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is” often
poor, and additional treatment options are warranted. We aim to investigate whether individualized h tment is
effective in children with ADHD when compared to placebo or usual care alone.

METHODS: Thirty-seven online sources were searched with a last update in March 2021. Studie
individualized homeopathy against any control in ADHD (ICD-10 category F90.0) were eligible.
excel sheet independently by two reviewers.
RESULTS: Six studies were analyzed. All but one were randomized and showed low-to-modera
against standard treatment and four were placebo-controlled and double-blinded. Thedfiie
size across studies of Hedges' g = 0.542 (95% Cl 0.311-0.772; z=4,61; p < 0.001) ag @ |
0.05-1.16; z=2.16, p = 0.03) against placebo (n = 4). The effect estimations are based S
participants.

CONCLUSIONS: Individualized homeopathy showed a clinically relevant and
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IMPACT:

® This paper summarizes the current evidence of individ
(ADHD), and the results show a clinical improveme

® [ndividualized homeopathy has shown evidence o
systematic review and meta-analysis.

® This data may encourage caregivers to consifle
childhood ADHD.

INTRODUCTION

Attention deficit and hyperactivity disorder” (ADHD) is quite
prevalent among children; abeut 5% of \children are diagnosed
with it." The prevalent treatfent model favors the pharmacolo-
gical treatment with the, dopafnine“agonist methylphenidate
(MPH) as a specific tréatment.*The’ disease is supposed to be
caused, at least partly, by'an inefficiency of the brains’ dopamine
transporter system. The acceptability and compliance with the
treatment with”/MPH is often low in patients and their families,’
likely due td\its. side ‘effect profile® and because the clinical
benefit may not override the perceived adverse events.* More-
over, the longest and’most diligent long-term trial to date did not
showfalbeneficial,effect of MPH.>® This might also be due to the
fact that participants did not adhere to the treatment protocol
and stoppeditaking the drug due to perceived or anticipated side
effects” or took it on an irregular basis along with other
interventions.”> Poor compliance with sympathomimetic drugs

3ceiving this additional treatment.
the treatment of ADHD in several small trials, this is the first

(such as MPH) could be the reason why caregivers seek
alternative or additional options for the treatment of ADHD®°
and multidisciplinary treatment plans are warranted.*'® Homeop-
athy is one potential complementary medicine option to add to
the treatment plans. Although no consistent effects of homeo-
pathic treatment on ADHD were found in an earlier systematic
review,"" new studies have been published since, and it seems
worthwhile to update the state of the knowledge in a meta-
analysis.

Homeopathy is a method of treatment that uses the ancient
law of similars: “Let like be cured by like.” It was founded by the
doctor and pharmacist Samuel Hahnemann (1755-1843), who
had developed it systematically by applying potentially remedial
substances to volunteers who noted the respective pharmaco-
logical effect as symptoms. Catalogs of those observed toxico-
logical symptoms were then used for prescribing the substance
to diseased persons who showed a similar pattern of symptoms.
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In the course of the development of homeopathy, the respective
substances were processed by serial dilution and shaking in
order to avoid toxicity.'> Thereby Hahnemann discovered what
he later termed “dynamization”: more highly diluted and shaken
remedies, so called “high” homeopathic potencies, seemed to
work better. Although Avogadro’s number was not known in his
time, Hahnemann was quite aware that it would not be the
substance that worked here. Therefore, he called this effect a
“dynamic” effect. We know today that most of the homeopathic
potencies used do not contain active molecules, hence any
effects would have to come by other mechanisms. Although
different models of how homeopathy might work have been
proposed,’®™'® none of them are accepted or experimentally
proven. However, using the gold standard tool of evidence-
based medicine, randomized, blinded, and placebo-controlled
studies and their summary in quantitative meta-analysis, we can
at least determine whether they are clinically effective, even
though we do not understand how a specific effect might be
brought about.

When used in compliance with the basic treatment principles
of homeopathy as described by Hahnemann (individualized
homeopathic prescription of one single substance at a time),
beneficial effects of this intervention have been shown for various
kinds of medical conditions, including child diarrhea,?® supportive
care in cancer,?'*? fibromyalgia,?® or ADHD.?*** For ADHD, we set
out to test, by means of meta-analysis, whether the therapeutic
effects of individualized homeopathy found in single clinical
studies are consistent and robust. We aim to investigate whether
individualized homeopathic treatment shows clinical effects
in children with ADHD when compared to placebo or usual
care alone.

METHODS
The protocol for this review and meta-analysis was preredistered
in the PROSPERO database.?® This meta-analysis is 0ne, el
defined project, i.e.,, a project with a pre-specified, pfe-registered
protocol, within a larger attempt to systematically<review and,
where possible, meta-analyze, the homeopathig,literatureyaccord-
ing to diagnostic groups or intervention catégories. For instance,
we just published, based on the frameworkprotocol, a companion
analysis on the effects of homeopathic Arpica on recovery after
surgery.”” In the same vein and along the samiegmethodological
idea, we embarked on a systematichreview and quantitative
meta-analysis of individualized homeogpathy in ADHD. Thus,
we conducted a systematicaS€arch, féllowing our standardized
procedures and the préspublished jframework protocol for
systematic reviews of  homeopathic interventions studies.”®
According to this framework; protocol publications of controlled
clinical investigatighs (randomized or non-randomized) published
between 1980_.and 2020pand employing one or more homeo-
pathically processed substances therapeutically or preven-
tively and€humans \weré identified. The search procedure is
documentediintthe Appendix (Supplement 1). Out of the overall
pool ofthomeopathiC intervention studies comparing homeopathy
tog€ither placebé or standard care, those that reported clinical
homeopathictreatment studies of ADHD were considered for the
present review (Fig. 1).

The specific inclusion criteria for the studies to be reviewed
were the following:

® Published after 1980,

® |nvestigating an individualized homeopathic
childhood ADHD,

® Comparing the intervention to a control condition (placebo, standard
care or treatment as usual, both of which are referred to as “active
control”) in a randomized or non-randomized parallel-group study
design with one or more arms.

intervention in

SPRINGER NATURE

Studies identified from a database of homeopathic
intervention studies, last updated March 15, 2021;
n=634

!

Studies concerned with attention
deficit and hyperactivity disorder
(ICD-10 code 90.0); n=10

}

Studies with individualized
homeopathy as intervention; n=7
(included in the review)

Excluded: not
individualized; n=3

Excluded: poor
docundentation; n =1

| Studies included in analysis; n=6 I

Fig. 1 Flow chart of the included studies.

The specific exclusion criteria, for‘thepstudies to be reviewed
presently were the following:

® Homeopathic interyéntionpnot individualized,
® Serious methodological flaws) such as incidental unblinding, failure to
report importantdata, or insufficient data for meta-analysis.

Two authors_extracted” the data from the included studies
separately into a“predefined spreadsheet form. The spreadsheet
had beenpilot-tested and adapted and was the same as the one
used for the analysis of arnica studies.?” Dissenting opinions were
solved by 'discussion.

Study quality was assessed with the Cochrane risk of bias tool
for tandomized studies®® and, as our review includes one non-
randomized study, additionally with a quality tool for quantitative
studies (Tool of the Effective Public Health Practice Project
(EPHPP)) by Thomas et al.’® which takes into account some
further quality aspects, such as confounders and drop-out
management. Further we checked for external validity, using the
ckecklist by Downs and Black®' and assessed the model validity
with the tool suggested by Mathie et al.>? Quality assessments
were assessed by two authors separately into a predefined
spreadsheet, and dissenting opinions were solved by discussion.

The statistical analysis was conducted with Comprehensive
Meta-Analysis, version 2,>* using random-effects modeling, if
heterogeneity was high, and fixed effects modeling otherwise.*
The protocol stipulated that only primary outcomes, which were
defined in all studies, were to be analyzed, which was in most
cases a disease-specific rating scale, such as the Conners scale or
similar. As only one primary analysis was conducted, further
specifications as in a preformulated analysis protocol were
deemed unnecessary. Mean values and standard deviations were
extracted and summarized across studies. We paid specific
attention to the fact that some authors do not report standard
deviations but standard errors and in those cases recalculated
standard deviation from standard errors. Continuous predictors
were used for meta-regression, and heterogeneity as well as a
possible publication bias was explored.

The summary of evidence was assessed according to reliability
using the McMasters tool*> and the GRADE guidelines.>*°

RESULTS

The literature search revealed 10 potential studies (see Fig. 1, flow
chart). Three of these were excluded, because they did not use
individualized homeopathy, leaving seven potential studies.?*>%~*
One of the placebo-controlled studies** was excluded from the
analysis, because it was poorly documented, did not use a validated
score, and had a non-randomized pilot-study design. Thus, we
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Table 2.

Risk of bias®® of studies on individualized homeopathy in attention deficit and hyperactivity disorder; Domain | (selection bias): random

sequence generation; Domain Il (selection bias): allocation concealment; Domain Il (performance bias): blinding of participants and personnel;
Domain IV (detection bias): blinding of outcome assessment; Domain V (attrition bias): incomplete outcome data; Domain VI (reporting bias):
selective reporting; L = low risk of bias, U = unclear risk of bias, H = high risk of bias.

Authors, Year

Domain I Domain II Domain III

Domain IV Domain V Domain VI

Fibert 2016 [41] H @ H ©
Fibert 2019 [40]
Frei 2005 [24]
Jacobs 2005 [42]
Jones 2009 [43]

Oberai 2013 [25]

cooo o
cooo o
ac [ & [ jag (5

included six studies, four double-blind placebo-controlled studies
and two active-controlled open-label studies, one of which was non-
randomized. The active-controlled studies were pragmatic studies
and do not report the standard of care, because it was at the
discretion of the general practitioner. They were conducted within
the UK NHS setting, and hence it can be expected that the standard
of care was medication such as MPH, where applicable.

Table 1 depicts the included studies, reporting design, duration,
and sample sizes, as well as intervention, comparators, and risk of
bias. The excluded study is described in Supplement 2.

The risk of bias assessment revealed low-moderate risk of bias
for all studies, except for the non-randomized study by Filbert
(Tables 1 and 2 and Supplement 3). In the additional quality
appraisal with the EPHPP tool, the Jones study turned out with a
“weak” rating, as no baseline parameter and handling of drop-outs
were reported. All studies had acceptable model validity
(Supplement 3).

The protocol stipulated that only the main outcomeriterion
would be analyzed. The main outcome was a version of the
Conners scale® in five studies and the ADHD Ratifg scale®in
one study.

The meta-analysis revealed a significant efféct size “actoss all
studies of Hedges' g=0.542 (95% confidence intewval (Cl)
0.311-0.772; z=4.61; p<0.001) against any control (Fig. 2). As
this effect size was quite heterogeneous (> =59.9; tal”> = 0.127), it
is more appropriate to use a randomyeffects model. This also yields
a slightly higher significant effect \sizeWof, g =0.569 (95% ClI
0.196-0.942; z=3.0; p = 0.003),

Excluding Filbert et al.*' 45" sensitivity analysis, because this
study used a slightly different outcome” (DSM-IV rating) does not
homogenize the sampléandireducesthe effect size slightly to g =
0.534 (95% Cl 0.14=0.96; z=246, p =0.014). Excluding both
studies by Filbert{and eolleagues, because the comparison was
against standard ‘care,“@nd- thus analyzing only the placebo-
controlled studies increases the effect size to g=0.605 (95% Cl
0.05-1.16;"2=2%6, p=0.03; random effects model) (Fig. 3).
Becausegeveni this set of studies was quite heterogenous, we
applied <@ meta-regression model, which proved significant.
Regressingiduration of study on effect size shows a significant
slope'0f)0.003 (p = 0.007) with a significant model (Q =12.18, df
=5; p=0i03) with no significant residual. That means for each
further day of treatment duration the effect size grows by 0.003
units. The regression plot is presented in Fig. 4. As the intervention
was always individualized homeopathy, the heterogeneity cannot
be further explored using other study parameters. Study year,
which is sometimes a good proxy for study quality, does not yield
a significant meta-regression. Effect sizes are virtually identical
across years.

Study duration is confounded with studies, as one study, Oberai
et al, is both the study with the longest duration and with the
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largest effect size. Excluding also thisistudy, in addition to the two
active-controlled studies by Fibert et alzréduces the effect size
to g = 0.355 (Cl 0.02-0.69;2= 2:08)p = 0.04) and heterogeneity to
zero (Q=0.7, df=2; p£0.7).

If the two studie§ by Filbert /and colleagues, which have
compared homegpathy against standard care, are taken sepa-
rately, they yield"a significant homogeneous effect size of g = 0.42
(95% 0.04-0.8; 2= 2. WZpp,= 0.03; > = 24.5; fixed effect analysis).

The publication bias analysis does not reveal a relevant publication
bias. Duval and Tweedi€’s trim and fill method does not calculate any
studies to“bemtrimmed or filled. The classic fail-safe N method
estimates 297 studies that would have to be missing, and Egger's
regression intercept test is not significant, including zero within its
ClshThe funnel plot is symmetrical (E-Figure; Supplement 4).

DISCUSSION

This meta-analysis of four double-blind, placebo-controlled trials
of individualized homeopathy against placebo and in addition
two pragmatic studies comparing homeopathy against standard
care shows a significant effect size of Hedges’ g of slightly more
than half a standard deviation across all studies and of g = 0.6 for
the placebo-controlled trials only. Meta-regression identifies
study duration as a significant predictor, which reduces hetero-
geneity. If the study with the longest duration is excluded, the
pooled effect size estimate is reduced to a significant g = 0.355.
However, since there was only one study with a longer duration,
this effect might also be due to other parameters characteristic of
this study.

All included studies employed individualized homeopathy and
were of comparable, solid quality, hence a lack of methodological
rigor is unlikely the reason for the difference between homeop-
athy and controls, except if unblinding might have been present.
This is unlikely the reason because, if anything, the placebo-
controlled trials that were blinded by default showed a higher
effect than those that have been unblinded because they were
pragmatic (i.e., the two studies by Filbert and colleagues).

The analysis of potential publication bias with various methods
shows that publication bias or unpublished negative findings is an
unlikely explanation for our result. However, as there is only a
small set of studies, the funnel plot analysis is limited in scope.

A sensitivity analysis shows that the effect is driven by one
study whose effect size is considerably larger than all others and
treated over the course of a year. The meta-regression demon-
strates that this is the decisive variable, as the model is significant
and has no significant residual. Another way of looking at this is to
exclude this study from the analysis. This reduces the effect size to
a third of a standard deviation, which is still significant, but
considerably smaller. As it is only one study that uses such a long
treatment duration, it is unclear whether the larger effect is truly a

Pediatric Research
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Model Study name Statistics for each study Hedges' g and 95% CI
Hedges' Standard Lower Upper
g error Variance  limit limit Z-value pValue
Filbert et al.*’ 0.292 0.220  0.048 -0.139 0723 1.327 0.185 —+—@—
Filbert et al.*' 0.808 0.391 0.153 0.042 1575 2.067 0.039
Oberai et al.”® 1.436 0.302  0.091 0845 2028 4760 0.000
Jones* 0.169 0.357 0.127 -0.530 0.868 0.474 0.635 —_——
Frei etal® 0.509 0.255 0.065 0.009 1.009 1.996 0.046
Jacobs et al.*? 0.272 0.301 0.091 -0.318 0.861 0.903  0.367 —_——
Fixed 0.542 0.117 0.014 0311 0772 4611  0.000 <
Random 0.569 0.191 0.036 0.196 0.942 2987  0.003 i
-2.00 -1.00 0.00 1.00 2.00
Favors placebo Favors homeopathy
Isquared = 59.9

Fig. 2 Forest plot of meta-analysis of homeopathy studies vs. any control in attention deficit and hyperactivity

Model Study name Statistics for each study
Hedges' Standard Lower Upper
g error Variance limit limit Z-value pValue
Oberai et al.”® 1.436 0.302  0.091 0.845 2028 4760  0.000
Jones® 0.169 0.357  0.127 -0530 0.868 0.474 0.635
Frei etal.”! 0.509 0.255 ~ 0.065 0009 1.009 1.996 0.046
Jacobs et al.*? 0.272 0.301 0.091 -0.318 0.861 0.903 0.367
Fixed 0.617 0.149 0.022 0.326 0.908 4.152 0.000
Random 0.605 0.281 0.079 0.055 1.156 2.156 0.031
-1.00 0.00 1.00 2.00
Favors placebo Favors homeopathy
I'squa 71.3

Fig. 3 Forest plot of placebo-controlled studies of homeopathy i
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40 61.92

97.44

132.96

168.48 204.00 239.52 275.04 310.56 346.08 381.60
Duration

study duration in days on effect size.

uration or whether it is a peculiarity of this

many other studies in the literature that employ more of a

dy. Observational follow-up data from one of the
dies>* show equally good clinical results of homeo-
pathic treatment when compared with MPH.*’**® Further long-
term trials are necessary to corroborate these findings.
Homeopathy is, if employed in the traditional or classical way, a
strictly individualized treatment. The homeopathic practitioner
seeks to match the individual symptoms of the patient with the
homeopathic drug profile (e.g., the indicator symptoms of the
particular homeopathic medical product) and usually it is a long
list of potential remedies that need to be considered. All studies in
our meta-analysis used such an individualized approach unlike

Pediatric Research

simplified treatment concept (such as homeopathic complex
formulas and other non-individualized treatment models).

The idea of a homeopathic treatment is believed to be an
impulse for an organism that creates health and disease
symptoms as an autonomous, autopoietic system.*® This may be
especially useful for children in the process of growing up.
Although the mechanism of action of homeopathic medicines is
unknown, it might be worth using homeopathy as an additional
option in the therapeutic approach to ADHD. Our data show it
might be worthwhile: an effect size of 0.6 standard deviations is
clinically relevant and in our analysis also statistically robust.

SPRINGER NATURE
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A limitation of our analysis is, however, that the sample size of
the individual studies was generally small (range 30-83 partici-
pants), the majority of studies were of comparatively short
duration, and we only had four placebo-controlled studies and a
further two active-controlled trials. This is a limitation to
generalizability and cannot be seen as a final empirical
corroboration. Thus, our results can be taken as an encouraging
interim finding but should be corroborated by other, long-term
studies.

Standard treatment guidelines for the treatment of ADHD
recommend to combine behavioral therapy and MPH in
combination and the installment of multidisciplinary treatment
plans,'® as compliance with MPH alone is still poor,? and side
effects are considerable.” Additional treatment options are
underreported to caretakers, although their use is increasing
considerably.” We therefore recommend clinicians to consider
homeopathic treatment as a complement to their treatment plan
for children with ADHD, for instance, by referral to competent
practitioners.

We therefore conclude that, in this meta-analysis, homeopathy
was more effective than placebo and other comparators in
improving ADHD in children.

DATA AVAILABILITY

Raw data and procedural minutes can be obtained from the author.
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