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Abstract

Objective

To compare the differences in the use of healthcare services: visits to the doctor and hospi-
talisation, performance of routine tests, and preventive influenza vaccination, between
users and non-users of homeopathic products.

Methods

We used the microdata for adults over 15 years old from three waves of the Spanish
National Health Survey, corresponding to the years 2011, 2014 and 2017. We proposed a
comparative design of a quasi-experimental type, considering as the treatment group the
respondents who said that they had used homeopathic products in the past two weeks; and
another group, for control, comprising respondents who said that they had not used this type
of products, but only conventional medicines, with observable characteristics similar to
those of the treatment group. We used a model for rare events logistics regression (relogit)
to estimate the probability of using homeopathy. From the propensity score and a vector of
control variables, we used techniques of genetic matching to match individuals from the
treatment group with similar individuals belonging to the control group.

Results

There are no statistically significant differences between users and non-users of homeopa-
thy in visits to the general practitioner (P>|z| 0.387), to the specialist (P>|z| 0.52), in hospitali-
sations (P>|z| 0.592) or in the use of emergency services (P>|z| 0.109). Nor were there any
statistically significant differences in the performance of routine tests, except for the faecal
occult blood test, which is more prevalent in users of homeopathic products. 20.9% of users
of homeopathy had done this test compared with 15.3% of non-users (P>|z| 0.022). There
are also significant differences in vaccination against influenza with 12.6% of homeopathy
users stating that they had been vaccinated in the last influenza campaign, against 21.0% of
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non-users (P>|z| <0.001). The health conditions which homeopathy users reported were
constipation (OR: 1.65 CI: 1.16—-2.36), malignant tumour (OR: 1.60 CI: 1.09—2.36) osteopo-
rosis (OR: 1.49 Cl: 1.05-2.10), varicose veins (OR: 1.35 Cl: 1.05-1.74) and allergy (OR:
1.35Cl: 1.06-1.72).

Conclusions

Differences in the use of healthcare resources between users and non-users of homeo-
pathic products have not been found to be statistically significant in Spain. It has been
shown that most homeopathic products are used as a complement to treatment with con-
ventional medicine. Nevertheless, our results highlight some warning signs which should
raise the attention of healthcare authorities. The use of these therapies in patients with
malignant tumours and the rejection of vaccines are warning signs of a possible health haz-
ard in the long term.

Introduction

Homeopathy is a therapeutic approach to health problems which does not have the necessary
scientific evidence to support either its validity or its usefulness [1,2]. Nevertheless, although it
is in regression in some countries [3,4], homeopathy remains popular not only among the gen-
eral population, but also among healthcare professionals [5-7].

Although its therapeutic efficacy has not been scientifically proved, homeopathy is an
option which is sought in many countries. According to data from the European Social Survey
0f 2014 [8], 5.6% of Europeans said that they had used homeopathy during the past 12 months,
a proportion which varies between 13.4% of French and 11.6% of Germans (who use it the
most), 2.8% of Spanish, and 1.5% and 1.1% of British and Nordics, respectively.

In Europe, the regulation of the commercialization of homeopathic products, of the diag-
nostic exercise and of prescription depends on each Member State. In some countries the prac-
tice of homeopathy is included, with some considerations, in the coverage of the national
healthcare system; in others the healthcare authorities have doubts about its effectiveness.
Since 2017, the National Health Service (NHS) in England has recommended that its doctors
stop prescribing homeopathy, the reason being the lack of evidence to support its use [9].
According to the House of Commons Science and Technology Committee (HCSTC) in
England, homeopathy should not be funded by the NHS, and the Medicines and Healthcare
products Regulatory Agency should withdraw recognition of homeopathic products as medi-
cines. The differences in regulation and in the recommendations to healthcare professionals
could explain the different proportions of users of homeopathy in each Member State [4].

In Spain, there is no specific regulation of the practice of homeopathy. But the regulation of
homeopathic products has been attempted, although in a very confused way, with transitory
laws which never become permanent. Homeopathy is practised mainly in private consultations
which are advertised as such, or together with other therapies, called “alternative”, under the
common denomination of “natural medicine”. The Spanish College of Medicine [Organiza-
cion Médica Colegial (OMC)], the body which represents all the Official Medical Colleges
nationally, pronounced itself for the first time about homeopathy in 2011, in a statement in
which it recalled that medical professionals are obliged by the standards of the Code of Medical
Ethics preferably to use procedures and prescribe drugs whose efficacy has been scientifically
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proved [10]. Regarding financing by the public healthcare system, homeopathic products and
therapies are not financed in Spain.

The Spanish National Health System is characterised by the extension of its benefits to the
entire Spanish population, and its objective is to ensure equal access to and use of healthcare
services by all citizens, based on their need for assistance. In this sense, one aspect which has
not been studied at all is the interaction of the use of alternative therapies with the use of
healthcare services, either because of the characteristics of this type of patient and their health
problems, or because it could facilitate or hinder access to these services by other users. So far
there has been no study in Spain which analyses the impact of the use of non-conventional
therapies, and in particular homeopathy, as one of the most popular, on the use of healthcare
services. The objective of this work is to try to fill this gap.

Materials and methods

The sources of information were the Spanish National Health Survey, corresponding to the
years 2011 and 2017, and the data for Spain from the European Health Survey of 2014. The
geographical scope of these surveys was the entire Spanish territory, our study population
being adults aged 15 years and older and living in family homes. The main purpose of the pre-
vious surveys was to obtain data about the state of health, its determinant factors, and the use
of healthcare services from the citizens’ perspective. In each survey, between 24,000 and 37,500
homes were investigated, distributed among 2,000 and 2,500 census sections respectively. All
surveys were household-based with stratified sampling and three clustering stages (for addi-
tional details, see S1 and S2 Tables). The datasets included final weights to account for the sam-
pling design.

In this work we propose a quasi-experimental comparative design. The treatment group
comprised survey respondents who said that they had used homeopathic products in the past
two weeks, and the control group included those respondents who stated that they had not
used this type of product but do use conventional medicines. Many researchers are increas-
ingly using population-based sample surveys to estimate the effects of treatments and expo-
sures on health outcomes [11]. However, the groups compared are often different because of
lack of randomization. Subjects with specific characteristics may have been more likely to be
exposed than other subjects [12]. In such analyses, selecting the appropriate statistical method
is essential to minimize the effect of confounding due to measured covariates, as treated sub-
jects frequently differ from control subjects.

Statistical analysis

Propensity-score matching was performed to compare outcomes between different subject
groups, users of homeopathic products versus users of conventional medicines. Introduced by
Rosenbaum and Rubin (1983), propensity score (PS) methods help to adjust for selection bias
caused by confounding variables associated with both the exposure and outcome.

A logistic regression model was used to calculate the PS for each respondent, and matching
was performed using a genetic matching algorithm. The genetic matching algorithm achieves
better balance across the treatment and control groups than the classic propensity score or
multivariate matching algorithm based on Mahalanobis distance [13].

The independent variables included in the logistic regression model could be grouped into
two types of categories: (1) individual, geographic and socioeconomic characteristics of the
home: autonomous community of residence, sex, age, marital status, educational level, and
social class (constructed from the occupation and level of studies of the person who contrib-
utes the most income to the home), and (2) State of health and determinants of health: self-
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perceived state of health, smoking, physical exercise in leisure time, and body mass index. The
medical diagnosis of chronic illnesses in the past 12 months was also included.

The dependent variable was binary, use (Yes = 1, No = 0) of homeopathic products in the
past two weeks. Given the low proportion of 1 in the dependent variable, the traditional logit
model could underestimate the probability of occurrence of the event by clearly violating the
50/50 balance, so, as an alternative, we proposed an estimate using the weighted logistic regres-
sion called rare events logistics regression (relogit) [14]. As prior information about the frac-
tion of ones in the population, we used a mean relative value of users of homeopathy in Spain
of 1.16%, with a range between 0.65% and 1.75%, obtained by the National Statistics Institute
by inference from the total population in each survey.

From the estimate of the relogit model we obtained the estimated propensity score of an
individual belonging to the treatment group using homeopathy. The propensity score summa-
rised all the relevant information contained in the selected independent variables and helped
to match individuals in the treatment group with other identical individuals in the control
group who were non-users of homeopathy. For the selection of the sample from the control
group, a genetic matching was performed, using the previous propensity score [13]. Genetic
matching is a generalisation of the propensity score matching proposed by Rosenbaum and
Rubin [15] and which avoids the need to manually and iteratively check the propensity score
using a search algorithm to iteratively check and improve covariate balance.

Once an appropriate level of balance of the between-group covariates is achieved, the
matched data set is ready for the analysis of between-group differences in healthcare utilisa-
tion. As a measure of the use of healthcare resources, we analysed the number of visits to the
general practitioner and specialist in the past four weeks, and the number of visits to emer-
gency services and hospital admissions in the past 12 months. We also analysed the perfor-
mance of routine tests: blood pressure, blood cholesterol level measurement, faecal occult
blood test, vaginal cytology and mammography. Finally, preventive vaccination against influ-
enza was also analysed.

The average treatment effect on treated (ATT) measured, on average, the effect of homeop-
athy use on the utilisation of healthcare resources. Assuming that T takes two values: 1 = treat-
ment and 0 = control, U;; and Uy, represent the use of healthcare resources or the performance
of routine tests of the individual i in the treatment and control group, respectively. The ATT is
calculated as E(U;-Up| T = 1).

The datasets used in this study involved survey designs, and as our objective was to under-
stand population-level effects, sampling weights had to be incorporated in the estimates. As
Ridgeway et al. suggest, we used sampling weights in the PS estimation model, relogit model,
and in the outcome models, using in these models a final weight as the product of the sampling
weight and the propensity score weight [16]. The Population ATT (denoted PATT) is the cor-
responding ATT estimation for the survey’s target population, accounting for the sampling
design. The estimated PATT effect is generated from a weighted regression (Poisson regres-
sions to analyse the healthcare utilization, and logit regression to analyse the performance of
routine tests) that incorporates a composite weight which includes the complex survey design.

Statistical analysis was performed using the R packages “Zelig” version 5.1.6 [17] and
“Matching” version 4.9-3 [18]. To show the results, we calculated the odds ratios (ORs) and
the confidence intervals (CIs) at a 95% confidence level.

Results

Table 1 shows the percentage distribution of responses about drug use, including homeo-
pathic products, throughout the surveys analysed. The observations in columns T1+T2
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Table 1. Variables which define the treatment group and the control group.

Drug use in the past two weeks No drug use in the past two weeks | Don’t Know/No Answer

T1. Use only homeopathy products | C. Use only conventional medicines | T2. Use both

2011 7 13,279 224 7,493 4
2014 71 13,452 209 9,089 21
2017 31 13,834 123 9,093 8

Treatment group = T1+T2 Control group = C.

https://doi.org/10.1371/journal.pone.0216707.t001

relate to the treatment group (665; 1.06%), while column C acts as a control group (40,565;
64.55%).

The final number of observations used was 39,855 due to missing values in the independent
variables, 7.97% in the treatment group and 3.26% in the control group, respectively. The
results of the relogit regression are shown in Table 2. According to these results, the socioeco-
nomic profile of the user of homeopathy is a woman (OR: 2.22; CI: 1.74-2.82), with higher
education (OR: 3.63 CI: 2.10-6.30, reference no studies finished), belonging to a high- or mid-
dle-class home (professional-managerial class); belonging to a low-class home (unskilled class)
carries a 68% lower probability of using homeopathic products than in homes of high social
class (OR: 0.32 CI: 0.20-0.50).

Regarding the health variables, a user of homeopathy, despite exercising regularly, states
that their perceived health is bad, and the OR for homeopathy use among those with bad
health (compared to reference: very good health) is 1.78 (CI: 1.06-1.72). The health conditions
which homeopathy users reported were constipation (OR: 1.65 CI: 1.16-2.36), malignant
tumour (OR: 1.60 CI: 1.09-2.36) osteoporosis (OR: 1.49 CI: 1.05-2.10), varicose veins (OR:
1.35 CI: 1.05-1.74) and allergy (OR: 1.35 CI: 1.06-1.72).

The model also incorporates a categorical variable for the year when the survey was con-
ducted; the significance of the coefficient for 2017 indicates a significant drop in its use of
homeopathic products in that year (OR: 0.57 CI: 0.44-0.74, reference survey 2011). Regarding
the region of residence, some significant results were obtained, but they are not included in
the table due to their low relevance for the analysis.

Fig 1 shows the precision achieved in the matching. For this, we compared the density func-
tions of the propensity score for the two groups, treatment and control, before and after the
matching. The descriptive analysis of the selected independent variables, before and after the
matching, is presented in S3 Table.

The average number of visits to the doctor and hospitalisations for users and non-users of
homeopathy, as well as the proportion who attend routine tests or are vaccinated in the influ-
enza campaign are shown in Table 3. It is noted that the average number of visits is very similar
for users and non-users of homeopathic products, with a slight difference in favour of users of
homeopathy in terms of emergency services, an average of 0.66 versus 0.53. In routine tests,
there is also some similarity between treatment and control, except in the faecal occult blood
test, in which users of homeopathy outnumber non-users by more than 5 points, 20.9% versus
15.3%, and in preventive vaccination against influenza, in which the relationship is reversed,
leaving homeopathy users about 8 points below non-users, 12.6% versus 21.0%.

Table 4 shows the results of the statistical tests of differences between the treatment group
and the control group, under the null hypothesis that there are no differences between the two
groups. In the visits to the doctor and hospitalisations, the results do not show statistically sig-
nificant differences, at 5% level of significance, between users and non-users of homeopathy:
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Table 2. Factors associated with the use of homeopathy in the past two weeks. Estimation by rare event logistic regression incorporating the sampling design weights.

Variable OR (95% CI) p-value Variable OR (95% CI) p-value
Gender Male 1 Education
Female 2.22(1.74-2.82) <0.01 No studies finished 1
Age (yr) 15-24 1 Primary 1.41 (0.80-2.46) 0.23
25-34 0.71 (0.41-1.23) 0.22 Secondary 2.15 (1.29-3.60) <0.01
35-44 1.60 (0.96-2.68) 0.07 Post-secondary 2.67 (1.54-4.62) <0.01
45-54 1.37 (0.80-2.36) 0.25 First stage tertiary 4.14 (2.44-7.02) <0.01
55-64 1.23 (0.68-2.23) 0.48 Second stage tertiary 3.63 (2.10-6.30) <0.01
65-74 0.72 (0.38-1.37) 0.32 Social Class
+75 0.81 (0.40-1.67) 0.58 Professional occupat. 1
Civil status Single 1 Managerial and tech. 1.04 (0.74-1.46) 0.81
Married 0.82 (0.63-1.06) 0.13 Skilled (non-manual) 0.76 (0.56-1.02) 0.07
Widowed 1.11 (0.70-1.75) 0.67 Skilled (manual) 0.44 (0.30-0.65) <0.01
Divorced 0.96 (0.67-1.39) 0.84 Partly-skilled 0.49 (0.35-0.70) <0.01
Self-perceived health status Unskilled occupat. 0.32 (0.20-0.50) <0.01
Very good 1 Physical activity
Good 1.03 (0.76-1.40) 0.85 None 1
Fair 1.18 (0.82-1.70) 0.37 Occasional 1.51 (1.18-1.94) <0.01
Bad 1.78 (1.09-2.90) 0.02 Days a month 1.75 (1.27-2.40) <0.01
Very bad 1.32 (0.63-2.78) 0.46 Days a week 1.76 (1.27-2.45) <0.01
Diseases/condition No 1 Asthma 1.20 (0.85-1.69) 0.30
High blood pressure 0.71 (0.54-0.94) 0.02 Constipation 1.65 (1.16-2.36) 0.01
Diabetes 0.80 (0.50-1.30) 0.38 Chronic depression 1.13 (0.83-1.55) 0.43
Varicose veins 1.35 (1.05-1.74) 0.02 Malignant tumour 1.60 (1.09-2.36) 0.02
Neck disorder 1.26 (0.99-1.60) 0.06 Osteoporosis 1.49 (1.05-2.10) 0.03
Allergy 1.35 (1.06-1.72) 0.02 Thyroid 1.32 (0.99-1.77) 0.06
Year (Survey 2011) 1
Survey 2014 0.92 (0.73-1.16) 0.50
Survey 2017 0.57 (0.44-0.74) <0.01
No obs. = 39,855
Pseudo R? (McFadden) = 0.12
Likelihood ratio test Pr(>Chi-square) <0.000.
Region of residence coefficients are not presented in the table due to space limitations
https://doi.org/10.1371/journal.pone.0216707.t002
Sample before matching Sample after matching
04 0.4
0.3- 0.3-
2 =
§ 0.2 § 0.2-
0.1- D=
0.0- - . - - 0.0- - . - .
<75 -5.0 -25 0.0 -75 -5.0 -25 0.0
Propensity Score Propensity Score
Homeopathy D No |:| Yes Homeopathy I:l No |:| Yes

Fig 1. Density functions of the estimated propensity score.

https://doi.org/10.1371/journal.pone.0216707.9001
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Table 3. Differences in the use of healthcare resources between users and non-users of homeopathy.

Visits to the doctor and hospitalisations

Uses of homeopathy products Uses of homeopathy products
Yes No No Yes No No
After matching Before matching After matching Before matching
(%) and means N =609 N =609 N = 38,984 (%) and means N =609 N =609 N = 38,984
General practitioner Medical specialist
0 (66.8) (63.1) (60.8) 0 (74.2) (75.4) (81.2)
1 (25.1) (28.1) (31.1) 1 (19.0) (18.1) (14.7)
2 (5.9) (4.4) (5.4) 2 (4.6) (4.3) (2.6)
3 (1.5) (2.0) (1.3) 3 (0.3) (1.3) (0.8)
>4 (0.7) (2.5) (1.4) >4 (1.8) (1.0) (0.7)
Average number of visits 0.44 0.54 0.52 Average number of visits 0.37 0.38 0.26
Emergency services N =609 N =609 N = 38,984 Hospitalisations N =609 N =609 N = 38,984
0 (66.3) (69.3) (68.4) 0 (89.5) (92.9) (89.3)
1 (21.7) (20.5) (20.0) 1 (8.2) (5.4) (8.4)
2 (5.7) (4.4) (6.4) 2 (2.0 (0.8) (1.6)
3 (3.1) (3.6) (2.5) 3 (0.3) (0.3) (0.4)
>4 (3.1) (2.1) (2.7) >4 (0.0) (0.3) (0.4)
Average number of visits 0.66 0.53 0.57 Average number of visits 0.13 0.12 0.15
Routine tests (%) Yes (%) Yes N =459 N =459 N =21,882
Blood cholesterol (95.6) (97.4) (96.1) Cytology (91.7) (88.9) (76.9)
Blood pressure (97.2) (98.2) (97.6) Mammography (73.6) (74.5) (67.6)
Faecal occult blood test (20.9) (15.3) (16.6)
Preventive vaccination Influenza (12.6) (21.0) (28.9)

https://doi.org/10.1371/journal.pone.0216707.t003

P>|z| 0.387 for visits to the general practitioner, P>|z| 0.520 for the specialist doctor, P> |z|
0.592 for hospitalisations and P>|z| 0.109 for visits to emergency services.

There are no statistically significant differences in the performance of routine tests, except
for the faecal occult blood test, which is more prevalent in consumers of homeopathic prod-
ucts, PATT = 0.042 (P> |z| 0.022). Significant differences are shown in relation to influenza

Table 4. Statistical contrasts in the effect of homeopathy use on the utilisation of healthcare resources. Poisson regression and logistic regression, where the models

incorporated the sampling design weights.

Visits to the doctor and hospitalisations Observ. PATT Poisson regression
P>|z|
Visits to Generalist (in the past 4 weeks) 609 -0.135 0.387
Visits to Specialist (in the past 4 weeks) 609 0.067 0.520
Visits to emergency services (in the past 12 months) 609 -0.045 0.592
Hospitalizations (in the past 12 months) 609 0.108 0.109
Routine tests (Yes, No) Logistic regression
P>z
Cytology 459 0.029 0.652
Mammography 459 -0.009 0.878
Blood cholesterol 609 -0.008 0.748
Blood pressure 609 -0.023 0.862
Faecal occult blood test 609 0.042 0.022
Vaccination against influenza 609 -0.094 <0.001

https://doi.org/10.1371/journal.pone.0216707.t1004
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vaccination in the last campaign, in this case with negative PATT for users of homeopathy,
-0.094, and P>|z| <0.001.

Discussion

In the European Union, homeopathy is the second most widely used modality in alternative
medicine after herbal medicine [19]. The key factors in the demand for it range from the con-
struction of a social identity as a user of healthcare products [20] to the balance between per-
ceived benefit and risk [21,22], or the search for more personalised care in response to
dissatisfaction or bad experience with conventional medicine [23].

Our results for the Spanish population relate certain socioeconomic characteristics to the
use of homeopathic products: being a woman, high educational level, and high social status.
This user profile is shared with other developed countries, European [4,24,25] and non-Euro-
pean [3]. According to our results, homeopathy users are positively associated with suffering
from constipation, malignant tumour, osteoporosis, varicose veins and allergy, while individu-
als with a high blood pressure are less likely to use homeopathy. It would be very useful to have
details about which conditions were treated with homeopathic products, but the question-
naires of the surveys used in this study did not allow for information about this topic.

Regarding the use of healthcare resources, the results of our study show that users of
homeopathic products have resource utilisation, frequency of consultation with the general
practitioner, consultations with the specialist doctor, visits to emergency departments and
days of hospitalisation which are not statistically different from those of non-users of this type
of treatment. Although, a priori, this is contradictory because these products are considered as
being within what is called alternative medicine, most homeopathic products are used as a
complement to treatments with conventional medicines [26].

In September 2017, the European Academies’ Science Advisory Council (EASAC) summa-
rized, in a 12-page report, some extensive scientific research which concluded that homeopa-
thy is scientifically implausible and produces nothing more than a placebo effect in patients.
The EASAC stated that homeopathic remedies can be dangerous because they may delay
patients from receiving conventional medical treatment that they need. The EASAC recom-
mended that the European Union member states set up regulations to reject misleading claims
and advertisements by homeopaths, remove homeopathic treatments from public health pro-
vision, and require that homeopathic product labels clearly describe ingredients and their spe-
cific amounts [27].

Although policy recommendations are beyond the scope of this study, the fact that individ-
uals who state that they have been diagnosed with certain chronic problems have a greater
predisposition to consume homeopathic products should warrant the attention of those
responsible for healthcare policy, particularly in the case of cancer patients, because suffering a
tumour is statistically significant in our model of factors which predict the use of homeopathy.
Recent studies have found that users of alternative medicines tend to reject conventional treat-
ments, considerably increasing their risk of death [28]. We should also be concerned about the
lower demand for vaccines in the influenza campaign from users of homeopathy. Among
users of alternative therapies, distrust of vaccines has considerable support, which is leading to
a major health problem because they refuse to vaccinate themselves and their children [29].

This paper uses the PS method to address the selection bias in observational studies. Regres-
sion models (RM) are the standard tool to appraise multivariate predictors of categorical
events and to evaluate the independent predictive role of one or more independent variables of
interest. But because of lack of randomisation in the observational studies, subjects with spe-
cific characteristics may have been more likely to be exposed than other subjects. If these
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characteristics (confounders) also affect the outcome, a direct comparison of the groups is
likely to produce biased conclusions that may reflect the lack of initial comparability. The sim-
ulations indicate that impact estimates based on full unmatched samples are generally more
biased, and less robust to miss-specification of the regression function, than those based on
matched samples [30]. However, PS models typically result in a smaller sample size which can
lead to reduced power. In our study, results were robust to changing the method used, except
for the RM for the cytology test, which shows a significant result for homeopathy users. The
explanation for this difference could be related to the fact that the PS model works with men
and women simultaneously while the RM, in the case of demand for a cytology test, uses only
the sample of women. The RM results for all healthcare services are presented in the S4 Table.

Our study has some limitations. First, there is a potential misclassification of users. Since
the surveys used in our study rely on self-reported answers, the responses are dependent on
respondents’ recall, as well as their willingness to report accurate facts. Nevertheless, we con-
sider that the possible recall bias in our dependent variable, which is use of medicines or
homeopathic products, is very low due the relatively short timeframe to which the question
refers ("used in the past two weeks"). Secondly, although we focused on the use of homeopathic
products, the great diversity of complementary and alternative medicine treatments and their
high correlation with the use of homeopathy means that the use of these other products should
also be investigated. Unfortunately, the surveys used in this study do not provide this informa-
tion, so it cannot be analysed here. Finally, our analyses are limited in their causal interpreta-
tions because of the cross-sectional design of the surveys. So, we can only observe associations
and cannot infer causality. In terms of endogeneity, the following cannot be discarded; omitted
variable bias (although given the large amount of baseline variables available from the surveys
from which to identify possible covariates for the PS method, we consider that the potential
for this bias is low), measurement error, and simultaneity or reversed causality. The causal
interpretation of PS matching results rests on the unverifiable assumption that unobserved
variables are not correlated with healthcare utilization or with the probability of using homeo-
pathic products. In this regard, the PS method is no panacea for causal research. Replication of
this technique on additional appropriate datasets would be an important next step that should
be investigated further.

Conclusion

Differences in the use of healthcare resources between users and non-users of homeopathic
products have not been found to be statistically significant in Spain. It has been shown that
most homeopathic products are used as a complement to treatment with conventional medi-
cine. Nevertheless, our results highlight some warning signs which should raise the attention
of healthcare authorities. The use of these therapies in patients with malignant tumours and
the rejection of vaccines are warning signs of a possible health hazard in the long term.
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