Methylphenidate: use in daily practice

®* Jacqueline G. Hugtenburg, Judith E. Griekspoor, Ingrid De Boer,
Eibert R. Heerdink, Yung Hwo Tso and Antoine C.G. Egberts

Pharm World Sci (2005) 27: 197-201 © Springer 2005
).G. Hugtenburg (correspondence, e-mail: J.G.Hugtenburg@
pharm.uu.nl), J.E. Griekspoor, I. De Boer, E.R. Heerdink,
A.C.G. Egberts: Department of Pharmacoepidemiology and
Pharmacotherapy, Faculty of Pharmaceutical Sciences, Utrecht
University, Utrecht, The Netherlands

Y.H. Tso: Practice for Child and Adolescent Psychiatry,
Amstelveen, The Netherlands

Key words
Children
Compliance
Drug holiday
Efficacy
Methylphenidate
Pharmacy records
Side effects

The Netherlands

Abstract

Objective: With the aim of getting more insight into compli-
ance of children using methylphenidate, we studied the day-to-
day use of the drug. In addition, the efficacy and side effects of
treatment, stopping, switching to other drugs and the use of
additional psychoactive drugs in daily practice were studied.
Method: On the basis of pharmacy records, the use of meth-
ylphenidate by 52 children was studied. Two parameters for
compliance were calculated. By means of a questionnaire,
parents were asked about their children’s compliance with the
use of methylphenidate as well as about their experience with
treatment.

Main outcome measure: Compliance, use of methylphenidate in
weekends and holidays, self-reported efficacy, side effects,
stopping and switching to other drugs.

Results: Depending on the parameter calculated, the percent-
age of children with a good compliance varied from 25 to 47%.
About 65% of the children used less or no methylphenidate in
the weekends and holidays. Sixty-five percent of the parents
reported to pass over a dose once in a while. According to 61%
of the parents (n = 28) the efficacy of methylphenidate was
good or very good. Nine (33%) of 28 children stopped using
methylphenidate. Seven children stopped using the drug be-
cause of side-effects or lack of efficacy. Seven children switched
to other psychoactive drugs. Fifty-seven percent of all children
used additional psychoactive drugs.

Conclusion: The percentage of children having a good com-
pliance calculated on the basis of pharmacy records is rather
low. This is partly the result of the decreased use of methyl-
phenidate in the weekends and holidays.
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Introduction

During the last decade the use of methylphenidate
sharply increased'~, which resulted in public concern
about this phenomenon®. Lack of sufficient data on
the efficacy and side-effects of methylphenidate in
daily practice and uncertainty about long-term effects
contributed to this concern.

In general, compliance with the use of drugs is
important for the efficacy of treatment. However,
non-compliance frequently occurs in different ways.
Patients may take their drugs at the wrong time, take
a dose too low or too high, or take their drugs more or
less frequently than prescribed. Patients may also stop
too early, take drug holidays, or continue too long
with the treatment®. Non-compliance may result in a

reduced efficacy of drug treatment or even enhance
the risk of side-effects. In addition, non-compliance
interferes with the correct assessment of the efficacy
of the drug’.

Several drug-related factors such as inefficacy and
side-effects are known to influence compliance®. It has
also been shown that compliance decreases with the
frequency that drugs have to be taken®'°.

Only limited data on compliance with the use of
methylphenidate by children are available. A recent
review by Swanson addressed studies of compliance
with stimulants'". The results of a study involving 76
children showed that 26% of the parents refused
stimulant treatment for their children, and 56% of the
children who started with methylphenidate stopped
within 10 months'?.  Assessing compliance with
methylphenidate by pill counting, Brown et al.
reported a return of 25% of medication'.

Because of side-effects such as growth retardation,
parents may withhold medication during holidays. A
study evaluating parental approaches for their child’s
ADHD showed that many parents withheld medica-
tion at home and during holidays'®. Precise data on
this phenomenon, however, are not available.

The aim of the present study was to gain more insight
into children’s compliance with the use of methylphe-
nidate, in The Netherlands. For this purpose, compli-
ance was determined by using data from pharmacy
records. In addition, parents of children treated with
methylphenidate were asked about the use of methyl-
phenidate by their children and their experience with
the drug, by means of a questionnaire.

Method

Setting and study population

The study was conducted among 52 children aged
4-14 years who were treated by one child psychiatrist
practising in the city of Amstelveen (Amsterdam area).
Methylphenidate was dispensed to the children by
one of the eight community pharmacies in Amstel-
veen serving about 80,000 patients. Criteria to par-
ticipate in this study were the use of methylphenidate
from 1 January 1999, at least two recorded prescrip-
tions for the drug and the availability of medical data.
At the time the study was performed, methylpheni-
date was available only as an immediate release for-
mulation.

Assessment of compliance and experience with the use
of methylphenidate

Compliance deduced from pharmacy dispensing data
For all children, pharmacy dispensing data were col-
lected from December 1996 till January 1999. For
subsequent prescriptions, dispensing date and stop
date were collected. In case, if the children had started
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using methylphenidate before 1 December 1996, then
the medication overview was studied from this date
onwards. If children were using methylphenidate from
31 January 2000, a stop date was chosen on the basis of
medical data of the psychiatrist. Gender, age
and diagnosis were collected from the medical files.
Two parameters for compliance, MED-TOTAL and
MED-OUT, were calculated. These parameters have
previously been described'*'”. MED-TOTAL is calcu-
lated as T/L. T is the sum of the theoretical number of
days of drug use of the individual prescriptions. L is the
number of days between the first and the last dispens-
ing date of methylphenidate. At a MED-TOTAL of 1,
compliance is optimal. At lower and higher values,
respectively, too little and too much medication has
beendispensed. MED-OUT is calculated as the sum of
days without drug/L. By counting the number of days
without drug, the medication saved up is taken into
account. A value of MED-OUT of 0 indicates no days
without drug use. Higher values indicate one or more
days without medication.

Compliance and experiences determined via

a questionnaire for parents

In February 2001, a questionnaire on the use of
methylphenidate was sent to 46 parents of the
children who used methylphenidate. Parents were
also asked about the children’s experience with the
drug. All children involved in the study of compli-
ance based on pharmacy records participated in this
study. However, children not living in Amstelveen
were excluded, as well as children of parents con-
sidered incapable of completing the questionnaire
according to the opinion of the psychiatrist. Appli-
cation of these criteria led to the exclusion of six
children.

The questionnaire contained questions about
compliance and experience with the drug. Questions
concerning compliance were about the dose, and use
of the drug in the weekends, holidays less than
2 weeks and summer holidays, as well as questions
about passing over the doses and the reasons for that.

Questions concerning experience with the drug
were about the efficacy, side-effects, stopping of the
drug, switching to other drugs and the use of addi-
tional psychoactive drugs. From a list of side-effects
parents could indicate which of those occurred.

Data analysis
Data were analysed using the computer programme
SPSS 9.0. Descriptive statistics were applied.

Results

Compliance on the basis of pharmacy records
Fifty-two children aged 4-14 years were included in
the study. Basic characteristics have been listed in
Table 1. Many children suffering from diseases other
than ADHD were also prescribed methylphenidate.
These included autism, anxiety and depression
(Table 1). Twenty-one children also used other drugs.
The MED-TOTAL is presented in increments of
0.2 units in Figure 1. Twenty-five percent of the chil-
dren had a good compliance. Ten percent of the
children had a MED-TOTAL higher than 1.1. These
children used more than the prescribed dose. For 65%

Table 1 Basic charactistics of children included in
the study of compliance based on phar-
macy records

Gender (n = 52) Number
Boys 36
Girls 16
Age
3-6 years 16
7-10 years 29
11-14 years 7
Diagnosis according to child psychiatrist
ADHD 24
Autism 11
Anxiety and depression 10
Combination of diseases 7

Compliance (MED-TOTAL)
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Figure 1 MED-TOTAL for the use of methylphenidate.

MED-TOTAL is lower than 0.9. These children used
less than the prescribed amount.

Using 0.2 unit increments, the MED-OUT is pre-
sented in Figure 2. A value close to 0 indicates a good
compliance. A MED-OUT between 0 and 0.2 was
determined for 47% of the children.

Results of the questionnaire
Twenty-eight (62%) questionnaires were returned. Of
the 28 children involved, 20 were boys.

Use of methylphenidate and compliance as reported by
parents

The dose varied from 10 mg (1 child) daily to 40 mg
daily (1 child). Most children used 20 mg daily. Three,
eleven and ten children respectively used methyl-
phenidate once, twice and three times daily.

The use of methylphenidate in the weekends,
holidays of 2 weeks and less, and during the sum-
mer holidays is presented in Table 2. About 25-30%
did not use methylphenidate in the weekends and
about 25% used less during the weekends and
holidays.

Twenty-seven (96%) parents reported to have
discussed changes in drug use with the psychiatrist.
The reasons for changing the dose are presented in
Table 3. Other reasons for passing over one or more
doses were: forgotten to take the medication, no
cooperation of the child or one of the parents, waking
up late in the weekends and to try out a period
without medication.



Compliance (MED-OUT)
30

25 24

20 ——

11

number of children
o

0

0-0,2 0,2-0,4 0,4-0,6 0,6-0,8
MED-OUT

Figure 2 MED-OUT for the use of methylphenidate.

Seven parents (25%) did not always follow the
instructions of the child psychiatrist. The reasons
included:

¢ the occurrence of side-effects; to try out a period
without medication; no cooperation of family or
practical reasons.

Experience with the drug, stopping use of the drug;
switching to other drugs, and use of additional
psychoactive drugs according to parents

Nineteen parents (68%) considered the efficacy of
methylphenidate to be good or very good and six
(21%) thought it to be moderate. Parents of three
children (11%) were unable to value the effect. In
none of the children, methylphenidate had an effect
according to the perception of the parents.

Nine (32%) of the 28 children had stopped using
methylphenidate (Table 4). In seven cases children
stopped because of side-effects and/or lack of efficacy
(Table 4). One child stopped because treatment with
methylphenidate was not necessary anymore. How-
ever, seven children who stopped using methylphe-
nidate continued to use other psychoactive drugs, in
particular dexamfetamine (five children).

Sixteen (57%) were prescribed additional psycho-
active drugs by the child psychiatrist. In nine cases the
presence of other symptoms was the underlying rea-
son. Parents of four children reported that additional
drugs were used for the treatment of methylpheni-
date-induced side-effects. The parents of the 28 chil-
dren reported a total of 256 side-effects of which
sleeplessness, lack of appetite and emotionalism were
the most serious ones.

Discussion

Compliance

In the present study, two methods were used to
investigate compliance with the use of methylpheni-
date by children. By applying these methods, answers
of parents can be used to explain the results obtained
by the calculation of compliance on the basis of
pharmacy records.

By using pharmacy records, a good compliance with
the use of methylphenidate was found in 25-47% of
the children. The level depended on the selected cal-
culation method. The determination of compliance by
means of pharmacy records is a simple, quick and
cheap method. In particular for drugs which are used
daily according to an easy scheme, this method is very
useful. However, for the determination of compliance
with the use of methylphenidate, there are some dis-
advantages. The use of this drug in weekends and
holidays may be different from that on school days,
thus leading to a wrong end date of drug use. In
addition, it is not possible to determine whether the
drug is taken at the right time. Typing errors of phar-
macy staff such as a wrong daily dose may result in
wrong end dates, which in turn lead to the calculation
of compliance to be too low.

In case if itis known that in certain periods of time the
drug use is low, a correction can be applied by taking
into account the saved amount of drug. The saved
amount may be included in calculating the MED-OUT.
Therefore, the percentage of children with a good
compliance is higher on the basis of the MED-OUT. By
means of calculation of the MED-TOTAL an overuse can
be estimated. About 10% of the children appeared to
use more than the prescribed dose.

Data provided by parents showed that about 65%
of the children used no or less methylphenidate in
weekends and holidays. Doses were changed or one
or more doses were passed over. The lower use in
weekends and holiday, however, largely explains the
rather low level of compliance found with calculations
on the basis of pharmacy records.

Only limited data on compliance with the use of
methylphenidate are available in the literature. Brown
and co-workers found that about 25% of prescribed
medication was not taken'®. Although it was not
determined which percentage of children was well
compliant with prescribed medication, it was con-
cluded that compliance with the use of methylphe-
nidate was quite bad.

Table 2 Use of methylphenidate during the weekends, during holidays of 2 weeks or shorter and during
summer holidays as compared to school days (n = 28)

Use During the weekend
Number of children (%)

During holiday of
2 weeks or shorter

During summer holidays
Number of children (%)

Number of children (%)

Similar 11 (39) 11 (39) 11 (39)
Less 7 (25) 8 (29) 7 (25)
No use 8 (29) 7 (25) 9 (32)
Unknown 2(7) 2(7) 14)
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Table 3 Reasons for adapting the dose and passing over doses (n = 28)

Reason Changing the dose
Number of children

Passing over doses
Number of children

Sufficient effect 3
Insufficient effect 8
Side-effects 2
Combination of reasons 10
Other 5

wihN—0ON

Table 4 Reasons for stopping treatment with methylphenidate, switching to other psychoactive drugs and
simultaneous use of other psychoactive drugs as reported by parents (n = 28)

Reasons for stopping (n = 9 [33%])
Side-effects
Inefficacy
Side-effects and inefficacy
Drug treatment not necessary anymore
Unknown

—_ = NNW

Reasons for switching to other psychoactive drugs (n = 7 [25%)]

Side-effects

Inefficacy

Side-effect and inefficacy

Other symptoms should be treated first

—_—w =N

Reasons for simultaneous use of psychoactive drugs (n = 16 [57%])

Side-effects of methylphenidate

No effect of monotherapy with methylphenidate
Treatment of other symptoms

Other reasons

N O — A

It was not possible to compare pharmacy data with
the results of the questionnaire because of anonymi-
sation. In a future study this comparison will be made.

Efficacy and side effects of methylphenidate, stopping
and switching

In placebo—controlled trials, methylphenidate is
known to improve symptoms of ADHD in 70-80% of
children'®. The results of the questionnaire have
confirmed that methylphenidate is not always effec-
tive. To date there is limited knowledge about the
reasons for stopping treatment with methylphenidate.
It is known that 20-30% discontinue the use of
methylphenidate because of side-effects. Two to four
percent stop because of serious side-effects'®=?". In
the present study, parents report the occurrence of
side-effects and lack of efficacy to be the most fre-
quent reasons for stopping the drug.

It is remarkable that all parents reported side effects,
whereas other studies have shown that only 20-30%
of children experienced side-effects>?%?'. However,
other studies have also shown that parents of children
who use methylphenidate report more side effects
than one might expect on the basis of data obtained
from clinical trials®'.

Furthermore, it is noteworthy that children with
autism, anxiety and depression are also treated with
methylphenidate. The results of a recent study have
shown that child psychiatrists and pediatricians pre-

scribe methylphenidate for a number of diseases other
than ADHD??.

Limitations of the study

The children included in the study were treated by
one child psychiatrist. The results may therefore be
not representative for a larger population. Although
more than 60% of the parents responded, which is
a good score, non-responders may differ from
responders with respect to indication, and possibly
also compliance. Another limitation may be the result
of re-call bias, since 50% of the children stopped
using methylphenidate in the 14 months before they
received the questionnaire. Parents may not know the
precise answers anymore.

Conclusion

In the present study we have shown that compliance
with the prescribed use of methylphenidate is good in
25-50% of children. Although the lack of compliance
can partly be explained by no or less use of the drug
during the weekend, it may be concluded that com-
pliance with the use of methylphenidate can be im-
proved. However, it remains unclear whether
improvement of compliance also results in an
improvement of the effectiveness of treatment. In this
respect more studies of the relationship between
compliance and the effects of treatment are required.
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