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Abstract

Introduction: Chemical submission is a phenomenon that has become increasingly important in

recent years and doctors who care for a victim should have enough knowledge about it. Our

objective is to determine the degree of knowledge of doctors who, in their professional

condition, could assist to a chemical submission victim.

Material and methods: We have carried out a survey among health workers who can assist to a

chemical submission victim in order to determine their level of knowledge in this matter.

Results: The results show that doctors think they don't have enough knowledge about chemical

submission.

Conclusions: Specific training programs in chemical submission should be implemented.

© 2024 Asociación Nacional de Médicos Forenses. Published by Elsevier España, S.L.U. All rights

are reserved, including those for text and data mining, AI training, and similar technologies.
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Sumisión química. Evaluación del grado de conocimiento de los profesionales sanitarios

Resumen

Introducción: La sumisión química es un fenómeno que en los últimos años ha tenido una

creciente importancia y sobre el que los médicos que atienden a las víctimas deberían tener

suficientes conocimientos. Nuestro objetivo es determinar el grado de conocimiento que se

tiene por parte de médicos que, en el ejercicio de su trabajo, pueden atender a una víctima de

sumisión química.

Material y método: Se ha realizado una encuesta entre profesionales sanitarios que pueden

atender a víctimas de sumisión química a fin de determinar su nivel de conocimiento en esta

materia.

☆ Please cite this article as: López Hidalgo E, Villalba Soria MV, Ruiz Ruano D. Chemical submission. Evaluation of the level of knowledge of

health workers. Revista Española de Medicina Legal. 2025. https://doi.org/10.1016/j.remle.2025.100419.
⁎ Corresponding author.

E-mail address: esperanza.lopez.ius@juntadeandalucia.es (E. López Hidalgo).

Spanish Journal of Legal Medicine
Revista Española de Medicina Legal

www.elsevier.es/mlegal

Revista Española de Medicina Legal 51 (2025) 100419

2445-4249/© 2024 Asociación Nacional de Médicos Forenses. Published by Elsevier España, S.L.U. All rights are reserved, including those for
text and data mining, AI training, and similar technologies.

http://crossmark.crossref.org/dialog/?doi=10.1016/j.remle.2025.100419&domain=pdf
https://doi.org/10.1016/j.remle.2025.100419
mailto:esperanza.lopez.ius@juntadeandalucia.es
www.elsevier.es/mlegal
https://doi.org/


Resultados: Los resultados muestran que los médicos consideran que no tienen suficientes

conocimientos sobre sumisión química.

Conclusiones: Deben implementarse programas de formación específica en sumisión química.

© 2024 Asociación Nacional de Médicos Forenses. Publicado por Elsevier España, S.L.U. Se

reservan todos los derechos, incluidos los de minería de texto y datos, entrenamiento de IA y

tecnologías similares.

Introduction

When we talk about chemical submission, we refer to those
cases in which psychoactive substances are given to a person
without their consent and without their knowledge, for
criminal purposes. The term chemical submission is taken
from the French soumission chimique and can include all
kinds of crimes associated with this practice, although it is
mostly linked to those of a sexual nature. For this reason, in
2007 the British expert public body, the Advisory Council on
the Misuse of Drugs, adopted the definition of drug-
facilitated sexual assault, used by English-speaking coun-
tries, as the acronym DFSA.

It is essential to distinguish between chemical vulnera-
bility, when the victim has voluntarily consumed some type
of psychoactive substance that alters their awareness and
chemical submission itself, when the substance is given by a
third party, involuntarily, and with the aim of affecting the
victim's mental capacities.1

In recent years, and especially since the 1990s, crimes of
a sexual nature in which the victim is under the influence of
psychoactive substances have become increasingly signifi-
cant, and since then numerous scientific studies, case
studies, drafting of health or forensic guides and protocols
for action in these situations, have been undertaken, and
legal measures have also been promoted.2–11

The work carried out in this country on this subject is
relatively recent and yields similar results to those of other
countries.12

Establishing the level of knowledge of health care
professionals is the first step in implementing the necessary
training for them, as well as taking other measures in the
field of prevention, such as promoting information cam-
paigns, education plans, or guides for girls and young
women, such as some that already exist.13

Any doctor who assists victims of sexual violence must
have sufficient training to detect and diagnose a case of
chemical submission. To do this, it is essential to establish:

1. The symptoms of suspected chemical submission. Al-
though each substance can cause specific symptoms, a
series of symptoms has been described that should lead us
to think that the victim may be under the influence of a
chemical substance, alcohol, drugs of abuse or medica-
tions.14

2. Substances that can cause this and the most common
effects. The number of substances used, contrary to
popular belief, is very large. In most cases, benzodiaze-
pines, alcohol, GHB (gamma-hydroxybutyric acid), can-
nabis and cocaine have all been detected. A high
percentage of victims admit to having previously

voluntarily consumed alcohol (which is also the most
frequently detected) or other substances, the most
frequent of which are cannabis and cocaine.15–25. Despite
the diversity of substances used, they all have some
common characteristics.26

3. The most suitable samples for diagnosis. In order, these
would be urine, blood and hair. Other samples can be
considered depending on the particular case, such as a
suspicious drink or food, syringes, full or empty sachets
for a small dose of drugs, stained clothes or traces of
vomit.11

4. Differential diagnosis. Since most of these are central
nervous system depressants, it will be with these
conditions that the differential diagnosis is proposed.

This research aimed to obtain information on the degree
of knowledge of health care professionals who treat possible
victims of chemical submission, almost always related to
sexual violence, but which may also be associated with other
crimes or personal behaviour.

Methodology

The research carried out is based on a quantitative approach
that detected causal relationships between different vari-
ables through the completion of a questionnaire to facilitate
the collection of substantial information for subsequent
analysis.

For the data collection process, a specific questionnaire
had been developed through the Google forms resource
accessible from the following link: https://docs.google.
com/forms/d/e/1FAlpQLSscv_vBpljspcNtamPmxSFywD7vzZ
ARwmUF1CErMONEPw19MOw/viewform?vc=0&c=0&w=1&flr=0.

This questionnaire was composed of 3 sections, the first
with sociodemographic data, the second on the degree of
professional scientific knowledge of chemical submission
and the third on personal experience and chemical submis-
sion. Table 1 shows the questions in the questionnaire and
the answer options.

The study was run by distributing the survey out to doctors
through WhatsApp groups and email. Since no patient data was
used, no prior assessment was requested by the ethics
committee. Initially, doctors were sent out from the province
of Malaga, from both hospital and out-of-hospital settings, who
could attend to possible victims of chemical submission in the
course of their professional work. Some of these doctors, in
turn, requested that the authors send out the questionnaire to
other doctors in different provinces who also treated these
victims, and the answer was in the affirmative, so the
questionnaire was sent out to doctors in Andalusia and other
autonomous communities. The completion of the form was
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Table 1 Questionnaire and response options.

Question Answer

Sociodemographic data

Age (years) a) 25–30

b) 31–35

c) 36–45

d) 46–55

e) More than 55

Gender a) Man

b) Women

Marital status a) Single with a partner

b) Single without a partner

c) Married

d) Divorced

Nationality a) Spanish

b) Other Community

c) Other non-Community

Length of service (years) a) Less than 5

b) 6–10

c) More than 10

Degree of scientific-professional knowledge of chemical submission

How much do you think you know about CS? a) Nothing

b) Little

c) Quite a lot

d) A lot

Have you received specific training on CS to do your work? a) Yes

b) No

Do you think you are qualified to detect a case of CS? a) Yes

b) It depends

c) No

It is called CS only when it is associated with crimes of a sexual nature a) True

b) False

c) It depends on the route of administration

CS is applicable only if the substance has been administered by third

parties

a) True

b) False

c) It depends on the route of administration of the

substance

Which substances can produce CS? a) Any psychoactive substance

b) Only drugs of abuse

c) Only drugs associated with alcoholic beverages

What substance is most often detected in cases of CS? a) Stimulant drugs

b) Sedative drugs

c) Alcohol

d) Antidepressants

What symptom is most suspect in relation to CS? a) Sleep

b) Amnesia

c) Headache

d) Sweating

Which other conditions can the clinical picture of CS be confused with? a) Drunkenness

b) TBI

c) Stroke

d) All

Which is the most useful sample for the chemical-toxicological detection

of CS?

a) Urine

b) Blood

c) Saliva

d) Hair

Which route of administration is the easiest and most common? a) IV

b) IM

c) Nasal

d) Oral
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anonymous, in order to avoid the recipients refusing to
respond if their identities were known. This also meant that
the data had already been anonymised. All responses received
were included in the study. The data were exported from the
Google form in Excel format to the SPSS version 21 statistical
software for its analysis.

Results

A total of 442 doctors participated in the study. The socio-
demographic profile of the people who responded to the
survey was as follows: by gender, 62.4% of the responses
corresponded to women and 37.3% were men, with 0.2% who
did not answer this question. Regarding age, this was 39.4%
over 55 years old, with the lowest percentage of responses
in the age group between 25 and 30 years old (6.8%). The
marital status was mostly married, at 67.4%. The nationality
was mostly Spanish: 98.2%.

Since the survey was aimed at health care professionals,
it asked about seniority in their job, as a variable. In this
case, 73.5% had been in their job for more than 10 years and
20.1% for less than 5 years.

The results of the second block of the questionnaire,
referring to the degree of knowledge of chemical submis-
sion, are shown in Table 2.

Finally, in the third block of questions, 54.6% answered
that they had never attended professionally to a victim of
chemical submission. In those who had attended to one,
25.1% had done so less than a year previously. Only 2.9% of
those surveyed admitted to having had a personal

experience of chemical submission; of these, 3.62% were
women and 1.81% men. A total of 93% responded that they
had not witnessed any cases of chemical submission.
Similarly, 86.9% did not know of any case of chemical
submission in their immediate environment. The majority of
respondents (82.4%) recognised the occasional frequency of
going out at night. A total of 49.8% consumed low-proof
alcoholic beverages. It should be noted that 23.3% did not
consume any alcohol. Regarding the personal perception of
the problem, 64.9% considered that the data was alarming
and 33.5% did not give any credibility to the information
published in the press.

Table 3 indicates the most effective route of administra-
tion for substances that produce chemical submission,
according to years of seniority in their job. Finally, Table 4
shows which sample was considered most useful for
detecting these substances, depending on the length of
time in the job.

Discussion

With regard to the result of the survey based on the
aforementioned questionnaire, some socio-demographic
aspects should be highlighted regarding the participants
and, above all, the results that refer to professional
knowledge of chemical submission. Although the survey did
not distinguish between specific areas of work, assuming
that all respondents were doctors, we should note that those
who mostly responded were women over 55 years of age and
with more than 10 years of professional experience. It is

Table 1 (continued)

Question Answer

In crimes of a sexual nature associated with CS, they are more affected a) Women

b) Men

c) Both equally

Personal Experience and Chemical Submission

In your profession, have you attended to any victims of CS? a) Yes

b) No

How long was it? a) Less than 1 year

b) 1–2 years

c) 2–3 years

d) More than 3 years

Have you personally experienced an CS situation? a) Yes

b) No

Have you witnessed any cases of CS? a) Yes

b) No

Do you know of a case suffered by a person close to you? a) Yes

b) No

How often do you go out for fun or with friends? a) I don't go out with friends

b) Occasionally

c) Every weekend

What is your alcohol consumption? a) I do not consume alcoholic beverages

b) Only low-proof beverages

c) Distilled beverages

d) Both

What is your perception of the information about CS in the press? a) The data are alarming

b) I do not give any credibility to this information

S: stroke; IM: intramuscular; IV: intravenous; CS: chemical submission; TBI: traumatic brain injury.
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striking that, regardless of their seniority in the job, more
than half admitted to having little knowledge of this subject,
this being found more frequently in women respondents.
This finding coincides with the literature consulted, despite
the scarcity of studies in this regard, which show that 86% of
emergency department heads in Galician hospitals consid-
ered that the training of health care professionals in these
services is scanty or non-existent.27

It is noteworthy that almost half of those who responded
(49.3%) considered that chemical submission only applied if
the substance was administered by a third party, and this
occurred more frequently in the case of women (52.53%,
compared to 44.24% for men). However, it was women who

responded more frequently (69.02% compared to 57.57% of
men) that the data on the problem were alarming.

It is important to note that most respondents thought
that sedative drugs were the most frequently detected
substance, and only 33.5% considered alcohol to be the most
often found, when this substance was present in most cases
of chemical submission.15–24

It was also significant that those who had been working
for more than 10 years indicated, contrary to what one
might expect, other routes of administration of the
substance as the most appropriate ones, rather than orally,
while all those who had been working for less than 10 years
indicated that the most effective route was oral.

Table 2 Knowledge of chemical submission.

Question Answer %

How much do you think you know about CS? Nothing 6.4

Little 57.5

Quite a lot 29.5

A lot 6.4

Have you received any specific training on CS to do your work? Yes 30.8

No 69.0

Do you think you are qualified to detect a case of CS? Yes 29.6

It depends 47.1

No 23.1

It is called CS only when it is associated with crimes of a sexual nature. True 13.6

False 82.6

It depends on the route of administration 3.4

CS is applicable only if the substance has been administered by third

parties.

True 49.3

False 45.5

It depends on the route of administration of the

substance

4.8

Which substances can produce CS? Any psychoactive substance 93.9

Only drugs of abuse 3.6

Only drugs associated with alcoholic beverages 1.8

Which substance is most often detected in cases of CS? Stimulant drugs 3.2

Sedative drugs 61.5

Alcohol 33.5

Antidepressants 0.9

Which symptom is most suspicious of CS? Dreaming 13.1

Amnesia 84.2

Headache 0.9

Sweating 1.4

Which other conditions can the CS clinical symptoms be confused with? Drunkenness 27.0

Traumatic brain injury 0.7

Stroke 0.5

All 71.4

Which is the most useful sample for the chemical and toxicological

detection of CS?

Urine 28.5

Blood 61.1

Saliva 2.0

Hair 7.0

Which route of administration is the easiest and most common? IV 0.5

IN 1.6

Nasal 0.7

Oral 97.1

In crimes of a sexual nature associated with CS, they are more affected. Women 98.0

Men 0.5

Both equally 1.6

S: stroke; IM: intramuscular; IV: intravenous; CS: Chemical submission; TBI: traumatic brain injury.
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In the same direction, those who had been in the job for
more than 10 years mistakenly considered that blood was
the most suitable sample for detection and moreover, they
were also the group that considered a urine sample to be
least suitable. Hair samples, the usefulness of which is
controversial from a medicolegal point of view, were also
attributed with little usefulness from the clinical perspec-
tive. Saliva samples, which are of very little use in
toxicological investigations, were referred to by a small
percentage of respondents as the most suitable method of
detection.

Men were the group who responded that they had greater
knowledge, training and ability to detect chemical submis-
sion, as opposed to women, who considered this phenome-
non more alarming. Paradoxically, both groups mostly
considered that chemical submission only applied if the
substance was administered by a third party. Although 71.3%
responded that chemical submission could be confused with
other conditions such as drunkenness, traumatic brain injury
or stroke, the experience of forensic doctors who are called
to carry out the medicolegal assessment of the victim, when
requested to do so by the court authorities, was that the
initial suspicion in the case of a woman brought to the
emergency room with low-level consciousness, who could
not provide a medical history, was always chemical
submission, without considering any other differential
diagnoses. This may be due to an availability bias caused
by the overexposure of the phenomenon in the media,28 with
information that often does not faithfully reflect reality.
This can lead to diagnostic errors that can have serious
repercussions on women's health.

Only a small percentage reported having witnessed or
experienced a situation of chemical submission, despite this
being a social and media phenomenon of high relevance,
with no difference in terms of gender and age.

In practice, among the victims of chemical submission,
males represent merely a reference point, and when they
experience this phenomenon it is usually due to robbery and
not sexual crimes,29 so it is curious to note that, among
those who responded to the survey, only 3 male doctors

(1.81% of all men surveyed) reported having been victims of
chemical submission. In relation to female doctors, 10
reported having been victims of chemical submission
(3.62% of all women surveyed). Despite being a low
percentage, it can be considered that people who should
have greater knowledge of this phenomenon due to their
profession, may also be victims of this.

In all chemical submission studies, the substance most
frequently detected was alcohol and the victim was a
woman. However, in our study, more than 50% of the
women who responded considered that chemical submission
was only applicable when the substance was administered by
third parties, ruling out the possibility that, by ingesting this
of their own volition, they did not put themselves at risk or
become vulnerable as individuals. This contrasts with the
result obtained by Arredondo,30 in which 82.2% of young
women in a general population considered that abusive
alcohol intake (drunkenness) was a determining factor in
considering the situation of chemical submission.

Although there are multiple publications, both national
and foreign, on other aspects of chemical submission, we
have not found any studies similar to ours with which to
compare the results we obtained. The large number of
protocols for action in the event of suspicion of chemical
submission that have been published by various hospitals, by
the health authorities and by the Ministry of Justice, has not
translated into a greater knowledge of the phenomenon on
the part of the doctors who are the first to have to attend to
the victims.

Although, due to the anonymity of the survey, we do not
know the workplace of each professional who has responded,
the questionnaire has been widely distributed and has
not focussed on one single Spanish province or autonomous
community, for which reason we think that this situation
of little knowledge on the part of doctors is quite
widespread. However, not knowing the location where the
doctors who have responded to the survey do their work,
means that we cannot reliably determine whether this
lack of knowledge they report is something general that
occurs in any area and health care environment (hospital/

Table 3 The most effective route of administration according to seniority in the job.

No answer

%

IV

%

IM

%

Nasal

%

Oral

%

No answer 0.0 0.0 0.0 0.0 100.0

Less than 5 years 0.0 0.0 0.0 0.0 100.0

6–10 years 0.0 0.0 0.0 0.0 100.0

More than 10 years 0.31 0.62 2.15 0.92 96.0

IM: intramuscular; IV: intravenous.

Table 4 Most useful sample based on seniority in the job.

No answer

%

Urine

%

Blood

%

Saliva

%

Hair

%

No answer 0.0 50.0 50.0 0.0 0.0

Less than 5 years 1.12 38.2 49.44 2.25 8.99

6–10 years 0.0 38.46 46.15 3.85 11.54

More than 10 years 1.54 24.92 65.54 1.85 6.15
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out-of-hospital) or if this only occurs in certain areas and/or
health care environments; a fact which is a limitation to our
study.

Conclusions

This study was centred up on determining the degree of
knowledge that doctors have when treating possible cases of
chemical submission that occur in their professional work. It
is clear that chemical submission is a phenomenon of great
social alarm, increasingly well-known and with greater
media projection in recent times. However, the response
of these health care professionals to our survey is that they
have little or insufficient knowledge on the subject,
regardless of their gender.

Based on the responses, it is evident that doctors receive
little or no training in this regard, which leads us to consider
the need to implement specific training programmes and
apply specific protocols of action for these situations. This is
the first step in detecting cases quickly, providing quality
care to victims and avoiding secondary victimisation.

Alcohol is the substance most frequently detected in
chemical and toxicological analyses in cases of chemical
submission, and it continues to enjoy great social accep-
tance. Moreover, a significant proportion of the doctors who
responded to our survey were found not to consider that its
consumption may constitute a risk of being a victim of
chemical submission.

It is also significant that the responses obtained do not
indicate any major differences in terms of lack of knowledge
in relation to the respondent's gender.

The majority perception of those who answered this
survey - that they had little or no knowledge of chemical
submission - was not disproved in our study. The main
conclusion can be considered to be that the lack of knowledge
on the subject is themost relevant feature of the result of this
analysis and that specialised training in this area for the
population of health care practitioners is clearly needed.
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