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Abstract

The aim of this research is to study the differences in methylphenidate use in children from different
ethnic groups in the region of Aragon, Spain. Differences in the use of methylphenidate between both
group of children, immigrants and Spanish nationals, were assessed based on the total number of
methylphenidate prescriptions made out for all children in Aragon in 2008 (N=98,837). We have used
Defined Daily Doses and the Defined Daily Doses per 1000 inhabitants per Day. Defined Daily Doses per
1000 inhabitants per Day of methylphenidate use was 18.49 in Spanish boys compared with 2.70 in
immigrant boys, and 5.48 in Spanish girls vs. 0.83 in immigrant girls. All differences between groups
were statistically significant (p<0.001). This study confirms that methylphenidate use is higher in a local
population than an immigrant population. Western European and North American children show the

highest use, followed by Latin Americans and Eastern Europeans.
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Introduction

Attention Deficit/Hyperactivity Disorder is the most common chronic behavioural disorder in children
and adolescents(". This condition is the origin of many disturbances in the social, emotional and cognitive
development of the child®, which cause important morbidity and disability both in the patient and the
family®. Attention Deficit/Hyperactivity Disorder is not limited to childhood; many symptoms remain up
to adult life!>2 4% and can produce important limitations in everyday life that are also associated with
other psychiatric disorders over an individual’s lifetime). The prevalence of Attention
Deficit/Hyperactivity Disorder is calculated at about 5% with an enormous geographical heterogeneity”:
®. In Spain, prevalence of Attention Deficit/Hyperactivity Disorder ranges between 1.2 and 8% ©. The
reasons for this heterogeneity are unknown(!-2 4113 In a recent meta-analysis studying differences in
prevalence according to place of birth, prevalence of Attention Deficit/Hyperactivity Disorder in
European and American children was similar and significantly higher than the prevalence in African and
Middle Eastern children. Differences in prevalence can be the result of methodological differences in

published studies” or due to discrepancies in diagnostic criterial!¥.

Owing to the increasing number of diagnosed and treated cases of Attention Deficit/Hyperactivity
Disorder (!9, some authors warn of the possible overdiagnosis and overtreatment of this disorder, while
others even doubt its very existence. This condition has been included within the concept of “disease
mongering”, a term that refers to conditions not considered to be disorders until recently, and which were
believed to have been invented by the pharmaceutical industry seeking economic gain%'®. The diagnosis
and treatment of Attention Deficit/Hyperactivity Disorder seems to be influenced by cultural factors. A
disorder is not only a biological phenomenon, but also the experience of a patient and his/her family

influenced by the culture and the society in which the condition develops!*-2D,

Some studies show that 56% of children diagnosed with Attention Deficit/Hyperactivity Disorder receive
some sort of drug treatment !?. The use of methylphenidate, the most common treatment for Attention
Deficit/Hyperactivity Disorder (2, in different ethnic groups can be both an indirect marker of the
prevalence of the disorder in each group and the expression of cultural differences in its management.
Disorder. The aim of this research is to study the differences in methylphenidate use in children from

different ethnic groups in the region of Aragon, Spain.



Methods

Design

This is a retrospective, observational study on the prescription-based use of methylphenidate, stratified by
age and gender, comparing two populations of children residing in Aragon: immigrants and Spanish

nationals.

Setting and study sample

Aragon is one of the 17 autonomous regions into which Spain is divided, with a population of 1,300,000
inhabitants. The population studied in this research includes the child population of Aragon, aged 6-14
years, entitled to health care provided by the Aragonese Health Service. This entitlement is demonstrated
by a Health Identification Card. The threshold of 6 years was chosen because this is the minimum age
limit used by clinical guides to accept the diagnosis of Attention Deficit/Hyperactivity Disorder and to
recommend drug treatment. In order to give an operational definition of immigrant, we have used the
legal category of foreign national. Although both terms may be used interchangeably in this context @2,
“immigrant” is used throughout the text defined as any person of any nationality other than Spanish.
Immigration is a recent phenomenon in Spain and most of the immigrants residing in Spain, now making

up 15% of the population, have arrived during the last decade®?.

Measurements

Differences in the use of methylphenidate between both group of children, immigrants and Spaniards,
were assessed based on the total number of methylphenidate prescriptions made out for all children in
Aragon in 2008. Data were obtained from Aragonese Health Service Pharmacy Service data. All
prescriptions delivered by this service that were totally or partially subsidized by the Spanish National

Health System were included.

We have used the variables of Defined Daily Doses, which is the average maintenance daily dosage for a
specific drug used for its main indication, and Doses per 1000 inhabitants per Day, which is defined as
the number of Defined Daily Doses per 1000 inhabitants and per day. The latter gives an idea of what

proportion of the population is treated daily with the usual dosage of a specific drug.



Procedure

As described in a previous paper®®, pharmaceutical expense was analysed from the Aragonese Health
Service Pharmacy Service pharmaceutical billing database statistics for 2008 covering all publicly-
subsidized prescription drugs dispensed by pharmacies. These do not include drugs prescribed by private
practices or those dispensed without prescription. Nor do they include drugs utilized in hospitals or
dispensed there to outpatients (very specific treatments for particular diseases and conditions). Drugs
corresponding to immunization campaigns were also excluded from this study. The data collected are

cross-sectional. Long-term drug utilization patterns were not studied.

In order for their bills to be settled by the Pharmacy Service, pharmacists must use the computerized data-
collection system to record the details of the prescribed drug (national drug formulary code), those of the
prescribing doctor (health area identification code and registration number) and those of the patient for
whom the drug is prescribed (personal identification code), among others. By matching the personal
identification code with the information from a health identification card, which provides details of the
cardholder’s age, sex, country of birth and status (Spanish or foreign national), data can be obtained on
prescription-drug utilization by age and sex of the local Spanish and immigrant population. By matching
the drug code with the drug formulary database, Digitalis, information can be obtained regarding the
active ingredient, Anatomical Therapeutic Chemical classification therapeutic main group and subgroup,
the content in Defined Daily Doses in each package needed to calculate the Defined Daily Doses per 1000

inhabitants per Day and on whether a generic drug has been dispensed.

We associated patients’ identification data with their Health Identification Card in order to obtain
information on their age, gender, country of birth and prescribed drug use. We related the drug code with
the drug database in order to know its active principle and treatment subgroup according to the
Anatomical Therapeutic Chemical Classification®, and the Defined Daily Doses from each drug dosage
form to calculate the Defined Daily Doses per 1000 inhabitants per Day. The study was carried out

between January and December 2008. It was approved by the Ethical Committee of Aragon.

Statistical analysis



The sample included in the study consists of all children aged 6-14 years living in the autonomous region
of Aragon. Mean use by groups, immigrants and Spanish nationals, stratified by gender and age, was
compared using Student-¢ test for independent samples. Frequency rates for primary care visits were
calculated adjusting for age and sex of the immigrant and Spanish national populations. Rates were also
standardized by direct method, taking the Spanish population as a benchmark, according to data from the
Spanish National Institute of Statistics (www.ine.es) on 1 January 2008, in order to prevent differences
from appearing that are caused by population distribution (gender and age). Differences in
methylphenidate use between immigrants and Spanish nationals were analysed by means of #-tests for

independent samples weighted by sample size.

Results
The total sample studied included 98,837 children, 15,516 (16%) of whom were immigrants. The
distribution of the population by place of birth, gender and age is summarized in Table 1. A total of

23,331 prescriptions of methylphenidate for patients aged 6-14 years were analysed.

Methylphenidate use by gender, age and immigrant status is showed in Figure 1. Defined Daily Doses per
1000 inhabitants per Day of methylphenidate in Spanish boys was 18.49 compared with 2.70 in
immigrant boys, while Defined Daily Doses per 1000 inhabitants per Day in Spanish girls was 5.48 vs.
0.83 in immigrant girls. All differences between groups were statistically significant (p<0.001 for both
boys and girls). Rates of metylphenidate use in Spanish boys were 6.8 times higher than in immigrant
boys and 6.8 times higher in Spanish girls than in immigrant girls. Metylphenidate use by Spanish girls is
twice that of immigrant boys. Defined Daily Doses per 1000 inhabitants per Day of non-steroidal anti-
inflammatory drugs in Spanish children was 11.05 compared with 7.24 in immigrants (a difference of

only 53%).

Rates of metylphenidate use in immigrants by geographical origin are summarized in Figure 2. It can be
seen that all immigrant groups show lower Defined Daily Doses per 1000 inhabitants per Day than
Spanish children (p<0.001). By origin, Western European and North American children show the highest
use followed by Latin Americans and Eastern Europeans. Lower rates are found in children born to

immigrants in Spain and in Africans. Finally, metylphenidate use by Asians is irrelevant.



Discussion

This is the first study in Spain and one of the few studies worldwide> that assesses differences in the
psychopharmacological treatment for Attention Deficit/Hyperactivity Disorder between inhabitants of a
Western country and immigrant children. Some strengths of the research are the large population studied
(N=98,800 children) and the high reliability of the database used. In addition, Spain is a very suitable
country for this kind of study owing to the fact that immigration is a recent phenomenon, and that these
immigrants, mostly first-generation, have largely not yet assimilated Spanish culture. There are two main
limitations to the study: 1.- Only methylphenidate prescriptions were studied. There is another approved
treatment for Attention Deficit/Hyperactivity Disorder in Spain, atomoxetine. However, methylphenidate
accounts for more than 99% of the total prescriptions for this indication in the Aragonese Health Service.
2.- Our data do not include prescriptions delivered by private practice/hospitals. In Spain, private
pharmaceutical consumption makes up 25% of the total®®. In Aragon, this percentage is probably much
lower owing to the comparatively low availability of private health care providers and the use made of
them. In any case, if private pharmaceutical consumption is taken into account, differences between
immigrants and Spanish nationals would be even higher, given the fact that most users of private health

care providers are from the latter group.

Our data show that methylphenidate use is significantly higher in Spanish children than in immigrant
children: 6.8 times higher than in boys and in girls. These findings are similar to those described in the
other study carried out in the Netherlands, where first-generation immigrants showed higher risk of
receiving antidepressant and antipsychotic drug prescriptions but lower risk of receiving Attention
Deficit/Hyperactivity Disorder medicationption®. Other studies focusing on disorder prevalence rather
than prescription drug use confirm that immigrant adolescents in Belgium are more at risk of traumatic
events, peer problems and avoidance symptoms, while Spanish adolescents suffer from more anxiety,

externalizing problems and hyperactivity ¢7.

By ethnic origin, Western European and North American children show the highest rates of use followed
by Latin Americans and Eastern Europeans. Lower rates are found in Africans and in the children born to

immigrants in Spain. Finally, methylphenidate use by Asians is insignificant. As can be seen, ethnic



groups whose cultures have greater similarities to that of Spaniards show higher methylphenidate
prescriptions. These differences in prescriptions®® and even in Attention Deficit/Hyperactivity Disorder
prevalence®-3V depending on ethnic origin have been previously reported. Some authors have interpreted
these relevant differences in worldwide prevalence to mean that Attention Deficit/Hyperactivity Disorder
is a cultural condition mainly limited to Western countries'®), This could explain higher prevalence in
ethnic groups with or closer to Western culture such as Western Europeans and Eastern Europeans, North
Americans and Latin Americans. However, ethnic groups with more divergent cultures, such as Africans
and Asians, show lower rates of use. It has been previously demonstrated that Asians have lower rates of
use of any type of mental health-related service than the general population®?, probably owing to their
reluctance to use Western medicine instead of their own traditional treatments. Other possible
explanations would be that Attention Deficit/Hyperactivity Disorder is a chronic disorder and immigrants
are more used to seeking treatment only for acute disorders. Prevention and adherence to long-term
treatments is more difficult in immigrant populations; therefore, treatment withdrawal over time would be

significantly higher than in the Spanish population®3: 33,

In our study, the rate of methylphenidate use was found to be higher in boys than in girls, both in
immigrants and Spaniards: The finding was 18.49 in Spanish boys vs 5.48 in Spanish girls, while for
immigrants it was 2.70 in boys vs 0.83 in girls. This expected finding has been consistently described in
medical research® 339, with a boy/girl ratio of 4: 14>, quite similar to what we have found in our study.
Most authors think that this difference is due to boys showing a more externalizing and disruptive
symptomatology and producing more consultations, whereas Attention Deficit/Hyperactivity Disorder in
girls is expressed as attention deficit ®% 37, It should be pointed that our lower rate of metylphenidate use
in immigrants in Spain is not caused by lower use of health services. For instance, Defined Daily Doses
per 1000 inhabitants per Day of non-steroidal anti-inflammatory drugs in Spanish children was 11.05
compared with 7.24 in immigrants, which implies a difference of only 53%. In a previous paper 4, we
reported that general prescription-drug use among Spanish children is only 72% higher than that of

immigrants.

In conclusion, this is the first study in medical research that confirms that methylphenidate use is higher

in the Spanish population than in immigrants in Spain. Lower use of health resources and prescription-



drug based treatment has been repeatedly described in immigrants, and more so in recent ones®®. In
addition to cultural reasons for this behaviour, it seems that an overtreatment of Attention
Deficit/Hyperactivity Disorder in Western countries may be an additional explanation. New research

studies for the specific purpose of studying this fact would be necessary.
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Table 1. Distribution of the sample by gender, age and place of birth

BOYS

Age Immigrants  Nationals Total

6 858 4,945 5,803
7 917 4,977 5,894
8 952 4,870 5,822
9 942 4,654 5,596
10 902 4,648 5,550
11 885 4,639 5,524
12 891 4,643 5,534
13 849 4,599 5,448
14 874 4,795 5,669
Total 8,070 42,770 50,840
GIRLS

6 825 4,797 5,622
7 873 4,623 5,496
8 861 4,485 5,346
9 883 4,338 5,221
10 849 4,339 5,188
11 768 4,481 5,249
12 810 4,397 5,207
13 794 4,468 5,262
14 783 4,623 5,406

Total 7,446 40,551 47,997
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Fig 1 Methylphenidate use measured in DID by age, gender and immigrant status in children (6-14 years).

Aragon. Spain. 2008
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Fig 2 Methylphenidate use in immigrant children (6-14 years) by geographical origin. DID. Aragon,

Spain. 2008
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