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Abstract 

Pediatric cancer is a complex and challenging illness that not only affects physical health but also profoundly 

impacts the psychological and emotional well-being of young patients and their families. This research aims to 

understand the mental conditions arising from physical illnesses of pediatric cancer patients and address their 

holistic needs. This narrative literature review examines the potential of a multisensory approach to enhance the 

well-being of pediatric cancer patients. By synthesizing existing research and evidence, this study explores 

various sensory elements such as visual, auditory, and tactile stimulation, and their role in improving patient 

outcomes. Furthermore, the review investigates the effectiveness of multisensory interventions to enhance the 

quality of living in hospitals, promote mental wellness, and reduce stress among pediatric cancer patients. 

Ultimately, the findings of this narrative literature review seek to inform healthcare professionals, policymakers, 

and researchers about the potential benefits of incorporating multisensory therapeutic approaches into pediatric 

cancer care. 
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1. Introduction  

Treatment of cancer has been identified as complex and involves a range of therapies for example surgery, 

radiation, hormone therapy, chemotherapy, immunotherapy, or some combination of these modalities [1]. Studies 

show that children diagnosed with cancer go through a lot of physical and emotional pain. Cancer changes the 

way children live before as they feel isolated, lonely, fatigued, have physical discomfort, and lack of appetite, 

which leads to anger and fear in many cases [2][3]. Pediatric cancer poses a distinct set of challenges due to the 

physical, emotional, and psychological toll it takes on both patients and their families. Addressing these 

challenges requires a holistic and patient-centered approach that includes multi-sensory stimuli. The physical 

environment within pediatric oncology units often falls short of fostering a healing atmosphere, which may 

influence the overall well-being and recovery of the affected children  [4]. In recent years, there has been growing 

interest in the use of multisensory strategies within therapeutic environments to enhance the well-being of 

pediatric cancer patients. Multisensory experience can be applied in the pediatric hospital, including the five 

primary senses - visual, auditory, tactile, olfactory, and taste. To enable everyone to engage and participate, the 

design process should aim to create an environment that will support each person in organizing and interpreting 

sensory information from their surroundings [5]. People who struggle with their sensory processing may find it 

challenging to carry out daily activities and functional duties [5]. The journey of cancer treatment, marked by 

invasive procedures, prolonged hospital stays, and uncertainty about the future, can have profound effects on the 

quality of life of pediatric patients and their families. Recognizing the multidimensional nature of the cancer 

experience, healthcare providers and researchers have increasingly turned their attention to holistic approaches 

that address the diverse needs of pediatric cancer patients. People with cancer, in particular, require specifically 

designed areas since they need to feel safe and comfortable [6]. Additionally, research is assisting us in 

comprehending how emotions triggered by our senses and perceptions activate our immune system, endocrine 

system, and brain system [4]. The purpose of this study is to explore the multisensory design strategies for 

pediatric cancer patients and understand the psychological situation of a pediatric cancer patient. By doing a 

narrative literature review, the study aims to contribute valuable insights into the multisensory aspects that can 

impact the psychosocial well-being of young patients. Through a comprehensive review of existing literature, this 

study seeks to synthesize current knowledge, identify research gaps, and propose evidence-based 

recommendations for the integration of multisensory approaches into pediatric cancer care. At this stage in the 

research, the multisensory design strategies will be generally defined as the use of sensors to not only attend to 

the medical aspects of treatment but also prioritize the comfort, emotional well-being, and overall quality of life 

of young patients [7]. 

2. Research Methodology 

This study will explore the existing research on the utilization of multi-sensory approaches associated with 

pediatric cancer healthcare centers for enhancing the well-being of patients. A comprehensive narrative literature 

review will be conducted to establish a theoretical framework for the study by searching peer-reviewed, English-

language articles published between 2000 and 2023 in Google Scholar, Research Gate, PubMed, Academia.edu, 

etc. The keywords and phrases utilized in the search included, but were not limited to “pediatric cancer patient”, 

“sensory-responsive pediatric cancer healthcare”, "multisensory interventions in healthcare", “therapeutic 
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environments”, “Healing environment”, “Visual sense in healthcare” etc. Additionally, manual searches of 

relevant journals, conference papers, and reference lists of articles will be performed to ensure inclusivity. This 

will involve an examination of existing research on the mental conditions that are commonly observed in 

pediatric cancer patients. Then this study will contribute to the understanding of the relationship between mental 

health conditions and the built environment. Finally, how multisensory interventions contribute to healing 

environments in pediatric oncology settings. Findings from the included studies will be presented and discussed 

about their implications for enhancing the well-being of pediatric cancer patients in Bangladesh. This research 

will highlight commonalities, differences, gaps in the literature, and opportunities for future research and practice.  

3. Mental health of pediatric cancer patient 

Cancer is a chronic disease and pediatric cancer patients confront a multitude of physical, emotional, and 

psychological challenges throughout their long-term treatment [8]. Typically, there are four stages of cancer from 

one to four. Additionally, some tumors have stage zero [7]. Stage zero refers to cancer in situ, which indicates 

that the cancer is still in its original location. Cancer in this stage is typically curable and can be removed through 

surgery if it has not spread to nearby tissues [7]. Cancer in stage one is typically curable and can be removed 

through surgery if it has not spread to neighboring tissues. Cancer in stages two and three has deep roots in the 

surrounding tissue and may have spread to lymph nodes but not to other body parts. At stage four, other organs or 

body parts are affected by the cancer [7]. To diagnose childhood cancer, several investigations are needed, for 

example, Blood Count, Ultra-sonogram, Chest X-ray, CT Scan, MRI, Bone marrow examination, Biopsy, 

Biochemical Markers such as alpha-feto-protein, LDH, and Cancer Marker [9]. The available treatment options 

include radiotherapy, chemotherapy, targeted therapy, immunotherapy, hormone therapy, radiofrequency 

ablation, surgery, and bone marrow transplantation [9]. This treatment often leads to physical and emotional 

symptoms, including pain, fatigue, insomnia, anxiety, and depression due to complex treatment procedures, 

unfamiliar hospital environments, and painful practices  [10][11]. In this context, pain is defined as an unpleasant 

emotional and sensory experience linked to tissue injury, either actual or potential due to cancer [12]. Major stress 

and other pains that come with being sick are caused by poorly designed healthcare facilities, which are usually 

noisy, break privacy, or interrupt social support [13]. Cancer has a tremendous impact on children's well-being 

which is divided into three types- physical, emotional, and psychological well-being [14]. 

Table 01: Impact of cancer on children’s well-being 

Impact on well-being Effects of cancer 

Physical Pain (treatment-related or otherwise) & fatigue, loss of appetite, nausea, fever, 

anemia, hearing problems, infection, etc. 

Psychological/ emotional Fear & insecurity: stress, anxiety, anger, depression, sadness, worry, loss of 

self-control, etc. 

Due to confinement, insomnia, feelings of estrangement, and a change in 

appearance.  

A study conducted in Mexico on 37 children aged 8-14 with Leukemia reported that  43.2% of them felt 

depressed and 10% felt anxious during their treatment [15].  A separate study conducted in South Korea 
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examined 2,160 children (aged 0–18 years) diagnosed with acute lymphoblastic leukemia (ALL) before and after 

their diagnosis. The research identified three major psychiatric disorders: depression, anxiety, and stress among 

the patients. The findings suggest that children with ALL are at an increased risk of developing psychiatric 

disorders, particularly within the first year after diagnosis [16]. For children who are classified as having average 

risk, anxiety symptoms tend to decrease after the first month of treatment, while depressive symptoms can persist 

for at least a year [17]. A separate study undertaken at 31 Children’s Oncology Group found that all leukemia 

patients' worry over the operation peaked one month after their diagnosis and then steadily decreased [18]. These 

findings show that children with leukemia are more likely than their peers of the same age to experience 

psychosocial, emotional, and mental issues, and if the condition is not fixed, it may affect the children's quality of 

life [19] [20]. In addition, children who display depressive symptoms are at a higher risk of developing behavioral 

and social problems as well as health problems in the body and mind as adults [21].  

Major stress and other pains that come with being sick are caused by prolonged hospitalization [16], pain and side 

effects of treatment [18], loss of normalcy, and poorly designed healthcare facilities, which are usually noisy, 

break privacy or interrupt social support [13]. Cancer greatly affects children's well-being in physical, emotional, 

and psychological ways [14]. Early intervention, psychosocial support, and tailored coping strategies are essential 

to help pediatric cancer patients manage their symptoms and improve their mental and emotional resilience 

throughout their treatment journey. 

Child-centered care and coordinated family-centered care with socioeconomic support are essential components 

of the treatment. Early in a child's journey, palliative care should be made available to relieve pain and all other 

forms of suffering, both mental and physical, and to assist families. Children's stress reduction can be greatly 

helped by play or music therapy that employs distraction strategies.  

3.1 Doctor’s recommendation on improving the mental health of pediatric cancer patients 

Medical tests and procedures for cancer treatment can cause anxiety for both children and parents, but preparation 

can help lower this stress. Children need to feel safe for any kind of treatment procedure [7]. Doctors often 

recommend specific design features and considerations for spaces dedicated to pediatric cancer patients within 

healthcare facilities. These recommendations aim to create environments that support the unique needs and well-

being of young patients undergoing cancer treatment. According to the American Society of Clinical Oncology 

(ASCO), managing the emotions of pediatric cancer patients is focused on some categories, for example, coping 

with uncertainty, managing stress, anxiety, depression, guilt, etc.  

For managing stress, doctors suggest exercising regularly, spending time outside, socializing with family and 

friends, getting plenty of sleep, and spending time that is relaxing like gardening, listening to music, etc. Guided 

imagery, which uses words and sounds to assist calm imagination, peaceful settings, experiences, and feelings, 

can reduce depression [22], music therapy, etc. Fear of uncertainty, loss of independence, and fear of death often 

lead cancer patients to anxiety. With the change of regular lifestyle, sleep problems, fatigue, pain, nausea, rash, or 

other skin conditions, children may feel angry. Doctors recommend that deep breathing, guided imagery, 

meditation, music therapy, etc. can help to manage stress and anger.  
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Figure 1: Doctor-recommended strategies for Pediatric patient's well-being 

3.2 Impact of built environment on mental health 

The physical environment encompasses aspects such as the layout, design, and amenities of healthcare facilities. 

Comfortable and child-friendly spaces can help reduce stress and anxiety in pediatric cancer patients. A study on 

designing cancer centers for children gives two guidelines that should be used in cancer centers: i) designing 

healthcare as if it represents home and ii) considering environmental attributes [6]. Another study suggests that 

physical activity including exercise is beneficial to the health of pediatric cancer patients [23]. Environmental 

design should make it easier for people to access or be exposed to social and physical settings that can have a 

healing or stress-reducing effect [13]. It should include interactive arts, a view of a natural indoor garden and 

landscape, healing colors, soothing sounds like music, bird songs, and water sounds, sufficient ventilation, low 

levels of noise, and adequate natural lighting [24]. According to Ulrich, designing a space to provide patients with 

a sense of control, social support, and positive distractions can help lower stress and promote well-being, and it is 

called the Supportive design concept [13]. 

Patient's sense of control: A sense of control is an important factor in healthcare facilities for patients. The lack 

of control can increase the stress level of patients. The ability or determination to exert control over one's 

circumstances and to modify or change their state is referred to as a sense of control [22]. A person's sense of 

control is seriously compromised by poorly designed facilities that are noisy, difficult to navigate, interrupt 

privacy, prohibit individual control over the temperature, humidity, and television, force bedridden patients to 

stare straight at glaring ceiling lights or arrange rooms so that patients cannot see out windows [13,25]. 

Social support: The provision of psychological support through social interaction to enhance an individual's 

capacity to manage stress is known as social support [26]. In therapeutic settings, social furniture layouts, 

entertainment elements, and family and friends all provide social support [25]. Furniture arrangements encourage 

interaction, provide comfortable distances, and ease eye contact while entertainment features like television and 



American Academic Scientific Research Journal for Engineering, Technology, and Sciences (ASRJETS) - Volume 101, No  1, pp 260-277 

 

265 
 

music allow interactive contact [25]. Outdoor gardens and sitting areas for patients or visitors can increase social 

interaction [27]. 

Positive distractions: “A positive distraction is an element that produces positive feelings, effortlessly holding 

attention and interest and therefore may block or reduce worrisome thoughts” [13]. Positive distraction includes 

natural elements such as plants, trees, and water. “The most promising interventions for positive distraction are 

real and artificial nature, music and sound, and audiovisual with light [26]”. There is evidence that distraction 

techniques minimize children’s pain, fear [28], and anxiety [29]. Patients and their relatives may find comfort and 

a sense of a supportive atmosphere by including positive distractions [30]. Child life specialists frequently employ 

distraction as a behavioral intervention, which involves teaching and helping kids shift their focus from an 

unpleasant or frightening situation (like an injection) to something more neutral [29]. Patients' psychological and 

physical well-being have been proven to benefit from positive distractions [31]. Allowing kids to watch cartoons, 

read a book, play a game, or listen to music during a medical operation are examples of distraction techniques. 

Different types of arts, games, real and artificial nature in healthcare, auditory pleasing natural sound and soft 

music, television, Virtual reality, and social interaction are common positive distractions in healthcare settings 

[32]. Positive distractions in healthcare are categorized into eight themes. The eight themes are found from 

different sources along the scrutiny, codes, and themes:  

i. Art and environmental aesthetics 

ii. Visually pleasing Lighting and color 

iii. Natural environment-  

iv. Auditory pleasing natural sound and Music 

v. Play equipment 

vi. Electronic media  

vii. Reading materials 

viii. Socialization 
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Figure 2: Eight themes of Positive distraction in healthcare from different sources 

Art and environmental aesthetics: Children prefer artwork to portray realistic images, cartoon art [33], medical 

equipment to be hidden, and home-like interior designs [34]. A hospital setting that is vibrant, feels comfortable, 

and doesn't appear like a hospital can all improve children's hospital experiences. [35].  

Visually pleasing Lighting and color: Personalized and cycled lighting in hospital rooms, along with lighting 

and animation interventions, help reduce patient stress and promote well-being [36]. Circadian rhythms, the 

body’s natural 24-hour cycle are essential for patient recovery, but hospital environments often disrupt them with 

artificial lighting, noise, and irregular schedules[37]. Daylight therapy through both natural lighting and LED 

systems that mimic the natural day-night cycle, helps restore these rhythms. Daylight exposure significantly 

enhanced sleep patterns and well-being in patients [37]. 

Natural environment: Bringing the outside in can enhance the healing environment in hospitals [38]. Plant 

screens help balance privacy and views, while interactive garden elements actively engage children, encouraging 

garden use by children and families [39]. Children find well-designed layouts that include accessible pathways 

and entertaining attractions (such as play areas, sculptures, and child-scale furniture) more appealing and 

entertaining which increases physical activity [40]. Furthermore, patients who were randomly placed in rooms 

with windows overlooking the outside recovered more quickly than those who were placed in rooms with views 

of brick walls. [31] 

Auditory pleasing natural sound and Music: Natural sound, for example, the sound of the waterfall, birds 

chirping, raindrops, etc., can boost the mood of the patient [41]. Noise in pediatric healthcare environments is 

associated with increased stress, on the other hand, music positively impacts hospitalized children [39]. There is 

evidence that music has a favorable impact on patient outcomes, including emotions, tension, anxiety, and pain 
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[41], and it is regarded as a type of therapy [42]. 

Play equipment: During various phases of inpatient treatment, the kids' own selections of toys and cartoons 

worked well as constructive diversion [43]. The screenplay offers a pleasant, captivating experience without the 

usage of contact surfaces, which prevents the spread of infection [44]. Different types of games, interactive 

projection games, Xbox, and puzzle tables, inspire controlled physical activity that is beneficial for patients in 

healthcare. 

Electronic media: Patients benefit from television while undergoing therapy, but excessive television viewing, 

especially when children are young, is linked to detrimental impacts on sleep, focus, and relationships[45]. A 

virtual reality technology proved to be a useful and captivating diversion for children throughout the intrusive 

medical treatment. [46]. Interactive projections on walls and floors use creative technology to facilitate play as a 

healing mechanism, designed in collaboration with doctors and health experts to promote positive well-being. 

Reading materials: Reading materials such as books, magazines, newspapers, and posters play a crucial role as 

positive distractions in healthcare settings. Reading materials, posters, and magazines about health-related issues 

can serve as an educational tool for health-related topics [47].  

Socialization: Children desire social connection while staying in the hospital for a long time for treatment. 

Children's social connectivity can be expanded in hospitals with the use of technology [38]. Hospital settings 

must be created with children's rights to dignity, privacy, family support, and self-control in mind, in addition to 

being kid-friendly [38]. Negative emotions can be reduced by socialization and exchanging feelings with other 

adults [48].  

Incorporating these themes into healthcare environments can enhance patient experiences, give a sense of control, 

promote faster recovery, and improve overall hospital design by fostering engagement and relaxation. Individual 

control over the temperature, humidity, and television, gives bedridden patients a sense of control [25, 30]. 

4. The concept of the therapeutic environment in healthcare 

The concept of a therapeutic environment in healthcare emphasizes creating spaces that promote well-being, 

comfort, and healing for patients. In the context of pediatric cancer patients, such environments play a crucial role 

in enhancing their overall experience and aiding in their recovery process. There has been discussion since 

Florence Nightingale in the 19th century on the significance of the physical environment for patient health and 

well-being as well as the delivery and support of healthcare [49]. Therapeutic environments are viewed as "smart 

investments" since they lower costs, boost employee productivity, and shorten hospital stays for patients by 

reducing stress [13]. Therapeutic environments have a physical, social, and psychological impact on patients, 

which speeds up their healing process by removing them from their indoor isolation and distracting their focus 

from their health issues [25].  

According to a researcher, the therapeutic environment includes eight basic components, they are, thermal 

comfort, air quality, noise control, privacy, views of nature, light, visual serenity for those who are very ill, and 
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Visual stimulation for those who are recuperating [50]. Other factors that are included in this list are nature 

access, positive diversion, social support, options and choice (control), and removing environmental stressors like 

glare, noise, poor air quality, etc [50].  

The framework of the therapeutic environment is further described as a triangular relationship among building 

systems, (materials, space plan, interior, services, site, skin, structure) performance (user outcome includes- no 

errors, safety & security, control, privacy, comfort, family support, organization and functionality, technical 

support. Building system outcomes include: safety and security, production support, compliance with laws, 

energy and sustainability, adaptability, initial and operational costs, and the user (patients, family, staff) [51,52]. 

Each element affects the other two in this framework. To ensure that patients experience the best care possible in 

a comfortable and welcoming environment, oncology centers need to adhere to four primary design principles– 

natural lighting, establishing a connection, designing it like home, and environmental attributes [6]. 

However, another researcher prioritizes "therapeutic architecture" as recreating the practical elements of 

"therapeutic landscapes" over the symbolic and social components [53]. It is challenging to model the social 

components of a therapeutic environment in healthcare since mental facilities and individual patients differ 

greatly in the way that personnel interact. Instead, healing is a provisional and continuing outcome of a relational 

process in which social interaction and lived experience patterns interact with physical aspects of the built 

environment. 

4.1. Multi-sensory in the healthcare environment 

In healthcare, a multisensory approach might be used to create a more comforting and less distressing 

environment for patients. For example, in a pediatric cancer ward, multisensory strategies could include visually 

appealing and calming wall colors, soothing background music (auditory), and soft bedding and clothing 

materials (tactile) to enhance the well-being of child patients undergoing treatment [54]. Incorporating 

multisensory elements into the environment can engage patients' senses and provide distractions from pain and 

discomfort [54].  

Visual: The visual sensory system refers to the part of the nervous system responsible for processing visual 

information. It is primarily enabled by the eyes, which capture light and convert it into electrochemical signals 

that can be interpreted by the brain. The visual system allows us to perceive our environment in terms of light, 

color, shape, motion, and depth [55]. In a hospital setting, from a patient's perspective, visual sensory elements 

can include the aesthetics and navigability of the environment, such as lighting, color schemes, signage, and the 

cleanliness and tidiness of space. These visual aspects can influence the patient's comfort, well-being, and 

perception of care quality [55]. The effects of daylight, brightness, and luminance intensity on individuals are all 

included in the concept of visual comfort. Patients in healthcare settings appear to benefit greatly from having 

access to daylight [56]. Compared to rooms with poor lighting, patients who stayed in sunny rooms spent less 

time in the hospital [57].  According to a study specific kinds of "psychologically appropriate" art can help people 

feel less stressed and achieve better results, like pain relief [58]. These kinds of art include figurative works that 

depict emotionally positive gestures and facial expressions, as well as representational images with themes 
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relating to waterscapes, natural landscapes, flowers, and gardens [13]. However, patients may react negatively or 

with hate to abstract or ambiguous visuals or emotionally charged content [13]. Those with views of nature 

experienced shorter recovery times after surgery, used fewer painkillers, and received better feedback from 

nurses, in contrast, to patients with brick walls, [13, 59]. ‘‘Color can repair and heal the body when the frequency 

of the color aligns with the emotion needed to activate the micro particulars so healing can take place [60].”  The 

color blue stimulates calmness, quiet, peaceful, safe, and well-ordered. Green is the color of balance and harmony 

that is healthy, calming, upbeat, and relaxing. It helps to heal, relieve tension and stress. ‘Those who have a green 

work environment experience fewer stomach aches. Tension increases in the yellow room, and babies cry more in 

the yellow room. On the other hand, red stimulates the physical and adrenaline and it raises blood pressure, heart 

rate, and respiration [60]. 

Auditory: The auditory environment within healthcare settings significantly impacts patients' experiences and 

emotional states. Designing therapeutic environments that minimize intrusive noises and incorporate soothing 

sounds, such as nature sounds or gentle music, can create a more calming and healing atmosphere [61]. The 

hospital's noise levels mostly impacted the comfort and healing of its patients. [62]. Studies have shown that after 

the first dose of chemotherapy medications, a significant rate of sensorineural hearing loss has been noticed[63]. 

Various auditory treatments might assist clinical practices to lower the degree of discomfort and anxiety [12]. 

Music therapy can enhance individuals' sensory and body awareness [64]. Applying selected audio interventions 

can effectively decrease the severity of the discomfort of pediatric cancer patients [12]. Music therapy has proven 

to be a significant intervention in childhood cancer care, reducing mood disturbances and improving pain 

perception in patients undergoing high-dose chemotherapy. Children undergoing cancer treatment require 

interventions that address emotional needs [61]. Music therapy is an effective intervention, allowing meaningful 

bodily function and activity participation, essential for maintaining holistic well-being [61]. 

Tactile: The tactile sensory, also known as the sense of touch, is a complex system that allows individuals to 

perceive pressure, temperature, texture, pain, and other physical sensations. It is a critical component in 

healthcare service because it plays a significant role in patient care and comfort. Tactile stimulation involves 

touching the body and is frequently used to improve mood or lower stress levels in individuals. Examples include 

using simple touch to soothe someone, massage methods, physiotherapy, whole-body vibration training, and 

basic touch. Other examples include acupressure, Reiki, and vibro-acoustic therapy [65]. Incorporating tactile 

elements into therapeutic environments, such as soft furnishings, textured surfaces, or tactile play areas, can 

create a sensory-rich and comforting atmosphere for pediatric cancer patients. These elements contribute to the 

overall multisensory experience, promoting relaxation, distraction, and emotional well-being [26]. Engaging the 

sense of touch through tactile objects or textures can serve as a distraction from medical procedures and 

treatment-related stressors. Providing soft blankets, stuffed animals, or sensory toys allows patients to focus on 

comforting sensations, promoting relaxation and emotional regulation [26]. The quality of linens, the firmness of 

a mattress, and the fit and texture of patient gowns can affect patient comfort. 

Understanding the interconnectedness of these senses and their impact on perception, cognition, and emotional 

experience, healthcare providers have explored innovative approaches to leverage multisensory interventions in 

pediatric care settings. For example, combined stimulation of touch and hearing is called vibro-acoustics [65][66]. 
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Here, one or two tactile actuators produce a tactile (vibration) effect that is directly inspired by the lower 

frequencies of the music and this combination might be effective for relaxation or falling asleep according to 

experimental findings [65][67].  

By integrating multisensory elements into healthcare environments, providers can create holistic, patient-

centered spaces that promote comfort, reduce stress, and enhance overall well-being for pediatric cancer 

patients. 

5. Discussion 

This study has explored the complex psychological challenges faced by pediatric cancer patients, including stress, 

anxiety, depression, insomnia, pain, fatigue, and anger. The findings highlight the significant role of both 

healthcare-recommended coping strategies and targeted environmental modifications in alleviating these 

challenges. Healthcare professionals emphasize the importance of managing emotional distress through 

interventions such as guided imagery, music therapy, social support, and positive distraction. While these 

strategies provide emotional relief, their effectiveness varies depending on factors such as the child’s personality, 

age, and severity of illness.  

The built environment of healthcare facilities plays a vital role in the emotional well-being of pediatric cancer 

patients. Existing literature supports the notion that child-friendly healthcare spaces can reduce anxiety and stress. 

This study categorizes eight themes of positive distractions, underscoring the significance of interactive art, 

calming sounds, and play areas in pediatric cancer wards. While these elements contribute to an improved patient 

experience, their effectiveness remains subjective. For example, natural scenery and interactive elements may be 

beneficial for some patients, whereas others may require more personalized interventions, such as virtual reality 

experiences. The impact of these strategies depends on various factors, including the patient’s age, cancer stage, 

treatment type, mental state, and socio-cultural background. 

A multisensory approach incorporating visual, auditory, and tactile elements—such as calming color schemes, 

soft textures, and soothing sounds—fosters an overall sense of comfort. These strategies should be adaptable, 

allowing pediatric patients and their caregivers to modify their surroundings based on individual preferences and 

needs. The concept of multisensory therapeutic design presents a promising avenue for enhancing patient well-

being; however, further research is required to ensure its effective implementation. Additionally, socio-cultural 

and economic contexts must be considered when integrating these strategies into healthcare settings. Emerging 

healthcare technologies with demonstrated benefits in patient outcomes should also be explored as potential tools 

for enhancing pediatric care environments. 

The integration of sensory stimulation into clinical practice offers significant potential for promoting relaxation, 

reducing stress, alleviating pain, and enhancing emotional resilience in pediatric patients. However, the successful 

implementation of multisensory interventions requires careful consideration of individual differences, logistical 

challenges, ethical concerns, and the need for further empirical validation. Future studies should address these 

factors to refine and optimize multisensory interventions, ensuring their effectiveness and accessibility in 
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pediatric oncology care. 

6. Conclusion 

While the role of the therapeutic environment is proven to be helpful in patient outcomes, it is still in an 

exploratory phase. The evidence from studies is clear that integrating visual, auditory, and tactile elements that 

are tailored to the preferences and comforts of young patients can contribute significantly to reducing the 

emotional burdens of hospitalization and medical treatments. To create a therapeutic environment factors like a 

supportive physical environment, multisensory stimulation, and therapeutic environments can significantly 

impact the experiences and outcomes of young patients undergoing cancer treatment. Key elements such as 

natural light, soothing colors, access to nature, calming auditory inputs, art, and aesthetically pleasing 

surroundings contribute to creating a healing environment. Additionally, positive distractions, including play 

equipment, electronic media, reading materials, and opportunities for socialization, help shift children's focus 

from clinical procedures to a more comforting and engaging atmosphere. Given these findings, future healthcare 

design and treatment protocols for pediatric patients should prioritize multisensory therapeutic strategies. 

Healthcare professionals, policymakers, and researchers must focus on interventions that address not only the 

immediate sensory and emotional needs of young patients but also enhance their overall clinical outcomes. By 

fostering an environment conducive to recovery and well-being, healthcare settings can better support pediatric 

patients in their healing journey. 

7. Limitations of the study 

This study primarily relied on qualitative data, which, although rich in insights, may introduce subjective biases. 

The absence of extensive quantitative measures, such as physiological indicators of stress and anxiety, limits the 

ability to provide an objective assessment of intervention effectiveness. Future research incorporating both 

qualitative and quantitative methodologies would enhance the robustness of findings. Additionally, cultural 

differences in healthcare experiences were not comprehensively examined. Since environmental and 

psychological support preferences may vary across cultural contexts, cross-cultural studies are necessary to 

explore these variations and ensure broader applicability of the findings. 

Acknowledgment 

I wish to express my sincere gratitude to Dr. Asma Naz, Associate Professor in the Department of Architecture at 

Bangladesh University of Engineering and Technology, for her valuable guidance, encouragement, and 

supervision. I am also deeply grateful to Dr. Nayma Khan, Professor in the Department of Architecture at 

Bangladesh University of Engineering and Technology, for her valuable time and support. 

References 

[1] S. M. A. Hussain and M. M. Zaman, “National Cancer Control Strategy and Plan of Action,” no. May 

2015, p. 15, 2008. 



American Academic Scientific Research Journal for Engineering, Technology, and Sciences (ASRJETS) - Volume 101, No  1, pp 260-277 

 

272 
 

[2] K. Moody, M. Meyer, C. A. Mancuso, M. Charlson, and L. Robbins, “Exploring concerns of children 

with cancer,” Support. Care Cancer, vol. 14, no. 9, pp. 960–966, 2006, doi: 10.1007/s00520-006-0024-

y. 

[3] E. de Chico Cicogna, L. C. Nascimento, and R. A. G. de Lima, “Children and adolescents with cancer: 

Experiences with chemotherapy,” Rev. Lat. Am. Enfermagem, vol. 18, no. 5, pp. 864–872, 2010, doi: 

10.1590/s0104-11692010000500005. 

[4] A. A. Ahmad et al., “Types of cancer that develop in children,” Anticancer Res., vol. 9, no. 1, pp. 1–2, 

2018, [Online]. Available: 

https://link.springer.com/content/pdf/10.1023/A:1010062929140.pdf%0Ahttp://0-

ovidsp.ovid.com.wam.city.ac.uk/ovidweb.cgi?T=JS&PAGE=reference&D=emed10&NEWS=N&AN=

40807300%0Ahttps://www.ledsmagazine.com/articles/print/volume-15/issue-5/features/developer-

foru. 

[5] M. Pierce, “Designing Spaces That Support Health for the Whole Person: a Sensory Processing 

Perspective of Healthcare Design in Community-Based Settings,” no. June, 2019. 

[6] M. Villalobos Franco, “The Principles of Design in Oncology Centers,” pp. 0–17, 2022. 

[7] M. Sawyer, G. Antoniou, I. Toogood, and M. Rice, “Childhood cancer: A two-year prospective study 

of the psychological adjustment of children and parents,” J. Am. Acad. Child Adolesc. Psychiatry, vol. 

36, no. 12, pp. 1736–1743, 1997, doi: 10.1097/00004583-199712000-00022. 

[8] G. P. Koocher, “Pediatric cancer: Psychosocial problems and the high costs of helping,” J. Clin. Child 

Psychol., vol. 9, no. 1, pp. 2–5, 2009, doi: 10.1080/15374418009532934. 

[9] A. A. M. Khasru, “Childhood Cancer: A Situation Analysis and Challenges, Bangladesh Perspective,” 

Bangladesh J. Child Heal., vol. 41, no. 3, pp. 140–142, 2018, doi: 10.3329/bjch.v41i3.36947. 

[10] M. Gürcan and S. Atay Turan, “Examining the expectations of healing care environment of 

hospitalized children with cancer based on Watson’s theory of human caring,” J. Adv. Nurs., vol. 77, 

no. 8, pp. 3472–3482, 2021, doi: 10.1111/jan.14934. 

[11] J. O. K. Chung et al., “Relationships among resilience, depressive symptoms, self-esteem, and quality 

of life in children with cancer,” Psychooncology., vol. 30, no. 2, pp. 194–201, 2021, doi: 

10.1002/pon.5548. 

[12] M. M. Elslemy, R. S. Bahgat, and N. I. Baraka, “Tanta Scientific Nursing Journal ( Print ISSN 2314 

5595 ) ( Online ISSN 2735 5519),” Eff. Implement. Educ. Interv. mother’s Knowl. Pract. regarding 

Respir. Probl. Child. with Cereb. Palsy, vol. 28, no. 1, pp. 12–30, 2023. 



American Academic Scientific Research Journal for Engineering, Technology, and Sciences (ASRJETS) - Volume 101, No  1, pp 260-277 

 

273 
 

[13] R. S. Ulrich, “How design impacts wellness.,” Healthc. Forum J., vol. 35, no. 5, pp. 20–25, 1992. 

[14] H. C. W. Li, O. K. J. Chung, and S. Y. Chiu, “The impact of cancer on children’s physical, emotional, 

and psychosocial well-being,” Cancer Nurs., vol. 33, no. 1, pp. 47–54, 2010, doi: 

10.1097/NCC.0b013e3181aaf0fa. 

[15] E. Cano-Vázquez et al., “Depresión, ansiedad y calidad de vida en pacientes pediátricos con leucemia,” 

Rev Med Inst Mex Seguro Soc., vol. 60, no. 5, pp. 517–523, 2022, [Online]. Available: 

http://revistamedica.imss.gob.mx/. 

[16] J. Heo, J. E. Park, O. K. Noh, and Y. Shin, “Psychiatric disorders among children with acute 

lymphoblastic leukemia in South Korea: a nationwide population-based longitudinal study,” J. Int. 

Med. Res., vol. 50, no. 1, 2022, doi: 10.1177/03000605221075223. 

[17] R. M. Myers et al., “A prospective study of anxiety, depression, and behavioral changes in the first 

year after a diagnosis of childhood acute lymphoblastic leukemia: A report from the Children’s 

Oncology Group,” Cancer, vol. 120, no. 9, pp. 1417–1425, 2014, doi: 10.1002/cncr.28578. 

[18] L. L. Dupuis et al., “Anxiety, pain, and nausea during the treatment of standard-risk childhood acute 

lymphoblastic leukemia: A prospective, longitudinal study from the Children’s Oncology Group,” 

Cancer, vol. 122, no. 7, pp. 1116–1125, 2016, doi: 10.1002/cncr.29876. 

[19] E. Grasaas et al., “The relationship between stress and health-related quality of life and the mediating 

role of self-efficacy in Norwegian adolescents: a cross-sectional study,” Health Qual. Life Outcomes, 

vol. 20, no. 1, pp. 1–9, 2022, doi: 10.1186/s12955-022-02075-w. 

[20] B. Jankowska-Polańska, M. Sliwiński, N. Świątoniowska, A. Butrym, and G. Mazur, “Quality of life in 

children with acute lymphoblastic leukaemia,” Scand. J. Caring Sci., vol. 34, no. 2, pp. 380–389, 2020, 

doi: 10.1111/scs.12739. 

[21] E. E. Burgin and D. C. Ray, “Child-Centered Play Therapy and Childhood Depression: An 

Effectiveness Study in Schools,” J. Child Fam. Stud., vol. 31, no. 1, pp. 293–307, 2022, doi: 

10.1007/s10826-021-02198-6. 

[22] J. L. Van Laethem et al., “New strategies and designs in pancreatic cancer research: Consensus 

guidelines report from a European expert panel,” Ann. Oncol., vol. 23, no. 3, pp. 570–576, 2012, doi: 

10.1093/annonc/mdr351. 

[23] A. Wurz, E. Mclaughlin, C. Lategan, K. Ellis, and S. N. Culos-Reed, “Synthesizing the literature on 

physical activity among children and adolescents affected by cancer: Evidence for the international 

Pediatric Oncology Exercise Guidelines (iPOEG),” Transl. Behav. Med., vol. 11, no. 3, pp. 699–708, 

2021, doi: 10.1093/tbm/ibaa136. 



American Academic Scientific Research Journal for Engineering, Technology, and Sciences (ASRJETS) - Volume 101, No  1, pp 260-277 

 

274 
 

[24] J. Smith, “Health and nature: The influence of nature on design of the environment of care,” Cent. 

Heal. Des., vol. 66, no. 4, p. A33.e1-A33.e5, 2007, [Online]. Available: 

https://scholar.google.es/scholar?q=HEALTH+AND+NATURE:+THE+INFLUENCE+OF+NATURE

+ON+DESIGN+OF+THE+ENVIRONMENT+OF+CARE&btnG=&hl=es&as_sdt=0,5#0. 

[25] D. Attia, “Factors of Indoor Therapeutic Environment and their Effects on Patients and Health care 

workers,” Int. Des. J., vol. 11, no. 4, pp. 145–158, 2021, doi: 10.21608/idj.2021.180893. 

[26] A. Deshpande, P. Bane, and S. Nuvvula, “Multi-sensory integration for strategic behavior guidance in 

pediatric dentistry: A narrative review,” Contemp. Pediatr. Dent., vol. 3, no. 2, pp. 41–51, 2022, doi: 

10.51463/cpd.2022.118. 

[27] L. Balode, “The design guidelines for therapeutic sensory gardens,” Res. Rural Dev., vol. 2, pp. 114–

119, 2013. 

[28] C. M. McMurtry, M. Noel, C. T. Chambers, and P. J. McGrath, “Children’s Fear During Procedural 

Pain: Preliminary Investigation of the Children’s Fear Scale,” Heal. Psychol., vol. 30, no. 6, pp. 780–

788, 2011, doi: 10.1037/a0024817. 

[29] S. Burns-Nader and M. Hernandez-Reif, “Facilitating play for hospitalized children through child life 

services,” Child. Heal. Care, vol. 45, no. 1, pp. 1–21, 2016, doi: 10.1080/02739615.2014.948161. 

[30] R. S. Ulrich, “A theory of supportive design for healthcare facilities.,” J. Healthc. Des., vol. 9, no. 

December, 1997. 

[31] R. S. Ulrich et al., “A Review of the Research Literature on Evidence-Based Healthcare Design ( Part I 

) Abstract Introduction Background,” Heal. Environ. Res. Des., vol. 1, no. Part I, 2008. 

[32] S. Jiang, “Positive Distractions and Play in the Public Spaces of Pediatric Healthcare Environments: A 

Literature Review,” Heal. Environ. Res. Des. J., vol. 13, no. 3, pp. 171–197, 2020, doi: 

10.1177/1937586720901707. 

[33] S. L. Eisen, R. S. Ulrich, M. M. Shepley, J. W. Varni, and S. Sherman, “The stress-reducing effects of 

art in pediatric health care: Art preferences of healthy children and hospitalized children,” J. Child 

Heal. Care, vol. 12, no. 3, pp. 173–190, 2008, doi: 10.1177/1367493508092507. 

[34] J. Coad and N. Coad, “Children and young people’s preference of thematic design and colour for their 

hospital environment,” J. Child Heal. Care, vol. 12, no. 1, pp. 33–48, 2008, doi: 

10.1177/1367493507085617. 

[35] K. Bishop, “The Role of Art in a Paediatric Healthcare Environment from Children’s and Young 

People’s Perspectives,” Procedia - Soc. Behav. Sci., vol. 38, no. December 2010, pp. 81–88, 2012, doi: 



American Academic Scientific Research Journal for Engineering, Technology, and Sciences (ASRJETS) - Volume 101, No  1, pp 260-277 

 

275 
 

10.1016/j.sbspro.2012.03.327. 

[36] X. Quan et al., “Improving Pediatric Radiography Patient Stress, Mood, and Parental Satisfaction 

Through Positive Environmental Distractions: A Randomized Control Trial,” J. Pediatr. Nurs., vol. 31, 

no. 1, pp. e11–e22, 2016, doi: 10.1016/j.pedn.2015.08.004. 

[37] J. Brainard, M. Gobel, B. Scott, M. Koeppen, T. Eckle, and D. Ph, “Brainard2015,” no. 5, pp. 1170–

1175, 2015. 

[38] V. Lambert, J. Coad, P. Hicks, and M. Glacken, “Social spaces for young children in hospital,” Child. 

Care. Health Dev., vol. 40, no. 2, pp. 195–204, 2014, doi: 10.1111/cch.12016. 

[39] S. A. Sherman, J. W. Varni, R. S. Ulrich, and V. L. Malcarne, “Post-occupancy evaluation of healing 

gardens in a pediatric cancer center,” Landsc. Urban Plan., vol. 73, no. 2–3, pp. 167–183, 2005, doi: 

10.1016/j.landurbplan.2004.11.013. 

[40] S. Pasha and M. M. Shepley, “Research note: Physical activity in pediatric healing gardens,” Landsc. 

Urban Plan., vol. 118, pp. 53–58, 2013, doi: 10.1016/j.landurbplan.2013.05.005. 

[41] T. O. Iyendo, “Exploring the effect of sound and music on health in hospital settings: A narrative 

review,” Int. J. Nurs. Stud., vol. 63, pp. 82–100, 2016, doi: 10.1016/j.ijnurstu.2016.08.008. 

[42] D. Aydin and N. C. Sahiner, “Effects of music therapy and distraction cards on pain relief during 

phlebotomy in children,” Appl. Nurs. Res., vol. 33, pp. 164–168, 2017, doi: 

10.1016/j.apnr.2016.11.011. 

[43] J. Lee et al., “Cartoon distraction alleviates anxiety in children during induction of anesthesia,” Anesth. 

Analg., vol. 115, no. 5, pp. 1168–1173, 2012, doi: 10.1213/ANE.0b013e31824fb469. 

[44] E. Biddiss, A. McPherson, G. Shea, and P. McKeever, “The design and testing of interactive hospital 

spaces to meet the needs of waiting children,” Heal. Environ. Res. Des. J., vol. 6, no. 3, pp. 49–68, 

2013, doi: 10.1177/193758671300600305. 

[45] E. M. Jolin and R. A. Weller, “Television viewing and its impact on childhood behaviors,” Curr. 

Psychiatry Rep., vol. 13, no. 2, pp. 122–128, 2011, doi: 10.1007/s11920-011-0175-5. 

[46] K. Wolitzky, R. Fivush, E. Zimand, L. Hodges, and B. O. Rothbaum, “Effectiveness of virtual reality 

distraction during a painful medical procedure in pediatric oncology patients,” Psychol. Heal., vol. 20, 

no. 6, pp. 817–824, 2005, doi: 10.1080/14768320500143339. 

[47] Q. Luo, “Introducing Positive Distraction in a Clinic Waiting Room,” no. May, 2017. 

[48] P. Corsano, M. Majorano, V. Vignola, L. Guidotti, and G. Izzi, “The waiting room as a relational 



American Academic Scientific Research Journal for Engineering, Technology, and Sciences (ASRJETS) - Volume 101, No  1, pp 260-277 

 

276 
 

space: Young patients and their families’ experience in a day hospital,” Child. Care. Health Dev., vol. 

41, no. 6, pp. 1066–1073, 2015, doi: 10.1111/cch.12239. 

[49] R. Davies, “‘Notes on nursing: What it is and what it is not’. (1860): By Florence Nightingale,” Nurse 

Educ. Today, vol. 32, no. 6, pp. 624–626, 2012, doi: 10.1016/j.nedt.2012.04.025. 

[50] C. Mccullough, evidence-based DESIGN. . 

[51] M. Aarts et al., “Healthy environments from a broad perspective – an overview of research performed 

at the Unit Building Physics and Systems of Eindhoven University of Technology,” Proc. Int. Conf. 

Perspect. Eur. Healthc. Des. Plan. Achiev. Excell. Divers., no. May 2014, 2009, [Online]. Available: 

http://www.janhensen.nl/publications_folder/09_3tu_healthcare.pdf. 

[52] R. Ulrich, X. Quan, H. Systems, C. Architecture, and A. Texas, “The Role of the Physical Environment 

in the Hospital of the 21 st Century : A Once-in-a-Lifetime Opportunity,” no. September, 2004. 

[53] W. M. Gesler, “Therapeutic landscapes: Medical issues in light of the new cultural geography,” Soc. 

Sci. Med., vol. 34, no. 7, pp. 735–746, 1992, doi: 10.1016/0277-9536(92)90360-3. 

[54] K. L. Kwekkeboom, J. Kneip, and L. Pearson, “A pilot study to predict success with guided imagery 

for cancer pain,” Pain Manag. Nurs., vol. 4, no. 3, pp. 112–123, 2003, doi: 10.1016/S1524-

9042(02)54213-2. 

[55] M. M. Ugolini, C. Rossato, and C. Baccarani, “A five-senses perspective to quality in Hospitals,” TQM 

J., vol. 26, no. 3, pp. 284–299, 2014, doi: 10.1108/TQM-01-2014-0010. 

[56] C. I. Eastman, M. A. Young, L. F. Fogg, L. Liu, and P. M. Meaden, “Bright light treatment of winter 

depression: A placebo-controlled trial,” Arch. Gen. Psychiatry, vol. 55, no. 10, pp. 883–889, 1998, doi: 

10.1001/archpsyc.55.10.883. 

[57] K. M. Beauchemin and P. Hays, “Dying in the dark: Sunshine, gender and outcomes in myocardial 

infarction,” J. R. Soc. Med., vol. 91, no. 7, pp. 352–354, 1998, doi: 10.1177/014107689809100703. 

[58] “Ulrich_Gilpin2003artschapter.pdf.” . 

[59] S. Verderber, “from the SAGE Social Science Collections . Rights Reserved .,” Ann. Am. Acad. Pol. 

Soc. Sci., vol. 503, no. 1, pp. 122–136, 1986. 

[60] Z. O’Connor, “Colour psychology and colour therapy: Caveat emptor,” Color Res. Appl., vol. 36, no. 3, 

pp. 229–234, 2011, doi: 10.1002/col.20597. 

[61] K. C. Wong, B. W. Z. Tan, J. W. K. Tong, and M. Y. Chan, “The role of music therapy for children 

undergoing cancer treatment in Singapore,” Healthc., vol. 9, no. 12, pp. 1–9, 2021, doi: 



American Academic Scientific Research Journal for Engineering, Technology, and Sciences (ASRJETS) - Volume 101, No  1, pp 260-277 

 

277 
 

10.3390/healthcare9121761. 

[62] E. R. C. M. Huisman, E. Morales, J. van Hoof, and H. S. M. Kort, “Healing environment: A review of 

the impact of physical environmental factors on users,” Build. Environ., vol. 58, pp. 70–80, 2012, doi: 

10.1016/j.buildenv.2012.06.016. 

[63] N. B. Lopes, L. A. F. Silva, A. G. Samelli, and C. G. Matas, “Effects of chemotherapy on the auditory 

system of children with cancer: a systematic literature review,” Rev. CEFAC, vol. 22, no. 2, pp. 1–13, 

2020, doi: 10.1590/1982-0216/202022213919. 

[64] H. Yip and K. S. Moore, “Music Therapy for Multisensory and Body Awareness in Children and 

Adults With Severe to Profound Multiple Disabilities: The MuSense Manual,” J. Music Ther., vol. 54, 

no. 4, pp. 479–483, 2017, doi: 10.1093/jmt/thx015. 

[65] E. O. Dijk and A. Nijholt, “Audio-tactile stimuli to improve health and well-being A preliminary 

position paper,” no. May 2014, 2013, doi: 10.1504/IJAACS.2013.056818. 

[66] A. L. Wigram, “T H E E F FE C T S O F V I BR O ACO U S TI C TH E R AP Y O N C LI NI C AL 

AN D N O N- C LIN I C AL P OP U LAT I O NS DEGREE OF DOCTOR OF PHILOSOPHY ST . 

GEORGES HOSPITAL MEDICAL SCHOOL,” pp. 1–290. 

[67] M. A. Puhan, A. Suarez, C. Lo Cascio, A. Zahn, M. Heitz, and O. Braendli, “apnoea syndrome : 

randomised controlled trial,” vol. 55, no. December, pp. 1–5, 2005, doi: 

10.1136/bmj.38705.470590.55. 

 


