
Research Article
Antibiotic Use in Children with Acute Respiratory or
Ear Infections: Prospective Observational Comparison of
Anthroposophic and Conventional Treatment under
Routine Primary Care Conditions

Harald J. Hamre,1 Anja Glockmann,1 Reinhard Schwarz,2 David S. Riley,3

Erik W. Baars,4,5 Helmut Kiene,1 and Gunver S. Kienle1

1 Institute for Applied Epistemology and Medical Methodology, University of Witten-Herdecke, Zechenweg 6, 79111 Freiburg, Germany
2 Paediatric Practice, Quellengasse 42, 8010 Graz, Austria
3 Integrative Medicine Institute, Overton Street, Portland, OR 97210, USA
4University of Applied Sciences Leiden, Zernikedreef 11, 2333 CK Leiden, The Netherlands
5 Louis Bolk Instituut, Hoofdstraat 24, 3972 LA Driebergen-Rijsenburg, The Netherlands

Correspondence should be addressed to Harald J. Hamre; harald.hamre@ifaemm.de

Received 7 July 2014; Revised 21 October 2014; Accepted 21 October 2014; Published 18 November 2014

Academic Editor: Jairo K. Bastos

Copyright © 2014 Harald J. Hamre et al.This is an open access article distributed under theCreativeCommonsAttribution License,
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

Children with acute respiratory or ear infections (RTI/OM) are often unnecessarily prescribed antibiotics. Antibiotic resistance is
a major public health problem and antibiotic prescription for RTI/OM should be reduced. Anthroposophic treatment of RTI/OM
includes anthroposophic medications, nonmedication therapy and if necessary also antibiotics. This secondary analysis from an
observational study comprised 529 children <18 years from Europe (AT, DE, NL, and UK) or USA, whose caregivers had chosen
to consult physicians offering anthroposophic (A-) or conventional (C-) treatment for RTI/OM. During the 28-day follow-up
antibiotics were prescribed to 5.5% of A-patients and 25.6% of C-patients (𝑃 < 0.001); unadjusted odds ratio for nonprescription
in A- versus C-patients 6.58 (95%-CI 3.45–12.56); after adjustment for demographics and morbidity 6.33 (3.17–12.64). Antibiotic
prescription rates in recent observational studies with similar patients in similar settings, ranged from 31.0% to 84.1%. Compared
to C-patients, A-patients also had much lower use of analgesics, somewhat quicker symptom resolution, and higher caregiver
satisfaction. Adverse drug reactions were infrequent (2.3% in both groups) and not serious. Limitation was that results apply to
children of caregivers who consult A-physicians. One cannot infer to what extent antibiotics might be avoided in children who
usually receive C-treatment, if they were offered A-treatment.

1. Background

1.1. Acute Respiratory Tract Infections and Otitis Media (RTI/
OM). Acute respiratory tract infections and otitis media
(RTI/OM) are frequent among children [1] and are com-
monly treated with antibiotics [2–8]. In randomised trials,
antibiotics have only small or negligible short-term effects on
OM and RTI such as pharyngitis, bronchitis, laryngitis, and
common cold, comparable to their side-effect potential [9–
12]. Antibiotic treatment as secondary prophylaxis in order
to prevent complications of RTI/OM is difficult to justify
in developed countries, where these complications are rare

[13, 14]. Furthermore, antibiotic use increases antimicrobial
resistance [15], increases the recurrence rate of OM [16], and
may be a risk factor for paediatric asthma [17–20], atopic
eczema [21], and inflammatory bowel disease [22–24]. The
European Commission has recently proposed an action plan
against the rising threats fromantimicrobial resistance, which
is estimated to cause 25,000 human deaths as well as extra
healthcare costs and productivity losses of at least 1.5 billion
Euro annually [25].

Because of these concerns, reduction of antibiotic pre-
scription for RTI/OM has long been advocated [26–30].
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Strategies to reduce antibiotic use include educational inter-
ventions towards physicians and patients [31], rapid antigen
testing to identify viral disease [32], and delayed antibiotic
prescription [33, 34]. In addition, using analgesics instead of
antibiotics has been recommended [35], but analgesics may
also pose risks [36–41].

1.2. Complementary Treatment for RTI/OM, Background for
this Study Analysis. Some physicians prescribe complemen-
tary treatment for children with RTI/OM, such as herbal
[42–44], homeopathic [45–47], or anthroposophic [48–51]
medicinal products. Complementary treatmentmight reduce
the need for antibiotics, but antibiotic reduction should
not be accompanied with delayed short term recovery or
increased complication rates [52]. We have previously inves-
tigated these issues in a prospective observational study
in primary care, showing low antibiotic use with at least
comparable short-term resolution in adults and children
treated for RTI/OM by physicians offering treatment with
anthroposophic medicine (AM, see Section 1.3), compared
to physicians offering conventional treatment [53]. However,
in the primary analysis adults and children were assessed
together [53]. There is a specific need for data on medication
use and safety in children [54] and the problem of inappro-
priate use of antibiotics for RTI/OM is particularly pertinent
in children, for several reasons (high prevalence of RTI/OM
and associated antibiotic prescription, lack of detailed data on
antibiotic use and resistance, and special issues in children
such as parental or physician anxiety for complications and
parental stress from attendance to the sick child [55]). On the
other hand, studies with children can be difficult to conduct,
again because of special issues with children such as ethical
concerns [56].

We therefore performed a secondary analysis of the study
subgroup of children with a special focus on antibiotic use.
Since antibiotic use for RTI/OM in children has to some
extent diminished after the data in our study were collected
in 1999-2000 [2–8, 57], we also compared antibiotic use in
our study analysis descriptively to antibiotic use in recent
observational studies of children with RTI/OM.

1.3. Anthroposophic Medicine and Childhood Infections. AM
is a physician-provided integrative multimodal therapy sys-
tem founded by Steiner and Wegman [58]. AM is based on
the cognitivemethods and cognitive results of anthroposophy
[59]. According to the anthroposophic understanding ofman
and nature, four different classes of formative forces can
be discerned as follows: (1) in minerals, formative forces of
physicochemical matter; (2) in plants, formative vegetative
forces interact with material forces, bringing about and
maintaining the living form; (3) in animals with sensory and
motor systems and with a corresponding inner life, a further
class of formative forces (anima, soul) interact with material
and vegetative forces; (4) in the human organism with its
individual mind and capacity of thinking, another class of
formative forces (Geist, spirit) interact with the material,
vegetative, and animal forces.The interactions of these forces
are understood to vary between different regions and organs

in the human body, resulting in a complex equilibrium [59].
This equilibrium can be distorted in various forms of human
disease. Acute RTI/OM and other childhood infections are
seen as part of a developmental process, involving the
working of the spiritual forces on the material and vegetative
forces. Accordingly, fever is not routinely suppressed with
analgesics, and antibiotics are only prescribed if strongly
needed. For alleviation of fever and other symptoms, priority
is given to AM medications and nonmedication treatment
such as steam inhalations, nasal lavage, and various external
applications (cold dressings on legs to lower temperature,
local compresses, etc.) [60–64].

AM medications are prepared from plants, minerals,
animals, and from chemically defined substances according
to Good Manufacturing Practice and national drug regula-
tions; quality standards of raw materials and manufacturing
methods are described in the Anthroposophic Pharmaceu-
tical Codex [65]. Toxicologically relevant starting materials
(e.g., aconite, cinnabar) are highly diluted according to safety
requirements of European regulations [66]. The available
evidence suggests that AM medications are generally well
tolerated, with infrequent adverse reactions of mostly mild
to moderate severity [67, 68].

AM treatment for RTI/OM can be standardised (e.g.,
one AMmedication for a given indication) or individualised
(tailored to individual needs, involving one or several AM
medications and/or nonmedication AM therapies) [62–64].

2. Methods

2.1. Design, Objective, and Research Questions. This is a
subgroup analysis of data from a prospective observational
comparative study in primary care (IIPCOS-Anthroposophy,
International Integrative Primary Care Outcomes Study)
[53]. The IIPCOS-Anthroposophy study comprised adults
and children treated for acute RTI/OM under routine pri-
mary care conditions. Two patient groups were compared,
according to the treatment offered by the physicians whom
the patients or caregivers consulted: physicians offering AM
therapy (A-physicians) and physicians offering conventional
therapy (C-physicians). A descriptive, unadjusted analysis of
clinical outcomes in adults and children was preplanned and
has been summarised in the primary publication [53], while
the present detailed analysis of the children, with a special
focus on antibiotic use, was secondary.

The objective of this analysis was to compare antibiotic
use in children treated for RTI/OM under routine primary
care conditions byA-physicians or C-physicians, respectively,
and to investigate factors associated with antibiotic use. The
analysis addressed the following research questions.

(i) Among children treated for RTI/OM under rou-
tine primary care conditions, was treatment by A-
physicians associated with lower antibiotic or anal-
gesic use, compared to treatment by C-physicians?

(ii) To what extent could differences in antibiotic or anal-
gesic use be explained by demographic differences,
differences in baseline morbidity, previous treatment
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by the physician, caregiver confidence in the physi-
cian’s professional skills at baseline, or consultation
length?

(iii) Was treatment by A-physicians associated with safety
problems (adverse drug reactions, complications
from RTI/OM, or delayed short-term recovery from
RTI/OM)?

(iv) How does antibiotic use in this analysis of the IIP-
COS-Anthroposophy study, with data collected 1999-
2000, compare to antibiotic use in recent observa-
tional studies in similar settings with similar patients?

2.2. Setting, Participating Physicians, Patients, and Treatment.
The IIPCOS-Anthroposophy studywas conducted 1999-2000
in primary care practices in Austria, Germany, The Nether-
lands, UK, and the United States. A-physicians (prescribing
AM medications to at least 75% of patients with acute
RTI/OM) were recruited through national AM physicians’
associations; C-physicians (not prescribing AMmedications)
were recruited by HomInt research network. Patients were
treated according to the physicians’ discretion.

Inclusion criteria for this analysis were (1) age≥1month to
17 years (inTheNetherlands the lower age limit was 4 years as
requested by the local ethics committee), (2) chief complaint
of sore throat, cough, or ear pain, and (3) onset of chief
complaint within 7 days. (The primary analysis, comprising
adults and children, had also included patients with a chief
complaint of runny nose and sinus pain [53]. These two chief
complaint groups were not included in the present analysis,
because each of them had <5 patients seeing conventional
physicians).

Treatment for RTI/OM was evaluated as a whole system,
including physician-caregiver-child interactions [53, 69] and
was defined as the consultation with the A- or C-physician
at baseline and any medication or nonmedication treatment
prescribed for RTI/OM at baseline or during a 28-day follow-
up period.

2.3. Main Outcomes. Primary outcome was prescription of
antibiotics (Anatomical Therapeutic Chemical [ATC] Index
J01 antibacterials for systemic use) on days 0–28. Antibiotic
prescription rates in this study analysis were also descriptively
compared to antibiotic prescription rates in recent observa-
tional studies of children with acute RTI/OM in primary care
(see the subsection “Comparison to Antibiotic Prescription
in Other Studies”).

The other main outcomes were

(i) prescription of analgesics (ATC-Index N02 Analge-
sics) on days 0–28,

(ii) improvement within 24 hours and 3 days,
(iii) response at days 7 and 14, a response being defined

as treatment outcome = complete recovery or major
improvement (response categories were complete re-
covery/major improvement/slight to moderate im-
provement/no change/deterioration),

(iv) complete recovery at days 7 and 14,

(v) caregiver very satisfied with the treatment (very satis-
fied/satisfied/neutral/dissatisfied/very dissatisfied) at
all follow-ups,

(vi) caregiver would choose the same therapy again for the
health problem of the child (yes/no) at all follow-ups.

2.4. Further Outcomes. Further outcomes were prescription
of other medications, compliance with medication prescrip-
tion, response, and recovery at day 28, caregiver satisfaction
with the physician, adverse drug reactions, and serious
adverse events.

2.5. Data Collection. On day 0, physicians documented chief
complaint (name, duration, previous episodes within last
year, diagnosis, severity: 0 = not present, and 4 = very
severe), severity of four complaint-related symptoms (cough:
five symptoms), concomitant diseases, caregivers willingness
to their child being randomised, and therapies. On days 7,
14, and 28, caregivers were interviewed by telephone about
treatment outcome, time to first improvement (number of
hours or days), medication use and safety, and caregiver
satisfaction. The interviewers were not blinded towards the
treatment setting (AM or conventional); caregivers were
informed about the planned comparison of treatment regi-
mens. The caregivers’ responses were not made available to
the physicians.

2.6. Data Analysis

2.6.1. Comparison of Anthroposophic and Conventional
Groups in This Study. Patients fulfilling all eligibility criteria
with at least one follow-up interview were included in
the analysis. Data analysis was performed using IBM
SPSS Statistics 19 (International Business Machines Corp.,
Armonk, NY, USA) and StatXact 9.0.0 (Cytel Software
Corporation, Cambridge, MA, USA).

For patients with complete recovery on days 7 or 14,
study participation was terminated and last observations
were carried forward for analysis of subsequent follow-ups.
Follow-up data missing for other reasons were also replaced
by last observation carried forward, when available. Other-
wise, missing data were not replaced.

Bivariate analyses of independent samples were per-
formed using Fisher’s exact test for dichotomous data, Fisher-
Freeman-Halton test for multinomial data, and 𝑡-test for
continuous data, unless otherwise stated. All tests were two-
tailed.

Main outcomes were analysed in subgroups pertaining to
seven prognostic variables identified by systematic literature
search: gender, age (<2 years, 2–5, 6–17), chief complaint,
duration of chief complaint (0-1 day, >1-2, >2–7), previ-
ous episode of chief complaint within last year (yes/no),
baseline symptom score (mean severity of chief complaint
and complaint-related symptoms, respectively: 0–<1, 1–4),
concomitant disease present at baseline (yes/no). These sub-
group analyses differed from the planned analyses in the
following aspects: two age subgroups (6–11, 12–17 years) and
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Table 1: Demographics.

Item Anthroposophy group (𝑁 = 443) Conventional group (𝑁 = 86)
𝑃 value

𝑁 % 𝑁 %
Country <0.001

Austria 91 20.5% 4 4.7%
Germany 265 59.8% 9 10.5%
Netherlands 44 9.9% 52 60.5%
United Kingdom 21 4.7% 21 24.4%
United States 22 5.0% 0 0.0%

Male gender 234 52.8% 47 54.7% 0.814
Caucasian race/ethnicity 350/364 96.2% 77/78 98.7% 0.487
Age 0.847
<2 years 89 20.1% 17 19.8%
2–5 years 196 44.2% 37 43.0%
6–17 years 158 35.7% 32 33.3%

Body mass index (mean ± SD) 16.1 ± 2.7 16.5 ± 2.9 0.300
Persons in household (mean ± SD) 3.8 ± 0.9 4.0 ± 0.8 0.051
Total annual household income 𝑁 = 213 𝑁 = 38 0.651
<15,000 C 40 18.8% 4 10.5%
15,000–29,999 C 57 26.8% 11 28.9%
30,000–44,999 C 64 30.0% 14 36.8%
45,000–59,999 C 23 10.8% 8 21.1%
60,000–74,999 C 20 9.4% 0 0.0%
≥75,000 C 9 4.2% 1 2.6%

Previous treatment by physician 333/360 92.5% 72/78 92.3% 1.000

Table 2: Comparison to other studies: search strategies.

Search strategy for PubMed: Respiratory infections
((“English”[Language]) OR “German”[Language])) AND “antibacterial agents”[MeSH Terms] AND “respiratory tract
infections”[MeSH Terms] AND (“2006”[Date-Publication]: “2012”[Date-Publication]) NOT “randomized controlled
trial”[Publication Type] NOT pneumonia[Title] NOT tuberculosis[Title] NOT “case reports”[Publication Type] NOT
lower respiratory tract[Title] NOT adult[Title] NOT urinary tract[Title]
Search strategy for PubMed: Otitis media
(((“English”[Language]) OR (“German”[Language])) AND (Otitis media, suppurative [MeSH Terms]) AND
(“2006”[Publication Date]: “2012”[Publication Date]) NOT (“randomized controlled trial”[Publication Type]))
Search strategy for Google Scholar
allintitle: [“antibiotic use” OR “antibiotic prescription”] + [children OR child OR pediatric OR paediatric]
Years 2006–2012

three Symptom Score severity subgroups (1-2, 2-3, 3-4) were
grouped together because of low sample size.

Main outcomes were subject to multiple logistic regres-
sion analysis to adjust for all seven prognostic variables.
The possibility of clustered patient sampling on the levels of
individual physicians or physician practices was investigated
by calculating intraclass correlation coefficients (ICC type 1,1
according to Shrout and Fleiss [70]) between the main out-
comes and physicians respective physician practices. There
was no evidence of clustering: (ICC ≤ 0.00, 𝑃 = 1.000 for
all analyses). A multilevel analysis, including physician or
physician office level in addition to patient level, was therefore
not considered necessary. The regression analyses were per-
formed using the Binominal Logistic function; variables were

included using the Enter procedure.Model assumptions were
checked and verified [71, 72]. The final regression analyses
differed from the planned analyses in one aspect: country was
not included as a prognostic variable because three of the five
countries had less than ten C-patients (Table 1).

2.6.2. Descriptive Comparison to Antibiotic Use in Other
Studies. Antibiotic prescription rates in this study analysis
were also descriptively compared to antibiotic prescription
rates in recent observational studies of children with RTI/
OM. These studies were identified by systematic literature
searches in Pubmed and Google Scholar (search strategies
in Table 2); in addition the library of the European
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Table 3: Comparison to other studies: diagnosis groups.

Diagnosis
group This study Other studies

1 Sore throat Sore throat/pharyngitis/tonsillitis
(excluding tonsillar hypertrophy)

2 Cough Cough/tracheitis/bronchitis

3 Ear pain Ear pain/otitis media (excluding
otitis media with effusion)

4
All patients: Sore
throat, cough or

ear pain

Respiratory tract infection/upper
respiratory tract infection with or
without otitis media (excluding
pneumonia, cystic fibrosis, and
tuberculosis)

Surveillance of Antimicrobial ConsumptionNetwork (http://
www.ecdc.europa.eu/en/activities/surveillance/ESAC-Net/
Pages/index.aspx) was hand searched. Eligible for compari-
son were the following studies:

(i) from the same five countries as in this study (AT, DE,
NL, UK, US),

(ii) published in the period from 1 January 2006 to 31
December 2012,

(iii) published in English or German language,

(iv) reporting on children aged 0–17 years,

(v) in primary care settings,

(vi) treated for acute chief complaints or diagnoses similar
to this study (Table 3),

(vii) for which antibiotic prescription rates were reported
or could be calculated.

Antibiotic prescription rates in the comparison studies were
defined as the number of children (or cases in studies
reporting several RTI/OM episodes in each child) with
antibiotic prescription for one of the diagnosis groups 1–
4 (Table 3)/number of children (or cases) treated for the
respective diagnosis group. If prescription rates for more
than one time period were reported, only the last period was
included. Prescription rates referred to days 0–28 in this study
and to any time frame between 0 and 28 days from the first
visit in the comparison groups.

For each of the diagnosis groups 1–4 in Table 3, the
prescription rates in the A- and C-patients of this study were
compared to the prescription rates in the comparison groups.
The comparisons were descriptive without statistical hypoth-
esis testing: prescription rates were not pooled or adjusted but
ordered in increasing magnitude [73].

2.7. Quality Assurance and Adherence to Regulations. The
IIPCOS-Anthroposophy study was approved byThe Freiburg
Ethics Commission International and by local ethics com-
mittees. The study was conducted according to the Helsinki
Declaration, the International Conference onHarmonisation
Good Clinical Practice guidelines, and legal requirements.

Written informed consent was obtained from the legal guard-
ians of all patients before study enrolment. This report fol-
lowed the STROBE guidelines for reporting of observational
studies [74].

3. Results

3.1. Participating Physicians and Patients. 32 physicians
(24 anthroposophic “A-physicians” + 8 conventional “C-
physicians”) enrolled patients into the analysed sample, these
physicians were located in Austria (𝑛 = 2 + 2), Germany (𝑛 =
6 + 2), NL (𝑛 = 6 + 2), UK (𝑛 = 2 + 2), and USA (𝑛 = 8 + 0)
in 25 different practices in 20 different municipalities. A total
of 79% (𝑛 = 19/24) of A-physicians and 88% (𝑛 = 7/8) of C-
physicians were men. Physicians’ qualifications were: general
practitioners (17 A-physicians + 6 C-physicians), internists
(2 + 2), and paediatricians (4 + 0).

3.2. Patient Enrolment and Follow-Up. A total of 596 children
with a chief complaint of sore throat, cough, or ear pain were
enrolled. 67 childrenwere excluded from the analysis because
of protocol violations (𝑛 = 43, one telephone interviewer had
not performed the telephone follow-up interviews according
to protocol) or because they had no evaluable follow-up
data (𝑛 = 24), 529 children were evaluable (443 A-patients
and 88 C-patients; a flow chart of enrolment, exclusions and
follow-up interviews is presented in Supplementary Figure
1 in Supplementary Material available online at http://dx
.doi.org/10.1155/2014/243801).The 529 children were enrolled
by general practitioners (149 A-patients + 82 C-patients),
internists (7 + 4), and paediatricians (287 + 0) (Fisher-
Freeman-Halton test: 𝑃 < 0.001). The number of children
enrolled per physicians was median 5.5 (interquartile range
2.3–17.8) in the A-group and 5.0 (1.5–15.5) in the C-group
(Mann-Whitney U-test: 𝑃 = 0.540).

Further data on patient screening and follow-up are pre-
sented in the primary analysis of the IIPCOS-Anthroposophy
study (comprising 1016 adults and children with one of five
chief complaints, in contrast to this subgroup analysis com-
prising 529 children with one of three chief complaints) [53].
The primary analysis indicated that enrolled A-patients were
representative for all eligible A-patients (while no screening
data for the C-group were available) and that neither attrition
bias as such, nor alternative ways of analysing missing data
would change overall study results [53].

3.3. Baseline Characteristics

3.3.1. Demographics. The A- and C-groups did not differ sig-
nificantly regarding gender, age, race, body mass index,
household size or income, or previous treatment by study
physician. The groups differed significantly regarding coun-
try (Table 1).

3.3.2. Disease Status at Baseline. The A- and C-groups did
not differ significantly regarding the frequency of chief com-
plaints sore throat (𝑃 = 0.251) or cough (𝑃 = 0.196) nor the
diagnoses otitis media (𝑃 = 0.144) or pharyngitis/tonsillitis
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(𝑃 = 0.063). Furthermore, the groups did not differ regarding
the presence of fever ≥38.5∘C, a chief complaint episode
within last year, the presence of any concomitant disease or
the ongoing use of any medication. However, a concomitant
respiratory disorder and the use of asthmatics were more
frequent in the C-group. No patient was using corticosteroids
or antibiotics.

TheA-group had significantly lower frequency of ear pain
as chief complaint (𝑃 = 0.016) and a diagnosis of common
cold/upper RTI, and a higher frequency of a diagnosis
of laryngitis/tracheitis/bronchitis. Also, the A-group had
shorter complaint duration, higher baseline symptom score,
andmore frequently a chief complaint of severe or very severe
intensity (among all patients as well as in the subgroup of
patients with a chief complaint of ear pain) (Table 4).

3.4. Attitudes, Expectations, Diagnostic Procedures, and Con-
sultation Time. The caregivers’ confidence in physician’s pro-
fessional skills was significantly higher in the A-group, but
caregivers’ confidence that the treatment would solve the
medical problem was similarly high in both groups (Table 4).
The caregivers were not willing that their children should be
randomised if the treatment would be part of a clinical trial
in 98.2% (𝑛 = 435/443) of A-patients and in 80.2% (𝑛 =
69/86) of C-patients (𝑃 < 0.001). The most frequent rea-
son for refusing randomisation was a treatment preference
(96.1%, 𝑛 = 418 of 443 A-patients; 87.0%, 𝑛 = 60 of 69 C-
patients). The physicians’ confidence in their diagnosis was
similar in both groups, but A-physicians were more likely
to base diagnosis on clinical examination than C-physicians.
In more than 90% of patients of both groups the caregiver
had been free to choose the physician. Consultation time was
significantly longer in the A-group (Table 4).

3.5. Antibiotic Use

3.5.1. Comparison ofAnthroposophic andConventionalGroups
in This Study. Antibiotics were prescribed to 17.4% of C-
patients and 0.5% of A-patients on day 0 (𝑃 < 0.001), and
to 25.6% and 5.0%, respectively, throughout days 0–28 (𝑃 <
0.001). In the A-group, no significant difference was found
between antibiotic prescription rates in patients treated by
general practitioners (4.0%, 𝑛 = 6/149), internists (14.3%,
𝑛 = 1/7), and pediatricians (5.2%, 𝑛 = 15/287), respectively
(Kruskal-Wallis test 𝑃 = 0.448). Further subgroup analyses
and adjusted analyses of antibiotic prescription are presented
in the section “Main Outcomes,” below.

3.5.2. Descriptive Comparison to Antibiotic Use in Other
Studies. Antibiotic prescription rates in this study were also
compared to antibiotic prescription rates in recent observa-
tional studies of children with acute RTI/OM (see Methods
for details). The literature searches identified 36 potentially
eligible studies published 2006–2012. Of these, 25 studies did
not fulfil the eligibility criteria, for the following reasons: no
data on children (𝑛 = 7 studies), other country than in this
study (𝑛 = 12), no data on diagnoses of this study (𝑛 = 4),
no data on antibiotic prescription rates (𝑛 = 2). Eleven

studies [2, 7, 8, 75–82] with a total of 16 diagnosis groups
(cough/tracheitis/bronchitis: 𝑛 = 2, sore throat/pharyngitis:
𝑛 = 2, ear pain/otitis: 𝑛 = 6, Upper RTI/RTI: 𝑛 = 6) were
eligible for comparisons (further data in Table 5). All 16 com-
parison groups had higher antibiotic prescription rates than
the corresponding C-, and A-groups of this study (Figure 1).
Antibiotic prescription rates ranged from 31.0% (nonspecific
RTI [7]) to 84.1% (OM [77]). Compared to the rates in the A-
groups, prescription rates in the comparison groups were 6.7
[80] to 13.3 [77] times higher for cough/bronchitis, 26.2 [77]
to 29.2 [81] times higher for sore throat/pharyngitis, 6.1 [75]
to 12.2 [77, 79] times higher for ear pain/OM, and 6.9 [7] to
15.1 [78] times higher for upper RTI/RTI.

3.6. Other Therapies

3.6.1. Analgesics. On days 0–28, analgesics were prescribed
to 25.6% (𝑛 = 22/86) of C-patients and 5.0% (𝑛 = 22/443)
of A-patients (see also Supplementary Table 1). Analgesics
prescribed on days 0–28 were paracetamol (11 A-patients +
22 C-patients) and choline salicylate (3 + 0). Odds ratio (A-
versus C-group) for nonprescription of analgesics on days
0–28 after adjustment for seven prognostic variables (see
Methods) was 12.11 (95%-CI 5.50–26.69). In an alternative
analysis, the prognostic variable “fever ≥ 38.5∘C or (ear pain
group only) severe or very severe ear pain at baseline” was
substituted for “symptom score at baseline”; adjusted OR for
nonprescription of analgesics was 12.75 (95%-CI 5.79–28.12).

In the A-group, no significant difference was found
between analgesic prescription rates in patients treated by
general practitioners (2.7%, 𝑛 = 4/149), internists (0.0%, 𝑛 =
0/7), and pediatricians (3.5%, 𝑛 = 10/287), respectively
(Kruskal-Wallis test 𝑃 = 0.804).

3.6.2. Anthroposophic Medications, External Applications.
AM medications were prescribed to all A-patients and no
C-patient. A total of 207 different AM medications were
prescribed throughout the study; the most frequent AM
medications were Plantago Bronchial Balm (prescribed to
𝑛 = 101/443A-patients, 22.8%), Erysidoron 1 Liquid (20.1%),
Cinnabar comp. Powder (17.8%), Pine Reviving Bath Milk
(11.3%), Sticta Liquid (10.6%), and Aconitum comp. Eardrops
(9.7%). External applications were prescribed to 30.9% (𝑛 =
137/443) of A-patients; this item was not documented in C-
patients.

3.6.3. Other Medications. Compared to the A-group, Anti-
inflammatory agents and antihistamines were also prescribed
significantlymore often in the C-group, while cough and cold
preparations were more frequently prescribed in the A-group
(Supplementary Table 1).

3.6.4. Duration of Prescribed Use, Confidence in and Compli-
ance with Prescription. The medication was prescribed to be
taken for an average of 11.4 days ± 6.2 in the A-group and
4.0 days ± 2.2 in the C-group (𝑃 < 0.001, mean difference:
7.5 days; 95%-CI: 6.7–8.2).The physicians’ confidence in their
prescription (range 0–10) was mean 9.2 ± 1.0 and 7.6 ± 1.7
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Table 4: Disease status at baseline, consultation length.

Item Anthroposophy group (𝑁 = 443) Conventional group (𝑁 = 86)
𝑃-value

𝑁 % 𝑁 %
Chief complaint

Sore throat 98 22.1% 14 16.3%
Cough 215 48.5% 35 40.7% 0.001
Ear pain 130 29.3% 37 43.0%

Duration of chief complaint
0–≤24 h 160 36.1% 18 20.9%
>24 h–≤48 h 121 27.3% 22 25.6% 0.002
>2 days–≤7 days 161 36.3% 46 53.5%

Severe or very severe intensity of chief complaint
(i) all patients 284 64.3% 44 51.2% 0.028
(ii) chief complaint ear pain 93/130 71.5% 18/37 48.6% 0.017
Fever ≥ 38.5∘C 85 19.2% 13 15.1% 0.449
Symptom score (0–4, mean ± SD) 1.3 ± 0.7 1.0 ± 0.6 0.011
Diagnosis of chief complaint 0.002

Otitis media 114 25.7% 29 33.7% 0.144
Laryngitis/tracheitis/bronchitis 150 33.9% 18 20.9% 0.022
Pharyngitis/tonsillitis 103 23.3% 12 14.0% 0.063
Common cold/upper respiratory tract infection 35 7.9% 16 18.6% 0.004
Other 41 9.3% 11 12.8%

Physician’s confidence in diagnosis (0–10, mean ± SD) 9.4 ± 1.0 9.1 ± 1.2 0.136
(i) based on clinical examination 433 97.7% 79 91.9% 0.023
(ii) based on symptoms alone 10 2.3% 7 8.1%

Chief complaint episode within last 12 months 271 61.2% 42 48.8% 0.053
Concomitant disease present 139 31.4% 23 26.7% 0.444

Disease of respiratory system 40 9.0% 17 19.8% 0.007
Medication use for concomitant disease 67 15.1% 12 14.0% 0.870

Anti-asthmatics 4 0.9% 7 8.1% <0.001
Caregiver’s confidence in physician’s professional skill 𝑁 = 361 𝑁 = 77

Extremely 272 75.3% 33 42.9%
Quite a bit 82 22.7% 32 41.6%

<0.001
Moderately 5 1.4% 11 14.3%
Slightly or not at all 2 0.6% 1 0.3%

Does caregiver have confidence that the treatment will
solve the medical problem? (yes/no)-yes 357/358 99.7% 74/75 98.7% 0.317

Did caregiver have freedom to choose this physician?
(yes/no)-yes 352/362 97.2% 53/58 91.4% 0.0424

Consultation length
<5min 6 1.4% 15 17.4%
>5–≤15min 226 51.0% 68 79.1%

<0.001
>15–≤30min 208 47.0% 3 3.5%
>30–≤60min 3 0.7% 0 0.0%

points in A- and C-groups, respectively (𝑃 < 0.001, mean dif-
ference: 1.6 points, 95%-CI: 1.3–2.0). The caregivers reported
being compliant with medication prescriptions throughout
follow-up in 91.6% (𝑛 = 406/443) of A-patients and 82.6%
(𝑛 = 71/86) of C-patients (𝑃 = 0.002).

3.7. Main Outcomes

3.7.1. Main Analyses. In the unadjusted analyses of the ten
main outcomes, A-patients had more favourable outcomes
(lower use of antibiotics and analgesics; higher proportions



8 Evidence-Based Complementary and Alternative Medicine

Table 5: Comparison other studies: study characteristics.

Study Land Design 𝑁 Age years Diagnoses/subgroups Reference
This study AT, DE, NL, UK, US POCS 529 0–17 Sore throat/ear pain/Cough

Abbas et al., 2010 DE RDA 21,564 2–17 Respiratory infection/nonsupportive
OM/supportive OM [75]

Ashe et al., 2006 US POCS 720 0.5–12 Symptoms of respiratory illness or OM [76]

Ashworth et al., 2006 UK RDA >100,000 1–16 Sore throat/ear infection/tracheitis or
bronchitis [77]

Chung et al., 2007 UK POCS 119 0.5–12 Suspected respiratory infection or OM [78]
Coco et al., 2010 US POCS 1,114 0.5–12 OM [79]

Harnden et al., 2007 UK POCS 425 0.5–12 Cough and fever, “more than a simple cold,”
physician considered prescribing antibiotics [80]

Meropol et al., 2009 UK RDA >400,000 1–17 Nonspecific respiratory infection (excluding
OM and sinusitis) [7]

Plasschaert et al.,
2006 NL RDA >8,000 0–13 OM [2]

Uijen et al., 2011 NL RDA >50,000 0–17 Tonsillitis/OM [81]
van Deursen et al.,
2012 NL RDA >5,000 2–17 Respiratory infection [8]

Zuckerman et al.,
2007 US RDA 20,213 0–5 Upper respiratory tract infection [82]

OM: otitis media. POCS: prospective observational cohort study. RDA: retrospective database analysis.

of patients with first improvement within 1 and 3 days,
respectively; higher proportions with major improvement
and total recovery within 7 and 14 days, respectively, and
higher caregiver satisfaction as well as a higher proportion
of caregivers choosing the same therapy again). These differ-
ences were significant for all outcomes except recovery on day
7 (Table 6, Figure 2, Supplementary Table 2).

Unadjusted OR (A- versus C-) for the ten main outcomes
was analysed in 17 subgroups pertaining to seven prognostic
variables (details in Methods section, altogether 170 compar-
isons). These OR favoured A-patients for 166 comparisons
and C-patients for 4 comparisons. The four comparisons
favouring C-groups pertained to 4 different subgroups and 2
different outcomes, respectively (improvement within 3 days:
one subgroup; recovery on day 7: three subgroups). In A-
and C-groups alike, children with a chief complaint of sore
throat or ear pain hadmore favourable clinical outcomes than
childrenwith a chief complaint of cough. Also, children in the
age group 2–5 years had more favourable clinical outcomes
than younger as well as older children (Supplementary Table
3).

The ten main outcomes were adjusted for the seven prog-
nostic variables using multiple logistic regression analysis
(see Methods for details, 𝑛 = 527 patients with available data
for all variables). The most consistent relationship between
independent and dependent variables was observed for the
variables “duration of chief complaint” and “chief complaint”.
A longer duration of chief complaint was associated with a
worse outcome in nine of the tenmodels; this association was
significant in seven models. A chief complaint of cough was
associated with a worse outcome in eight models (significant
in five models). Three variables (age, previous episode of
chief complaint, baseline symptom score) were significant

regressors in two models each. Two variables (gender, con-
comitant disease at baseline) were not significant regressors
in anymodel. Re-analysis without these two variables yielded
results very similar to the main analysis. All seven variables
were therefore included in the final models. As in the
unadjusted analyses, all adjusted OR favoured the A-group,
with significant differences for all outcomes except recovery
on day 7. Compared to the unadjusted OR, the adjusted
OR were very similar (<10% increase or decrease) in seven
analyses, they were increased by at least 10% in two analyses,
and were decreased by at least 10% in one analysis (Table 6).

3.7.2. Sensitivity Analyses. In a sensitivity analysis (SA [a],
Supplementary Table 4), unadjusted and adjusted OR for
main outcomes were calculated after restriction of the
analysed sample to patients from Austria, Germany, The
Netherlands, and the UK, since no C-patients were enrolled
in the USA. Results were very similar to results of the main
analyses (<10% change of OR in eight analyses, OR increased
by at least 10% in two analyses).

In further sensitivity regression analyses, one indepen-
dent variable was substituted for another variable: baseline
severity of chief complaint was substituted for baseline
symptom score (SA [b], Supplementary Table 5), the number
of previous episodes of chief complaint was substituted for
the dichotomized variable (previous episodes: yes/no) (SA
[c], Supplementary Table 5), and a concomitant respiratory
disorder was substituted for any concomitant disorder (SA
[d], Supplementary Table 5). SA [b] and SA [c] yielded results
very similar to the main analyses (<10% change in 19 of 20
analyses), while in SA [d], OR were increased by at least 10%
in four analyses and showed <10% change in six analyses.
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Figure 1: Comparison to other studies. Antibiotic prescription rates. Percentage of patients (or cases) with acute respiratory infections or
otitis who were prescribed antibiotics.

In each of four sensitivity analyses (SA [e–h]), one addi-
tional independent variable of potential interest was included
in the model: previous treatment by the study physician (SA
[e], Supplementary Table 6), body mass index (SA [f], Sup-
plementary Table 7), household size (SA [g], Supplementary

Table 8), and household income (SA [h], Supplementary
Table 9). These four variables were included separately in
the regression models for the ten main outcomes, yielding
a total of 40 analyses. In 39 analyses the additional variable
was not a significant regressor, while household size was a
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significant regressor for caregiver satisfaction with treatment.
Compared to unadjusted OR, adjusted OR were very similar
(<10% change) in 23 analyses, they were increased by at least
10% in 13 analyses, and were reduced by at least 10% in 4
analyses. Of the 40 analyses, 39 OR favoured the A-group,
while OR for complete recovery on day 7 after adjustment
for household income (SA [h] with 𝑛 = 253 patients with
available data for households income) favoured the C-group;
results were significant for antibiotic and analgesic use, for
markers of early improvement (improvement after 1 and 3
days, response on day 7), for therapy satisfaction, and for
caregiver choosing this therapy again in all analyses (28 OR);
in addition, they were significant for response on day 14 in
two out of four analyses.

All prognostic variables described so far were deemed to
be unrelated to the AM therapy system. In further sensitivity
analyses two additional variables which could be related to
the AM therapy system were included: caregiver’s confidence
in the physician’s professional skill and consultation length
(SA [i–k], Supplementary Table 10). Confidence in the physi-
cian’s professional skill was a significant regressor for six
major outcomes (not for antibiotic or analgesic prescription
and not for recovery on days 7 and 14) (SA [i]). Consultation
length was a significant regressor for one major outcome
(caregiver satisfaction with treatment) (SA [j]).

Compared to the unadjusted OR for this sample (𝑛 =
436 patients with available data for all variables), adjustment
for the seven variables of the main models plus consultation
length (SA [i]) or caregiver’s confidence in physician’s pro-
fessional skill (SA [j]) or both (SA [k]) increased the OR for
no antibiotic and no analgesic prescription in all 6 analyses
(increase of at least 10% in 5 analyses); reduced the OR for
five outcomes (recovery on day 7, response on days 7 and 14,
caregiver’s therapy satisfaction, caregiver choosing the same
therapy again) by at least 10% in all 15 analyses, while effects
on improvement after 1 and 3 days and response on day 7were
very small (<10% change of OR in eight of nine analyses). In
these analyses (SA [i–k]) all the 30 OR favoured the A-group;
results were significant for 21 OR.

3.8. Other Outcomes. Response rates on day 28 were similar
in both groups: A-patients: 96.2% (𝑛 = 426/443) versus C-
patients 93.0% (80/86) (𝑃 = 0.241), while complete recovery
at day 28was significantlymore frequent inA-patients (87.6%,
𝑛 = 388/443) than in C-patients (77.9%, 𝑛 = 67/86), OR for
recovery (A versus C) = 2.00, 95%-CI 1.12–3.58, 𝑃 = 0.026.

Caregiver satisfactionwith the physicianwas significantly
higher in theA-group,with the proportion of caregivers being
“very satisfied” at all follow-ups in the A-group 73.4% (𝑛 =
325/443), in the C-group 40.7% (𝑛 = 35/86), OR (A versus
C) = 4.01, 95%-CI 2.49–6.48, 𝑃 < 0.001. The proportion of
patients whose caregivers would choose the same physician
again at all follow-ups was also significantly higher in the A-
group (98.9%, 𝑛 = 438/443) than in the C-group (93.0%, 𝑛 =
80/86), OR (A versus C) = 6.57, 95%-CI 1.96–22.04, 𝑃 =
0.004.

Reported adverse drug reactions (adverse events with
a probable or possible relationship to any medication,
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Figure 2: Time to first improvement. Cumulative percentage of
patients with available data. Anthroposophy group: 𝑛 = 410 and
conventional group: 𝑛 = 75.

according to caregivers’ responses) occurred in 2.3% (𝑛 =
10/443) of A-patients and 2.3% (𝑛 = 2/86) of C-patients (𝑃 =
1.000). The intensity of these reactions was mild in all cases
but one (appetite decreased with severe intensity in one C-
patient).

All reported adverse drug reactions in the A-group (𝑛 =
10 patients) were subject to a detailed safety analysis [83].
For three patients the reported reactions were medically con-
firmed (1: diarrhoea from ivy leaf extract; 2: eyelid oedema
from sodium cromoglycate and/or salbutamol; 3: injection
site reaction from Prunus spinosa 5% injections); all three
reactions were of mild intensity and subsided within 1–3 days
followingwithdrawal (patients 1-2) or dose reduction (patient
3) of themedication. For seven patients the reported reactions
were not confirmed; in all cases the most probable cause was
the primary illness or an intercurrent illness [83].

Serious Adverse Events (SAE) occurred in 0.5% (𝑛 =
2/443) of A-patients and 1.2% (𝑛 = 1/86) of C-patients (𝑃 =
0.413). All SAE were acute hospitalisations. SAE in A-pa-
tients: (1) asthma, mesenteric adenitis, (2) suspected menin-
gitis (suspicion not confirmed); SAE in C-patient: tonsillec-
tomy. At the last follow-up, all SAE had subsided. None of
these SAE was related to any medication.

4. Discussion

4.1. Overall Study Findings. This was a secondary analysis
of antibiotic prescription in children from a prospective
observational study of primary care patients with acute
RTI/OM, treated by physicians offering AM therapy (A-
physicians) or conventional therapy (C-physicians) under
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routine clinical conditions. Treatment by A-physicians was
associated with much lower use of antibiotics (prescribed
to 5% versus 26% of A- and C-patients, respectively, during
the four-week follow-up) and also analgesics/antipyretics (3%
versus 26%). Although data had been collected in 1999-2000
and antibiotic prescription for RTI/OM has reportedly been
reduced since then, antibiotic prescription rates in this study
(overall 8%, in A-patients 5%) were still much lower than
in similar observational studies of RTI/OM from 2006–2012
(range 31% to 84%). There was no safety problem associated
with either of the two treatment regimens, and AM therapy
was not associatedwith delayed recovery in any subgroup.On
the contrary, A-patients had somewhat quicker improvement
and recovery as well as higher caregiver satisfaction.

All these differences (antibiotic and analgesic prescrip-
tion, improvement, recovery, caregiver satisfaction) re-
mained after adjustment for age, gender, chief complaint,
and four markers of baseline severity. Furthermore, the
differences could not be explained by A-caregivers being
more confident in the A-physicians’ professional skills or by
A-physicians having longer consultations than C-physicians.

4.2. Strengths and Limitations. Strengths of this study and
the present analysis include a detailed assessment of baseline
status; the inclusion of patients from a range of therapy
settings (25 practices, 20 municipalities); the documentation
of routine diagnostics and treatment in primary care settings
without experimental constraints; and the widespread use
of sensitivity analyses. Whereas in many other antibiotic
prescription studies the available data are limited to dem-
ographics, diagnoses, and prescriptions, a strength of this
study is the prospective documentation of treatment and
outcomes during a follow-up period of four weeks, which
is long for acute RTI/OM. This documentation enabled the
assessment also of safety (adverse reactions, complications
of RTI/OM, possible delayed short-term resolution due to
possible under-prescription of necessary antibiotics in A-
patients), which is an important finding, since AM therapy
for RTI/OM has not been studied extensively.

Notably, this was not an experimental investigation of
specific intervention effects; the research questions con-
cerned behaviour (antibiotic prescription) in two different
settings under naturalistic conditions. For this type of epi-
demiological question (one variable observed under two
different conditions), the comparative observational study
design with statistical analysis to control for confounding, as
done here, is a standard method [74, 84–87].

The object of the study was an integrative whole medical
system (AM, including physician advice, AM medications,
nonmedication treatment, and conventional therapy includ-
ing antibiotics if necessary). The research questions of the
present analysis correspond to the two first stages of a pro-
posed five-stage strategy for assessment of wholemedical sys-
tems [69]: stage I - description of the system and its treatment
modalities (here: use of antibiotics and other medications);
stage II - safety of the whole system. Notably, at the stages I-
II the whole system is addressed, whereas components of the
system are investigated at subsequent stages. In this study, the

whole system encompassed not only the “AM therapy proper”
(i.e., the consultationwith theA-physicians and the treatment
prescribed by them) but also the caregivers who had chosen
to consult the A-physicians, and the patients. Hence, any
differences in antibiotic prescription between A- and C-
patients may have been influenced by: [a] the “AM therapy
proper”, [b] any specific features of the families choosing
treatment by an A-physician (e.g., life-style, motivation,
treatment expectations), and [c] general demographic factors
and baseline morbidity of the patients.

In the present analysis, adjustment for demographics and
baseline morbidity was straightforward, as the relevant vari-
ables had been documented (further discussion underneath).
The possibilities for adjustment for caregiver characteristics
were, however, limited to two variables: The first variable,
caregivers’ confidence in the physicians’ professional skills,
was higher in the A-group, but that could not explain the
difference in antibiotic description (additional adjustment
for this variable lead to even larger differences). The second
variable was the question “Do you have confidence that the
treatment your child will receive will solve his/her medical
problem?”, which was answered by “yes” in all but two cases
and which therefore could not be used for adjustment. Pos-
sibly, the dichotomised response possibility of “yes/no” was
too simplistic and insensitive to more gradual differences in
treatment expectations. As regards the “AM therapy proper”
complex, the dataset allowed for analysis of one therapy
factor: consultation length, which also could not explain the
difference in antibiotic prescription.

Notably, in the stages I-II of a system evaluation, these
limitations are common and are accepted; main focus of
interest are the characteristics of the entire system as such,
whereas the disentanglement of “pure” treatment effects ver-
sus “nonspecific” effects of expectations, caregiver behaviour,
and so forth comes second.This affects the generalisability of
our findings: the results of this analysis apply to patients of
caregivers who consult A-physicians. One cannot infer from
the results to what extent antibiotics and analgesics might be
avoided in children who usually receive conventional care,
if they should be offered AM treatment. For example, the
AM approach may require more active engagement than
conventional therapy, such as frequent dosing of medication
and extended nursing with application of compresses and
footbaths [63, 64]. For many caregivers, this may not be
feasible or acceptable.

On the other hand, the group of caregivers willing to
engage in a treatment strategy for childhood RTI/OM relying
less on antibiotics, is not necessarily limited to people with
a strong attachment to AM or complementary therapy: The
caregivers can visit A-physicians with their children for
different reasons, such as geographical proximity, recommen-
dation from family or friends, dissatisfaction with another
physician, or because they deliberately choose AM or com-
plementary therapy. This question was not documented in
the study, so it could not be further assessed. Notably, in
German-speaking countries, the AM approach to RTI/OM
in children is well-known; it is described in the standard
German-language physicians’ textbooks for anthroposophic
[88] and integrative paediatrics [89], respectively as well as in
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several parents guidebooks to complementary treatment for
children [90, 91], one of which has been sold in more than 1
million copies [91].

In this study, medication prescriptions were documented
by the physicians at baseline and by caregivers in telephone
interviews during follow-up. Physicians’ prescription data
were checked with the patient files during monitor visits and
should therefore be accurate. Patient documentation of med-
ications prescribed during follow-up as well as compliance
with prescription was not subject to monitoring; therefore,
biased reporting of antibiotic prescription and use during
follow-up cannot be excluded. Since the interviewers were
not blinded towards the treatment setting, reporting bias on
part of them can also not be excluded. However, this bias
seems unlikely, because none of the interviewers had any
financial or personal ties to any treatment regimen or any
physician [53].

C-patients had a much higher use of antibiotics than
A-patients, but this cannot explain the somewhat slower
improvement and recovery ofC-patients. If antibiotics should
have detrimental short term effects on RTI and OM in
children, one would expect the antibiotic groups in ran-
domised trials of RTI/OM to have slower improvement and
recovery, compared to the control groups. This is not the
case, placebo-controlled randomised trials of RTI/OM in
children consistently show similar or quicker resolution in
the antibiotic groups, compared to the placebo groups [9–12].

A total of 4.5% of the A-patients and 8.1% of the C-
patients had no antibiotic prescription on day 0 but had a
prescription on days 1–28. Whether this was due to a delayed
prescription at baseline or due to an emerging need for
antibiotic treatment during follow-up cannot be assessed, as
the study documentation did not discern between immediate
and delayed prescription.

As in all comparative epidemiological studies there is
the issue of confounding by baseline differences. In this
study sample, some relevant morbidity variables differed
between the groups at baseline but were adjusted for (chief
complaint of ear pain, duration of chief complaint, symptom
intensity, and concomitant respiratory disorders).The groups
also differed regarding participating countries, which was
not adjusted for in this paediatric subgroup analysis since
the analysed sample had less than ten C-patients in three of
the five countries. However, exclusion of the children from
the USA (with no C-patients) yielded similar results in this
paediatric sample. Furthermore, in the full sample of adults
and children, the adjustment for country had no perceptible
influence on the outcomes [53]. A number of other factors
did not differ between the groups (including gender, age,
chief complaints of sore throat or cough, recurrent chief
complaints, and fever). Nonetheless, our adjustment models
are, like all statistical adjustmentmodels, imperfect represen-
tations of reality [92], and residual confounding cannot be
ruled out. Furthermore, since this is a secondary subgroup
analysis, results are hypothesis-generating, not confirmative.
On the other hand, the differences in antibiotic and analgesic
prescription seem much too large (OR >6 for no antibiotics
and OR >12 for no analgesics in all models) to be explained
by confounding.

To sum up: This analysis was a naturalistic comparison
of two different treatment systems applied under routine
conditions. The research questions addressed features of
AM treatment for children whose caregivers had chosen to
consult physicians offering this therapy.The analysis showed,
after considering relevant confounders and adjusting for
them as far as possible, that children treated by A-physicians
used much less antibiotics and analgesics/antipyretics. The
AM treatment entailed no safety problem and was not
associatedwith delayed short-term recovery.On the contrary,
A-patients had somewhat quicker short-term resolution than
C-patients. However, the study and the present analysis
cannot tell us to what extent antibiotics and analgesics could
have been avoided among the C-patients, if they had been
offered AM treatment. Likewise, an effectiveness evaluation
on the level of individual AM medications was beyond the
scope of this system evaluation study [83, 93].

4.3. Interpretation, Relation to Previously Published Work.
This analysis showed a very low use of antibiotics and
analgesics in children treated for RTI/OM by AM physicians,
without detrimental effects. The study data were collected
in 1999-2000, and antibiotic use for RTI/OM in children
has since then been reduced. However, naturalistic studies
of children with RTI/OM published in the period 2006–
2012 still show antibiotic prescription rates 6 to 29 times
higher than in the A-patients with corresponding diagnoses
(Figure 1).

The very low antibiotic use in A-patients in this study is
consistent with findings from a large multicentre prospective
observational study in AMprimary care settings in Germany,
in which antibiotics were prescribed to 5.8% of 14,945 cases
with upper RTI in 8,900 children on days 0–15 [51]. Similarly,
two smaller prospective observational studies from single
AM practices reported very low antibiotic prescription rates
in mixed groups of adults and children (1.5% of 132 cases
with OM with fever [48], 7.5% of 329 cases with suppurative
tonsillitis [50]), without safety problems. Low use of antibi-
otics and analgesics has also been found in children with
an anthroposophic life-style (children attending Waldorf
schools [94, 95] and children attending an AM child welfare
centre [96]).

Antibiotic [17–24] and analgesic/antipyretic [38–41] use
in early childhood are putative risk factors for allergic and
autoimmune diseases. In well-controlled paediatric epidemi-
ological studies, an anthroposophic life-style (including low
use of antibiotics and antipyretics and a diet containing
fermented vegetables) was associated with a reduced risk
for atopic disease [94, 95] and with differences in intestinal
bacterial flora [96].

4.4. Implications for Practice and Research. According to
the results of this analysis, AM treatment for RTI/OM in
children whose caregivers choose this therapy is safe and
associated with a very low use of antibiotics and analgesics,
compared to current practice in conventional primary care
settings. This raises the issue if some elements of the AM
approach to RTI/OM might also be utilized in conventional
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medical settings. In this context, future studies of AM therapy
for RTI/OM in children in order to further characterise
the components of AM treatment, such as the type of
external applications, other advice given to caregivers, and
theAMmedications, could be helpful. Other topics of interest
include long-term treatment of recurrent RTI/OMand health
economics. Randomised trials are difficult to conduct in AM
settings, chiefly because the physician-patient-relationship is
disturbed by randomisation and because of strong therapy
preferences [53, 97]. However, some components of AM ther-
apy for RTI/OM are standardised and can also be prescribed
by physicians without extensive knowledge of AM principles
(e.g., individual AM medications [98, 99] or nonmedication
therapies [100]). Study results would seem towarrant a testing
of such therapy components also in non-AM settings.

5. Conclusions

This analysis from a prospective observational study under
routine primary care conditions showed a very low use of
antibiotics and analgesics/antipyretics in children treated for
RTI/OM by physicians offering AM therapy, compared to
current practice in conventional therapy settings (antibiotics
prescribed to 5% versus 26% of A- and C-patients, respec-
tively, during days 0–28; antipyretics prescribed to 3% versus
26%). The AM treatment entailed no safety problem and was
not associated with delayed short-term recovery. These dif-
ferences could not explained by differences in demographics
or baseline morbidity. The low antibiotic use is consistent
with findings fromother studies of paediatric RTI/OM inAM
settings.

Notably, the results of this analysis apply to patients of
caregivers who consult A-physicians. One cannot infer from
the results to what extent antibiotics and analgesics might be
avoided in children who usually receive conventional care, if
they should be offered AM treatment.
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che, seelische und geistige Aspekte in Diagnostik und Beratung,
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