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ARTICLEINFO ABSTRACT
Keywords: : Musculoskeletal Falls and injuries are significant risks in dementia
injuries (MSls), Patient care units due to the cognitive and physical
handling techniques, Healthcare impairments associated with the condition. This
worker safety, study examines how environmental design can
mitigate these risks by creating safer living spaces
for dementia patients. Focusing on elements such
Received : 21, September  as layout, lighting, flooring materials, handrails,
Revised :30, September  and visual cues, the research explores how
Accepted: 21, November  thoughtful design can reduce confusion, prevent
falls, and improve overall safety. Through a
combination of observational studies in dementia
care units, interviews  with  healthcare
professionals, and an analysis of incident reports,
the study identifies key design features that
contribute to a safer environment. Findings show
that non-slip flooring, clear pathways, adequate
lighting with minimal glare, and the strategic
placement of grab bars and furniture can
significantly reduce the occurrence of falls.
Additionally, visual cues, such as color contrasts
and clear signage, help orient patients and
decrease agitation, further enhancing safety. The
research also underscores the importance of
tailoring environmental modifications to the
specific needs of dementia patients, considering
both physical and cognitive challenges. The study
concludes by recommending a holistic approach
to environmental design, incorporating safety,
comfort, and dementia-friendly principles to
reduce fall-related injuries and improve the
quality of care in dementia care units.

INTRODUCTION
Dementia care units are specialized environments designed to support

individuals experiencing the progressive cognitive and physical impairments
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associated with dementia. One of the most pressing challenges in these units is
the high incidence of falls and injuries, which not only compromise patient
safety but also increase healthcare costs and caregiver burden. These risks are
exacerbated by the disorientation, impaired judgment, and mobility challenges

that often accompany dementia.

Environmental design has emerged as a crucial factor in mitigating these risks
and promoting safer living conditions for dementia patients. Thoughtful design
strategies, such as optimizing layout, using appropriate materials, and
incorporating visual cues, can address both physical and cognitive limitations.
Features such as non-slip flooring, adequate lighting, and strategically placed
handrails not only reduce the risk of falls but also enhance patient orientation

and reduce agitation.

This study examines how environmental design can reduce falls and injuries in
dementia care units. By analyzing observational data, conducting interviews
with healthcare professionals, and reviewing incident reports, the research
identifies key design elements that contribute to safer environments. The
findings aim to guide dementia care facilities in adopting evidence-based
design principles that enhance safety, comfort, and quality of care for their

residents.

LITERATURE REVIEW

Falls and Injuries in Dementia Care Units

Falls are a leading cause of injury among dementia patients, with up to 80%
experiencing at least one fall annually (Smith & Taylor, 2018). Cognitive
impairments, such as disorientation and memory loss, combined with physical
limitations, heighten fall risks, particularly in poorly designed environments.
As Juba et al. (2024) highlight, addressing these risks requires strategies tailored

to dementia patients' unique needs.
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Environmental Risk Factors
Several environmental factors increase fall risks:
Slippery or uneven flooring: Commonly cited as a significant hazard
(Nguyen et al., 2020).
Poor lighting: Causes glare and shadows, which can confuse patients
(Juba et al., 2023).
Cluttered pathways: Create obstacles and increase the likelihood of trips

and falls (Phiri et al., 2024).

Design Features to Enhance Safety

1.
2.

Key design features that mitigate fall risks include:

Non-slip flooring: Essential for preventing slips while being durable and
easy to maintain.

Strategic lighting: Provides sufficient illumination without glare,
reducing confusion and disorientation.

Grab bars and handrails: Offer stability for mobility-impaired patients
(Juba et al., 2024).

Visual cues: Color contrasts, signage, and familiar symbols help orient

patients, reducing agitation and confusion (Johnson & Patel, 2019).

Holistic and Dementia-Friendly Design

A holistic approach incorporates both physical safety and cognitive support.

Dementia-friendly principles emphasize creating familiar, comforting spaces

with clear navigation and minimal sensory overstimulation (Brown et al., 2021).

As Juba et al. (2023) underscore, such environments promote independence

while reducing fall risks.

METHODOLOGY

Research Design

This study employs a mixed-methods approach, integrating:
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1. Observational Studies: On-site assessments of design elements and their
usage in dementia care units.

2. Interviews: Discussions with healthcare professionals to identify
practical challenges and design needs.

3. Incident Report Analysis: Reviews of fall-related injury reports to

identify patterns and risk factors (Juba et al., 2024).

Data Collection
1. Observations
a. Conducted in 10 dementia care units.
b. Assessed flooring, lighting, handrails, furniture placement, and
visual cues.
2. Interviews
a. Semi-structured interviews with 20 healthcare professionals,
including nurses, caregivers, and facility managers.
b. Topics included common causes of falls, design challenges, and
suggested improvements.
3. Incident Reports
a. Analyzed 300 fall-related incident reports over the past three

years from the participating facilities.

1. Data Analysis
a. Quantitative Analysis: Statistical analysis of incident reports to
identify trends in fall frequency, timing, and location.
b. Qualitative Analysis: Thematic coding of interview and

observational data to identify recurring patterns and insights.

RESULTS
1. Key Findings
2. Flooring
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a. Non-slip flooring was present in 70% of observed units and
correlated with a 40% reduction in falls compared to units with
standard flooring.
b. Incident reports from units with non-slip flooring recorded 20
fewer fall-related injuries per year.
3. Lighting
a. Units with adequate, glare-free lighting had 35% fewer falls.
b. Night lighting in hallways and bathrooms further reduced
nighttime falls by 25%.
4. Pathways and Layout
a. Clear, unobstructed pathways were associated with a 30%
reduction in trip-related falls.
b. Cluttered layouts were cited in 60% of fall-related incidents.
5. Grab Bars and Handrails
a. Strategically placed grab bars and handrails reduced falls by 50%
in high-risk areas such as bathrooms and hallways.
6. Visual Cues
a. Units with color contrasts, clear signage, and familiar symbols
reported a 20% decrease in agitation-related falls.
b. Incident reports highlighted fewer wandering incidents in units

with clear visual markers

DISCUSSION

The findings of this study underscore the pivotal role environmental design
plays in mitigating falls and injuries in dementia care units. Non-slip flooring
and strategic lighting emerged as two of the most impactful interventions,
significantly reducing slips and nighttime falls. These elements address

common physical hazards while enhancing overall safety (Juba et al., 2024).
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Clear pathways and uncluttered layouts were shown to be essential for
minimizing trip-related falls, emphasizing the necessity of maintaining
organized and accessible environments. Additionally, grab bars and handrails
provided much-needed stability in high-risk areas, such as bathrooms and
hallways, highlighting their importance in promoting mobility and reducing
fall risks (Juba et al., 2023).

Visual cues, including color contrasts and clear signage, were effective in
addressing cognitive challenges by reducing confusion and agitation. This
aligns with dementia-friendly design principles, which advocate for creating
environments that prioritize safety and cognitive support, ultimately enhancing
comfort and navigation for residents (Juba & Ochieng, 2024).

Despite these demonstrated benefits, challenges remain in consistently
implementing these design features.

Interviews with healthcare professionals identified key barriers, including
budget constraints, insufficient staff training, and resistance to organizational
change. Overcoming these challenges necessitates a multi-stakeholder approach
involving organizational commitment, financial investment, and collaboration
between policymakers, healthcare providers, and environmental designers

(Juba et al., 2024).

CONCLUSION

Falls and injuries are preventable risks that can be effectively addressed
through thoughtful environmental design in dementia care units. This study
highlights the significance of interventions such as non-slip flooring, glare-free
lighting, clear pathways, grab bars, and visual cues in enhancing patient safety
and wellbeing.

The following recommendations are proposed to maximize the effectiveness of

these interventions:
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Adopt Dementia-Friendly Design Principles: Tailor environmental
modifications to address the unique cognitive and physical challenges of
dementia patients (Brown et al., 2021).
Invest in Staff Training: Educate staff on the importance of maintaining
a safe and supportive environment (Juba et al., 2023).
Secure Organizational Support: Allocate resources and funding to

implement and sustain these design improvements (Juba et al., 2024).

A holistic approach to environmental design can create safer, more supportive

spaces that promote the dignity and quality of life of dementia patients. Future

research should explore advanced technologies, such as motion sensors and

adaptive lighting systems, to assess their cost-effectiveness and long-term

impact in dementia care settings.
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