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Abstract
Aim: To get more insight into factors that influence compliance with the use of methylphenidate. Methods: 22 pharmacies
detected children who used methylphenidate. Their parents were sent a questionnaire on the use of methylphenidate. In a
case-control study, the influence of patient- and drug-related factors on compliance, as reported by parents, was
determined. Results: Parents returned 117 (75%) of 157 questionnaires sent out. Of these, 47.8% of the children missed a
dose two times a month or more. Forgetting to take the medication (87.9%) was the most important reason. The case-
control study showed that children of 16�18 y were more likely to miss doses. Other patient- and drug-related factors did
not influence the missing of doses.

Conclusion: A number of known determinants for compliance do not influence the missing of doses of methylphenidate.
With about 80% of the parents reporting that their child missed doses of methylphenidate less than 5 times per month,
compliance was quite good for the majority of the children.
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Introduction

Methylphenidate is the most frequently used psy-

choactive drug in the treatment of attention-deficit/

hyperactivity disorder (ADHD) [1]. The efficacy of

methylphenidate has been shown in a number of

placebo-controlled trials and meta-analyses [1,2].

Non-compliance, however, may limit the effectiveness

of a drug in daily practice [3,4]. Several drug-related

factors such as lack of effect and side effects are

known to influence compliance [5]. Compliance also

decreases with the frequency that drugs have to be

taken [6,7].

Only limited data on compliance with the use of

methylphenidate by children are available. A recent

review by Swanson [8] addresses studies of compli-

ance with stimulants. It was found that rates of non-

compliance varied from 20 to 65% depending on the

methods used for the assessment of compliance and

the definitions used. In a preliminary study using drug

dispensing data of pharmacies, we have shown that

about half of the children were compliant with drug

therapy [9]. In this study, we used refill data from

pharmacies, which may not have been an accurate

measure of compliance. Data on the determinants for

non-compliance, however, are only scarcely available.

The aim of the present study was to gain more insight

into the influence of patient- and drug-related factors

on children’s compliance with the use of methylphe-

nidate.

Methods

Setting and study population

Between September 2002 and February 2003 a study

on the compliance with drug use was performed

among children using methylphenidate. Twenty-two

community pharmacies included children who used

methylphenidate. Inclusion criteria were an age

younger than 18 y, and the use of methylphenidate

for at least three consecutive months and at the time

of the study. When the pharmacy detected more than

10 children, pharmacists used a random table to select

10 children. The pharmacists asked the children’s

parents or their guardians by phone whether they

were willing to fill in a questionnaire about their

children’s drug use. When parents refused to partici-

pate, another child was selected until all or a

maximum of 10 children participated.
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Questionnaire

A questionnaire was sent to the parents of the children

included. The questionnaire included questions on

the use of methylphenidate (dose and timing of drug

intake), on experience with the drug (effectiveness

and side effects) and on compliance with use (use at

the weekends, holidays shorter than 2, and summer

holidays, as well as on the missing of doses and the

underlying reasons).

Data analysis

A case-control analysis was performed with cases

defined as children whose parents reported that three

or more doses per month were passed over and

controls defined as all other children. Possible deter-

minants were analysed using unconditional logistic

regression, adjusted for possible confounding.

Results

Response and basic characteristics

Of 157 questionnaires sent, 117 (75%) were returned.

One hundred and four (88.9%) questionnaires were

from boys and 13 (11.1%) were girls. In the age

categories 4�10 y, 11�15 y and 16�18 y there were

34 (29%), 60 (51.3%) and 23 (19.7%) children,

respectively.

Drug dose and drug use

Of the study population, 15.4%, 49.6%, 19.7%, 8.5%

and 6.8% of the children used 10�20 mg, 20�30 mg,

30�40 mg, 40�50 mg and 50 mg or more per day,

respectively; and 1.7%, 53.0% and 35.3% of the

children used methylphenidate on a once-daily, twice-

daily and trice-daily regimen, respectively. Forty-two

per cent of the children used a lower dose when taking

the second or third dose. At weekends, holidays

shorter than 2 wk and summer holidays, 38.5%,

25.7% and 30.8% of the children used a reduced

dose of methylphenidate or no drug at all.

Parents were also asked whether their child missed

doses independent of a possible intentionally reduced

intake during weekends and holidays. Fifty-seven

children (48.7%) missed a dose two times a month

or less, 28 (24%) children three or four times a

month, while 22 (18.4%) missed a dose five times a

month or more. The most important reasons for the

missing of doses included: forgetting (84.9%), suffi-

cient effect (8.6%) and side effects (5.4%).

The results of the case-control analysis of the

relationship between patient- and drug-related factors

and the missing of three doses a month or more

(cases) are shown in Table I. The adjusted odds ratio

(OR) for children aged 16�18 y and the crude OR for

lack of motivation are significantly higher than 1. For

the other factors, no influence was found.

Discussion

The results of the present study show that the missing of

doses of methylphenidate was not influenced by various

patient- and drug-related factors. This is consistent

with parents’ reports that forgetting a dose was the main

reason for the missing of doses. This is in contrast to the

literature, because several drug-related factors includ-

ing dose frequency, drugs effectiveness and side effects

Table I. Results of a case-control study on the influence of a number of patient- and drug-related variables and the passing over of three

times a month or more of methylphenidate doses (cases).

Variable Case (60) n (%) Controls (57) n (%) OR (95% CI) adjusted OR (95% CI)

Boy 52 (86.7) 52 (91.2) 0.63 (0.15�2.34) 0.85 (0.21�3.41)

Age (y)

0�10 17 (28.3) 27 (47.4) reference reference

11�15 31 (51.7) 27 (47.4) 1.82 (0.76�4.38) 1.53 (0.52�4.44)

16�18 12 (20.0) 3 (5.2) 6.35 (1.39�38.92) 8.52 (1.08�67.36)

Daily dose (mg)

10�20 10 (16.7) 8 (14.0) reference reference

20�30 30 (50.0) 28 (49.1) 0.86 (0.26�2.80) 0.59 (0.15�2.33)

30�40 8 (13.3) 15 (26.3) 0.43 (0.10�1.80) 0.19 (0.04�0.99)

40�50 7 (11.7) 3 (5.3) 1.87 (0.29�14.58) 0.55 (0.06�4.97)

More than 50 5 (83.3) 3 (5.3) 1.33 (0.18�11.19) 0.27 (0.03�3.03)

Dose frequency

1 or 2 times daily 26 (43.3) 24 (42.1) reference reference

twice daily, tapering 7 (11.7) 7 (12.3) 0.92 (0.24�3.51) 0.83 (0.18�3.81)

3 times daily 8 (13.3) 10 (17.5) 0.74 (0.22�2.47) 0.88 (0.21�3.76)

3 times daily, tapering 19 (31.7) 16 (28.1) 1.10 (0.42�2.85) 1.38 (0.48�3.96)

Lack of motivation 21 (35.0) 9 (15.8) 2.86 (1.09�6.25) 2.78 (0.48�16.67)

Child experiences effect 56 (93.3) 55 (96.5) 0.51 (0.04�3.74) 2.54 (0.14�45.43)

Side effects

0 10 (16.7) 8 (14.0) reference reference

1�2 23 (38.3) 25 (43.9) 0.74 (0.22�2.49) 0.76 (0.21�2.73)

3�4 21 (35.0) 19 (33.3) 0.88 (0.25�3.11) 1.06 (0.29�3.84)

5 or more 6 (10.0) 5 (8.8) 0.96 (0.16 � 5.61) 0.99 (0.17�5.73)
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are known determinants of compliance with drug use

[3]. Obviously, determinants for compliance with

certain drug therapies are not necessarily determinants

for compliance with the use of other drugs. Firestone et

al. [10] and Brown et al. [11] found an association with

socio-economic and demographic factors. Children

who were younger, male and had a lower IQ, and

parents with a lower IQ were less compliant. The

former study [10] only addressed discontinuation of

the drug, whereas the latter study [11] was a small study

with only 34 children completing treatment with

placebo or methylphenidate.

Children aged 16 to 18 y were more likely to miss

doses of methylphenidate. It is possible that, at this

age, children to a greater extent manage their drug use

themselves and that therefore parents are less certain

about the intake of their children’s drugs.

The present study shows that, according to parents’

reports, about 50% of the children miss a dose three

times a month or more, and about 20% miss a dose

five times a month or more. According to parents’

reports, we can conclude that the compliance of the

majority of the children is quite good. This is in

agreement with the expected result, since the effect of

missing a dose usually shows itself as an immediate

increase of the symptoms of hyperactive behaviour or

an increase of inattentiveness. Similar to the results of

our previous study in which compliance was calcu-

lated by using pharmacy prescription data [9], it

appeared that compliance was good in the case of

more than 50% of the children.

Efficacy

In randomised controlled studies and meta-analyses,

methylphenidate was considered effective in about

70% of children [1,2]. In our study, 95% of the

parents were satisfied with the effectiveness of the

drug. It is very likely that children who did not

experience sufficient efficacy of the drug had already

stopped using methylphenidate.

It was remarkable that about 85% of parents

reported side effects, whereas other studies have

shown that only 20 to 30% of children experience

side effects [12�14]. However, other studies have also

shown that parents of children who use methylpheni-

date report more side effects than one might expect on

the basis of data obtained from clinical trials [15].

Limitations

The present study included current users of methyl-

phenidate. Therefore, children who had stopped using

the drug were not included. As a result, non-compli-

ance resulting in discontinuation of the drug has not

been studied. At 75%, the response rate is very high.

Therefore, the influence of non-responders is low. A

limitation may be the result of recall bias. Parents may

not know the precise answers anymore or do not exactly

know whether or not their child uses the drug at school.

Twenty-two pharmacies from different parts of the

Netherlands participated in the study. With 117

patients included, the results are representative for

the Netherlands.

Conclusion

A number of known determinants for compliance do

not influence the missing of doses of methylphenidate.

With about 80% of parents reporting that their child

misses doses of methylphenidate less than five times

per month, compliance is quite good for the majority

of the children.
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