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Multisensory Stimulation and its Effect on Health Personnel Working in Covid
Areas: A Pilot Trial
Estimulación multisensorial y su efecto en el personal de salud que trabaja en áreas de covid-19: una prueba piloto
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Abstract:

Introduction: Colombian healthcare workers faced typical challenges posed by the pandemic, compounded by additional factors. 
Consequently, emergency interventions were necessary to mitigate the pandemic's impact on healthcare personnel. Methods: We 
conducted a mixed study at the Hospital Militar Central in Bogotá, Colombia between July and October 2021. Objective: To 
investigate the potential effects of the Snoezelen multisensory room intervention on the discomfort perception of a group of 
health workers in COVID areas at the Hospital Militar Central, Bogotá, Colombia. Results: A statistically signicant decrease (p 
= 0.001) in stress levels was observed aer the intervention, as demonstrated by differences in pre- and post-intervention 
measurements (median, IQR). Qualitative analysis revealed that this improvement in discomfort perception was oen attributed 
to the intervention, with some participants transitioning from negative emotions (e.g., sadness, anxiety, and pain) to relaxation 
and peace. Conclusions: is study's primary contribution is the ability to conduct research in practice and the creative use of 
existing resources to address emerging problems.
Keywords: COVID-19, health personnel, emergency medical services, mental health, stress, physiological, public health practice.

Resumen:

Introducción: Los trabajadores de la salud en Colombia enfrentaron desafíos típicos planteados por la pandemia, agravados por 
factores adicionales. En consecuencia, se requirieron intervenciones de emergencia para mitigar el impacto de la pandemia en 
el personal de salud. Métodos: Estudio mixto en el Hospital Militar Central de Bogotá (Colombia), entre julio y octubre de 
2021. Objetivo: Investigar los posibles efectos de la intervención en la sala multisensorial Snoezelen en la percepción del malestar 
de un grupo de trabajadores de la salud en áreas covid en el Hospital Militar Central. Resultados: Se observó una disminución 
estadísticamente signicativa (p = 0,001) en los niveles de estrés después de la intervención, como se demostró mediante las 
diferencias en las mediciones previas y posteriores a la intervención (mediana, IQR). El análisis cualitativo reveló que esta mejora 
en la percepción del malestar, a menudo, se atribuyó a la intervención, con algunos participantes pasando de emociones negativas 
(como tristeza, ansiedad y dolor) a relajación y tranquilidad. Conclusiones: La principal contribución de este estudio radica en 
la capacidad para llevar a cabo investigaciones en la práctica y el uso creativo de los recursos existentes para abordar problemas 
emergentes.
Palabras clave: covid-19, personal de salud, servicios médicos de urgencia, estrés siológico, práctica de salud pública.
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Introduction

e signicance of COVID-19 as a widespread problem is undeniable. As of October 2021, there were
approximately 250,000,000 conrmed cases and 5,000,000 deaths globally, making COVID-19 a major
contributor to the global burden of acute and chronic disease (1). In Colombia, the pandemic posed an
unprecedented challenge due to its ranking among countries with the highest number of cases and deaths
in Latin America, alongside Brazil and Mexico. is situation, coupled with Colombia's complex social,
economic, and public order issues, exacerbated the pandemic's impact, resulting in hospital collapses during
the second and third waves of the pandemic (2). Additionally, the serious public order situation in the
country, which led to a large portion of the population in the streets and blockades on public roads,
increased the virus's speed of transmission, caused shortages of medicines and hospital supplies, and created
geographical barriers for patients to access care centers (3–5).

Colombian healthcare workers faced the same challenges that the pandemic brought to their counterparts
worldwide, but with several aggravating factors. ese included a lack of knowledge about caring for people
with COVID-19, a scarcity of scientic evidence in languages other than Spanish, a shortage of personal
protective equipment (6), an insufficient number of personnel to handle the high volume of patients,
stigmatization by the general population (7), low wages, and a lack of labor guarantees (8).

Numerous studies from different parts of the world have reported high prevalence of mental health issues
among health care workers during the COVID-19 pandemic. For instance, stress was found in 35% of health
personnel (9), while moderate to severe anxiety affected 60-73% and severe depression affected 40-94%
(10,11). ese psychological distress can also lead to post-traumatic stress disorder (12). In Colombia,
a study conducted with physicians showed that one third of them had moderate levels of work-related
stress, and 6% had severe stress. Furthermore, 72.9% of the participants reported symptoms of anxiety,
and 37.1% reported fear of COVID-19, with higher rates observed in those working in capital cities (13).
Another study reported a prevalence of 38.4% for generalized anxiety disorder (GAD) and 50% for fear
of COVID-19 among Colombian health workers. e study also identied several predictors of GAD,
including stress, nervousness, fear, fatigue, viral symptoms, job dissatisfaction, and perceived discrimination
as health personnel during the pandemic (14).

In light of the challenging circumstances faced by health workers during the COVID-19 pandemic,
timely interventions were necessary to alleviate their psychological distress. ese interventions had to
be fast, feasible, and easily accessible in real time, given the limited time available in healthcare settings
where psychological symptoms were prevalent (15). To this end, the Social Support and Research teams
of the Hospital Militar Central in Bogotá, Colombia, leveraged all available resources to address the
psychological symptoms of health workers (16), and decided to expose a group of emergency service
professionals to a multisensory room designed for children with mixed disorders. Multisensory rooms,
such as the Snoezelen rooms, have been extensively researched and provide multisensory experiences of
stimulation or relaxation through visual, olfactory, tactile, sound, and taste stimuli. Previous studies have
demonstrated that multisensory stimulation in Snoezelen rooms can improve memory and balance in people
with learning disabilities (17), decrease symptoms of autism (18) reduce fear and postpartum anxiety (19),
alleviate agitation in patients with dementia in long-term care institutions (20), and decrease work-related
stress in nursing professionals working in inpatient services (21). Based on this evidence, the objective of our
pilot trial was to explore the potential effects of an intervention with the Snoezelen multisensory room on
the discomfort perception of a group of health workers in COVID areas at the Hospital Militar Central in
Bogotá, Colombia.
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Materials and methods

is mixed study was conducted between July and October 2021 at the Central Military Hospital in Bogotá,
Colombia. e study received institutional and ethical approval with code 2021-101.

Study population

e participants were eligible if they were part of the personnel who worked in the assistance and
administrative area of the Emergency Services and the Intensive Care Unit at the Hospital Militar Central
of Bogotá between July and September 2021. Participation was voluntary. To be included, participants had
to have completed their full vaccination schedule against COVID-19 and should not have had previous
exposure to the multisensory room. A total of 35 participants providing direct care to patients in COVID
areas were included in the study.

Intervention

is mental health support intervention lasted for one month and involved taking the participants to the
Snoezelen room, which is located on the hospital premises. e Snoezelen room in this institution has the
following characteristics:

• Neurostimulation ball pool: a pool of balls with included lights.
• Rotating mirror ball: located on the ceiling of the room, it rotates and the colors it emits can be

programmed.
• Depth visual sensation table.
• LED lights of different colors: lights on the ceiling that illuminate the entire room with different

programmable colors.
• Audio-visual stimulation: sound and video player.
• Aroma module: aroma vaporizer with scents such as cinnamon, bubblegum, oral, and citrus.
• Bubble tube with lights: when turned on, bubbles that change colors are generated.
• Wall piano with musical notes and animal sounds: cushions of different colors that emit sounds when

pressed.
• Sound plotter: a screen that lights up with different colors based on the sound played with the

associated microphone.

e study involved 12 groups, each consisting of up to 4 participants. e multisensory room interaction
lasted about 45 minutes, and all biosafety measures were followed. e intervention protocol comprised three
moments, as described below:

1. First moment: pre-admission to the room. Participants were greeted and asked about their current
emotional state. ey also completed a format to register any discomfort they were experiencing,
and were invited to draw a map of personal meaning of what a multisensory room meant to them.

2. Second moment: entrance to the room and exposure to different stimuli. e participants were
introduced to the room and shown its different features, which included a multicolor LED light,
a neurostimulation pool, a rotating mirror ball, LED lights of different colors, a sound and video
player, an aroma module, a bubble tube, a wall pianola with musical notes and animal sounds, and
a sound plotter. ey experienced various stimuli in a certain order, such as turning on and off
different lights, playing sounds and music, and releasing bubbles.
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3. ird moment: post-intervention in the room. Aer the room interaction, participants were asked
about their emotional state again and completed the discomfort registration format again. ey
were also asked to draw on the same sheet of paper they were given at the beginning to capture, in
a different color, what a multisensory room meant to them aer receiving the intervention

Measurement tools

e aim of this study was to measure the perception of discomfort of each participant. To achieve this goal, the
research team developed a simple measurement instrument that was easy to understand and apply, and that
did not imply an emotional burden for the participant. e level of perceived discomfort was measured using
a visual scale ranging from zero to ten. Participants were asked, immediately before entering the multisensory
room, to rate their level of perceived discomfort in the last week, with zero representing the absence of
discomfort and ten the maximum possible discomfort. e same indicator was used when participants le
the sensory room, but this time they were asked to rate their current level of discomfort.

e SPSS version 24 soware was used for the analysis of quantitative data. For the analysis of qualitative
characterization variables, relative frequencies were used. Descriptive statistics of central tendency and
dispersion were used for the continuous variables. e Wilcoxon test was used to compare the perception of
the level of discomfort, aer fullling the adjustment requirements to the Gaussian model.

In addition, a qualitative inquiry about the emotional state before and aer the intervention was conducted
by means of a brief interview. e participants were asked the following question: "How do you feel today?"
Furthermore, the Personal Meaning Mapping technique (22,23) was employed. Each of the participants was
asked, both before and aer entering the room, to present their knowledge, ideas, and images about what the
"multisensory room" concept meant to them on a sheet of paper.

e content analysis technique was used for the qualitative analysis. e number of complete sentences,
incomplete sentences, and isolated words were counted, and they were assigned a value according to the
importance of the knowledge expressed (complete sentences 3 points, incomplete sentences 2 points, and
isolated words 1 point). An analysis of content words (nouns, adjectives, and verbs) was subsequently carried
out.

Results

Study participants were characterized based on demographic and employment variables (Table 1).
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TABLE 1.
Sociodemographic characteristics of the study participants

Regarding the participants' perception of emotional discomfort, the data analysis revealed a difference
before and aer the intervention. Before the intervention, only 11% of the participants reported having no
emotional discomfort, whereas aer the intervention, 63% reported having no emotional discomfort. Figure
1 illustrates the comparison of the level of discomfort perception before and aer the intervention. e
statistical analysis revealed statistically signicant differences (p = 0.001) between the measurements before
(median, IQR) and aer (median, IQR) the intervention, demonstrating a decrease in the level of stress
expressed by the participants aer the intervention, taking them to the room.
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FIGURE 1.
Comparison of the level of discomfort perception before and aer the intervention

In the qualitative analysis, participants frequently reported feelings of anxiety, sadness, lack of energy,
boredom, body pain, drowsiness, hunger, and nostalgia in the pre-intervention interviews. However, some
participants reported feeling curious, active, focused, calm, and safe. In the post-intervention interviews,
there were frequent expressions of relaxation, decreased anxiety, satisfaction, reactivation of energy, decreased
stress, comfort, peace, encouragement, positive attitude, renewal, enjoyment, freshness, and fun. Strikingly,
some participants expressed that "it was an escape space," "I wanted to stay a while longer", "it gave me ideas to
relax at home", and "in the room, I forgot everything". However, two participants reported feeling discomfort
- one reported a headache, and the other reported dizziness.

In analyzing the maps of personal meaning, only the information that participants recorded on the sheets
of paper was taken into account, and a score was assigned depending on the type of language used (24):
complete sentences were given 3 points, incomplete sentences were given 2 points, and isolated words were
given 1 point. e results show an increase in the content of complete sentences in the maps of personal
meaning, as well as a decrease in incomplete and isolated sentences. e summarized results are presented
in Table 2.
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TABLE 2.
Analysis of the content of the personal meaning maps aer the intervention

Below is an example of a personal meaning map made by a participant (Figure 2). e black color refers to
the concepts used by the participant before the intervention, and the green color to those concepts written
by the same participant aer the intervention.

FIGURE 2.
Personal meaning map developed by a participant

To compare the number of relevant concepts used by participants in their personal meaning maps before
and aer experiencing the multisensory room, a grammatical analysis was performed, identifying content
words, which give meaning to sentences. is category includes nouns, adjectives, and verbs, while connectors
were not analyzed. Table 3 summarizes the results.
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TABLE 3.
Number of relevant concepts used by participants in their
personal meaning maps before and aer the intervention
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e data shows a decrease in the overall number of words, particularly adjectives and verbs. Furthermore,
the type of nouns used changed, indicating a shi in the concepts acquired by the participants regarding the
multisensory room aer the intervention. To provide a clearer visualization of this shi, we utilized the free
soware WordArt to create an image displaying the most frequently used words both before and aer the
intervention (Figure 3).
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FIGURE 3.
A) Word cloud prior to interaction in the multisensory room.

B) Post-interaction word cloud in the multi-sensory room

ere was a notable shi in the most frequently used words by the participants. Prior to the intervention,
the most commonly used words were "stimuli," "senses," and "emotions," whereas aer the intervention, they
were "relaxation," "space," and "tranquility."

Discussion

e present study was a pilot trial conducted in a hospital environment during the pandemic, which presented
a signicant challenge to its implementation. Nevertheless, the study was motivated by the pressing need for
mental health support for healthcare personnel dealing with the pandemic and the importance of generating
scientic evidence in this eld. e study was both timely and relevant, given the urgency of interventions
of this kind during a pandemic. e intervention was offered at a critical moment to help mitigate the
mental health effects of the pandemic on healthcare workers. e research team's innovative use of an existing
resource, the Snoezelen room, which had been closed due to the pandemic, highlights their resourcefulness
in meeting the important, urgent, and oen invisible needs of healthcare worker.

In terms of the potential effects of the intervention, a statistically signicant change was observed in the
measurement of the perception of discomfort between the pre- and post-tests of the study. is change was
attributed to a reduction in the post-test mean by over one point, indicating that multiple sensory stimulation
is effective in reducing discomfort.

Additionally, qualitative exploration revealed that participants oen attributed this positive change to
the intervention, as some reported transitioning from feelings of sadness, anxiety, and pain to relaxation,
reactivation, and peace. ese ndings are consistent with those of other studies, such as Momeni et al. (19),
who documented a decrease in postpartum anxiety aer an intervention in the Snoezelen room, and Collier
et al. (21), who found that the use of the Snoezelen room was helpful in reducing anxiety and stress levels in
nursing staff. While the ndings of this study are limited by the empirical indicator used, it can be concluded
that emotional regulation of sadness, anxiety, and nostalgia could potentially be effects of the intervention.
Future studies should test the efficacy of interventions of this type with more robust designs, including control
groups, probabilistic sampling, random assignment, and the use of indicators with appropriate psychometric
properties for the population and study context.
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Regarding the limitations of this study, it should be noted that it was an exploratory study that utilized 
convenience sampling and measured its effects with a single empirical indicator. us, caution should be 
exercised when attributing the observed effects to the intervention and when generalizing the results. 
Nevertheless, the study made a signicant contribution by demonstrating the feasibility of conducting 
research in a real-world setting and by showcasing the ingenuity of repurposing existing resources to 
address emerging problems. Future studies that are conducted under more controlled conditions may 
provide more insights into the potential of interventions with the Snoezelen room for improving the 
mental health of healthcare personnel who work in hospitals.
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