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Objective:  The  purpose  of  this  review  is to  identify  evidence  in herbal  therapy  in  the  treatment  of  ADHD
concerning  effectiveness  and  drug  tolerability.
Method:  For  this  Medline/PubMed,  Scopus  and  the  Cochrane  Central  Register  of Controlled  Trials  (Central)
were  searched  from  their  inception  to 15 July  2016.  Only  randomized  controlled  trails  (RCT)  with  children
(0–18 years)  suffering  from  ADHD  were  included  in this  review.
Results:  Nine  RCTs  with  464  patients  comparing  herbal  pharmaceuticals  to  placebo  or  active  control  were
included.  Seven  different  herbs  were  tested  in  the  treatment  of ADHD  symptoms.  Low  evidence  could
DHD
hildren
ystematic review

be  found  for Melissa  officinalis,  Valeriana  officinalis  and Passiflora  incarnata.  Limited  evidence  could  be
found  for pine  bark  extract  and  Gingko  biloba.  The  other  herbal  preparations  showed  no  efficacy  in  the
treatment  of ADHD  symptoms.
Conclusion:  While  there  is  still  a  lack  of  sufficient  numbers  of RCTs  no  concrete  recommendations  for  use
can  be  made  so  far.

© 2016  Elsevier  Ltd.  All  rights  reserved.
ontents

1. Introduction  . .  .  . . .  . .  .  . . .  . . . .  . . . .  . . . .  . . .  .  . . .  .  . . .  .  . . . .  . . .  . . . .  . . .  . . . . .  . .  . . . . .  . .  .  . . . .  . .  .  . . . . . .  .  . . . . . .  .  . . . . . . .  . . . .  .  . .  . .  .  .  .  . . .  . .  .  .  . . .  . .  .  .  .  .  .  .  .  .  . .  . . . . .  . . . .  .  .  .  .  .  15
2.  Methods  .  . . . .  . . . . . . .  .  .  . .  .  . . .  . . . . . . .  . . .  .  . . .  .  . . . .  . . . . . . . . . .  . . . . .  . . .  .  . . . . . .  .  . . . . . . .  . . . . .  .  . . .  . . . .  . . .  . . .  . . . .  .  . . .  . . . .  .  .  . . .  . . .  . .  . . .  . . . .  .  . . . . .  .  . . .  .  .  .  . . .  . . . . . . . .  .  15

2.1.  Eligibility  criteria  . . .  . . .  .  . . .  . . .  .  .  . . .  . . . . . . .  . . . .  . . .  .  . . .  . .  . .  . . . . . .  .  .  . . .  . . . . .  . . .  . .  . . . .  .  . . .  . . . . . . . .  . .  .  . . .  .  .  . .  . . .  . .  .  . . . . .  .  . . . . . .  .  . .  . . . . . . . . . .  . .  .  .  .  .  . . . . 15
2.1.1. Types  of studies .  . .  .  . . .  .  . . .  .  . . .  .  .  . .  . .  .  .  . . .  .  . . .  .  . .  .  . . .  . . .  .  . . . . . . .  . . . . . . .  .  . .  . . . . .  . . . . .  .  . .  .  . . .  .  . . .  . . .  . .  .  .  . . .  .  . . . .  . . . .  . . . . . .  .  . . .  . .  . . .  .  . . . .  . .15
2.1.2. Types  of participants  . .  .  .  . .  .  . . .  . . .  .  . . .  .  . . .  .  . . . .  .  . .  . . . .  . . . . .  . .  .  . . . . . . . . .  . . .  . .  . . . . . . . . . . .  . . .  . . .  .  .  . . . .  . . .  . . .  . .  . . . . . . .  . . .  .  . .  .  . .  . . . .  . . . .  . . . . 15
2.1.3.  Types  of intervention  . . .  . . .  . . .  .  . . .  .  . . .  .  . .  .  .  . . . . . .  . . . . . . .  . . .  .  .  . . .  .  . . .  . . .  . .  .  . . . .  .  . .  .  . . . .  . . .  . . . . . . . .  . . . . . . . .  . . . .  . . .  . . . . . .  . .  .  .  .  .  . . .  . . . .  .  . . .  15
2.1.4.  Types  of outcomes  . . .  .  . . .  . . .  .  . . .  . .  . .  . . . .  .  . .  . . . .  .  . . . . .  .  .  . . . . . .  .  . . . . . .  .  . .  . . .  . .  .  . . . .  .  . .  .  .  .  . .  . . .  .  .  . . . . . .  . . . . .  . . . . .  . .  . .  .  .  .  . . . . . . .  .  .  . . . . .  . . .  . 15

2.2.  Search  methods  .  .  . .  .  . . .  .  . . .  . . . .  . . .  . . . .  . . . .  .  . . .  . . . .  . . .  .  . . . . . .  .  . . . .  . . . . . . .  .  . .  . . . . . .  . . . . .  . .  .  .  . . .  . . .  . . . . . . .  . . . . . . .  .  . . . .  . . . .  .  .  .  . . . .  . . . . . .  . .  . .  . .  .  . .  .  . . 16
2.3.  Data extraction  and  management  .  . . .  .  . . .  .  . .  .  .  . .  .  .  . . . . . .  .  . . . . . . . .  .  . .  . . . . .  . .  . . .  . . .  . . . . . . .  . . . . .  .  . .  .  . . .  .  . . .  . . . . . . .  .  . . .  . . . .  . . . . . . .  .  . .  .  .  .  .  .  . . . .  .  . . .  . 16
2.4. Risk  of bias  in  individual  studies  . . . . . . .  .  . . .  .  . . .  . . . .  . . .  .  . . . . . .  .  . . . . .  .  . .  . . .  . . .  .  . . .  . .  .  . . . . . . .  .  . . . .  . .  . . . . . .  .  . . .  .  . . . . . .  . . . . .  .  . . . .  .  .  .  .  . .  .  . . . . . . . . .  .  . . .  16

3. Results .  . .  .  .  . .  . . . .  .  . . .  .  . . .  .  .  . .  .  . . . .  . .  . . . .  . . .  . . . .  .  . . .  .  . . . . . . . . . . . . . .  . . .  . . . . .  . . . . . . .  . . .  . . . . .  . . . .  .  . . .  . . . . . . . .  . .  .  . . .  .  . . .  . . .  . .  .  .  . . .  .  . . . .  .  .  .  . . .  .  . . . . . .  . . .  .  .  . . . .  .16
3.1. Literature  search  .  . . . .  . . . .  . . .  . . . .  .  . . .  .  . . . . . . .  . . .  .  . . .  . . . .  . . . . . .  .  . . . . . .  .  . . . . .  .  . . .  . . . .  . . .  . . .  . . . .  .  . .  . . . . .  . . .  . . . .  .  . .  . . . .  .  . . . . .  . . .  .  .  .  . . . . .  . . . . . . .  .  .  .  . . .  16
3.2.  Evening  primrose  oil  .  . . .  .  . . .  .  . . .  .  . . .  . . . . . . . . . . .  .  . . .  .  . . .  . . . .  . . .  . . . .  . . . . . . . .  . .  . . .  . . .  . . . . .  . .  . . . .  .  . . .  . . . . .  . . . . . . . . . .  . . .  . . . .  . . . .  . . .  . . .  . .  .  .  . . . . . .  . . .  . .  17

3.2.1. Characteristics  of  the included  studies  . .  .  . . . .  . . .  .  . . . . . .  .  . .  .  . . . . . . . . . . . . .  . .  . . .  . . . .  .  . . . . . . .  .  .  . . .  . . .  . . . . . . .  .  . . . . . . .  . . . . .  .  .  .  . .  .  . . . .  . . . . . .  . 17

3.2.2.  Outcomes  .  . . .  .  . .  . . . .  . . . .  . . .  .  . . .  .  .  . .  .  . . .  .  . . .  .  . . .  . . .  .  . . . .  . . .  

3.3. Melissa  officinalis  . . .  . . .  .  . . . .  . . .  . . .  . . .  .  . . .  .  . . .  .  .  . .  .  . . .  .  . . . . . .  .  . . . . .  .  . .
3.3.1. Characteristics  of  the included  study  . .  .  .  . . .  .  . . . . . .  .  . . . . . .

∗ Corresponding author at: Kliniken Essen-Mitte, Klinik für Naturheilkunde und Inte
ermany.

E-mail  address: d.anheyer@kliniken-essen-mitte.de (D. Anheyer).

ttp://dx.doi.org/10.1016/j.ctim.2016.11.004
965-2299/© 2016 Elsevier Ltd. All rights reserved.
. .  . . . . .  . . .  .  . . . .  . .  . . . . . .  .  . . . .  . . .  .  .  . . . . .  . . . .  .  . . .  .  .  . . . .  .  . . . .  .  .  . .  . .  .  . . . . . . . .  .  .  . . .  17
 .  . . .  .  . . . . . . . .  .  .  . . .  . . .  . . . . . . .  . . . .  .  . . .  .  .  . . . . . .  .  . . . .  .  . . . .  .  .  . .  .  .  .  . . .  .  .  . . . .  . . . . . . 17

 .  . . . .  . . .  . .  . . .  . . . .  .  . . . . . . .  . . .  . . . .  .  . . . . . . .  .  . . . .  .  .  .  .  . . . . . . .  .  .  .  . . . . . . .  . .  .  .  . .  .  . .  .  17

grative Medizin, Knappschafts-Krankenhaus, Am Deimelsberg 34a, 45276 Essen,

dx.doi.org/10.1016/j.ctim.2016.11.004
http://www.sciencedirect.com/science/journal/09652299
http://www.elsevierhealth.com/journals/ctim
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ctim.2016.11.004&domain=pdf
mailto:d.anheyer@kliniken-essen-mitte.de
dx.doi.org/10.1016/j.ctim.2016.11.004


D. Anheyer et al. / Complementary Therapies in Medicine 30 (2017) 14–23 15

3.3.2.  Outcomes  . .  . . .  .  .  . .  .  .  . . . . . .  . . . .  . . .  .  . . .  .  . . .  . . . .  . . .  .  . . .  . . .  .  . .  .  . . . . .  .  . . . . . . .  . . . . .  . .  .  . . . . . .  .  . . . . .  . .  .  .  . . . . . . .  . . . . .  . . . . .  . .  . .  . .  .  . .  .  . . .  . . . . .  . .  .  . 20
3.4. Valeriana  officinalis  . .  . . . . . .  .  . . . .  . . .  .  . . . . . . . . . . . . . . . . . . .  . . . . . . .  . . .  . . . . . . .  . . .  . . . .  . . .  . . .  . . .  . . . . .  . . . . .  . .  .  .  . . . . . .  . . . .  . . .  .  . . . .  .  .  . .  .  .  .  .  . . . .  . . . . . .  . . .  . . . .  20

3.4.1. Characteristics  of the  included  study  .  .  . .  .  .  . .  . . . .  .  . . . . . .  .  .  .  . .  . . .  . . . .  . . .  . . . . . . . . . .  .  . . . .  . . .  . . . . .  .  . .  . . .  .  . . . . . .  . . .  .  . . . . .  . .  .  .  .  .  . . . .  . . . . .  . .  . 20
3.4.2.  Outcomes  . .  . . .  .  .  . .  .  .  . . . . . .  . . . .  . . .  .  . . .  .  . . .  . . . .  . . .  .  . . .  . . .  .  . .  .  . . . . .  .  . . . . . . .  . . . . .  . .  .  . . . . . .  .  . . . . .  . .  .  .  . . . . . . .  . . . . .  . . . . .  . .  . .  . .  .  . .  .  . . .  . . . . .  . .  .  . 20

3.5. Ginkgo  biloba  . . .  .  . . .  . . .  . . .  .  . . .  .  . . .  .  . . .  .  .  . .  . . .  .  . . . .  . . .  . . . . . .  .  . . . .  .  .  . . . . .  . .  .  . . .  .  . . .  . . .  . .  .  . . . .  .  . . .  .  .  . .  . . . .  .  . . . . .  .  .  . .  . . . .  .  . .  .  . . . .  .  . . . . .  . .  .  .  . .  . .  .  .  .  . .  . 20
3.5.1.  Characteristics  of the  included  studies  .  . .  .  . . . .  . .  .  . . . . . .  .  . . . . . . . .  . . . . .  .  . .  . . . . . . . .  . .  .  . . . .  .  . . . . .  . .  . . . . . .  .  .  .  . .  .  .  .  . .  . . . . .  . . . . .  .  .  .  .  . .  .  . .  . .  . . 20
3.5.2.  Outcomes  . .  . . .  .  .  . .  .  .  . . . . . .  . . . .  . . .  .  . . .  .  . . .  . . . .  . . .  .  . . .  . . .  .  . .  .  . . . . .  .  . . . . . . .  . . . . .  . .  .  . . . . . .  .  . . . . .  . .  .  .  . . . . . . .  . . . . .  . . . . .  . .  . .  . .  .  . .  .  . . .  . . . . .  . .  .  . 20

3.6. Pine  bark  extract  . .  . . . .  . . .  . . . .  .  . . .  .  . . .  .  . . .  . . .  . . . .  . . . .  . . . .  . . .  . . . .  .  . .  .  . . . . . .  . . . .  . . .  .  . . . . . .  . . .  . . . . .  . . . .  . . .  . . .  . . . . .  . .  .  . . . . .  . .  . . . .  . . .  . . . .  . .  . .  . . .  .  .  . .  . . 20
3.6.1.  Characteristics  of the  included  study  .  .  . .  .  .  . .  . . . .  .  . . . . . .  .  .  .  . .  . . .  . . . .  . . .  . . . . . . . . . .  .  . . . .  . . .  . . . . .  .  . .  . . .  .  . . . . . .  . . .  .  . . . . .  . .  .  .  .  .  . . . .  . . . . .  . .  . 20
3.6.2.  Outcomes  . .  . . .  .  .  . .  .  .  . . . . . .  . . . .  . . .  .  . . .  .  . . .  . . . .  . . .  .  . . .  . . .  .  . .  .  . . . . .  .  . . . . . . .  . . . . .  . .  .  . . . . . .  .  . . . . .  . .  .  .  . . . . . . .  . . . . .  . . . . .  . .  . .  . .  .  . .  .  . . .  . . . . .  . .  .  . 20

3.7. St.  John’s  wort  .  .  .  . .  .  . . . .  . . . . . .  . . .  .  . . .  .  .  . .  .  . . .  .  . .  . . . . . . .  .  . . . . . .  .  . . . .  . .  .  . . . . . .  .  . . . . . . .  . . . . . . . . . .  .  . . . . . . .  . . . . . .  . . . . .  . .  .  .  . .  .  .  . . . .  . . . . . .  . . . .  .  .  . . . . . .  . .  21
3.7.1.  Characteristics  of the  included  study  . .  . . .  . . . . . . .  . . . . . . .  . . . . . . .  . . .  . . . . .  .  . . . .  .  . . .  . . . .  .  . . . .  . . .  . . . . . . .  . . .  .  . . . . . . . . . . . . . . . .  .  .  . . . .  .  . .  .  . . .  . . 21
3.7.2.  Outcomes  . .  .  . . .  .  . . . . . . .  . . .  . . . .  . . .  .  . . .  .  .  . .  .  . . .  .  . .  .  . . . .  .  . .  .  . .  . . .  .  . . .  . . . . . . . . . .  .  . .  . .  . . .  . . .  . . . . . . .  .  . . .  .  .  . . . .  .  . . . .  .  . .  . . .  .  . . . . . .  .  . . .  . . .  . .  . . . . 21

3.8. Passiflora  incarnata  .  . . .  .  . . .  .  . .  .  . . .  . . . .  . . .  . . . .  .  . .  . . . . . . . .  . . . . . . .  . . . .  . .  .  . . . . . .  .  . . . . .  . . .  .  . . . .  . . .  .  . . . . . .  .  . .  .  . . . .  . . .  . . . . .  . . . . . .  . .  .  .  .  .  . . . .  . . . . . .  . . .  . . . .  21
3.8.1.  Characteristics  of the  included  study  . .  . . .  . . . . . . .  . . . . . . .  . . . . . . .  . . .  . . . . .  .  . . . .  .  . . .  . . . .  .  . . . .  . . .  . . . . . . .  . . .  .  . . . . . . . . . . . . . . . .  .  .  . . . .  .  . .  .  . . .  . . 21
3.8.2.  Outcomes  . .  .  . . .  .  . . . . . . .  . . .  . . . .  . . .  .  . . .  .  .  . .  .  . . .  .  . .  .  . . . .  .  . .  .  . .  . . .  .  . . .  . . . . . . . . . .  .  . .  . .  . . .  . . .  . . . . . . .  .  . . .  .  .  . . . .  .  . . . .  .  . .  . . .  .  . . . . . .  .  . . .  . . .  . .  . . . . 21

4. Discussion  . .  . . . .  . .  .  . .  .  . . .  .  . . .  .  . . .  .  . . . .  . . . . . .  .  . .  .  .  . .  .  .  . .  .  .  . . . . . . .  . .  . . . .  .  . . . . . . .  . . .  . .  .  . . . .  . .  . . .  . .  . .  .  . . .  . . . . . . .  .  . .  .  . . .  .  . . .  . . . .  .  . . . . . .  .  . .  .  . .  . . .  .  . . . . . . .  . . . . . .  21
4.1.  Summary  of evidence  . .  .  . .  .  . . . . . .  .  . . .  .  . . .  .  . . .  .  . . .  . . .  .  . . . . . . .  . .  . . .  .  . .  .  . . . .  . .  .  . . . . .  .  . . . . . .  .  . . . .  . . .  . . . . . . . . . .  . . . . . . .  .  .  . . .  .  .  . . . . . . . . .  .  . .  . .  .  .  . . .  . . .  .  . 21
4.2.  Agreements  with  prior  systematic  reviews  .  . . . .  . . . .  . . . . . . .  . . .  .  .  . . .  . .  . . . . . . .  . . . . . . .  .  . . . . . .  . . . . . . .  .  .  .  . .  . . .  .  . . . .  . . . .  .  . . . . . .  . . .  .  .  .  . . .  .  . . . . . . .  . . .  . . . 21
4.3.  Applicability  of  evidence  . .  .  . . . .  . . . . . .  . . .  .  . . .  .  . . .  . .  . .  .  . . .  . . .  .  . .  . . .  . . . .  . . .  . . .  . . . . . . .  . . . . .  .  . .  . . . . .  . . .  . . .  . . .  .  .  . .  .  . .  .  . . .  .  . . . .  . . . . . .  . . . . .  .  . .  . . .  . . .  . . . .  21
4.4.  Limitations  .  . . .  .  . . .  .  . . .  . . . .  . . . .  . . .  .  . . .  .  . . .  .  . .  . .  . .  .  .  . . . . . .  .  . . .  . . . .  . . . . . . .  . . .  . . . . .  .  . . . . . .  .  . . . . .  . . .  . . .  . . .  .  . . .  . . .  . . .  .  . . . .  . .  . . .  . . . . . . .  . .  .  .  .  .  .  . .  .  .  .  .  . . . 21
4.5.  Implications  for  further  research  .  .  . . .  .  .  . .  .  .  . .  . .  . .  . . . .  . . .  . . . .  .  . . . . . .  .  . .  . . .  . .  . . . . .  . . .  . . . . .  . . . .  . . . . . .  . . .  .  . . . .  .  . . . .  .  . . . .  .  .  .  . . .  .  . . . . . .  . . .  . . . .  .  .  .  . . . . 21

5.  Conclusions  . . .  .  . .  .  . . . .  . . .  . . . .  . . .  . . .  .  . . .  .  . . .  . . . .  . . . . . .  .  . . .  .  .  . . . . . .  .  . . . .  .  .  . . .  . .  .  . . . . . .  . . . . . .  .  . . .  . . . . .  . . . . . . . . . . . . .  .  . . .  .  .  . . .  .  .  . . .  . .  .  . . .  .  .  .  . .  .  .  . . . . .  . .  . . . . . .  22
Conflict  of  interest  .  . .  .  .  . . .  . . . . . . .  . . . .  . . .  .  . . .  .  . .  .  .  . .  . .  . .  . .  . .  . . .  .  .  . . . . .  .  . . .  .  . . .  . .  . . .  . . . .  .  .  . . . . .  . . .  . . . .  .  . . . .  .  . .  . .  . . . .  .  . . . .  .  . . .  .  . . . . . . .  . . .  . .  .  . . .  .  . . . . . .  .  . .  . . 22
Acknowledgements .  . . .  .  . . .  .  . . .  . . .  . . . .  . . .  .  . . .  .  . . .  .  .  . . . . . .  .  . . . . . .  .  . . .  . . . . . . .  . . .  . . .  . . .  . . .  .  .  . . . . .  .  . . . .  . . .  . . . . .  . . . .  . . .  . . .  .  . . . . .  .  .  . .  .  . . . . . .  .  . .  .  .  .  . . . . . .  . .  . .  . .22

Appendix  A.  Supplementary  data  .  .  . .  . . . .  . . .  .  . . .  . . . .  . . . . . . . .  . . . . . .  . . . .  . . . . . . . .  . . .  .  . . .  . .  . . . . . . .  .  . . .  . . . . .  . . .  . . .  . . . .  . . . .  .  . . .  . . .  . . . .  . . . .  . .  .  .  .  .  . . .  . . . . .  . . . .  . . .  . 22
 .  . . .  . .

1

m
i
i
A
6
A
M
a
i
f

1
2
3

r
d
o
l
p
a
c
o
t
m
q
p
T
n
t
a
e

sivity or hyperactivity as defined by the Diagnostic and Statistical
References  . . .  . . .  . .  . . . . .  . . . . . . .  . . .  . . .  .  . . .  .  . . .  . . . . . . . . . . . . . . .  . . .  . .  . .  .  . . .

. Introduction

The attention deficit hyperactivity disorder (ADHD) is one of the
ost common behavioral disorders in childhood with increasing

ncidence rates.1 The prevalence of ADHD in children in Germany
s about 4–5% while another 4–5% are suspected to be cases of
DHD.2,3 Worldwide, the estimated prevalence ranges between
% and 8%4 with boys being more likely than girls to develop
DHD.5,6 According to the Diagnostic and Statistical Manual of
ental Disorders, Fifth Edition (DSM-5) of the American Psychi-

tric Association (APA),7 ADHD is characterized by inattention,
mpulsivity and hyperactivity. In its criteria of diagnosis the DSM-V
urther identifies three subtypes of ADHD:

. inattentive type

. hyperactive-impulsive type

. combined type

Besides psychotherapy, medication therapy plays an important
ole in the treatment of ADHD.8,9 Nevertheless, up to 30% of chil-
ren treated with pharmaceuticals do not respond to medication
r suffer from adverse effects such as nausea, insomnia or weight
oss.10–14 Accordingly there is a growing considerable interest of
arents with children suffering from ADHD in complementary
nd alternative medicine (CAM).15–17 In Europe about 52% of all
hildren are using some kind of CAM, often without knowledge
f the attending pediatrician.18–22 Besides non-pharmacological
herapies like relaxation techniques or neurofeedback, herbal

edicines are among those complementary therapies most fre-
uently demanded by parents.23–25 Most parents consider herbal
harmaceuticals less harmful than conventional drug therapy.26,27

herefore herbal medicines are particularly regarded as an alter-

ative or complement to conventional pharmaceuticals in the
reatment of ADHD symptoms by parents.28 However, there is still

 lack of sufficient research investigating efficacy and drug tol-
rance of herbal medicines in the field of ADHD.17 Therefore the
 . . . . . . . . . . .  . . .  . . . . .  . . . . .  . . . . .  . . .  .  . . . .  . . .  . . .  . .  . .  .  . . . .  . . .  .  .  .  . . . .  .  . . . . .  . . . . .  . . . 22

purpose of this review is to identify evidence for herbal therapy in
the treatment of ADHD concerning effectiveness and safety.

2. Methods

The review was planned and conducted in accordance with
PRISMA (Preferred Reporting Items for Systematic Reviews and
Meta-Analyses) guidelines29 and the recommendations of the
Cochrane Collaboration.30

2.1. Eligibility criteria

2.1.1. Types of studies
Only randomized controlled trials (RCTs) were included in this

review. Studies were eligible only if they were published as full
papers, and only publications in English or German language were
considered eligible.

2.1.2. Types of participants
Only studies conducted on children and adolescents (age 0–18

years) who  are suffering from ADHD were eligible. No limitations
were made regarding the diagnosis of ADHD.

2.1.3. Types of intervention
Studies that compared herbal therapy with no treatment,

placebo or any pharmaceutical medication were eligible. Studies
were excluded if the herbal preparation was applied in homeo-
pathic potency or if the herb was  solely used in traditional Chinese
medicine. No other dosage restrictions were made.

2.1.4. Types of outcomes
Only studies that assessed ADHD symptoms (inattention, impul-
Manual of Mental Disorders or the International Statistical Classi-
fication of Diseases and Related Health Problems) as a primary or
secondary outcome were considered eligible.
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.2. Search methods

Medline/PubMed, Scopus and the Cochrane Central Register of
ontrolled Trials (Central) were searched from their inception to 15

uly 2016. Embase was not searched separately since it is already
overed by Scopus. The literature search was constructed around
earch terms for ‘children’ and search terms for ‘herbal therapy’.
he complete search strategy for PubMed/Medline is given as Sup-
lementary material. The search strategy was adapted for each
atabase as necessary. Abstracts identified during literature search
ere screened and potentially eligible articles were read in full text

ndependently by three review authors (DA, HC, RL) to determine
hether they met  eligibility criteria. After identifying the litera-

ure in the field of interest, only articles with ADHD patients were
aken into account. This review is part of a larger project to identify
vidence in herbal therapy for children.

.3. Data extraction and management

Data on participants (age, gender), medication, control/placebo

roups, outcomes, and results were extracted independently by
wo review authors (DA and RL) using an a-priori-developed data
xtraction form. Discrepancies were discussed with a third review
uthor (HC) until consensus was reached.

Fig. 1. Flow-chart of li
pies in Medicine 30 (2017) 14–23

2.4. Risk of bias in individual studies

The risk of bias was assessed by two authors (DA, HC) inde-
pendently using the risk of bias tool proposed by the Cochrane
Collaboration.30 This tool assesses the risk of selection bias, perfor-
mance bias, attrition bias, reporting bias, detection bias and other
bias using seven criteria (ratings: low, unclear or high risk of bias).
Differences of opinion were discussed with a third review author31

until a consensus was  reached.

3. Results

3.1. Literature search

A total of 10.083 non-duplicate records were retrieved by lit-
erature search of which 9.824 were excluded after screening title
and abstract. 259 full texts were assessed for eligibility, excluding
further 173 articles because they were no RCTs, did not include par-
ticipants below 18 years of age, the investigated herbal medicines
were solely used in traditional Chinese medicine or the herbal
drug was applied in homeopathic potency. Eighty-six studies were

included for general review. Among these, eleven studies were
identified investigating children and adolescents suffering from
ADHD. Two  of these studies had to be excluded because ADHD
symptoms were no primary or secondary outcome criteria.32,33

terature search.
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Fig. 2. Risk of bias assessment: using the Cochrane risk of bias tool and gener-
ated with Review Manager 5 software (version 5.2; The Nordic Cochrane Centre,
C

F
l

3.3.1. Characteristics of the included study
Katz et al. tested a compound herbal preparation (CHP) to treat

F
C

openhagen, Denmark).
inally, nine studies were included in this review. The flowchart of
iterature search is shown in Fig. 1, while the risk of bias assessment

ig. 3. Risk of bias graph: presented as percentages across all included studies and gene
openhagen, Denmark).
pies in Medicine 30 (2017) 14–23 17

is shown in Figs. 2 and 3. In-depth information on the characteristics
and results can be found in Table 1.

3.2. Evening primrose oil

3.2.1. Characteristics of the included studies
Two  RCTs with a total of 49 participants who were treated with

evening primrose oil were included.34,35 In both studies ADHD
symptoms were measured by teachers and parents using exter-
nal assessment questionnaires. Aman et al.34 additionally analyzed
blood samples and conducted cognitive and psycho-motoric tests.
Male participants were over-represented (87% and 100%) in both
studies. Mean age was 8.89 years34 and 9.0 years.35 Ethnicity was
not reported. Both RCTs compared a preparation of 500 mg evening
primrose oil (efamol) with placebo treatment. While Aman et al.34

used a two-arm study design, Arnold et al. performed a four-arm
study design including a d-amphetamine preparation as an active
control. In both studies, risk of bias was  unclear for most domains,
as the authors did not report any adequate form of randomization or
blinding. Arnold et al. did not specify any kind of primary outcome,
resulting in expectation of a high risk of reporting bias.

3.2.2. Outcomes
In terms of ADHD symptoms Aman et al.34 reported that only

two of six subscales of the questionnaires used showed signifi-
cant improvements over time compared to placebo, but only if
reported by parents. In addition only two of nine subtests of the
psycho-motoric test battery showed significant improvements in
symptoms. Furthermore an increase in dihomogammalinolenic
acid serum concentration after efamol intake was observed by
Aman et al.34 In contrast to these results Arnold et al. reported that
parent ratings showed no significant benefits of efamol compared
to placebo and if assessed by teachers, only one subscale showed
significant improvement in symptoms of ADHD.

One serious adverse event was only reported by Aman et al.34

The authors described one participant in the Efamol
®

group
who developed severe diarrhea. The authors reported that the
patient was  previously given a questionable diagnosis of pancre-
atic enzyme deficiency and has been excluded for further statistical
analysis therefore.

3.3. Melissa officinalis
ADHD symptoms in 120 children.36 The main ingredient of this
preparation was Melissa officinalis, however it also contained some

rated with Review Manager 5 software (version 5.2; The Nordic Cochrane Centre,
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Table 1
In-depth information on the characteristics and results of the included studies.

First author Population Intervention Control Measurements Outcomes Results

Akhondzadeh
et al.42

N = 34; age: mean = exp.grp.:
9.58 ± 2.09 y.
contr.grp.: 9.05 ± 2.53 y. (6–13 y.)
gender: exp.grp.: 11/6 contr.grp.:
12/5 (m/f)

Passiflora incarnata tablets
0.04 mg/kg/day (twice daily)

Methylphenidate
1 mg/kg/day (twice daily)

Baseline-measurement, then
every 2 weeks of the 8 week
treatment period; rating scales
in external assessment
(parents and teacher).

ADHD symptoms measured by
parents and teacher with a
standardized rating scale.

No significant differences between the
groups in all measured parameters. For
both groups a significant clinical
benefit after treatment period was
reported.

Aman  et al.34 N = 31; age: mean = 8.86 ± 1.88 y.
gender: 27/4 (m/f)

500 mg capsule Efamol®

(Evening primrose oil) (6
capsule/day).

500 mg capsule with liquid
paraffin oil in same dosage.

Pretest, 2nd & 4th week of
treatment period, wash-out,
then change from placebo to
Efamol® treatment and
vice-versa; rating scales in
external assessment (parents
and teacher); psychomotoric
and cognitive tests; Blood
samples.

ADHD symptoms measured by
parents with RBPC and by
teacher with CTRS;
Measurement of serum
concentration of essential fatty
acids; psychomotoric
testbatterie; cognitive tests.

Accuracy increased in psychomotoric
test. Parents reported fewer problems
with ADHD symptoms of their
children. An increase of Omega-3-fatty
acid concentration in serum was
observed.

Arnold  et al.35 N = 18; age: mean = 9 y. (6–12 y.)
gender: 18/0 (m/f)

exp.grp.1:
d-amphetamine + placebo
exp.grp. 2:
d-amphetamine + 500 mg
capsule Efamol® (Evening
primrose oil)
exp.grp. 3: 500 mg  capsule
Efamol® (Evening primrose
oil) + placebo (5 capsule in the
morning & 4 in the evening).

Placebo in same dosage. Measurements at baseline,
then every 2 weeks of the 12
week treatment period;
behaviormental measurements
in external assessment
(teacher).

ADHD symptoms measured by
teacher with CTRS.

Efamol® showed no differences
compared to placebo in relation to the
CTRS.

Katz  et al.36 N = 120; age: exp.grp.: 9.82 ± 1.56
y. contr.grp.j: 9.36 ± 1.97 y.
(6–12 y.)
gender: exp.grp.: 60/20 contr.grp.:
32/8 (m/f)

3 ml of a compound herbal
preparation 3 times a day in
50–60 ml  of water (Melissa
officinalis, Paeoniae alba,
Withania somnifera, Centella
asiatica, Spirulina platensis &
Bacopa monieri).

3 ml  placebo 3 times a day
in  50–60 ml  of water.

TOVA at baseline and
post-treatment.

TOVA scores. Increase of TOVA scores within the
exp.grp. The contr.grp showed no
changes over treatment period. The
differences between exp.grp. and
placebo were statistically significant.

Razlog  et al.37 N = 30; age: mean = 7.93 y. (5–11 y.)
gender: 18/9 (m/f)

exp.grp. 1.: Valeriana officinalis
(mother tincture) 10 drops/3
times per day
exp.grp. 2: Valeriana officinalis
(homeopathic 3× potency) 10
drops/3 times per day.

Placebo tincture in same
dosage.

Self-assessment and external
assessment (parents and
teacher) at baseline, first and
second week of treatment
period and one week after
treatment period.

ADHD symptoms measured by
parents with CCT & PSQ and by
teacher with Barkley and
DuPaul teacher rating scale.

PSQ: nearly all subscales (except
psychosomatic problem and conduct
problems scale) showed a significant
improvement of both treatment
groups after two weeks of treatment
but not one week after treatment
compared to contr.grp.
CCT: Total and speed score showed a
significant improvement after two
weeks of treatment and one week after
treatment for the two experimental
groups; there was  no significant
improvement for the placebo group,
Barkley and DuPaul teacher rating
scale: 9 of 14 questions showed a
significant improvement in both
experimental groups after two weeks
of treatment; there was no statistical
significant overall between the two
treatment groups.
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Salehi et al.38 N = 50; age: exp.grp.: 9.12 ± 1.61 y.
contr.grp.: 9.61 ± 2.26 y. (6–14 y.)
gender: exp.grp.: 19/6 contr.grp.:
20/5 (m/f)

Gingko biloba capsule
80–120 mg/day depending on
weight.

Methylphenidate
20–30 mg/day depending
on weight.

External assessment (parents
and teacher) at baseline, at day
21 and day 42 of treatment
period.

ADHD symptoms measured by
parents and teacher with the
ADHD-RS-IV.

Significant differences between the
two  groups; contr.grp with significant
better scores than exp.grp.

Shakibaei
et  al.39

N = 66; age: exp.grp.: 7.83 ± 1.21 y.
contr.grp.: 8.41 ± 1.40 y. (6–12 y.)
gender: exp.grp.: 19/12 contr.grp.:
20/9 (m/f)

Gingko biloba enteric coated
tablets 80 mg to 120 mg  per
day depending on
weight + usual care
(Methylphenidate 20 mg to
30 mg per day depending on
weight)

Placebo tablets in same
dosage + usual care
(Methylphenidate 20 mg to
30 mg per day depending
an bodyweight)

External assessment (parents
and teacher) at baseline, week
2  and week 6 of treatment
period; measurement of
general psychosocial
functioning by a child and
adolescent psychiatrist at
baseline, week 2 and week 6 of
treatment period.

ADHD symptoms measured by
parents and teacher with the
ADHD-RS-IV; general
psychosocial functioning
measured with CGAS.

Significant interaction of time and
treatment for inattention rated by
parents and teacher, but
non-significant main effect of
treatment; significant interaction of
time and treatment for ADHD-RS-IV
total score rated by parents, but
non-significant main effect of
treatment.

Trebatická
et  al.40

N = 61; age: exp.grp.: mean = 9.5 y.
(6–14 y.) contr.grp.: mean = 8.8 y.
(6–12 y.)
gender: 50/11 (m/f)

1 mg/kg bodyweight
Pycnogenol® (pine bark
extract) per day.

Placebo in same dosage. Self- & external assessment
(parents and teacher) and
blood samples at baseline, after
treatment and after wash-out
period.

ADHD symptoms measured by
parents with CAP and CPRS and
by teacher with CTRS;
self-assessment with PDW.

No changes between the groups over
time in blood sample parameters;
significant improvements in
inattention and hyperactivity reported
by teacher (CAP), over time and in
comparison with placebo; no
significant improvements in
inattention or hyperactivity reported
by teacher with CTRS; improvements
of hyperactivity and inattention rated
by parents (CPRS) do not reach
significance; relapse of symptoms after
termination of pine bark extract rated
by teacher and parents; no
improvements in the placebo group.

Weber  et al.41 N = 54; age: exp.grp.: mean = 9.9 y.
contr.grp.: mean = 9.7 y. (6–17 y.)
gender: exp.grp.: 20/7 contr.grp.:
14/13 (m/f)

1 capsule (300 mg)  3 times a
day of St. John’s Wort.

Placebo in same dosage. Self- and external assessment
(parents) at baseline and at
week 1,2,4,6 and 8 of
treatment.

ADHD symptoms measured by
parents with the ADHD-RS-IV;
side-effect measurement with
Monitoring of Side-effects
system & CGI.

No significant differences between the
groups in all measured parameters.

List of abbreviations: ADHD = attention deficit hyperactivity disorder; ADHD-RS-IV = Attention Deficit Hyperactivity Disorder Rating Scale fourth edition; CAP = Child Attention Problems scale; CCT = Children’s Checking Task;
CGAS  = Children’s Global Assessment Scale; CGI = Clinical Global Impression Improvement Scale; contr.grp. = control group; CPRS = Conner’s Parents Rating Scale; CTRS = Conner’s Teacher Rating Scale; exp.grp. = experimental
group;  kg = kg; (m/f) = (male/female); mg  = milligrams; ml  = milliliter; N = number of participants; PDW = Prague Wechsler Intelligence Scale; PSQ = Conner’s Parent Symptom Questionnaire; RBPC = Revised Behavior Problem
Checklist; TOVA = Test of variables in attention; y = year.
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yurvedic (Bacopa monieri) and other herbal extracts. Treatment
ose was set to 3 ml  in 50–60 ml  of water. Mean age in the CHP
roup was 9.82 years and 9.36 years in the placebo group. Male
articipants were over-represented in this study (77%). Ethnicity
ifferences were not reported. Primary outcome criterion was the
core of the test of variables of attention (TOVA). Risk of bias in this
tudy was overall low, although a high risk of incomplete outcome
ata could be noticed due to more than 50% withdrawals from the
lacebo group.

.3.2. Outcomes
Katz et al.36 reported significant improvement of TOVA-score for

he CHP-group between baseline and post intervention measure-
ent. These changes were observed in all subtests of the TOVA and

heir aggregation. No significant changes over time could be noted
n the placebo group. Also the differences between CHP-group and
lacebo were statistically significant.

According to the safety analysis no serious adverse events
ccured. Minor side effects (such as insomnia, headache etc.)
ccurred within the CHP-group and the control group.

.4. Valeriana officinalis

.4.1. Characteristics of the included study
The aim of the pilot RCT from Razlog et al. was to investi-

ate if Valeriana officinalis had an influence on ADHD symptoms.37

he study compared two  groups of which one received a mother
incture of Valeriana officinalis while the other group was given a
omeopathic potency of this tincture. A placebo tincture served as
ontrol condition. For the purpose of this review, only the compar-
son of mother tincture and placebo was considered relevant. The

ean age of the thirty participants was 7.93 years with boys being
lightly over-represented (18 males). No ethnic differences were
eported in this study. Evaluation of ADHD symptoms was  done at
aseline, at weeks one and two of intervention and two  weeks after

ntervention. Self as well as external assessments were retrieved
sing children’s checking task (CCT), Conner’s parent symptom
uestionnaire (PSQ) and the Barkley and DuPaul teacher rating
cale. No further measurements were collected. As for the risk of
ias assessement Razlog et al. did not report any adequate form
f randomization or blinding. Therefor the presence of selection,
erformance, detection bias and other bias remained unclear.

.4.2. Outcomes
The PSQ showed a significant improvement for both treatment

roups compared to placebo in nearly all subscales (except psy-
hosomatic problems and conduct problems). These improvements
ppeared after two weeks of treatment but did not persist after
ne week follow-up. Total score and speed score of the CTT assess-
ent showed a significant improvement in both experimental

roups after two weeks of treatment and one week after treat-
ent. Within the placebo group no significant improvement could

e obtained. Nine of fourteen subscales of the Barkley and DuPaul
eacher rating scale showed a significant improvement after two
eeks of treatment in both groups receiving Valeriana officinalis.

he placebo group only showed significant improvements for two
f the fourteen questions. The differences between experimental
roup and control group were statistically significant. No serious
dverse event or side effects were reported by the authors.

.5. Ginkgo biloba
.5.1. Characteristics of the included studies
The study of Salehi et al. compared an herbal preparation of

inkgo biloba with methylphenidate in the treatment of ADHD,38

hereas Shakibaei et al.39 compared Ginkgo biloba and placebo as
pies in Medicine 30 (2017) 14–23

an add-on therapy to a methylphenidate treatment. Male partic-
ipants were over-represented (65%39 and 78%38) in both studies.
The mean age in the experimental groups were 9.12 years38 and
7.83 years.39 For both studies the reported treatment dose was
80–120 mg  per day for Ginkgo biloba and 20–30 mg  per day for
methylphenidate, depending on the participant’s body weight
respectively. Both studies assessed ADHD symptoms by parents and
teachers using the ADHD Rating Scale IV. Salehi et al. performed
measurements at baseline and at days 21 and 42 of treatment
period, while Shakibaei et al. performed measurements at baseline
and 2 and 6 weeks after a 6-week medication period. In both stud-
ies risk of bias was  low in general. Salehi et al. collected serum and
urine samples at the period of measurement but did not present
any results. Therefore a high risk of selective reporting has to be
expected.

3.5.2. Outcomes
For the Study of Salehi et al. a within-subject analysis showed

no significant changes over time in the assessed ADHD symptoms
for the Ginkgo biloba group neither if rated by parents, nor if
rated by teachers. Whereas in the methylphenidate group changes
over time appeared significant for both assessment conditions.
Furthermore a between-group comparison showed significant dif-
ferences in the improvement of ADHD symptoms. In children
treated with methylphenidate significant improvements in symp-
toms were reported by parents and teachers after treatment period
but not in children treated with ginkgo biloba. Shakibaei et al.
showed significant improvements in inattention rated by parents
and teachers if the children were treated with Ginkgo biloba in
addition to methylphenidate compared to placebo.

A safety analysis in both studies showed only mild to mod-
erate side effects. For the study by Salehi et al. the difference
between the ginkgo biloba and methylphenidate group in the over-
all frequency of side effects was  not significant, whereas headache,
insomnia and decreased appetite were observed more frequently
in the methylphenidate group, while Shakibaei reported no sig-
nificant difference between Ginkgo biloba and placebo in overall
frequency of side effects.

3.6. Pine bark extract

3.6.1. Characteristics of the included study
Another study included tested the effects of a French maritime

pine bark extract (Pycnogenol
®

) compared to a placebo.40 For this
61 children between six and fourteen years were recruited. The
mean age for children in the pine bark group was 9.5 years and
8.8 for those in the placebo group. Consisting of 50 male and 11
female participants, boys were over-represented in this study too.
Treatment dose was  1 mg  of pine bark extract per kg bodyweight
per day. Symptoms were measured through self-assessment and
external assessment by parents and teacher. Child Attention Prob-
lems scale (CAP), the Conner’s Parents Rating Scale (CPRS) and the
Conner’s Teacher Rating Scale (CTRS) were used. Additionally five
subscales of the Prague Wechsler Intelligence test (PDW) were uti-
lized for self-assessment. Furthermore blood samples were taken
at baseline, after treatment period and after a wash-out period.
The risk of bias for this study was generally low. Only a high risk for
selective reporting has to be given because of an unclear determina-
tion of primary and secondary outcome criteria. It has to be further
mentioned that the study was funded by Horphag Research, the
manufacturer and holder of the Pycnogenol

®
registered trademark.

Due to this an unclear risk of other bias has to be expected.
3.6.2. Outcomes
Trebatická et al.40 reported significant improvements in inat-

tention and hyperactivity when assessed by teachers (CAP). These
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mprovements could be shown over time as well as in comparison
ith placebo. CTRS ratings showed no significant improvements

n inattention or hyperactivity. However, the reported improve-
ents of hyperactivity and inattention during the intervention

eriod rated by parents (CPRS) did not reach significance. A relapse
f symptoms was observed after the medication with pine bark
xtract was discontinued. The placebo group revealed no improve-
ents over treatment period.
The authors reported no serious side effects. However a rise of

lowness and a moderate gastric discomfort could be observed in
wo patients in the pine bark group.

.7. St. John’s wort

.7.1. Characteristics of the included study
Weber et al. conducted a study to determine the safety and

fficacy of a Hypericum perforatum (St. John’s wort) preparation
n the treatment of ADHD.41 54 children between six and seven-
een years participated in the study. 27 children were randomly
ssigned either to receive 300 mg  St. John’s wort three times a day
r a placebo at the same dose. The mean age of the experimental
roup was 9.9 years and of the placebo group 9.7 years. With 34
ale participants, boys were slightly over-represented. The ADHD

ating Scale IV was used to assess symptoms rated by parents.
ymptom severity was also assessed by physicians with the Clinical
lobal Impression Improvement Scale (CGI). For this study the risk
f selection, performance, detection, attrition, reporting and other
ias has to be considered as low.

.7.2. Outcomes
Weber et al.41 reported no significant differences between

ypericum perforatum and placebo group in all measured param-
ters after post-intervention measurement.

The analysis of adverse events and side effects both showed no
tatistical differences between the two groups.

.8. Passiflora incarnata

.8.1. Characteristics of the included study
The study by Akhondzadeh et al.42 tested the effects of

 Passiflora incarnata preparation compared to a standard
ethylphenidate therapy. 34 children between six and thirteen

ears were recruited. The mean age of the children in the Pas-
iflora incarnata group was 9.58 years and 9.05 for those in the
ethylphenidate group. In this study boys were over-represented

s well. Treatment dose was 0.04 mg  of Passiflora incarnata per kg
odyweight per day, while a dose of 1 mg  methylphenidate per kg
odyweight per day was used. Symptoms were measured by a stan-
ardized ADHD rating scale through self-assessment and external
ssessment by parents and teachers. The risk of bias for this study
as generally low. Only the blinding of participants and personnel

emained unclear.

.8.2. Outcomes
The study by Akhondzadeh et al.42 revealed no significant differ-

nces between Passiflora incarnata and methylphenidate on parent
nd teacher ratings over the investigated period. Both groups
howed significant clinical benefits.
The authors reported no serious side effects. However anxiety
nd decreased appetite were significantly more reported within
he methylphenidate group. There were no other significant group
ifferences for reported side effects.
pies in Medicine 30 (2017) 14–23 21

4. Discussion

4.1. Summary of evidence

This systematic review of nine RCTs on herbal therapy in chil-
dren with ADHD found low evidence of efficacy only for specific
herbal preparations. While the treatment with Melissa officinalis
and Valeriana officinalis showed improvements in self assessed psy-
chomotoric and cognitive tests, the results in external assessed
questionnaires were ambiguous. Melissa officinalis was  only admin-
istered as a compound herbal preparation and therefore the results
have to be interpreted carefully. Moreover, Trebatická et al.40 could
show improvements in specific teacher-rated subscales, but not
of parental-rated questionnaires for children treated with pine
bark extract. Furthermore Akhondzadeh et al.42 demonstrated no
significant differences in ADHD symptoms if rated by parents
and teachers for Passiflora incarnata in comparison to a usual
methylphenidate therapy. No evidence of effectiveness was found
for Evening primrose oil and St. John’s wort for the treatment of
ADHD, while the results for Gingko biloba were ambiguous. With
the exception of one study34 all other studies reported no serious
adverse event or severe side effects.

4.2. Agreements with prior systematic reviews

The findings of this review are partly in line with a prior system-
atic review that investigated the evidence of herbal and nutritional
products in the treatment of ADHD.43 Three of the seven studies
assessed in this review were also included in the review of Sarris
et al. 38,40,41 Assessment of these studies by Sarris et al.43 matched
our findings in terms of inefficacy of Gingko biloba and St. John’s
wort and in terms of potential efficacy of pine bark extract in the
therapy of ADHD. Another systematic review and meta-analysis
could show that pine bark extract was used in the treatment of a
wide range of chronic diseases.44 Due to insufficient evidence the
authors were not able to make any recommendations in favor of
pine bark extract for any of the observed diseases. The other herbs
included in this review were not reviewed in this comprehensive-
ness before.

4.3. Applicability of evidence

A disease specific over-representation of male participants was
found in all of the included RCTs. Apart from this the population
of these studies was  mostly heterogeneous. With five to seventeen
years children with a wide range of age were observed. Further
it needs to be taken into consideration that the countries where
the different studies have been conducted differ culturally. The
results of this review therefore seem to be applicable although more
research is needed before the general applicability of the findings
can be conclusively judged.

4.4. Limitations

The main limitation of this review is the paucity of eligible tri-
als. For most herbal medicines except for Evening primrose oil and
Gingko biloba only one study each could be identified. Furthermore,
small sample sizes of the studies have to be considered a limita-
tion. Therefore no concrete recommendation in case of efficacy and
safety can be made at this point.

4.5. Implications for further research
Despite of the acceptable methodological quality of most stud-
ies, the small sample size needs to be taken into consideration. To
draw further conclusions from the results obtained more research
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s needed. Especially for both of the studies conducted in the late
980s which investigated the efficacy of evening primrose oil repli-
ation is needed due to poor methodological quality.34,35 As mainly
edative plants have shown to be effective, randomized controlled
tudies investigating plants with similar properties such as laven-
er could be of interest.

. Conclusions

In summary the studies assessed in this systematic review indi-
ate modest efficacy of Melissa officinalis as part of a CHP, Valeriana
fficinalis and Passiflora incarnata in the treatment of ADHD symp-
oms. Based on the trials those herbal medicines appear to be
elatively safe with only one serious adverse event and no severe
ide effects. Since there is still a lack of sufficient numbers of RCTs
nvestigating herbal medicines for ADHD in general, no specific
ecommendations for use can be made at this point. Given its pre-
iminarily positive benefit-risk-ratio, the use of Melissa officinalis,
aleriana officinalis and Passiflora incarnata might be considered on
n individual basis.
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