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Abstract

Background Attention deficit hyperactivity disorder

(ADHD) is one of the most common behavioural disorders

among children and adolescents. The number of patients as

well as prescriptions to treat this disease has continuously

increased over the past few years. The aim of the present

study was to analyse the costs for treating ADHD patients

from the perspective of a major German health insurance

fund.

Methodology Anonymised administrative claims data

were available for the study. All services reimbursed by the

health fund for the selected ADHD patients were recorded.

Apart from the resource use attributed directly to ADHD,

co-morbidities as well as incremental costs were described

based on a control group design.

Results A total of 30,264 ADHD patients were diagnosed

in 2008. The total costs for these patients were €3,888, and

the incremental costs were €2,902. The largest proportions

of incremental costs were due to therapeutic devices and

remedies like occupational therapy amounting to €1,270.

Proportionate costs of €263 have been settled for phar-

macotherapy with Methylphenidate and Atomoxetine.

However, 41 % of the patients were not treated with

ADHD-related pharmaceuticals.

Conclusions ADHD costs are relevant from health insur-

ance perspective. The expenses for occupational therapy

constitute the cost driver. Compared to the findings of studies

from the United States and contrarily to the backdrop of

public discussions about considerably increased prescrip-

tions of ADHD-specific drugs, the significantly higher

additional expenses for occupational therapy services are

impressing. This kind of therapy is internationally rather

unknown and is therefore not acknowledged as a therapeutic

standard.
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Background

Attention deficit hyperactivity disorder (ADHD) is one of

the most common behavioural disorders among children

and adolescents. It is a chronic disorder with considerable

restrictions for the affected patients. ADHD can be diag-

nosed in case of inattentive and impulsive behaviour in

combination with or without obvious hyperactivity which

does not depend on the patient’s age or stage of develop-

ment and which leads to clear negative effects in social

relationships as well as at school and in occupation [1].

Depending on data collection method and diagnostic

criteria, the estimates of prevalence of ADHD in childhood

and adolescence vary from 2 to 10 % [2]. In 2008,
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approximately 407,000 insurees of the German Statutory

Health Insurance (SHI) suffered from ADHD and were

treated with drugs related to ADHD [3]. The number of

patients with ADHD as well as the number of pre-

scriptions has continuously increased over the past few

years [4].

The costs of ADHD are increasing, and simultaneously

resources are limited within the German healthcare system

[5, 6]. Nevertheless, systematic cost analyses based on

health economic methods have rarely been performed in

Germany. However, considering the growing economic

impact and the limitation of resources in the health sector,

detailed cost analyses are gaining increased practical rel-

evance. Detailed information on particular cost compo-

nents is just an important evidence on individual and

structural causes of variances in the utilisation of health-

care services. Based on cost-of-illness studies, quantitative

relations can be demonstrated and are considered as a basis

information for evidence-based decisions for allocations in

health care [7].

The aim of the present study was to calculate the costs

of treating ADHD patients from the perspective of a major

health insurance fund based on claims data.

Methodology

Data and study population

Anonymised claims data of a major German health insur-

ance fund (Techniker Krankenkasse) with approximately

6.3 million insurees in 2008 were available. The study

population includes all insurees with at least one inpatient

ADHD diagnosis (ICD-10 F90.0, F90.1, F90.8 and F90.9)

or at least one secured outpatient ADHD diagnosis (diag-

nosis in the data set with the additional attribute ‘‘secured’’)

in two different quarters of 2008.

Complete claims data of all identified patients for the

year 2008 were extracted. Besides individual information

regarding age, gender, and comorbidity, detailed informa-

tion was available on a patient-related basis for the fol-

lowing resource and cost domains:

• Outpatient care: All services supplied to non-hospita-

lised patients by medical doctors or accredited psycho-

therapists in private practice.

• Inpatient care: All services supplied to hospitalised

patients.

• Pharmaceuticals: Prescribed by medical doctors (only

prescriptions filled by patients).

• Therapeutic devices and remedies: Prescribed by med-

ical doctors but provided by other therapists for

instance occupational therapists (in Germany,

occupational therapy incorporates types of behavioural

therapy).

• Rehabilitation: In Germany, rehabilitation is often

prescribed subsequent to a hospital stay to allow full

recovery.

• Sick leave payments: Payment for patients unable to

work longer than 3 weeks.

All available information from the different healthcare

settings could be linked via an anonymised identification

number for each patient.

Calculation of costs and control group design

Since the perspective of a health fund was used in this

analysis, all resource use and costs in connection with

ADHD, including all co-morbidities, were taken into

account. Co-payments or out of pocket payments by

patients are not relevant from this perspective as they do

not have an impact on the budget [8]. Average direct costs

were analysed separately by cost domain in order to be able

to calculate and identify potential cost drivers. In addition,

overall healthcare costs were calculated as a sum of all

domains.

It is necessary that the analysis focuses only on those

resource consumption which stay in relationship to ADHD.

Hence, the costs of patients with ADHD were compared to

a 1:5 matched control group adjusted for age and gender

using an incremental approach for the disease-specific

costs. An adequate consideration of all co-morbidities and

concomitant diseases is possible with this approach. Since

reliable information on the importance of ADHD-related

co-morbidities is not available in Germany, this compari-

son additionally serves as quantification of the increased

occurrence in patients with ADHD.

The basic analysis includes patients of all age groups due

to the fact that a broad consensus in ADHD-specific research

exists that this disorder should not be restricted to certain age

groups [4]. Nevertheless, additional subgroup analyses were

performed for the age groups newborn to 5 years, 6–18 years

and C18 years to examine the particularities of the total

costs and the payments for individual types of costs. The

classification of age groups is largely justified by the existing

approval of relevant pharmaceutical products and the fre-

quency of diagnoses in school age [9].

In Germany, there are special valuation practices for the

outpatient sector based on weighted points instead of direct

monetary payment. Therefore, an accurate monetary

assessment of outpatient services is very complex [10]. In

2008, points usually invoiced were indicated instead of

monetary resource use. For monetary evaluation, currently

valid points were attributed according to the Uniform

Valuation Scheme (EBM). Thus, a uniform average value
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per point is usually used for comparison [11]. Following

the Kassenärztliche Bundesvereinigung [National Associ-

ation of Statutory Health Insurance Physicians], a uniform

orientation value of €0.035 per point was assumed for the

present study [12].

Results

A total of 30,264 patients with ADHD were identified with

the described inclusion criteria. The mean age of these

patients was 15 years, and the proportion of male patients

was 76 %.

In 2008, the mean overall direct costs amounted to

€3,888 (see Table 1). Therapeutic devices and remedies

accounted for the largest proportion of the total costs with

an amount of €1,704 (44 %). However, the costs for out-

patient treatment (22 %), hospital treatment (20 %) and

medication (12 %) were relevant. The costs for sick leave

and rehabilitation were low on average but can also be

remarkable in certain cases.

On average, the age- and gender-adjusted control group

of 151,320 insurees without an ADHD diagnosis had lower

reimbursement payments in all cost categories. The dif-

ference in mean costs accounted for additional treatment

expenses for ADHD patients due to their medical

condition. In 2008, these incremental costs added up to

€2,902 on average per patient in all cost categories

(Table 2). The costs for therapeutic devices and remedies

accounted for the largest proportion of €1,270. Of these

costs, €971 were for occupational therapy.

The average additional expenses for pharmaceuticals

amounted to €359 with €263 being attributed to medication

for ADHD with the agents Methylphenidate and Ato-

moxetine. The remaining additional drug costs of €97

mainly arised from the treatment for concomitant diseases.

A total of 12,497 patients (41 %) did not receive any

specific ADHD drug therapy.

ADHD is associated with several of co-morbidities

which may have an effect on treatment costs. Based on a

control group approach, it is possible to analyse medical

conditions which patients with ADHD suffer from more

frequently than the age- and gender-adjusted control group.

‘‘Specific Developmental Disorders of Scholastic Skills’’

(diagnosis F81*) were diagnosed in 4,609 ADHD patients

(15.23 %) (Table 3). However, only in 1,816 patients

(1.20 %) of the control group this diagnosis appeared.

Based on these percentages, the odds ratio to get diagnosed

with disorders of scholastic skills is almost 15.

Subgroup analyses

Table 4 summarises the distribution of 30,264 ADHD

patients over three age groups and the respective mean

costs within the different sectors.

Table 1 Total costs in 2008 in € (n = 30,264)

Type of costs Mean Standard

deviation

Minimum Maximum

Outpatient care 837 764 0 38,509

Inpatient care 779 4,066 0 190,393

Pharmaceuticals 483 1,392 0 47,846

Therapeutic devices

and remedies

1,704 5,465 0 334,084

Sick leave payments 50 976 0 53,658

Rehabilitation 35 584 0 49,096

Total 3,888 7,471 19 336,845

Table 2 Incremental costs in 2008 in € (n = 30,264/n = 151,320)

Type of costs Mean Incremental

costs
ADHD

patients

Control

group

Outpatient care 837 231 606

Inpatient care 779 178 601

Pharmaceuticals 483 123 359

Therapeutic devices and

remedies

1,704 434 1,270

Sick leave payments 50 11 39

Rehabilitation 35 9 26

Total 3,888 986 2,902

Table 3 Proportion of selected co-morbidities and odds ratio

Number of patients (%) Odds

ratio
ADHD

patients

(n = 30,264)

Control group

(n = 151,320)

Specific developmental

disorders of scholastic

skills (F81.*)

4,609 (15.23) 1,816 (1.20) 14.79

Depressive episode/

recurrent depressive

disorder (F32.*; F33.*)

2,506 (8.28) 2,366 (1.56) 5.68

Mental and behavioural

disorders due to

psychoactive substance

use (F10–F19)

847 (2.80) 1,138 (0.75) 3.80

Phobic anxiety disorders/

other anxiety disorders

(F40.*; F41.*)

1,538 (5.08) 2,103 (1.39) 3.80

Injury, poisoning and

certain other

consequences of external

causes (S00–T98)

11,594 (38.31) 46,113 (30.47) 1.42

Treatment costs of attention deficit hyperactivity disorder 941
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As expected, the group of newborn to 5-year-old patients

formed the smallest group with 552 patients (2 %) of all

ADHD patients identified in this study. These patients were

5 years old on average, and the proportion of male patients

was 78 %. In the age group of 6–17 years, 24,268 ADHD

patients (80 %) were identified. The average age of these

patients was about 12 years, and the proportion of male

patients was 79 %. The group of patients with an age of

18 years and older consisted of 5,444 insurees (18 %). On

average, these patients were 34 years, old and the proportion

of male patients was 62 %.

Only the newborn to 5-year-old patients differed signifi-

cantly from the basic analysis in relation to mean total costs.

The costs in the ADHD group and the control group (€6,284

vs. €1,656) as well as the ADHD-specific costs (€4,628),

respectively, were markedly higher than in the other groups.

See Fig. 1 for the differences in ADHD-specific costs

among the three age groups for the most important types of

costs on the basis of the control group comparison. Ther-

apeutic devices and remedies constituted the largest cost

factor both in absolute terms and as ADHD-specific costs.

However, expenses in this service sector were considerably

lower within the older age groups.

Next to inpatient and outpatient treatments, medication

expenses ranked fourth in all subgroups. As expected, they

were significantly higher for the group of 6- to 17-year-old

patients. In this subgroup, the average additional expenses

for medication amounted to €354 with €295 to be attributed

to medications for ADHD with the agents Methylphenidate

and Atomoxetine. The remaining additional pharmaceuti-

cal spending of €59 arised from treatment for concomitant

diseases. A total of 8,484 ADHD patients (35 %) in the

group of 6- to 17-year olds have not received any disease-

specific pharmaceutical treatment.

For the newborn to 5-year-old patients, the mean addi-

tional expenses for medication amounted to €76 of which

€9 were be assigned to medical treatment for ADHD. With

the C18-year olds in the ADHD group, the mean additional

expenses for medication amounted to €413 and a propor-

tion of €142 were related to ADHD-specific medication.

The proportion of those patients without pharmaceutical

treatment was equal to 93 % in the group of newborn to

5-year olds and equal to 64 % in the group of C18-year

olds.

The evaluation of co-morbidities confirmed the differ-

ences for the subgroups as shown in Table 5. For instance,

there was a growing tendency towards the following

co-morbidities within older age groups: ‘‘Specific Devel-

opmental Disorders of Scholastic Skills (F81.*)’’, ‘‘Phobic

Anxiety Disorders’’ and ‘‘Other Anxiety Disorders’’

(F40.*, F41.*), as well as ‘‘Injury, Poisoning and Certain

Other Consequences of External Causes (S00–T98)’’.

Discussion

From an international perspective, there are several studies

which analysed the costs of ADHD [13–22]. To date, a

cost-of-illness analysis on ADHD has not yet been

Table 4 Overview of the average costs 2008 (SD) of all age groups in €

Type of costs 0–5 years 6–17 years 18–90 years

ADHD

(n = 552)

Control group

(n = 2,760)

ADHD

(n = 24,268)

Control group

(n = 121,340)

ADHD

(n = 5,444)

Control group

(n = 27,220)

Outpatient care 866 (684) 320 (341) 841 (757) 213 (340) 819 (801) 301 (510)

Inpatient care 567 (1,993) 190 (1,896) 690 (3,970) 142 (1,817) 1,198 (4,587) 335 (2,365)

Pharmaceuticals 147 (288) 71 (285) 465 (1,295) 111 (6,651) 595 (1,806) 182 (1,499)

Therapeutic devices

and remedies

4,673 (6,307) 1,066 (3,626) 1,771 (4,235) 430 (2,690) 1,104 (8,990) 388 (4,505)

Sick leave payments 0 (0) 0 (0) 0 (2) 0 (2) 277 (2,289) 61 (948)

Rehabilitation 31 (366) 9 (252) 30 (530) 7 (312) 61 (794) 19 (409)

Total 6,284 (6,996) 1,656 (4,457) 3,797 (6,226) 904 (8,311) 4,054 (11,486) 1,286 (6,185)
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Fig. 1 Mean incremental costs in different age groups and types of

costs
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published for Germany in a scientific journal. A paper

published in a conference contribution shows considerably

lower costs for 2003 than those calculated in the present

study [23]. The total costs of ADHD patients were €622 as

compared to €244 in an age- and gender-adjusted control

group. However, these findings did not include key cost

categories such as therapeutic devices and remedies which

were not available in the data set.

ADHD costs are relevant from the perspective of a

German health fund. The expenses for therapeutic devices

and remedies constitute the cost driver. The advantages of

this study are the reflection of a large national sample of a

major health fund as well as the description of real

healthcare services based on claims data. The calculated

consumption of resources represents the de facto costs for

health insurance funds. This is a key advantage of SHI

claims data compared to other primary and secondary

sources for health economic cost analyses from the health

insurance perspective.

Compared to former evaluations of claims data, the non

treatment-specific inclusion criterion for ADHD patients is

a major advantage [24]. It has become apparent that 41 %

of the patients did not receive any pharmaceutical therapy.

35 % of the group of 6- to 17-year-old ADHD patients

were not treated with drug therapy. Consequently, patient

identification via medication would be too limited for an

overall analysis of the costs of illness.

Against the backdrop of public discussion on consider-

ably increased prescriptions of ADHD-specific medication,

significantly higher costs for therapeutic devices and

remedies in the present analysis are particularly interesting.

A large part of these costs has to be attributed to occupa-

tional therapy. This form of therapy is internationally

rather unknown or acknowledged as therapeutic standard

for children or adolescents with ADHD.

While other studies are based on the expert adjustment

of the total costs by eliminating all non-disease-related

costs, [25, 26] the present study calculates the incremental

costs of ADHD by means of a comparison to a control

group adjusted for age and gender. The key advantage of

this study design is the inclusion of all disease-related costs

from the perspective of a health fund. The analysis of the

concomitant diseases and co-morbidities underlines the

importance of this segment for the disease of ADHD. The

control group comparison can thus prevent an underesti-

mation of the economic disease burden.

As expected, the developmental disorders of scholastic

skills with an odds ratio of nearly 15 were most impressing

among the co-morbidities of patients with ADHD. How-

ever, a higher frequency of injury associated with ADHD is

also mapped. Although the subgroup analysis of the 6- to

17-year-old patients (80 % of all ADHD patients) reveals

that these patients clearly suffer less from psychological

concomitant diseases, the corresponding odds ratios of the

control group comparison largely match. Nonetheless, it

must be ascertained that ADHD co-morbidities could more

often be encoded since these patients are under regular

medical treatment and the corresponding co-morbidities

can thus more frequently be diagnosed than in the control

group.

Table 5 Overview of the number of patients (%) of selected co-morbidities and odds ratio of all age groups

0–5 years 6–17 years 18–90 years

ADHD

(n = 552)

Control

group

(n = 2,760)

Odds

ratio

ADHD

(n = 24,268)

Control group

(n = 121,340)

Odds

ratio

ADHD

(n = 5,444)

Control

group

(n = 27,220)

Odds

ratio

Depressive episode/

recurrent depressive

disorder (F32.*, F33.*)

3 (0.54) 2 (0.07) 7.97 626 (2.58) 599 (0.49) 5.34 1,877 (34.48) 1,805 (6.63) 7.41

Mental and behavioural

disorders due to

psychoactive substance

use (F10–F19)

2 (0.36) 1 (0.04) 10.00 218 (0.90) 283 (0.23) 3.88 627 (11.52) 854 (3.14) 3.74

Specific developmental

disorders of scholastic

skills (F81.*)

11 (1.99) 11 (0.4) 5.00 4,370 (18.01) 1,764 (1.45) 14.89 228 (4.19) 41 (0.15) 28.06

Phobic anxiety disorders/

other anxiety disorders

(F40.*; F41.*)

7 (1.27) 16 (0.58) 2.19 744 (3.07) 1,172 (0.97) 3.24 787 (14.46) 915 (3.36) 4.41

Injury, poisoning

and certain other

consequences of

external causes

(S00–T98)

23 (42.39) 913 (33.08) 1.28 9,327 (38.43) 38,188 (31.47) 1.36 2,033 (37.34) 7,012 (25.76) 1.49
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Apart from the advantages mentioned, this study has

some limitations. The demographical data do not include

any further socio-economic information such as income

and social status of the insurees. Assuming that the control

groups differ with respect to these parameters which

additionally may influence reimbursement costs, an

adjustment only for age and gender would be insufficient.

Clinical data, such as disease severity, are not yet available

in the data of German health insurance funds. Furthermore,

drugs prescribed in hospital are directly included in hos-

pital remuneration and is not listed separately in the claims

data of health insurance funds.

Due to very different accounting practices in the par-

ticular administrative districts of the National Associations

of SHI physicians, the monetary assessment of the invoiced

Uniform Value Scale points presents challenges. The

monetarisation of the points was enabled on a calculated

mean value. However, the point values for outpatient

medical treatment may differ from the mean value in some

regions. The effects of the current budgeting of outpatient

services are not considered either.

In summary, this is the first study to represent an ADHD

cost calculation including consumption of resources based

on a broad database of approximately 6.3 million insurees

with the inclusion criterion ADHD. A comprehensive

design of the control group (1:5 matching) of more than

150,000 insurees without ADHD allows a reliable calcu-

lation of incremental costs. Further research will show if

this approach can be considered superior compared to

classic cost analysis calculating indication-specific costs.
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aktivitäts-Störung) - Leitlinie der Arbeitsgemeinschaft ADHS der

Kinder- und Jugendärzte e.V [ADHD in Children and Adoles-

cents (Attention Deficit Hyperactivity Disorder)––Guideline of

the ADHD Association of Paediatricians and Adolescent Medical

Doctors, registered association]. Updated Version January (2007)

2. Alm B. ADHS bei Erwachsenen: Wenn Zappelphilipp erwachsen

wird. [ADHD in Adults: If Fidgeting Will Develop.] Dtsch Med

Wochenschr (2009); 134, Nr. 24

3. ABDA (Hrsg. [publisher]) – Bundesvereinigung Deutscher

Apothekerverbände: Pressemitteilung 30. März (2009). [Federal

Union of German Associations of Pharmacists: Press Release

30th March (2009)]. www.abda.de [Download 22/07/2011]
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