to the results from groups
2 and 3 at their third treatment, but this could neither be
rejected nor confirmed based on the statistics from the
observations. The children in Group | reported more pain,
on average, than those in either Group 2 or Group Jatthe
third treatment, but this is not statistically significant. The
children in Group | who had received 10 or more previous
LPs did not rate their pain higher than the children who hud
received a smaller number of previous LPs.

A comparison of the childsen’s ratings on the anxiety
and noncooperation scales revealed a strong degree of
mutual association between these variables (see Figure 2).
Paired anxiety and noncooperation ratings existed for 210
separate observations (all children and all occasions com-
bined). Technically, a scale with only six discrete values
is not amenable to rank correlation analysis (because of
excessive numbers of ties). However, the degree of asso-
ciation between anxiety and noncooperation observations
is evident. Seventy-three percent of the pairs showed ex-
act agreement, while 95% were in agreement withina £
| margin of error. Therefore, these ratings were combined
into a single rating (see Figure 2).

Parents
e Nurses
Noncooperation a Video
51
4 °
34 ¢
S & @
X
125
oh"% 8 ; . ; \
0 1 2 3 4 5
Anxiety

Figure 2. Association Between Parent, Nurse, and
Video Observer Ratings of Anxiety and
Noncooperation at T,
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Similarly, the ratings provided by parents, nurses, and
the trained video observers were strongly associated at all
occasions for the combined anxiety and noncooperation
ratings (see Figure 3).

Spearman-rank correlation coefficients were calculated
as 4 measure of agreement among the series of observa-
tions: parents VETsus nurses. r = 0.79 (p < 0.001); parents
versus video observers, = 078 (p< 0.001); and nurses
versus video observers, r= 0.83 (p < 0.001). Based on
these findings, the ratings of the three observer groups
were combined and averaged and are referred to as “adull
ratings” in this article.

In Table 1, mean adult ratings are presented by sex and
age. No significant difference existed between boys and
girls; however, a marginal difference was noted at time 3
(T,), where girls were evaluated higher than boys
(p < 0.05).

By age group, however, children under 8 years of age
had higher adult ratings (i.e., the adults felt that the chil-
dren cooperated less and exhibited more anxiety at all oc-
casions) than the older children (p < 0.001 attime 1 {T 1.
p < 0.05 attime 2(T,Jand T). Children under 8 years of
age evaluated their own pain on the VAS higher than did
older children at all occasions (p < 0.05 at T). All three
groups included approximately the same number of chil-
dren under 8 years of age (Group 1, five; Group 2, six; and
Group 3, five).

The VAS ratings decreased in groups 2 and 3 from the
first to the second occasion; the control group’s VAS rat-
ing was higher than that of the other two groups (see Fig-
ure 4). However, the changes were not statistically sig-
nificant.

Table 2 demonstrates the percent reduction in mean
scores over time. Adult raling reductions only slightly
differed between groups 7 and 3. VAS ratings for Group
3 (these children were prepared three times), conversely,
showed greater proportional reductions at T,and T, than
the ratings for Group 2.

Adults tended to give low evaluations (i.e., less than
2.5) in association with high child VAS scores (i.e.,
greater than 4.5). Twenty-seven of the 70 observations of
al} groups at all occasions combined demonstrate this ten-

Anxiety
Noncooperation o Parenis
5 o Nurses
& Video
4
3
2
14
[}
Treatment | 1] L}

Figure 3. Combined Average Anxiety and
Noncooperation Ratings by Parents, Nurses,

and Video Observers at T, T, and T,

Table 1. Mean Adult and Child Ratings at Each
Treatment Time by Sex and Age Group

Mean Child Ratings

Variable Mean Aduit Ratings (VAS Scores)
T, 1, T, T, T, T,
Gender
Boys 193 092 1.24° 483 383 426
Girls 136 121 141 463 388 436
Age
< 8 years 276t 1.47° 180 582° 409 4.38
> 8 years 0417 050" 073 344° 356 421
VAS-visual analogue scale
*p <005
tp<0.00]

dency. The incidence of low adult evaluations consistently
was greater for Group 2 than for Group 3 (see Figure 5).

Finally, the children’s comments changed on succes-
sive occasions. Prior to the first LP, the children in groups
2 and 3 had many questions about the procedure, espe-
cially regarding the prospect of pain. After the prepara-
tion, they were surprised that the pain was not going to be
worse. After the LP, they evaluated their pain as moder-
ate. Four children in Group 3 asked specific questions
about the procedure during preparation prior to the sec-
ond treatment. One child declined more verbal informa-
tion but looked at the photos ™. . . 10 be sure what was
going to happen.”

AT, three children in Group 3 did not talk fusther
about pain, instead they asked about the materials used in
the treatment. In addition, two more children declined
further information. After the LP, these five children rated
their painas 0 (“easy” or “‘no pain at all™) on the VAS.

Discussion

The children in this study were undergoing a long and
difficult treatment for a potentially life-threatening dis-
ease. Chan (1976) states that a child’s fear of the un-
known is painful at any age. Preparing children helps
them to cope in stressful situations (Blom, 1958; Broome
& Hellier, 1987: Eckhardt & Prugh. 1978: Jay et al., 1985;
Visintainer & Wolfer, 1975). The present study attempted
to determine whether or not preparing children reduces
their anxiety and their experience of pain.

Adult ratings for anxiety and noncooperation were very
similar. Anxiety and noncooperation are closely related.
Mahaffy (1965) reported that children ages 2—10 reflect
their fear, apprehension, and anxiety in behavioral and
physical reactions. Psychoanalytic theory based on clini-
cal case studies suggests that the behavioral manifestu-
tions are symptoms resulting from anxiety in response (o
the hospital experience in children ages 2.5~ 14 (Jessner,
Blom, & Waldfogel, 1952).

In this study, the ratings of the parents, nurses, and
trained video observers revealed such a high degree of
agreement that the reliability of these ratings must not be
underestimated. They clearly describe something per-
ceived jointly by the adult observers that is not necessaf-
ily shared in the children’s reporting of their perceptions.

ONF - VOL 20, NO },1993
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VAS

10+ Group 1 &
Group 2 O
Group 3 4

0
Treatment | i I

VAS-visual analogue scale

Figure 4. Children's Perceptions of Pain on a Visual

Andlogue Scale at T, T,, and T,

Interestingly, the children demonstrated a greater use
of the full-scale range (see Figure 4) than the parents,
nurses, and trained video observers (see Figure 3). All
three groups of children may have hidden their reactions
more or less during the procedures but afterward rated
their own pain more realistically and honestly. The pres-
ence of the video camera during the procedures also may
have inhibited their behaviors.

The adult ratings tend to fall on the lower half (i.e., less
than 3) of the scale’s range. If the VAS (which rates the
child’s perception of pain) and the adult scales (which
rate the child's behavior and anxiety) are reasonably re-
lated and effectively scaled, then, presumably, VAS val-
ues above some arbitrary limit (e.g., 4.5) would tend to be
associated with adult observations above some corre-
sponding arbitrary limit (e.g., 2.5). Even if the VAS and
adult scales are not being used to describe a shared per-
cepiion of the experience, consistent usages among the
groups would be expected. However, this was not the
case. Of the 30 Group 2 observations, 16 high VAS val-
ues were associated with low adult average ratings of
anxiety and noncooperation. In the 30 Group 3 observa-
tions, however, only six high VAS values were associated
with fow adult ratings (see Figure 5). The children in
Group 2 received only one preparation program, whereas

the children in Group 3 received three. Therefore, the re-
inforcement of information may explain the respective
proportions of high VAS values. A large proportion of the
high VAS values of the children in Group 1 also were as-
sociated with lower adult ratings. The children in the con-
trol group already were in treatment and were not specifi-
cally informed by the program nurse, but they had been
informed in some unstructured way during the procedures
and also had experienced the procedure previously.

The adult rating scales were selected based on the as-
sumption that their full ranges would be used. However,
the upper half of the adult scales went largely unused.
Explaining the adults’ consistent use of low values is dif-
ficult. The possibility that this might be a result of a
faulty translation from the English language rating scale
was tested by independently retranslating the scale defi-
nitions from Swedish back to English. No obvious conno-
tative shifts were identified. At the planning stage of this
study, no other published and tested scales were consid-
ered suitable. Cultural factors also must be considered.
The usability of scales previously developed and tested in
an American dental environment for a study in a Swed-
ish pediatric clinic is open to question.

Frequency distributions resulting from the use of exist-
ing scales were necessarily nonparametric and, in the case
of the adult scales, mainly limited to the range of integers
(-2. Measures of central tendency (e.g., mean, SD, me-
dian) are extremely difficult to interpret, especially when
numbers are small and when underlying behavioral
norms are not clearly differentiated among groups.

Another hazard that may be inherent in comparisons
among groups is the possibility that the groups were not
alike at the outset with respect o anxiety, noncoopera-
tion, or general temperament. This study was conducted
based on the assumption that each group’s characteristic
psychological profile could best be defined by its perfor-
mance at T, and that this would be taken into account
when evaluating the results at T,and T, Although the
mean adult scores at T, were consistently higher in Group
3 than in Group 2, the proportional reductions at T, and
T, were nearly identical in the two groups. Conversely,
VAS scores were consistently lower in Group 3 than in
Group 2 and exhibited much greater proportional reduc-

Table 2. Percent Reduction of Mean Adult Ralings
and VAS Scores Over Time

Mean Percent Reduction
Variable Observed Score in Relation to Time 1
Tl TZ TJ TI TS
Mean Adult
Rating
(Range 0-5)
Group 2 145 092 1.10 37 24
Group 3 195 115 1.580 a1 23
VAS Scores
(Range 0-10)
Group 2 490 420 440 14 10
Group 3 460 350 3.40 24 26

VAS-visual analogue scale

MANSSON - VOL 20. NO 1. 1993
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Figure 5. Children’s Pain Ratings Compared to
Adults’ Ratings of Anxiety and Noncooperation

tions at T, and T, thun at T, (see Table 2). This implies
the possibility that the preparation program influenced
the children’s experience of pain at T, and T,.

When the children were divided into age groups, it was
evident that the adults rated children under 8 years of age
as more anxious and less cooperative (see Table 1). These
findings coincide with Mahaffy’s (1965) results, which
indicated that younger children had significantly higher
distress ratings and cooperated significantly less than
older children during blood tests and the administration of
preoperative medication.

Does the long-term experience of LPs lead to higher or
lower VAS, anxiety, and noncooperation ratings? In this
study, the 10 children in the control group had undergone
between 1 and 33 previous LPs (X = 14). No statistically
significant indicators of either negative or positive corre-
lation between number of previous LPs and VAS or adult
ratings were found.

Comments made by the children during treatment dem-
onstrated much about their feelings and fears. Many ex-
pressed a greater understanding after the preparation pro-
gram. In addition, the preparation program encouraged
the children to express their feelings and anxieties. Con-
versely. a few indicated that they did not need more in-
formation after the first or second treatment, which
raised the question of whether a child in this situation
could become over-informed.

Some of the children who had been premedicated were
frightened prior to the next treatment because they did not

remember what had happened previously. This effect also
has been observed in other studies and raises questions
about the benefits of premedicating children in these situ-
ations. Mansson, Fredrizon, and Rosbert, (1992) found
\hat children receiving preparation reacted similarly to
thosc who had received premedication. Theoretically, this
could provide a reason for not automatically using
premedication when information alone is adequute; how-
ever, this decision should be made based on each child’s
special needs.

Conclusion

The results of this study indicate that a child’s percep-
tion of pain does not necessarily agree with his or her
display of anxiety and noncooperation as perceived by
adults, including parents. The children’s own ratings of
pain often were high in relation to anxiety and noncoop-
eration as judged by the adults. Although not statistically
evident, the repeated information program may have af-
fected the children’s ratings of pain more than the adults’
ratings. Regardless of the children’s behavior during the
LPs, it was interesting to observe the eagerness with
which most of them participated in the VAS evaluations.
The information process seemed Lo have many beneficial
effects on the children’s cooperation in stressful situations
and also may have helped them express their feelings
openly. Much more research is needed to define the im-
portance of clinical contacts with children.

The authors wish to thank the participating children, their parcins,
and the staff of the Pediawic Oncology Unir at the University Hospital
in Lund for all of their support and assistance throughont this study. They
alser wish to thank James Bergseng for his statistical udvice and compurer
support.
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