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Abstract

Background: To evaluate the clinical efficacy of treatment with integrated medicine (acupuncture and
homeopathy in addition to conventional treatment) in improving measures of physical ability. Data from medical
records with patient-reported information on background characteristics, diagnosis on admission (orthopaedic
conditions and stroke) and movement performance indices.

Methods: Comparative, observational, propensity-score matched clinical study. Participants: 383 adults admitted
to the rehabilitation Centre in Manciano, stratified by stroke and orthopaedic condition. Interventions: acupuncture
and homeopathy with physical rehabilitation vs. rehabilitation alone. Main outcome measures: Activities of daily
living performance indices for patients with knee or hip replacements (Barthel index) and stroke patients (Barthel
index and Trunk control test). Number of days of analgesic drug treatment for orthopedic patients.

Results: The activities of daily living performance indices showed a significant improvement for both stroke
patients (Fisher p-value: 0.008 and 0.046 for Barthel index and Trunk Control Test respectively) and orthopaedic
patients (Fisher p-value: 0.032 for Barthel index) treated with integrated medicine. The treatment also reduced the
duration of analgesic treatment by 2.8 days (Fisher p-value: 0.0015).

Conclusion: Integrated medicine helps to improve rehabilitation performance in stroke and orthopaedic patients
and considerably reduces the need for analgesic drugs.

Keywords: Acupuncture; Homeopathy; Integrated medicine; Stroke
rehabilitation; Orthopaedic rehabilitation

Introduction
In February 2011 the first Italian Hospital Centre of Integrated

Medicine (IM) was opened in Pitigliano Hospital and in the nearby
neurological and orthopaedic rehabilitation centre in Manciano,
Tuscany (Italy). The main purpose of the project was the close
cooperation of conventional doctors, doctors specialised in
homeopathy and acupuncture and healthcare personnel under an IM
treatment model [1]. The project was financed by the Tuscany regional
health authority with the aim of verifying the efficacy of
complementary and alternative medicine (CAM) in healthcare.

To our knowledge the clinical setting we adopted (orthodox
medicine plus homeopathy and acupuncture) is totally new. It is in fact
completely different from other apparently similar settings reported in
the literature, such as that used by Fang et al. [2], who report on a
protocol for gathering data from the simultaneous use of acupuncture
and phytotherapy. The main novelty of the present project is that it was
implemented within the public health system in rehabilitation,
neurological and orthopaedic centre.

We report on the data collected from patients admitted to this
centre after knee or hip replacement (orthopaedic patients) or after a
stroke (stroke patients) that, in addition to standard medical
treatment, also received homeopathic and acupuncture therapies. The
patients’ rehabilitation performance and activities of daily living
performance indices were assessed (as specified below) and statistically
evaluated using a potential outcome approach to causal inference.

Methods

Design and data source
The data analysed herein concern patients admitted to the

rehabilitation centre in Manciano (Italy) between 2010 and 2012. Data
for later years is not used because the main activity performance index
was replaced in mid-2012 by the hospital administration through a
decision not related to this study. Data are derived from inpatient
records filled out by hospital staff in line with hospital guidelines.

Inpatients admitted in 2010 received only the ordinary therapy
(OT) for rehabilitation, and act as control patients. Some of the
inpatients admitted in 2011-2012 also received the IM treatment
(homeopathy and acupuncture), and are hereinafter indicated as the
treated patients.
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For organisational reasons the IM treatment was proposed only to
patients admitted on specific days of the week, Tuesday, Wednesday
and Thursday, when the team of IM doctors was present in the centre.
Patients admitted in 2011-2012 who were not allocated to IM
treatment were not included in the study, as they could have had access
to the homeopathic therapy, possibly invalidating the analysis.

The relevant patients received information about the IM treatment
and signed an informed consent form if they agreed to it. 98% of the
inpatients accepted the IM treatment.

IM protocols

Homeopathic protocol
We chose a “tailored therapy” using a magistral formulation adapted

for neurological sequelae and orthopaedic surgery. For homeopathic
magistral preparations, the active substance was chosen on the basis of
homeopathic similarity to actual symptoms, the “reactive model” of the
disease and the “constitution” of the patient. The decision to use a
magistral formulation was based on its practical advantages: better
patient compliance, especially in the case of elderly patients and those
not accustomed to taking homeopathic medicines; reproducibility of
the treatment protocol, and reduced cost (about seven euros per
patient per week).

Acupuncture protocol
Traditional and microsystem acupuncture were used. The

combination of three techniques (traditional acupuncture, Yamamoto,
and sujok) offers crucial support in neurology and orthopaedics, due
to the flooding of a cascade of neurotransmitters (beta endorphins,
serotonin, etc.), thus rivalling conventional therapies in terms of
efficacy.

Both the OT and the IM treatments were carried out regularly
during the observational period and were administered following a
personalised rehabilitation protocol established by the clinic
guidelines. The IM patients received two acupuncture sessions a week
and homeopathic medicines daily, as prescribed by the homeopathic
doctors and prepared by the hospital pharmacy’s galenics department.
All IM patients were also treated with the routine OT therapy in use at
the rehabilitation centre.

The patients were divided into two groups: the orthopaedic group
included patients with knee or hip replacements, and the stroke group
included patients who had suffered ischaemic or haemorrhagic strokes.
Both IM and control patients stayed in the centre for about three weeks
(stroke group) or two weeks (orthopaedic group), in line with the
rehabilitation centre’s timescale.

Variables
Information on personal characteristics, such as gender and age,

and clinical characteristics, including measures of physical ability, were
collected from the inpatient records. The latter were measured upon
both admission and discharge. The primary measure of interest was the
Barthel index of physical disability [3]. The Barthel index gives scores
between 0 and 20, with 20 signifying maximum ability. In addition, the
trunk control test was administered to stroke patients, another
measure of functional ability for these patients [4].

This test contains 12 four-point (from 0 to 3) items assessing
difficulty in maintaining or moving between lying, sitting, and

standing positions. The number of days of analgesic administration
during hospitalisation was also recorded. All measures were taken by
the clinic’s personnel. The team of IM doctors was not involved in the
evaluation process in any way.

Statistical analysis
The causal effects of IM treatment on activities of daily living

performance indices were evaluated using a potential outcome
approach to causal inference [5]. A causal effect of the treatment on
each patient is defined as a comparison of potential outcomes under
the IM treatment and the OT treatment, for each outcome variable.
The fundamental problem of causal inference [6] is that at most only
one of the potential outcomes can be observed for each patient,
depending on the treatment actually received.

In this study, the outcome variables under the OT treatment could
be observed for patients who were admitted in 2010, and under the IM
treatment for those admitted in 2011-2012. Consequently, the
treatment allocation mechanism was linked only to the date of
admission, i.e. to the occurrence of the stroke or orthopaedic event.
These circumstances are referred to as natural and it is reasonable to
assume that patients were naturally randomly assigned to either the IM
treatment or to the OT treatment group.

In any case, the effectiveness of this natural randomisation was
checked with further analyses. To check the balance of covariates
between the treatment groups, two approaches were applied: (1)
calculation of the standardised differences for marginal comparisons
and (2) calculation of a likelihood ratio (LR) test for a joint
comparison.

The LR test compares a logistic regression model for the treatment
that includes all covariates against a restricted logistic regression model
that sets the coefficients of the covariates to zero.

Whenever at least one of these two comparisons failed, it was
assumed that the sample came from a stratified randomised
experiment, which is defined by a strong ignorable treatment
assignment mechanism [7]. Strong ignorability means assuming that
the treatment is randomly assigned within cells defined by the values of
pre-treatment variables, which is a reasonable assumption in our study.

Under this assumption, randomisation inference for finite samples
was used, computing Fisher exact p-values for sharp null hypotheses
[8], which assume no effect of the treatment for any patients. As the
aim was to establish if the IM treatment has beneficial effects, the
alternative hypotheses were chosen as one-tailed: at least one patient
exists whose potential outcome difference is strictly positive. These
tests were conducted using the difference in average gain scores by
treatment status as the test statistic.

The test statistics were formally defined as follows: the outcomes
were first transformed into gain scores, defined as the difference
between potential outcomes and the baseline measurement of the
outcome. For instance, gain scores for the Barthel Index were defined
as the difference between potential outcomes for the Barthel Index on
the patient’s discharge and the measurement of the Barthel Index on
their admission.

The differences in the means of the transformed outcomes between
treated and a control patient was then calculated. Fisher exact p-values
were calculated using 20,000 randomly chosen permutations of the
treatment allocation. All statistical analyses were computed using R
Foundation software [9].
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Results
Tables 1 and 2 respectively summarize the statistics (means for

continuous variables and proportions for binary variables) for stroke
patients and for orthopaedic patients grouped by treatment status.
Table 3 presents the LR test results.

In stroke patients (Table 1), pre-treatment variables are well-
balanced in the two treatment sub-groups: the sample means are
similar, all the standardized differences are very small and the p-value
for the LR test (Table 3) strongly indicates no evidence of influence of
the pre-treatment variables on treatment allocation. In contrast, for the

orthopaedic patients (Table 2), there are some differences in the pre-
treatment background variables between the IM group and the OT
group. The standardised differences in the entire sample (denoted as
“before matching” in Table 2) are quite large, especially for the Barthel
index on admission, for which the standardised difference was 0.66.
Moreover the p-value for the LR test (Table 3) shows strong evidence
that the covariates are not well-balanced between the treatment
groups. These results could be due to the small sample size, and it was
decided to make an adjustment for the systematic differences in the
background characteristics of orthopaedic patients via a matching
procedure.

 Treated

n=46

Controls

n=112

Standardised

difference

Fisher P-value

Pre-treatment variables 

Mean age 70.13 70.91 -0.08 0.657

Male to female ratio 0.72 0.66 0.12 0.579

Ischaemic to haemorrhagic stroke ratio 0.83 0.77 0.15 0.528

Barthel index (admission) mean 10.57 9.02 0.27 0.137

Trunk control test (admission) mean 61.15 57.03 0.14 0.443

Outcomes 

Barthel index (discharge) mean 15.00 11.98   

Trunk control test (discharge) mean 76.85 68.05   

Table 1: Stroke patients: comparison of variables with and without IM.

Under strong ignorability a subsample of orthopaedic patients with
well-balanced covariates between the treatment groups was created
using propensity score-matching methods. Propensity scores were
computed by logistic regression including all the pre-treatment
variables. Matching was based on the nearest neighbour procedure
without replacement, using the matchit package [10]. The sample thus
obtained consisted of 29 IM patients and 87 OT patients, considered as

coming from a stratified randomised experiment with 29 blocks. Each
block included one treated patient and three controls. The last two
columns in Table 2 respectively show summary statistics for the
matched controls and standardised differences after matching. The last
line in Table 3 presents the LR test p-value for the matched sample. It
can be seen that matching strongly improves the balance of pre-
treatment variables between the treatment groups.

 Treated

n=29

 

Controls

n=196

 

Standardised

difference

before matching

Matched Controls

n=87

 

Standardised

difference

after matching

Pre-treatment variables 

Mean age 70.28 71.95 -0.21 71.39 -0.14

Male to female ratio 0.34 0.33 -0.06 0.33 -0.16

Knee to hip replacement ratio 0.52 0.53 -0.02 0.52 0.02

Barthel index (admission) mean 12.76 14.96 -0.66 13.29 0

Outcomes 

Barthel index (discharge) mean 18.21 18.08  17.7  

Table 2: Orthopaedic patients: comparison of variables with and without integrated treatment.
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Group LR test

Statistic

Degrees of

Freedom

Asymptotic

p-value

Fisher’s

p-value

Stroke patients 7.9467 7 0.3373 0.3692

Orthopaedic patients: entire sample 15.751 4 0.0034 0.0037

Orthopaedic patients: matched sample 1.7629 4 0.7793 0.7938

Table 3: Balance check via LR test and Fisher’s exact p-values for the sharp null hypothesis of balance between groups.

Table 4 presents the observed test values and the corresponding
Fisher exact p-values for stroke patients and orthopaedic patients. All
the observed values are positive, indicating that IM treatment increases
activities of daily living performance indices in both stroke patients
and orthopaedic patients, with p-values from Fisher’s exact tests for
stroke patients of 0.008 for the Barthel Index and 0.046 for the Trunk
Control Test.

For orthopaedic patients, the p-value for the Barthel Index was
0.032. This indicates that the IM treatment has some effect on the
Barthel Index, although the evidence against the null hypothesis is not
very strong, probably due to the small sample size.

Variables Mean

Difference

Fisher’s one-sided

p-value

Stroke patients   

Barthel index 2.91 0.008

Trunk control test 1.47 0.046

Orthopaedic patients   

Barthel index 1.03 0.032

Table 4: Observed values of the mean difference in gain scores between
treated and control patients and Fisher’s exact one-sided p-values for
the sharp null hypothesis of no treatment effect.

For orthopaedic patients, it was also investigated whether the IM
treatment had an effect on the use and duration of analgesic therapy. In
the OT group 73.6% of patients took analgesics, versus 58% in the IM
group. On average, the IM patients took analgesics for 2.89 days less
than the OT group. This difference is significant, with a Fisher one-
sided p-value in the matched sample of 0.0015.

Discussion
The data from this study show that integrated medicine is a

promising approach for the rehabilitation protocol of stroke patients
and those who have undergone knee or hip replacement. Even though
this approach requires further support from clinical data, analysis of
the results suggests that IM enhances neurological and orthopaedic
rehabilitation as well as reducing the need for analgesics following hip
and knee replacement.

To our knowledge, there are no literature reports describing an
analogous use of integrated medicine (homeopathy and acupuncture)
alongside conventional medicine in a clinical setting. In fact, the main
novelty of the present project is that it was implemented within the

public health system in rehabilitation, neurological and orthopaedic
centre.

Fang et al. [2] recently described a protocol to gather data on the
simultaneous use of acupuncture and phytotherapy. The perceptions
and attitudes of conventional rehabilitation doctors towards the use of
complementary and alternative medicine (CAM) have also been
investigated [11,12]. As there is an ever-increasing patient demand for
CAM therapies, it is necessary for doctors to be informed about their
use. For example, in Switzerland, patients with spinal cord injury have
both a high demand for and high satisfaction with IM, especially
homeopathy and acupuncture [13]. In the present project, CAM
therapies are available to inpatients through funding provided by the
Tuscany regional health authority for the purposes of both healthcare
and scientific research.

There are very few published articles concerning the use of
homeopathy in rehabilitation, and unfortunately they are inconclusive,
with some demonstrating efficacy [14,15] and others inefficacy [16]. In
relation to stroke rehabilitation, most studies involve acupuncture.
Although a Cochrane study [17] concluded that there was inadequate
evidence to draw any conclusions as to the efficacy of this
methodology, a meta-analysis [18] demonstrates its efficacy and safety.
Few studies integrating acupuncture into post-stroke rehabilitation
therapy have been performed in western countries [19,20]: to date,
most have been conducted in the East, where acupuncture is a
common and acknowledged therapy [21-24].

To our knowledge there are no studies involving the use of both
homeopathy and acupuncture in rehabilitation after hip or knee
replacement; several studies show the efficacy of acupuncture alone
[25-31], although here too the studies were carried out in the East.
Moreover, a study carried out in Korea [32] describes the patients’
difficulty in moving between two hospitals, one for conventional
western therapies and one for CAM. That study also demonstrates that
there are no conventional hospitals incorporating IM clinical settings
in the East, either.

Overall, there are very few reports [33] of the use of homeopathy in
rehabilitation after joint replacement. This makes our experience
almost unique. We consider it very important that integrated therapy
reduced the need for analgesic use in hip and knee replacement
patients. In fact, i) only 58% of such patients required analgesics,
compared with 73% in the group treated with conventional medicine
alone; and ii) IM therapy reduced the duration of the analgesic
treatment (mean reduction of about 3 days).

It must be stressed that in the present study homeopathy and
acupuncture were always used together, as was indeed envisaged in the
healthcare integration model decided upon by the regional health
government. This precludes evaluation of the individual efficacy of
each of these therapies. However, it gives us the opportunity to discuss
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the efficacy of an IM protocol, which is the purpose of the Pitigliano
experimental healthcare project. It is interesting to note the high
acceptance of IM (98% of those to whom the IM protocol was offered)
by the population treated in the Manciano rehabilitation centre. This is
a very small town, and it could easily be assumed that its residents had
very little knowledge of IM. However, the small size of the hospital is
an advantage for this kind of trial, as it permits close contact among
inpatients, and between inpatients and medical staff. This closeness
helps to spread awareness of the IM patients’ improved rehabilitation
performance. Given the clinical setting, harmony between the
conventional medical personnel and the IM doctors was essential to
the success of the project. This lack of conflict helped the inpatients
trust integrated therapies.

In this paper, we compared the improvement of stroke and
orthopaedic patients before and after the implementation of IM using
validated scales. The improvement in rehabilitation performance was
evaluated among patients affected by the same condition and with the
same inclusion criteria. The results have been and continue to be very
encouraging, and the cost of the integrated treatment has been very
modest.

Conclusions
The small number of patients in this study does not permit

definitive conclusions to be drawn with regard to the efficacy of IM in a
neurological and orthopaedic rehabilitation centre. However, these
preliminary results allow us to affirm that IM can be incorporated
alongside conventional treatments in a public rehabilitation hospital.
According to our results, based on causal inference, IM improves
rehabilitation performance in inpatients recovering from stroke and
joint replacement surgery and also reduces the need for analgesics. The
expenditure for the purchase of homeopathic medicines and
acupuncture stations was very modest.
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