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Abstract: Cognitive impairment is a neurodegenerative disease that seriously affects the quality of life 
of patients, often accompanied by behavioral and psychological symptoms. Environmental 
improvement, as a non pharmacological intervention, has shown significant effects in alleviating 
behavioral symptoms in patients with dementia. This article aims to explore behavioral intervention 
strategies for cognitive impairment patients based on environmental improvement, analyze their 
principles and application effects, and propose optimization suggestions. By exploring intervention 
strategies, detailed arguments are made from theoretical foundations, specific strategies, 
implementation effects, and optimization directions, providing useful references for further research 
and practice of cognitive impairment patients' behavior in environmental improvement. 
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1. Introduction   

Dementia, also referred to as "cognitive impairment syndrome," has seen a rapidly increasing 
number of patients in China in recent years, imposing significant psychological stress and caregiving 
burdens on caregivers[1] . While traditional pharmacological treatments can slow disease progression to 
some extent, environmental improvement, as a nonpharmacological intervention, has been 
demonstrated in multiple studies to effectively alleviate behavioral and psychological symptoms in 
dementia patients. This paper will provide an indepth exploration of the theoretical foundations, 
specific strategies, implementation effectiveness, and optimization directions of environmental 
improvement.   

2. Theoretical Foundations   

The theories underlying environmental improvement primarily include environmental psychology, 
ecosystem theory, and cognitive behavioral theory.   

Environmental psychology examines the interactions between human behavior and the surrounding 
environment. For dementia patients, comfortable, safe, and familiar environments can significantly 
reduce anxiety and disorientation, thereby decreasing the occurrence of behavioral issues.Ecosystem 
theory emphasizes the dynamic interplay between individuals and their environment. By optimizing 
living environments, patients’ sense of control and adaptability to their surroundings can be enhanced, 
leading to improved behavioral outcomes[2] .Cognitive behavioral theory posits that cognition plays a 
mediating and coordinating role among thoughts, emotions, and behaviors[3]. Environmental 
improvement can foster positive cognitive patterns by providing positive sensory stimuli to elevate 
mood, thereby reducing negative behaviors.The theoretical foundations of environmental improvement 
also encompass social cognitive theory and interdisciplinary principles from environmental design and 
architecture. Collectively, these theories establish a robust framework guiding the application of 
environmental improvement in behavioral interventions for dementia.   

2.1. Environmental Psychology Theory and Ecosystem Theory   

The situationalism theory in environmental psychology emphasizes that individual behavior is 
strongly influenced by environmental contexts. For dementia patients, specific environmental elements 
such as familiar objects and photographs can evoke memories, reducing feelings of disorientation and 
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anxiety. The Attention Restoration Theory (ART) suggests that specific features in natural 
environments (e.g., green spaces, flowing water) facilitate the restoration of psychological and 
cognitive functions. Providing dementia patients with opportunities to engage with nature can 
effectively alleviate stress and enhance mood.   

In behavioral interventions for dementia, the ecosystem theory highlights the dynamic interaction 
between individuals and their environments. Individuals’ behaviors and psychological states are not 
only shaped by their surroundings but also exert reciprocal effects on the environment. By creating 
supportive and interactive environments, patients can be encouraged to participate actively, thereby 
improving their psychological and behavioral wellbeing.   

2.2. Social Cognitive Theory, Environmental Design, and Architecture   

Social cognitive theory underscores the critical role of social support in individual mental health. 
Establishing robust social support networks (e.g., communities and caregivers) for dementia patients 
can mitigate feelings of loneliness and helplessness while enhancing psychological resilience. By 
optimizing environments to increase patients’ successful experiences in daily activities, their 
selfefficacy can be strengthened, thereby improving behavioral outcomes.In environmental design, 
inclusive design principles are prioritized. Through barrierfree design, safety cues, and spatial layout 
optimization, patients’ independence and sense of security are elevated. Within architecture, the 
strategic use of design elements such as lighting, color, and sound can create environments conducive 
to health and rehabilitation. For dementia patients, healing environments reduce stress and anxiety, 
promoting emotional stability. 

Further integration and application of these theories will enable continuous refinement of 
environmental improvement strategies, ultimately enhancing the quality of life and care effectiveness 
for dementia patients. 

3. Strategies for Environmental Improvement   

Research has demonstrated that appropriate environmental interactions can effectively enhance the 
physical, mental, and cognitive health of individuals with cognitive impairments[4] . Specific strategies 
can be designed and implemented across three dimensions: physical environment, social environment, 
and personal environment.  

First, in the improvement of the physical environment, emphasis should be placed on home layout 
optimization. Rational furniture arrangement ensures the safety and accessibility of activity spaces, 
reducing the likelihood of accidents. In lighting and color design, soft illumination and warm color 
palettes create a comfortable atmosphere, helping alleviate anxiety in patients. Additionally, noise 
control should prioritize designs that minimize environmental noise levels, avoiding sudden auditory 
stimuli to reduce tension and irritability.   

Second, in enhancing the social environment, priority should be given to family support and 
education. This involves providing family members with dementiarelated knowledge training to 
strengthen their caregiving skills and psychological coping abilities. For community support, 
establishing peer support groups and organizing community activities for dementia patients can 
increase their social interactions and reduce loneliness. Additionally, caregiver training should focus on 
professional development to improve communication techniques and behavioral intervention 
competencies, thereby fostering patients’ comfort and trust. 

Finally, in optimizing the personal environment, emphasis should be placed on personalized 
intervention effectiveness. This involves designing tailored environmental and activity plans based on 
patients’ interests and habits to stimulate their motivation and engagement. For sensory stimulation, 
multisensory approaches such as music therapy and aromatherapy can be employed to promote 
emotional stability and cognitive function maintenance. In the use of memory aids, tools like photo 
walls and visual schedules help patients maintain daily routines and memory retention. 

Furthermore, within environmental improvement strategies for behavioral interventions in dementia 
care, beyond optimizing the fundamental physical, social, and personal environments, emphasis should 
be placed on creating opportunities for positive external interactions for individuals with dementia. 
This ensures the preservation of their sense of life engagement, wellbeing, and autonomy. By adopting 
a holistic, multidimensional approach to environmental modification, behavioral and psychological 
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symptoms in dementia patients can be more effectively alleviated, ultimately elevating their quality of 
life and care effectiveness.   

4. Case Studies on Environmental Improvement   

4.1. Personalized Design to Social Activities 

In personalized environmental design, there should be an emphasis on customizing interests and 
hobbies. Based on patients' interests, hobbies, and past experiences, personalized living environments 
and activity arrangements should be designed. For example, a gardening area can be provided for 
patients who love gardening, and a music corner can be prepared for those who enjoy music. 
Considering cultural background, patients' cultural backgrounds and religious beliefs should be 
respected, and relevant elements should be integrated to make the environment more familiar and 
intimate. In patient participation in design, patients should be involved in decision-making as much as 
possible, allowing them to participate in the decision-making process of environmental design and 
adjustment, thereby increasing their sense of control and autonomy. In the feedback mechanism, a 
regular feedback tracking system should be established to listen to patients' and caregivers' opinions 
and suggestions on the environment, continuously improving the environmental settings. This can 
mobilize the support of families and communities. Family education can be provided to offer home 
care training, enhancing family members' caregiving skills and psychological coping abilities. 
Community mutual aid can be established to build community support networks and carry out mutual 
aid activities for patients with dementia and their families. In the arrangement of social activities, 
regular activities should be organized, such as games, handicrafts, sports, and other social and 
recreational activities, to increase opportunities for social interaction. Intergenerational exchange 
activities should be encouraged, such as inviting students or young volunteers to participate, to promote 
interaction between patients and people of different age groups and advance the treatment of patients 
with dementia. (See Figure 1) 

 
Figure 1: Social Activity Interaction Environment. 

Image source: Teaching and research achievements 

4.2. Multisensory Therapy to Spiritual Care   

Enhancing therapeutic outcomes through sensory stimulation. In visual stimulation, visual senses 
are engaged using colors, lighting, and visual patterns, such as employing murals and videos of natural 
landscapes. In auditory stimulation, patients' favorite music and natural sounds can be played to create 
a soothing auditory environment. In tactile stimulation, a variety of textured items should be provided, 
such as soft cushions and plush toys, to meet tactile needs. In multisensory therapy, music therapy can 
be utilized, which involves playing familiar music or engaging in musical activities to evoke emotions 
and memories. In aromatherapy, essential oils like lavender and peppermint are used to improve mood 
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and promote relaxation. In art therapy, activities such as painting and handicrafts are employed to offer 
opportunities for creation and expression, thereby enhancing self-worth. This also assists in 
psychological counseling and support, providing professional psychological counseling services to help 
patients and family members cope with psychological stress and emotional issues. In spiritual care, 
religious and faith-based support should be strengthened, with respect for patients' religious beliefs and 
the provision of relevant spiritual support and activities. Emotional care should also be enhanced, 
through companionship, listening, and caring, to meet patients' emotional needs and alleviate feelings 
of loneliness and helplessness during the treatment process. (See Figure 2) 

 
Figure 2: Multisensory Therapeutic Environment. 

Image source: Teaching and research achievements 

4.3. From Barrier-Free Design to Intelligent Technology Assistance 

In safety measures, attention should be paid to fall prevention design, ensuring that the floor is 
slip-resistant and free of obstacles, and using safety handrails and assistive devices. In fire and 
emergency response, smoke detectors and emergency call systems should be installed, and emergency 
response plans should be developed. In terms of safety monitoring, surveillance equipment should be 
reasonably installed to provide necessary safety monitoring while ensuring privacy. In barrier-free 
design, the entrance and exit should be mainly step-free and spacious to facilitate the passage of 
wheelchairs and walking aids. In bathroom design, the design of barrier-free restrooms and bathrooms 
can be enhanced, equipped with handrails and anti-slip mats. For clear identification of signs, clear and 
understandable signs and directions should be set up to help patients identify directions and functional 
areas. Through the intelligent lighting in the smart home system, sensor-activated lighting and 
adjustable lighting can be achieved to provide a suitable lighting environment. The use of smart home 
appliances can improve the convenience and safety of life, such as smart stoves and smart pillboxes. 
Remote monitoring and care can be realized through wearable devices and monitoring systems, which 
can monitor patients' health status and behavior in real-time and issue timely warnings for abnormal 
situations[5]. Remote care support can be provided by using video calls and online platforms to offer 
remote medical consultation and care support, thereby enhancing the effectiveness of home care. (See 
Figure 3) 

  
Figure 3: Barrier-Free Restroom and Smart Health Monitoring Devices 

Image source: Teaching and research achievements 
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5. Implementation Effects of Environmental Improvement 

Multiple studies have shown that behavioral interventions through environmental improvement can 
significantly reduce the behavioral and psychological symptoms of patients with dementia, decrease 
aggressive behavior, anxiety, and depression, and improve their quality of life. Assessing the 
implementation effects of environmental improvement requires a comprehensive consideration from 
several aspects, including patients' behavior and psychological state, quality of life and independence, 
cognitive function, social interaction and social support, caregivers' and family members' burden and 
satisfaction, long-term tracking, and dynamic adjustment. Through multidimensional systematic 
assessment, a comprehensive understanding of the actual effects of environmental improvement can be 
achieved, providing a scientific basis for further optimizing strategies and maximizing the quality of 
life and care outcomes for patients with dementia. 

5.1. Assessment of Patients' Behavior and Psychological State 

Patient Behavior Assessment: Utilize standardized behavioral observation scales to systematically 
record and analyze changes in patients' behavior and evaluate the effectiveness of interventions. For 
example, the ABC Behavior Observation Scale (Antecedent-Behavior-Consequence) can be used to 
regularly record and analyze the frequency and intensity of aggressive behavior, wandering, and 
resistance in patients. The reduction in behavioral problems validates the effectiveness of 
environmental improvement. 

Emotional and Psychological State Assessment: Employ anxiety and depression scales to assess 
patients' emotional changes. For instance, the Hospital Anxiety and Depression Scale (HADS) can be 
used, and patients are encouraged to keep a daily record of their emotional status to analyze the 
relationship between emotional fluctuations and environmental changes through emotional diaries. This 
helps to determine whether patients' emotions and psychological states have improved. 

5.2. Enhancement of Quality of Life and Independence 

Utilize scales such as the Activities of Daily Living (ADL) to assess patients' self-care abilities in 
daily activities, such as dressing, washing, and eating. Specific quality of life scales can be used to 
evaluate patients' overall quality of life. Surveys can be conducted to understand patients' and family 
members' satisfaction and subjective feelings towards environmental improvement. 

5.3. Maintenance and Improvement of Cognitive Function 

Cognitive Assessment: Clinicians use scales like the Montreal Cognitive Assessment (MoCA) to 
evaluate patients' short-term and long-term memory abilities through specific memory tests, and they 
regularly assess patients' cognitive function. Perception and Attention: In terms of perception, clinicians 
assess patients' perceptual abilities under multisensory stimulation, such as vision, hearing, and touch. 
For attention, clinicians use attention scales and task tests to evaluate patients' attention levels and 
concentration time.   

5.4. Effects of Social Interaction and Social Support 

Social Activity Participation: Clinicians record the frequency and duration of patients' participation 
in social and community activities to assess their level of social interaction. They observe and record 
patients' enthusiasm, communication skills, and emotional expression during social activities to 
evaluate the quality of interaction. Additionally, clinicians assess the social support network in the 
patient's area through questionnaires or interviews to understand patients' subjective feelings towards 
the social support system. 

5.5. Caregivers' and Family Members' Burden and Satisfaction 

Caregiver Burden: Clinicians use the Zarit Burden Interview (ZBI) to assess the burden and stress 
levels of caregivers. They record the time caregivers and family members spend on caregiving 
activities to evaluate the impact of environmental improvement on caregiving burden.Caregiver 
Satisfaction: Clinicians conduct surveys to assess caregivers' and family members' satisfaction with the 
effects of environmental improvement. They can use regular interviews and feedback collection to 
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gather caregivers' and family members' opinions and suggestions on environmental improvement. 

Finally, a multidimensional comprehensive assessment and analysis should be conducted to propose 
further improvement suggestions and measures for assessment and improvement, continuously 
improving and optimizing the strategies for environmental improvement to form a research and 
feedback loop. 

6. Optimization Directions for Environmental Improvement Strategies 

Despite the significant effectiveness of environmental improvement in behavioral interventions for 
dementia, there is still room for further optimization. For example, the integration of technological 
devices and enhanced education involves utilizing smart home technology and wearable devices to 
monitor patients' behaviors and health conditions in real-time and provide personalized intervention 
suggestions. It also includes strengthening the professional education and training of caregivers and 
medical staff through education and training programs, enhancing their professional qualities and skills, 
and conducting public education on dementia-related knowledge to raise social awareness and care for 
dementia. Interdisciplinary collaboration and comprehensive intervention design mean strengthening 
cooperation among multiple disciplines such as psychology, sociology, and medicine to formulate and 
implement environmental improvement strategies in an integrated manner, thereby enhancing the 
effectiveness of interventions. Long-term tracking and evaluation involve establishing a systematic 
tracking and evaluation mechanism to continuously monitor the impact of environmental improvement 
on patients' behaviors and psychological symptoms and adjust intervention strategies in a timely 
manner. The continuous optimization of the environment and policy support, as well as the integration 
of social resources, involve the government and society increasing their support for dementia 
environmental improvement projects, providing necessary funding and resource guarantees, and 
promoting the development of related research and practice. This includes optimizing barrier-free 
design and safety measures to ensure the convenience and safety of the environment and encouraging 
non-profit organizations and volunteers to participate in the care of patients with dementia and 
environmental improvement work. 

7. Conclusion 

As an important non-pharmacological intervention method, research on the alleviation of behavioral 
and psychological symptoms in patients with dementia through environmental improvement is ongoing. 
This paper has improved the quality of life and care outcomes for patients by optimizing the physical 
environment, enhancing social support, and providing personalized interventions. Moving forward, it is 
essential to conduct a multidimensional systematic assessment to gain a comprehensive understanding 
of the actual effects of environmental improvement. This will provide a scientific basis for further 
optimizing strategies, thereby maximizing the quality of life and care outcomes for patients with 
dementia. By refining environmental improvement strategies, we can advance the development of 
dementia care. 
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