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Background: To ensure the safety of patients and staff in healthcare settings, it is crucial to comprehend 
how physical environmental qualities, such as privacy, adjacency, cleanliness, security, or visibility correlate 
to perceptions of safety. This understanding enables healthcare organizations to recognize and address risks, 
reinforce safety protocols, and create a secure environment. Ultimately, these efforts enhance the quality of 
care and reduce adverse incidents.
Methods: This study investigates the relationship between the quality of the physical environment and 
staff perceptions of safety within a complex healthcare system. A diverse sample of 1,145 clinical and non-
clinical staff participated in an online survey, assessing their satisfaction with various attributes of the physical 
environment. The survey also included open-ended questions addressing staff’s needs and challenges 
within their work environment. Employing regression analysis and a directed content analysis, the research 
examined how specific physical environment qualities correlate to safety perceptions. 
Results: Significant predictors of staff satisfaction with patient or visitor safety included satisfactory patient 
privacy, space adjacency, positive distractions, clear signage, cleanliness, and flooring quality. Additionally, 
satisfactory security measures, staff privacy, team visibility, and comfortable furniture significantly predicted 
staff safety satisfaction. Furthermore, insights from open-ended responses underscored the importance of 
addressing these factors in healthcare planning, including security enhancements, spatial adjacencies, positive 
distractions, clear signage, cleanliness maintenance, and flooring material selection. 
Conclusions: This study illuminates the intricate connection between healthcare facility design and staff 
safety perceptions. Utilizing a user-centered approach and quantitative and qualitative research methods, 
the research provides evidence-based solutions aligning leadership priorities with staff needs. Emphasizing 
the significance of design elements in healthcare environments, the findings reinforce existing literature 
and advocate for enhancements such as private rooms, sound-absorbing materials, and acoustical privacy 
measures. The findings underscore the importance of positive distractions, spatial planning, team visibility, 
and ergonomic furniture in promoting staff safety and collaboration. Policymakers can apply these findings 
to create evidence-based policies integrating safety-focused design principles into healthcare infrastructure. 
By addressing these factors collectively, we can promote the development of healthcare spaces that meet 
regulatory standards and prioritize staff and patients’ safety.
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Introduction

Background

Healthcare safety is a global priority recognized by the 
World Health Organization (WHO). It encompasses the 
safety of patients and staff, which is vital for delivering 
quality care and measuring hospital performance (1). 
Patient safety, which refers to preventing harm in healthcare 
settings, according to the Agency for Healthcare Research 
and Quality (AHRQ), is closely connected to staff safety (2). 
The design of healthcare facilities plays a significant role 
in ensuring safety. Research has highlighted its influence 
on mitigating various factors such as stress, aggression, 
violence, medical errors, security, visibility, privacy, staff 
communication, infection transmission, and falls (3-11). 
However, there is a pressing need for further research to 
delve deeper into staff perceptions of safety and how the 
physical environment can be strategically optimized to 
enhance safety comprehensively.

The following sections explore the relationship 
between the physical environment and safety in healthcare 
settings, examining patient and staff privacy, efficient 
spatial planning, positive distractions, cleanliness, fall 
prevention, security measures, team visibility, and 

furniture ergonomics. Understanding how these elements 
influence safety is crucial for creating healthcare settings 
that prioritize the well-being of all individuals involved. 
Continuous research, evaluation, and improvement are 
essential to staying abreast of evolving best practices and 
adapting to emerging challenges, ultimately creating 
settings that support the highest standards of healthcare 
safety and the well-being of all those within the healthcare 
environment.

Patient and staff privacy
Designing for patient privacy is essential for safety and patient 
satisfaction (8,12-15). Healthcare institutions are legally 
obligated to uphold patient privacy through the Health 
Information Portability and Accountability Act (HIPAA), 
which prevents unauthorized information sharing (16).  
This is particularly crucial for medical conditions that 
carry stigmas, as it prevents community harm and social 
shame (12). Furthermore, creating acoustically private 
environments within healthcare settings fosters patient 
trust (8,17). This trust is critical in ensuring secure 
communication of medical information and enhancing 
the perceived quality of care (8). In summary, prioritizing 
patient privacy in healthcare design adheres to legal 
mandates and contributes to a healthcare environment 
where patients can trust in the confidentiality of their 
information and the quality of care they receive.

Staff privacy in healthcare extends beyond individual 
rights; it significantly influences staff perceptions of 
safety and patient outcomes (13,14,17-21). It establishes 
a psychologically safe workplace where employees feel 
comfortable voicing concerns, fostering an atmosphere 
of accountability and improving patient safety (8,21). 
Moreover, staff privacy cultivates trust among healthcare 
teams, facilitating effective communication, reducing errors, 
and leading to enhanced safety outcomes (19,21-24). For 
instance, Naccarella (24) found that Emergency Department 
(ED) staff navigate the balance between visual openness and 
connectedness to the wider ED and the need for privacy 
and confidentiality by strategically using different spaces for 
various types of communication. The visual transparency 
of EDs posed challenges for staff engaging in confidential, 
informal communication, as they were concerned about 
being overheard by others in open areas, feeling vulnerable 
to peer, patient, and family scrutiny, and navigating 
informal communication norms and perceptions of work 
events. In conclusion, prioritizing staff privacy in healthcare 

Highlight box

Key findings 
• The study found certain factors significantly influenced staff 

satisfaction with safety. These included patient privacy, space 
adjacency, positive distractions, clear signage, cleanliness, and 
flooring quality, which predicted staff satisfaction with patient and 
visitor safety. Additionally, security, staff privacy, team visibility, 
and comfortable furniture were significant predictors of staff 
satisfaction with perceptions of safety.

What is known and what is new? 
• This study reaffirms the existing knowledge regarding the 

influence of environmental design on satisfaction with patient 
and staff safety. Furthermore, it contributes novel insights by 
pinpointing latent elements, including positive distraction, spatial 
layout, signage, and comfortable furniture, as significant predictors 
of staff satisfaction regarding safety perceptions.

What is the implication, and what should change now?
• By addressing the identified factors collectively, they contribute 

to creating healthcare spaces that adhere to regulatory standards 
and prioritize the safety, satisfaction, and effectiveness of staff and 
patients, ultimately improving the quality of care and minimizing 
adverse incidents in healthcare settings.
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settings is fundamental to creating a safe and efficient care 
environment that benefits both healthcare providers and 
patients. 

Space planning
Effective spatial planning within healthcare facilities has a 
substantial impact on the safety of both staff and patients, 
as evidenced by research findings (6,9,25,26). Notably, the 
distances clinicians’ traverse is a known factor contributing 
to staff fatigue, heightened stress levels, and susceptibility 
to interruptions, all of which can compromise patient 
safety (27-29). For instance, Chaudhury et al. (9) found that 
extended walking distances for healthcare staff increased 
stress and diminished care efficiency.

Various design interventions have been proposed to 
address these challenges and improve wayfinding. These 
include the implementation of effective signage, informative 
printed materials, prominent landmarks, thoughtfully chosen 
color schemes, enhanced visibility, appropriate furniture, 
and interior elements, and the integration of navigational 
technologies (13,30,31). Inadequate wayfinding can lead to 
many issues in healthcare settings, including stress, patient 
absenteeism, tardiness, aggression, or frustration (13,30,31). 
For example, Zamani (13) highlighted safety concerns arising 
from wayfinding difficulties in an ED, underscoring the 
importance of clear signage and enhanced visibility. Despite 
recognizing the significance of efficient wayfinding, limited 
research directly establishes a link between wayfinding 
challenges and safety outcomes (31). Further investigation is 
imperative to understand how spatial planning can influence 
safety, thereby enhancing the well-being of patients and staff 
within healthcare facilities.

Cleanliness
Maintaining cleanliness in healthcare spaces is of utmost 
importance for infection control (7,32,33). Contamination 
can spread through direct contact with patients, surfaces, or 
healthcare workers’ hands (10,34-37). For instance, Durant (37)  
reported that patients who reported their rooms as “always” 
clean had significantly lower rates of HA difficile Infection 
(HA-CDI). However, it’s crucial to recognize that existing 
guidelines for cleaning and disinfection in healthcare 
facilities may fall short (10,34-36,38). In another study, 
Carling and colleagues (38) marked high-touch surfaces 
with ultraviolet (UV)-visible substances and found only 
47% adequacy in cleaning out of 1,404 marked surfaces in 
three hospitals. Additional strategies include automated 
disinfection systems such as hydrogen peroxide vapors, 

UV light, pulsed xenon UV light, and self-disinfecting 
surfaces (35). In summary, ensuring cleanliness is vital for 
infection prevention, ultimately enhancing patient safety 
and reducing the risk of healthcare-associated infections.

Falls
Falls represent the most prevalent safety incidents in 
healthcare settings, particularly among older patients 
(11,39-42). Various studies have identified environmental 
factors contributing to the increased risk of falls in patient 
rooms, such as inadequate lighting, increased turning angles 
to reach destinations, slippery floors, space configurations 
affecting posture, tightness of space, and limited visitor 
space (11,29,40-44). For example, Pati et al. (41) highlighted 
a strong association between smaller turns, up to 90 degrees, 
and fall initiation, with only a complete 180-degree turn 
angle showing statistical significance. On a broader scale, 
studies have demonstrated that unobstructed and efficient 
access for caregivers from corridors to patient beds, 
improved patient head visibility, and unit design enhancing 
visibility are linked to reduced fall rates (29,40,44). Further 
research is needed to understand the perceived impact of 
extrinsic environmental factors in healthcare settings on 
fall incidents, guiding the development of fall prevention 
strategies to improve safety perceptions.

Security
Security in healthcare, an essential component of safety, 
exhibits complex connections with operational efficiency due 
to the potential disruption caused by aggressive incidents 
(5,45-47). These security events affecting staff stem from 
extended waiting times, delays, aggression, patient stress, 
visitor issues, and substance abuse (5,45,48). To enhance 
security, recommendations include strategically positioning 
security personnel and clinical staff for improved visibility 
and team proximity, enhancing visual access to entrances 
and exits, and establishing dedicated areas for aggressive 
patients (13,23,49,50). 

This is highlighted by Pati and colleagues (45) study, 
that pinpointed the walk-in entry in the ED as the most 
vulnerable security point for both staff and patients. Such 
findings underscore the importance of unobstructed visibility 
from registration, triage, and security desk areas to maintain 
ED operations and safety. Furthermore, Zamani (13)  
suggested creating a separate and tranquil waiting space 
with ample visibility for behavioral health (BH) patients to 
enhance security in ED settings. Additionally, participants 
in the study recognized the significance of having an 
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adequate number of security guards in areas with a direct 
line of sight to entrance doors, along with the necessary 
training to handle “code gray” situations involving 
aggressive behaviors, which was perceived as crucial. In 
summary, prioritizing security safeguards individuals and 
property and contributes to a safer and more efficient care 
delivery system in healthcare environments.

Team visibility
Effective healthcare facility design enhances team visibility 
among staff members, fostering a sense of proximity, 
connectedness, and improved communication (13,23,24). 
This aspect of design plays a pivotal role in shaping the 
dynamics of teamwork among healthcare professionals, 
including physicians, nurses, and support staff, ultimately 
influencing efficiency and safety outcomes (5,24,49,51,52). 

When healthcare facility design prioritizes team 
visibility, staff members are readily available to support one 
another in addressing security or safety concerns, creating 
an environment that promotes collective well-being 
(24,49). For instance, a study conducted by Naccarella (24) 
underscores the consistent emphasis placed by staff on the 
importance of both auditory and visual awareness within the 
healthcare setting, particularly in the ED. This heightened 
awareness not only enables staff to monitor ongoing 
events effectively but also helps them maintain situational 
awareness. Such awareness is paramount in enhancing 
staff and patient safety, including the early detection and 
effective management of potential hazards such as violence 
or aggression. 

Various design elements contribute to enhancing peer 
visibility, including the implementation of open layouts, 
wider corridors, nurse stations positioned at counter 
height, strategically located nurse stations, and the 
integration of transparency between team stations or team 
rooms (13,23,24,49,53). By incorporating these visibility-
enhancing design elements, healthcare facilities are prone 
to creating a safer and more collaborative environment 
for their staff, ultimately improving the quality of care and 
patient outcomes.

Furniture and equipment ergonomics
Existing evidence underscores the compelling need 
to integrate ergonomic considerations into healthcare 
facility design, particularly concerning the size, form, 
angles, and clearances of workstations, chairs, desks, and 
various equipment, all of which should be customizable 
and adjustable to cater to individual user needs (54-56). 

Ergonomically designed furniture and equipment play a 
pivotal role in enhancing the overall performance of healthcare 
workers while simultaneously mitigating the risk of work-
related musculoskeletal disorders (WMSD) (25,55-60).  
These ergonomic considerations acknowledge the unique 
needs and preferences of healthcare professionals and 
align with the broader goal of creating a workspace 
that prioritizes both comfort and efficiency, ultimately 
contributing to the well-being of staff and the quality of 
care they provide.

In summary, understanding the impact of the physical 
environment on patient and staff safety is crucial for 
creating healthcare settings that prioritize the well-being of 
all individuals involved. Continuous research, evaluation, 
and improvement are essential to staying abreast of evolving 
best practices and adapting to emerging challenges, 
ultimately creating settings that support the highest 
standards of healthcare safety and the well-being of all those 
within the healthcare environment.

Positive distraction
Due to illness-related factors, healthcare environments 
often induce stress and anxiety in patients and staff 
(61,62). The relationship between positive distractions in 
healthcare settings and patient safety outcomes has been 
a topic of interest among researchers (63-65). Positive 
distractions refer to stimuli intentionally designed to 
enhance the sensory experiences of patients, produce 
positive feelings, and hold attention without burdening 
or stressing the individual, blocking worrisome thoughts 
(62,66). 

Designing healthcare facilities with features like calming 
music, pleasing colors, engaging stimuli, natural light, and 
scenic views introduces positive distractions that enhance 
patient and staff safety (4,62-65,67). For example, a study 
by Beukeboom et al. (64) revealed that the presence of 
natural plants and posters reduced patients’ stress levels. 
Vetter et al.’s (65) comprehensive literature review further 
emphasized the positive impact of art forms, music, natural 
imagery, spacious rooms, and sunlight in mitigating patient 
anxiety and pain. Moreover, Kim et al. (63) demonstrated 
the effectiveness of allowing patients to choose music 
during surgery, showing a reduction in intraoperative 
anxiety and improved safety outcomes. These findings 
emphasize the potential of positive distractions to mitigate 
stress and anxiety, enhancing safety for patients and staff. 
Incorporating such elements into healthcare facility design 
and management is a valuable strategy for promoting 
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overall well-being and safety.

Rationale and knowledge gap

This study is driven by the critical necessity to prioritize 
safety within healthcare environments, safeguarding the 
interests of both patients and staff. Incidents compromising 
safety in healthcare settings carry significant repercussions, 
including potential patient harm, heightened healthcare 
expenditures, and declining staff morale. Consequently, a 
comprehensive understanding of the factors contributing 
to safety outcomes becomes imperative for healthcare 
organizations to develop and implement effective risk 
mitigation strategies and ultimately enhance overall safety.

The Job Demands-Control-Support (JDCS) model is a 
valuable framework aligned with the rationale for this study 
(68,69). Recognized for its ability to elucidate how job-
related factors impact employees’ psychological well-being, 
the JDCS model encompasses critical dimensions such as 
job demands, control over work, and social support in the 
workplace (69). This model proves particularly pertinent 
when examining the influence of environmental factors 
on staff safety perceptions, as it delves into the intricate 
interplay between job demands, control, and support in 
shaping employees’ overall well-being (68). In the context 
of this study, the JDCS model furnishes a solid theoretical 
foundation for exploring the specific environmental factors 
that contribute to staff satisfaction with safety perceptions. 
By contextualizing these elements within the framework of 
the JDCS model, researchers can effectively unravel their 
role in shaping the psychological well-being of healthcare 
staff and their overall safety perceptions.

Purpose

The primary aim of this study was to assess how various 
physical environment attributes impact staff satisfaction 
with safety, encompassing staff, patients, and visitors, and to 
elucidate the integration of these findings into our facility 
planning and design approach. This research is rooted in 
the global recognition of healthcare safety as a top priority, 
acknowledged by influential organizations such as WHO 
and the JDCS model. Safety in healthcare settings is of 
utmost significance, encompassing the well-being of both 
patients and staff. Adequate safety measures contribute 
to the quality of care and serve as crucial performance 
indicators for healthcare facilities.

However, existing research has revealed substantial 

gaps, particularly in understanding how the physical 
environment influences safety perceptions among clinical 
and non-clinical staff in healthcare settings. To address 
these critical gaps, this study is meticulously designed to 
thoroughly investigate the satisfaction levels associated with 
specific attributes of the physical environment. Through 
this research, we aim to uncover valuable insights into the 
factors that significantly impact staff satisfaction with safety, 
whether related to patients or visitors.

This research endeavor aspires to make a substantial 
contribution to the field of healthcare safety by providing a 
nuanced understanding of how various physical environment 
attributes influence safety perceptions among staff. These 
insights will enrich the existing body of knowledge and 
offer practical guidance to healthcare organizations as they 
strive to enhance safety measures and create more secure 
and supportive environments for their personnel and those 
they serve. Ultimately, this study seeks to bridge critical 
research gaps and facilitate evidence-based decision-making 
to comprehensively improve safety in healthcare settings.

Methods

The Healthcare System being examined is a prominent 
healthcare network in Central New York. It encompasses 
a vast network of healthcare facilities, including more 
than 40 outpatient clinics and six regional hospitals. This 
comprehensive system provides diverse medical services, 
covering acute care, specialty care, primary care, mental 
health services, and preventive dental care for children, 
among other healthcare offerings. The development 
process of the survey in this study prioritized content 
validity, achieved through a rigorous and iterative 
approach that involved input from a multidisciplinary team 
comprising researchers, planners, architects, and designers. 
Furthermore, an exhaustive literature review informed the 
selection of specific physical environment attributes closely 
linked with safety perceptions, enhancing the survey’s 
relevance. It is worth noting that the survey instrument had 
previously demonstrated its effectiveness in similar projects. 
However, due to constraints in terms of both budget and 
time, formal reliability testing for the survey could not be 
conducted—nevertheless, the robust development process 
aimed to maximize the survey’s reliability and validity within 
these limitations.

The survey included demographic questions about 
age, gender, role, and department. Satisfaction ratings for 
various physical environment attributes were measured 
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using a Likert-type scale, ranging from 1 (extremely 
unsatisfied) to 5 (extremely satisfied). Additionally, two 
optional open-ended questions were included in the online 
survey to gather deeper understanding of stakeholder’s 
perceptions:

(I) How could the physical environment enhance 
efficiency, experience, or safety?

(II) What specific changes would you propose to 
enhance functionality?

The online survey was conducted using Qualtrics and 
targeted staff members during the study’s early planning 
and programming stages. It should be noted that formal 
Institutional Review Board (IRB) approval was not required; 
however, the survey underwent an internal informal review 
process. To collect responses, a convenient sampling 
approach was employed, involving the distribution of the 
survey to all employees within the healthcare network. This 
distribution was coordinated internally and took place over 
three weeks in 2022. While the exact number of employees 
approached was not disclosed to the research team, it was 
approximately 2000 individuals. To obtain a representative 
sample with a 95% confidence level and a 5% margin of 
error, the target sample size was determined to be around 
384 employees. Anonymity was maintained as participants 
were not required to log in to complete the survey. Data 
security measures, including encryption and IP address 
tracking restrictions, were implemented to ensure the 
protection of participants’ information.

The collected data underwent analysis using descriptive 
and regression techniques within the Qualtrics XM 
Stats IQ platform. Descriptive analysis was used to 
calculate each variable’s frequencies, means, and medians. 
Regression analysis employed the “Relative Importance” 
method, recommended for survey data analysis, especially 
when addressing multicollinearity issues common in 
survey research. Qualitative insights from open-ended 
questions were processed using Qualtrics XM Text IQ 
and Microsoft Excel. Thematic saturation was achieved 
through a systematic coding process in Qualtrics, where 
recurring themes were identified and resolved through team 
discussions. This approach resulted in a comprehensive 
coding framework covering all identified themes. New 
responses consistently reinforced existing themes as coding 
continued, indicating that thematic saturation had been 
reached. The key themes and findings provided a robust 
qualitative understanding of the data. A directed content 
analysis approach was employed to enhance further the 
depth and comprehensiveness of the analysis, guided by 

critical safety predictors identified through the regression 
analysis. The coded results were exported and refined in 
an Excel document, allowing for additional clustering 
and analysis, ultimately contributing to a comprehensive 
qualitative assessment.

Results

Descriptive statistics 

This study engaged diverse staff members (n=1,145) with 
a response rate of approximately 57.25%. Participants 
ranged from various roles, departments, and age groups, as 
represented in Figures S1-S3. Descriptive results of staff’s 
perception of patient and visitor’s satisfaction with physical 
environment attributes and patient safety are presented in 
Table 1. Additionally, Table 2 displays the staff’s satisfaction 
ranking of physical environment components or staff safety. 

Regression modeling

The regression model assessed staff perceptions of patient 
and visitor safety, incorporating the variables outlined 
in Table 1. The results, as presented in Table 3, indicate 
that patient privacy, space adjacency, positive distraction, 
clear signage, cleanliness, and flooring quality emerged as 
significant predictors for satisfactory patient and visitor 
safety [n=663, adjusted R-squared =23.1%, standard error 
(SE) =0.879, P<0.00001]. Furthermore, it is noteworthy 
that staff’s perception of patient or family satisfaction with 
privacy and room adjacency accounted for 23% of staff 
satisfaction with patient safety perceptions, suggesting that 
while these factors play a substantial role, other unexplored 
variables may influence safety perceptions.

Additionally, the regression model evaluating satisfaction 
with staff safety perceptions included all variables detailed 
in Table 2. As indicated in Table 4, the relative importance 
regression analysis identified several significant predictors: 
security, staff privacy, team visibility, and comfortable 
furniture (n=781, adjusted R square =46.6%, SE =0.823, 
P<0.00001). These findings underscore the multifaceted 
nature of staff safety perceptions within healthcare 
environments and emphasize the importance of various 
factors in shaping these perceptions.

Open-ended comments

In our study, we collected insights from 393 respondents 

https://cdn.amegroups.cn/static/public/JHMHP-23-93-Supplementary.pdf
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regarding potential improvements to the physical 
environment, focusing on enhancing team efficiency and 
patient safety (Question 1). Furthermore, 433 staff members 
shared insights specific to their respective departments 
(Question 2). Given that two separate questions were 
employed, which resulted in varying participant counts, 
it was necessary to combine these responses to gain a 
deeper understanding of the emerging themes. From 
the analysis of open-ended responses, we identified a 
total of fourteen themes related to physical environment 
attributes that have an impact on safety perceptions.  
Table 5 illustrates the quantity and examples of staff quotes 
relevant to the extracted themes. The results revealed that 
there was an overlap between individuals who provided 
department-specific and generalized feedback, as a portion 
of respondents offered both department-specific and 
generalized feedback. This overlap suggests that some 
participants shared broader insights while also providing 
input specific to their departments. However, it is important 
to note that most respondents tended to focus on either 

department-specific or generalized feedback, with only a 
smaller subset offering both.

In applying the directed content analysis approach, 
we intentionally included specific themes such as 
signage, positive distraction, and team visibility in 
Table 5, even though these elements were not explicitly 
mentioned by respondents as direct contributors to their 
safety perceptions. Furthermore, it’s noteworthy that 
the participants placed emphasis on factors like code 
compliance, technology and equipment, visual connectivity 
with patients,  and room size in relation to safety 
perceptions, despite these aspects not being identified as 
significant predictors in the regression model. The inclusion 
of this information in Table 5 is intended to provide a 
foundation for potential areas of research exploration in the 
future.

Table 6 summarizes how staff connected improved safety 
conditions to various related perceptions. This paper 
will delve into comments on the significant regression 
predictors, which will be highlighted in the subsequent 

Table 1 Staff perception of patient and visitor’s satisfaction with physical environment attributes and patient safety

Variable n M Median

Patient safety 663 3.79 4.0

the adjacency of primary rooms in your departments 514 3.38 3

Inter-departmental adjacency 547 3.33 3

Size of primary rooms 529 3.24 3

The flexibility of primary rooms 517 3.23 3

Patient privacy 582 3.19 3

Reduced patient anxiety 560 3.13 3

Wayfinding 597 3.08 3

Comfortable furniture 609 3.07 3

Clear signage 616 3.05 3

Convenient parking access 599 3.03 3

Family privacy 554 3.03 3

Access to daylighting 583 3.01 3

Positive distractions 577 3.00 3

Views to nature 578 2.97 3

Storage space for personal belongings 544 2.95 3

Cleanliness 611 2.94 3

Acoustical levels 594 2.93 3

Attractive or inviting colors or materials 604 2.84 3

Quality of flooring 604 2.84 3
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sections. The counts (n) represent the number of coded 
responses for each theme. The variation in the counts 
reflects the diversity in participants’ responses, rather 
than implying the relative importance of themes. It is 
important to emphasize that the numbers are not indicative 

of the significance of a theme but rather demonstrate the 
prevalence of certain topics within the data. The wide range 
is a result of the participants’ diverse perspectives and the 
richness of the qualitative data. Each theme contributes 
uniquely to our understanding of the subject matter, and 

Table 2 Descriptive statistics of staff satisfaction with physical environment attributes and staff safety

Variable Count Average Median

Staff safety 781 3.68 4.0

Security 779 3.61 4.0

Visual display of work information 770 3.53 4.0

Proximity of supplies 769 3.52 4.0

Team visibility 760 3.45 4.0

Patient visibility 651 3.43 3.0

Department adjacency 711 3.39 3.0

The adjacency of primary rooms in your departments 680 3.33 3.0

Number of equipment 745 3.29 3.0

Equipment quality 760 3.26 3.0

Convenient parking access 766 3.21 3.0

Department size 789 3.20 3.0

The flexibility of primary rooms 645 3.20 3.0

Number of primary rooms in your department 696 3.16 3.0

Number of radiology room 297 3.15 3.0

Size of primary rooms in your department 701 3.14 3.0

Number of exam rooms 510 3.12 3.0

Adequate team collaboration spaces 763 3.09 3.0

Staff workspace size 784 3.08 3.0

Comfortable furniture 775 3.04 3.0

Number of staff office spaces 741 3.01 3.0

Quality of staff office spaces 746 3.01 3.0

Staff privacy 780 2.94 3.0

Cleanliness 792 2.91 3.0

Acoustical levels 751 2.87 3.0

Access to daylighting 768 2.84 3.0

HVAC performance 735 2.83 3.0

Adequate staff break rooms 760 2.83 3.0

Attractive or inviting colors or materials 764 2.76 3.0

Views to nature 745 2.71 3.0

Quality of flooring 777 2.67 3.0

Storage space 761 2.67 2.0

HVAC, heating, ventilation and air conditioning.
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none should be perceived as less important than others. Our 
intention is to provide a comprehensive overview of the 
various aspects raised by the participants in their feedback.

Patient privacy
Patient privacy was identified as a critical factor in 
enhancing patient safety perceptions (n=145). Participants 
recommended various physical environment features to 
improve patient privacy, including private patient rooms, 
reconfigured furniture, sound-absorbing materials, wall 
divisions, and improved spatial design in registration and 
check-out areas. Staff members emphasized the importance 
of acoustically designed spaces in supporting HIPAA 
guidelines and improving the patient experience while 
reducing staff anxiety, particularly in patient rooms and 
registration areas. Furthermore, specific spaces, such as the 
therapy gym, were reported to have inadequate sizes that 
compromised patient privacy. The limited space resulted 
in a noisy environment, making it challenging for patients 
to follow directions and participate effectively in physically 
demanding activities.

Staff privacy
Participants highlighted the significance of workspaces that 
ensure acoustical privacy for staff members (n=25). Shared 
offices with staff engaged in frequent virtual calls posed 
challenges, as private conversations could be overheard 

due to limited space. This compromised staff focus and 
violated HIPAA policies. Nurses recommended potential 
solutions such as incorporating soft music or white noise 
in the environment and utilizing plastic windows around 
nurse stations. Enhancing privacy at the nurses’ station 
and implementing noise machines in patient rooms were 
also suggested to minimize the audibility of sensitive 
conversations and phone calls.

Space planning
Based on feedback from 80 participants, the study identified 
the improvement of spatial adjacencies as a crucial aspect 
of healthcare facility design. Participants emphasized 
the need for better spatial adjacency and accessibility 
to address patient and visitor frustration, inadequate 
patient privacy, and the risk of falls for elderly patients, 
particularly in winter. Insufficient parking near healthcare 
facilities negatively affected the patient’s experience, 
causing frustration and delays. Inefficient adjacencies 
posed significant challenges, especially for the elderly, who 
had to navigate long distances that were deemed unsafe, 
particularly during winter months.

Participants highlighted the importance of departmental 
adjacency and access for achieving positive patient safety 
perceptions. Inadequate adjacencies adversely affected 
patient wayfinding experience and throughput perceptions. 
For instance, staff members reported confusion and 

Table 3 Significant physical environment predictors of staff perceptions of patient and visitor safety retrieved from the regression model

Variable Relative importance Coefficient P value Imputed value

Patient privacy 23.2% 0.117242 <0.0001 3.194158

Adjacency of primary rooms in departments 23.1% 0.156262 <0.00001 3

Positive distractions 20.0% 0.125862 0.004197 3.001733

Clear signage 17.0% 0.10012 0.021772 3.051948

Cleanliness 12.5% 0.075029 0.004883 2.944354

Quality of flooring 4.0% 0.029406 0.011879 2.836093

Table 4 Significant physical environment predictors of satisfaction with staff safety retrieved from the regression model

Variable Relative importance Coefficient P value Imputed value

Security 49.7% 0.230911 <0.00001 3.612323

Staff privacy 24.5% 0.138648 <0.00001 2.935897

Team visibility 15.1% 0.106837 0.000473 4

Comfortable furniture 10.7% 0.084569 0.00607 3.042581
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Table 5 Staff quotes on factors impacting staff safety

Theme Code Impact on safety

Patient privacy 
(n=145)

Patient acoustical 
privacy, private rooms, 
private bathroom, 
HIPAA compliance

“There is no privacy for us to check in patients for appointments, and there are constant HIPAA 
violations because of the design of the office.”

“Private rooms for inpatients would be better due to patient privacy and infection control.”

“Rooms have no soundproofing, and conversations can easily be overheard.”

Cleanliness 
(n=131)

Cleanliness of the 
overall environment, 
floors, rooms, 
curtains, surfaces, 
bathrooms, and 
patient rooms

“Painted walls, floors without damage, dirt, and dust, and clean windows all work to make the 
patient safe and feeling safe and comfortable.”

“Our building is never cleaned. We have bags of trash in breakrooms and sometimes in the halls. 
The bathrooms are disgusting, toilets are not cleaned, and trash is overflowing.” 

“The flooring has been terrible. Most mornings, we open the clinic to dirty floors that have 
not been cleaned, trash not removed, and roaming herds of dust bunnies. We are performing 
procedures, and the rooms are not clean.”

Staff privacy 
(n=36)

Acoustical privacy for 
virtual meetings or 
team meetings

“Perioperative care - there is no glass barrier shielding conversations from patients regardless 
of having to monitor patients - communication should still be private as discussions include 
pertinent patient information.”

“Walls too thin. Patients can hear what is said in adjacent exam rooms/offices/nurses’ stations. 
Very little privacy.”

Floor type  
(n=33)

Removing floors, 
repairing floors, 
removing carpet

“Better flooring would mean fewer trips/slips, as well as safer from an infection control 
standpoint over the current carpeting.”

“Clean/new carpet and painting walls would provide a bright, clean environment and reduce 
allergens from old dirty carpet.”

“It is great that the carpeting has been taken up and tile is put in its place in the clinic area. 
Carpeting should not be in the clinics at all. It cannot be thoroughly cleaned & holds allergens, 
dust & other unhealthy things.”

Ergonomics 
(n=32)

Furniture or equipment 
ergonomics

“Chairs at nurse station desks are ripping and unsafe.”

“Access to equipment that would make the job more ergonomic is often denied (standing desk, 
headsets, wrist/mouse rests for hands, etc.).”

“The office chairs are aged, dirty, and uncomfortable.”

Visual 
connectivity 
(n=28)

Openness, visual 
connectivity

“Patient room doors with windows to view the patients would allow us to visualize the patients 
and thereby increase patient safety.”

“If we could see [inside] all the patient rooms, we would be more aware of what was happening 
immediately.”

Room size  
(n=23)

Needing more 
space, crowded 
environments

“With a larger space and better workflow, it reduces the likelihood of an error, which improves 
patient safety and tends to be quicker with enhancing the patient experience.”

“More open space in outpatient clinics would mean fewer safety issues related to poor space 
issues. It would allow staff to expand their practices and include interventions that currently we 
cannot pursue due to space limitations.”

“In one location, patients have tripped, fallen, and been injured secondary to insufficient space 
to adequately house large pieces of equipment or staff workstations being in the walkway 
between areas in the clinic.”

Security (n=19) Patient violence, 
distance to security 
staff

“Staff is positioned at the far end of the treatment room, so if a patient becomes violent or 
threatening, staff has to pass them to exit.”

“Perhaps one or two closed circuit cameras or change the entrance so we can see who is 
coming in if they have fallen/need assistance or have a weapon. Front staff cannot see who has 
entered until they are a foot from them.”

Table 5 (continued)
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workflow/patient throughput issues arising from the shared 
space between the dentist’s front desk and the therapy front 
desk. A nurse in the inpatient birthing center emphasized 
the need for a dedicated floor to ensure infant safety, which 

would improve travel patterns, patient satisfaction, and 
overall infant safety.

The absence of necessary space functions adjacent to 
or within a department had a detrimental impact on travel 

Table 5 (continued)

Theme Code Impact on safety

Programming 
(n=18)

Spatial adjacency, 
med rooms, dirty 
utility, clean room

“We should have one floor; we have an elevator that is broken down more than it works, so 
patients have to go back to their cars and drive around to the back of the building or vice versa, 
which is not safe for the elderly, especially in the winter months.”

“A dedicated med room that locks to improve safety and patient flow.”

“We currently have crutches and walkers to give to patients stored in the dirty utility room, which 
is not sanitary.”

Code  
compliance 
(n=14)

Fire distinguishers, 
sprinkler system, the 
path of egress

“Our current building has been out of compliance since 2015 with expired fire extinguishers 
lasted services back in 2015. We also have missing smoke detectors, no breakroom, and no 
privacy to meet with the patients as needed.”

“We MUST change the way the bathroom doors open in rooms 516 and 517 - they should open 
INTO the bathroom, not into the patient room. This [lack of clearance] is a MAJOR safety hazard 
for both patients and staff.”

Technology-
equipment  
(n=12)

Trip hazard, access 
control

“Our bedside computers are cumbersome and dangerous d/t always coming unhinged, falling 
sideways, so the scanner can fall off the side and break.”

“To enhance staff safety, there should be a keypad or badge tap to enter the hallway where the 
lab is.”

Layout  
properties  
(n=11)

Sinks, therapeutic 
experience, central 
nurse stations

“Mental health providers should have more comforting rooms and less clinical. Currently, they 
see patients in an exam room with an exam table, uncomfortable chairs, and no art. This is not 
conducive to helping patients with their anxiety or helping them feel safe to talk about their 
issues.”

“If all nurses were in 1 nurses’ station, Rooming of patients becomes timelier and more efficient, 
resulting in an improved and satisfying patient experience, and enhanced patient safety as 
delays should be minimal if any.”

Environmental 
conditions (n=5)

HVAC, lighting “There is inadequate ventilation to meet with patients during covid safely, and the portable HEPA 
filters make too much noise to run during patient appointments.”

“Upgrade lighting in SPD (safety and infection control) improve staff ability to visualize instrument 
processing problems.”

Signage (n=17) Signage and 
wayfinding

“The wayfinding, signage, and distance traveled to the exam room for our elderly patients is 
suboptimal.”

“Color floor tiles or clearer signage to help direct patients to the correct registration desk or 
exit.”

“Paint and update décor- improve the department’s mood for patients and staff.”

Team visibility 
(n=6)

“Ability to communicate with secretaries and providers, able to keep an eye out for patients.”

“Managers and Supervisors to be in one area for ease of communication.”

Positive 
distraction 
(n=114)

View of nature, 
artwork, colors

“With the right-sized curtains and clean windows, the patient can experience quicker healing 
with views of nature and more control over the glaring sun.”

“This clinic has no views of nature (or windows, for that matter).”

“The view is of a smokestack on a black rubber roof. The artwork is sun-bleached.”

HIPAA, Health Information Portability and Accountability Act; HVAC, heating, ventilation and air conditioning; SPD, surge protective services.
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distances, patient experience, and safety perceptions. 
Staff members in the birth center highlighted how the 
lack of operating rooms (ORs) in their unit compromised 
patient safety. Moreover, the unit’s size and the spaces’ 
adjacency influenced travel distances and staff assignments. 
Participants raised concerns about the safety risks of long 
walking distances between departments. Lastly, the lack of 
acoustical privacy and patients traversing provider office 
areas during appointments were identified as violations of 
HIPAA guidelines. Staff members reported being able to 
hear dictations, compromising patient privacy and safety.

Cleanliness
The cleanliness of healthcare spaces was identified as 
critical for ensuring patient and staff safety by minimizing 
the risk of infection transmission and allergen-related 
issues (n=131). Staff members recommended implementing 
regular cleaning and dusting practices for floors, exam 
rooms, offices, bathrooms, trays, and linen to maintain 
sanitary conditions. Concerns were raised regarding the 
need for sufficient housekeeping staff, leading some staff 
members to clean the spaces themselves. Nurses in the 
ED highlighted limited cleaning assistance at night, which 
only covered specific areas upon request. Dusting surfaces 
was emphasized as essential for promoting staff safety 
and health, as dust can aggravate allergies. Staff members 
suggested removing carpets, improving environmental 
brightness, and reducing allergen exposure.

Quality of flooring
Insights from a subset of participants (n=33) highlighted 
the critical role of flooring quality in influencing safety 
perceptions. The type of flooring was observed to impact 

its cleanability and potential to harbor pathogens. Staff 
members recommended replacing carpet flooring with 
impermeable materials like sheet vinyl or epoxy flooring 
to enhance infection control and maintain cleanliness. 
Additionally, the influence of flooring types, particularly 
carpets, on the presence of tripping hazards was noted.

Security
Adequate technology and staffing were crucial factors 
in creating a secure environment and ensuring the 
staff ’s sense of safety. Staff members raised security 
concerns, particularly in surgery, registration, outpatient 
clinics, and EDs (n=19). Insufficient or absent security 
personnel resulted in verbal abuse from patients, leading 
to an insecure environment. Participants recommended 
implementing physical changes, such as improved ambient 
conditions through adequate lighting in the ED, to mitigate 
visitor hostility. Design modifications, including safe and 
easily accessible exits from each department, were deemed 
necessary for emergent events. Suggestions were made to 
enhance security systems, such as closed-circuit cameras at 
entrances and exits and lockable inter-department doors 
with key-badge access.

Team visibility
A small group of participants emphasized the importance 
of team visibility in ensuring staff safety (n=6). Proximity 
among staff members was critical for improving awareness 
of potential safety issues and enabling timely emergency 
responses. Team visibility was also seen as a deterrent against 
violence or aggression towards staff. Staff working in isolated 
or separate areas perceived a higher risk of such incidents. 
Recommendations included locating nurses and administrative 
staff near enhanced team visibility for improved access and 
communication and identifying segmented floor plans that 
hinder effective team collaboration and care delivery.

Ergonomic furniture and equipment
The importance of ergonomic, clean, and comfortable 
furniture and equipment for promoting staff health and 
safety was highlighted by participants (n=15). Ergonomic 
equipment was seen to reduce physical strain on healthcare 
providers during direct patient care. Suggestions included 
providing adjustable exam tables and ceiling lifts, 
particularly for transferring bariatric patients.

Positive distraction
Staff members highlighted the importance of incorporating 

Table 6 Impact of improved safety on other outcomes

Improved safety outcomes n %

Reduced falls 13 23%

Improved infection control 13 23%

Improved staff and patient experience 11 19%

Improved delivery of care 7 12%

Efficiency and cost 6 11%

Improved staff physical health 5 9%

Staff satisfaction 1 2%

Improved space usage 1 2%

Sum 57 100%
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positive distractions and enhancing aesthetics in healthcare 
facilities (n=114). They believed these measures could 
significantly improve patients’ experiences, create a 
therapeutic and safe environment, increase comfort 
levels, enhance satisfaction, and boost staff morale. One 
staff member mentioned that patients desired more 
windows, allowing access to natural light and providing 
views of therapeutic scenery. Additionally, staff members 
recommended utilizing bright and cheerful colors in 
pediatric environments as an effective strategy to distract 
patients and reduce their stress levels.

Signage
According to feedback from 17 participants, effective 
signage emerged as a crucial attribute for enhancing patient 
flow, efficiency, and experience. An excessive number of 
signs were found to overwhelm patients. However, it was 
emphasized that the quantity and placement of signage 
should be strategically determined to minimize confusion 
and enhance visibility. Clear and prominently displayed 
signage was important for wayfinding across various 
departments, floors, exits, and entrances. A staff member 
from the imaging department highlighted the necessity 
for clearer signage or color-coded floor tiles to guide 
patients back to the main entrance. Participants further 
recommended the deployment of volunteer staff to assist 
patients that encounter difficulties with wayfinding due to 
inadequate signage.

Discussion

Comparison with similar research

The study’s comprehensive findings, drawing from 
quantitative and qualitative data, provide essential insights 
into enhancing safety through healthcare facility design, 
aligning well with the JDCS model principles. While our 
strategic plan set overarching objectives, the survey results 
empowered our team to create customized, evidence-based 
solutions tailored to individual departments and sites, a 
user-centric approach consistent with the JDCS model’s 
focus on job characteristics and employee well-being (68,69).

This approach was instrumental in bridging the gap 
between leadership goals and staff needs, akin to how the 
JDCS model addresses the interplay between job demands, 
control, and social support in the workplace (69). Collecting 
and incorporating end-user feedback right from the outset 
enriched our facility planning process, resulting in master 

plans deeply rooted in the realities of daily operations 
and direct patient care. In the subsequent sections, we 
will further explore the relationship between significant 
predictors of safety perceptions, draw parallels with related 
research, and dissect their implications within our facility 
planning process, all within the context of the JDCS model’s 
principles. 

Patient privacy
The study’s findings align closely with existing literature 
on the importance of patient privacy in healthcare 
facility design (8,12-15). Recommendations such as the 
introduction of private patient rooms, sound-absorbing 
materials, and improved spatial design for registration and 
check-out locations reflect the significance of these factors 
in healthcare facility planning, reinforcing their relevance 
(8,13-15).

Additionally, the study’s revelation regarding inadequate 
space sizes compromising patient privacy underscores 
an underexplored aspect of healthcare design. This new 
knowledge led to our adaptations in planning and design 
processes that emphasized individual patient rooms and 
strategic workstation and registration area placements 
(Figure 1). These modifications were made with the 
dual purpose of improving sound isolation and placing 
a high priority on enhancing the patient’s experience 
by upholding privacy as a fundamental element of 
healthcare environments. Future research opportunities 
lie in quantitatively measuring the impact of specific 
design changes on patient privacy perceptions, such as 
private patient rooms and sound-absorbing materials. By 
prioritizing patient privacy through thoughtful spatial 
planning, healthcare organizations and policymakers create 
environments that comply with existing regulations and 
enhance patient experience and safety.

Staff privacy
In alignment with previous research on staff privacy 
in healthcare settings (13,14,17,19-21), prioritizing 
acoustical privacy emerges as a fundamental aspect not 
only for enhancing staff satisfaction but also for promoting 
staff safety and improving overall patient care quality, 
as substantiated by our findings. This parallels existing 
literature highlighting the significance of utilizing sound-
absorbing materials, such as acoustic panels and wall 
treatments, particularly in open-plan work environments, to 
mitigate noise and enhance privacy (70-72). 

However, expanding our perspective on this finding 
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is essential, considering its implications for clinical staff 
perceptions of staff privacy and safety. The absence of 
acoustical privacy becomes a latent factor that may lead to 
situations where clinical staff can be overheard, potentially 
triggering stress in families and visitors, which could result 
in aggression towards staff and subsequently reduce the 
staff’s sense of safety. This complex interplay emphasizes 
the need for further research to delve into the multifaceted 
dynamics between acoustical privacy, staff safety, and overall 
healthcare quality.

Considering these findings, our planning approach 
incorporated customized interventions to address these 
concerns, including establishing staff-exclusive zones, 
dedicated workstations, private offices, and limited access 
staff corridors (Figure 2). From a policy perspective, our 
research underscores the necessity for healthcare facility 
design guidelines and standards to include recommendations 
for soundproofing measures, appropriate room layouts, 
and technology enhancements to ensure audio privacy, 
especially in spaces designated for telemedicine. Integrating 
evidence-based design principles can significantly create 
healthcare environments prioritizing staff well-being and 
patient safety.

Space planning
The study’s findings corroborate the substantial impact of 
efficient spatial planning on both staff and patient safety, 
aligning with prior research emphasizing the significance of 
factors like spatial adjacency and wayfinding in healthcare 
facility design (3,6,9,13,25,26,30,31). Notably, participants 
in the current study recognized the pressing need for 
improved spatial adjacency and accessibility, acknowledging 
their potential to alleviate patient and visitor frustration, 
enhance patient privacy, and reduce the risk of falls. These 
insights prompted significant changes in our facility design 
approach.

In direct response to these valuable insights, we initiated 
the strategic relocation of several departments within the 
healthcare facility layout to minimize staff walking distances 
and improve access (Figures 3,4). Through this approach, 
we sought to mitigate factors contributing to staff fatigue, 
stress, and susceptibility to interruptions, all of which 
have direct implications for patient safety, as supported by 
prior research (27-29). Furthermore, our facility design 
incorporated various interventions, including improved 
parking adjacency (Figure 5) and enhanced visibility to 
entrances that have been found as wayfinding solutions 

Figure 1 The planning team recommended modifications to departmental floor plans, transitioning from the current layout to one 
consisting entirely of private rooms. The upper image depicts the current arrangement, whereas the lower image outlines the proposed 
layout.
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in mitigating stress, patient absenteeism, late arrivals, and 
frustration (13,45,73).

However, despite the progress in understanding the link 
between spatial planning and safety perceptions, a significant 
knowledge gap still needs to be addressed. Future research 
is recommended to explore specific dimensions and design 
elements that optimize spatial adjacency and wayfinding 
within healthcare facilities. Additionally, assessing the long-
term impact of these design changes on staff and patient 
safety and overall well-being could provide further insights 
into the effectiveness of such interventions, contributing to 
the ongoing improvement of healthcare facility design and 
its impact on safety.

Cleanliness 
Our study’s findings align seamlessly with existing literature, 
emphasizing the crucial role of improved cleaning and 
disinfection protocols in decreasing patient infection 
rates—a concern that resonated significantly among 
our staff participants (10,32,33,35,74). This correlation 
underscores the significance of upholding cleanliness 
standards in healthcare environments to mitigate the risks 
associated with infection transmission and allergen-related 
issues. Additionally, our staff participants acknowledged the 
importance of flooring material choices and safety, a topic 
that has been thoroughly explored in previous research 
(39,75). 

Figure 2 This illustration exemplifies our method of analyzing individual architectural structures and suggesting delineations of public, 
semi-public, private, and back-of-house areas to enhance security measures and safeguard staff privacy.
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Considering these findings, our planning recommendations 
include replacing carpet flooring with impermeable 
materials such as sheet vinyl or epoxy flooring, aligning 
with the knowledge that flooring materials can significantly 
impact cleanliness and safety. To bridge the current 
knowledge gap, future research should delve deeper into 
specific cleaning and disinfection protocols and practices 
most effective in minimizing infection risks within 
healthcare environments. Additionally, exploring the long-
term effects of flooring material choices on cleanliness, 
pathogen growth, and safety outcomes would provide 
valuable insights for healthcare facility planners and 
policymakers. This research can contribute to the ongoing 
enhancement of infection control strategies and the design 
of healthcare facilities, ultimately ensuring patients’ and 
staff’s safety and well-being.

Quality of flooring
The perceptions of our staff participants align with 
established literature, highlighting the significant influence 
of flooring quality on falls, gait, and the severity of injuries 
(39,41,76-78). These insights underscore the importance 
of carefully selecting shock-absorbing flooring materials 
such as carpet, wood, or linoleum sheets when planning 
healthcare facilities in accordance with prior research 
recommendations (39,76,77). In response to these 
findings, our planning team has proposed incorporating 
appropriate flooring materials, explicitly focusing on 
mitigating pathogen growth, reducing tripping hazards, and 
preventing fall-related injuries within healthcare settings. 
By integrating these flooring materials into the facility 
design, we aimed to create safer healthcare environments 
that prioritize the well-being of both patients and staff.

Figure 3 In the initial phase of design implementation, we present an instance of enhanced departmental adjacencies and expansion. This 
involved the incorporation of new catheterization laboratory and surgery facilities near the ED. Furthermore, a new low acuity area was 
introduced for ED patients to enhance both patient flow and satisfaction. ED, Emergency Department.
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To address the current knowledge gap, future research 
should delve into the long-term effects of flooring material 
choices on falls, injury rates, and overall safety outcomes 
in various healthcare contexts and among different patient 
populations. This research could offer valuable insights 
into the optimal flooring solutions and their implications. 
From a policy perspective, guidelines should consider the 
shock-absorbing properties of flooring materials and their 
potential impact on pathogen control and patient safety, 
ensuring a comprehensive approach to healthcare facility 
planning and design.

Security
Staff perception of security’s impact on staff safety 
aligns with extensive research findings (13,23,45-47). 
Furthermore, our study aligns with prior evidence 

(13,23,45,47,49), as staff identified several crucial design 
components within the physical environment that have 
the potential to enhance security perceptions significantly. 
These identified components include well-planned lighting 
and easily accessible exits, essential considerations during 
the facility planning phase to bolster security measures. 

To proactively enhance security during the facility 
planning, we implemented targeted interventions, as 
depicted in Figure 6. These interventions included 
initiatives such as improving the visibility of entrance 
and exit doors for registration and security personnel, 
establishing dedicated security personnel stations within 
the ED, designating staff-exclusive corridors, implementing 
badge access systems, and strategically optimizing the 
proximity of security stations to various departments. By 
integrating these specific measures into the facility’s design, 

Figure 4 The forthcoming expansion of the ED entails the establishment of a new observation unit and the incorporation of additional 
trauma rooms. To enhance accessibility and flow, the ED waiting area was repositioned. Furthermore, the imaging department will be 
expanded to accommodate future interventional Radiology facilities and holding rooms. ED, Emergency Department.
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Figure 5 As part of the master planning process, we suggested the incorporation of additional parking facilities strategically situated in 
proximity to each clinical building.

we aim to create a healthcare environment that is safer and 
more secure, ultimately benefiting both staff and patients.

Team visibility
The findings of this study align closely with prior 
research emphasizing the critical role of team visibility in 
promoting staff safety and collaboration (5,23,24,49,51). 
To incorporate these insights into our facility planning 
process, we prioritized specific design strategies, including 
open layouts, wider corridors, and the strategic placement 
of nurse stations or security stations, all of which have 
strong support in the literature for enhancing team visibility 
within healthcare facilities (5,13,23,24,49,53). Nevertheless, 
as highlighted by Naccarella (24), our approach aimed to 
strike a balance between open workspaces that enhance 
team visibility and communication and the provision of 
adequate spaces for private conversations.

However, it is essential to note a limitation of this 
study: the relatively small sample size of participants that 
emphasized the importance of team visibility in their 
safety perceptions. While these findings provide valuable 
insights, future research with more extensive and diverse 
samples could further validate and expand upon these 
observations. To drive improvements in healthcare facility 
design, policymakers, and healthcare administrators should 

consider incorporating design elements that facilitate 
team visibility, such as open layouts, wider corridors, 
and strategically located nurse or security stations, into 
guidelines and standards for healthcare facility construction 
and renovation. These measures hold the potential 
to significantly contribute to creating safer and more 
collaborative healthcare environments for both staff and 
patients, ultimately enhancing the quality of care provided.

Comfortable furniture and equipment
This finding aligns with prior research emphasizing the 
critical role of comfortable furniture in enhancing staff 
health and safety (54-57,79). Facility planners utilized 
this insight as a valuable reference point during their 
collaborative efforts with interior designers, healthcare 
administrators, and policymakers. While overall equipment 
satisfaction may not have emerged as a significant predictor 
of staff safety in the regression model, open-ended 
comments from studies highlight the substantial impact of 
equipment ergonomics on reducing the risk of WMSDs, 
aligning with prior research (57-60). Ergonomics training 
has been recommended to educate staff on WMSD risk 
factors and how ergonomics can enhance their work’s ease, 
efficiency, and safety (58,59). 

Indeed, while overall equipment satisfaction may not 

Elk street-consolidate corp offices

Parking expansion

Reskin-building 6

New clinical service addition

New BED tower expansion (3-story)

New east addition (1-story)

New support services building with tunnel 
connector

• (15,724 sf)

• (Add 20 spaces-remove garages)
• (Add 75 spaces-remove garages and houses)

• (20,000 sf-exterior wall)
• Reskin in fieldstone in lieu of existing brick masonry

• (46,000 sf)
• 5 floors (basement/first/second/third/fourth)
• Basement-expand surgery
• First floor-ED/OBS unit/new entry/lobby/registration
• Second floor-new cath lab suite
• Third floor-new OB entry with triage/exam
• Fourth floor-mechanical space

• (35,000 sf) (5,000 sf/floor)
• 5 Floors + Basement + Penthouse
• Add ±30 patient rooms/beds
• Expand ED/OBS/EMS-ambulance garage
• Add mech/new AHU

• (7,500 sf) (22’×275’)
• Expand ED waiting
• Expand cafeteria
• Add mech/new AHU (1,500 sf)

(Similar design to energy center)

• (35,000 sf/4 levels + penthouse) (7,500 sf/floor)
• New loading dock (clean supply)-first floor
• New EVS/linen/housekeeping-first floor
• New supply chain/stores-first floor
• New SPD (network SPD) (1 floor/7,500 sf)-basement floor
• New Network laboratory (2 floors/15,000 sf)-2nd/3rd floor 
(with pneumatic tube connection)
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Figure 6 Throughout the planning phase, we conducted an in-depth analysis of patient, staff, and supply flows to enhance safety, security, 
and overall efficiency.

have directly predicted staff safety satisfaction, it is crucial 
to underscore the literature’s consistent emphasis on the 
importance of ergonomically designed equipment in 
safeguarding staff musculoskeletal health and preventing 
WMSDs. Future research in the realm of design should 
delve into the specific ergonomic features and design 
principles that contribute most effectively to staff 
musculoskeletal health and safety. This could include in-
depth studies on the impact of ergonomically designed 
furniture, equipment layout, and workstation configurations 
on reducing the risk of WMSDs among healthcare staff. 

Such research could provide actionable insights for 
interior designers and policymakers to create healthcare 
environments prioritizing staff comfort, health, and safety, 
ultimately enhancing the quality of care.

Positive distraction
The regression analysis findings highlight the significance 
of positive distractions, a concept well-supported by prior 
research in healthcare settings (61-66). This alignment with 
existing research underscores the importance of integrating 
positive distractions into healthcare facility design and 

ED patient flow

Outpatient flow

RN flow to med room 
back to room

Supply delivery
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Figure 7 This image exemplifies the introduction of a low acuity space within the ED. This addition has successfully enhanced the serenity 
and efficiency of care provided to this patient cohort. The open layout was deliberately designed to offer positive distractions, featuring 
views of the exterior. ED, Emergency Department.

management to enhance overall well-being and safety 
(61,62,66). However, it is paramount to note that the open-
ended comments from our study did not directly establish 
a connection between positive distractions and safety 
perceptions. This suggests a potential gap in understanding 
the latent variable of positive distraction and its impact 
on satisfaction with patient and visitor safety. Addressing 
this gap in future research can provide deeper insights into 
the relationship between positive distractions and safety 
perceptions, further informing healthcare facility design 
strategies to improve safety outcomes. During the planning 
phase, we prioritized patient rooms and waiting areas 
along exterior walls to ensure access to natural daylight 
and outdoor views (Figure 7). We also undertook room 
reconfigurations to ensure sufficient space to accommodate 
staff and patient requirements.

Signage
The findings of our study resonate with the existing 
literature that underscores the importance of clear 

and efficient signage in healthcare settings to enhance 
wayfinding (13,31,80).  This alignment with prior 
research highlights the need to balance the quantity and 
placement of signage, a recommendation consistently 
supported by previous studies (80).  Although the 
immediate implications of signage were not initially 
incorporated into our initial planning efforts, they were 
identified as a crucial objective for our client’s future 
development plans. The potential integration of these 
findings into healthcare facility design and planning 
processes offers a promising area for future research. 
There is a need for more comprehensive investigations 
to explore the specific design characteristics and features 
of signage that have the most significant impact on 
wayfinding efficiency and safety perceptions. These 
f indings emphasize the importance of  healthcare 
policymakers and facility planners prioritizing efficient 
spatial planning and wayfinding solutions. By doing so, 
healthcare organizations can enhance safety and improve 
the overall experience for staff and patients.
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Key findings

This study reaffirms the well-established understanding 
that the design of the physical environment in healthcare 
settings substantially impacts staff safety perceptions. Our 
research identified critical factors influencing perceptions of 
patient and visitor safety for staff, including patient privacy, 
spatial adjacency, positive distractions, clear signage, 
cleanliness, and flooring quality. Furthermore, satisfaction 
with staff safety was significantly predicted by factors such 
as security, staff privacy, team visibility, and the presence 
of comfortable furniture. In addition to confirming 
existing knowledge, this research unveils novel insights by 
highlighting previously overlooked elements in the physical 
environment, including positive distractions, spatial layout, 
signage, and comfortable furniture, as significant predictors 
of staff satisfaction regarding safety perceptions.

Strengths and limitations

The study boasts several strengths. Firstly, it employed a 
holistic approach by gathering quantitative and qualitative 
data, providing a comprehensive understanding of the 
relationship between healthcare facility design and safety 
perceptions. Additionally, the study’s strength lies in its 
diverse participant pool, incorporating insights from 
various stakeholders such as clinical staff, non-clinical 
staff, and administrators, enhancing the generalizability 
of the findings. Moreover, the study contributes to 
existing knowledge by pinpointing previously overlooked 
factors, like positive distractions, staff privacy, or spatial 
planning, as significant predictors of staff satisfaction 
regarding safety perceptions. Finally, another strength of 
this study lies in its practical implications. The identified 
key drivers of safety perceptions offer actionable insights 
for healthcare organizations, architects, designers, and 
policymakers. Prioritizing patient privacy, spatial layout, 
positive distractions, clear signage, cleanliness, security, and 
ergonomic furniture can optimize healthcare environments 
for safety and well-being. 

Nevertheless, it is crucial to recognize the study’s 
limitations. One notable constraint is the relatively small 
sample size for specific emerging themes, potentially 
limiting the broader applicability of the findings. To 
enhance the robustness of these perceptions, future 
research should aim for more extensive and diverse 
participant pools. Moreover, while the study identified 
significant predictors of safety perceptions, it still needed 

to explore the causal relationships between these factors 
and actual safety outcomes. In this regard, further research 
is warranted to investigate the mechanisms through which 
healthcare facility design influences safety perceptions and 
concrete safety results. Another area for improvement lies 
in focusing solely on staff perceptions; the research team 
could not collect data from patients or visitors regarding 
their safety perceptions. This restricts the study’s scope 
to staff perspectives and leaves room for future studies to 
encompass a more comprehensive view of safety perceptions 
in healthcare settings.

During our research, we have underscored the 
paramount importance of designing clear, concise, and 
comprehensive surveys, recognizing their pivotal role in 
soliciting feedback from stakeholders and the consequential 
impact on the quality of the acquired data. In forthcoming 
facility planning endeavors, we intend to translate these 
insights into practice by meticulously crafting surveys that 
are adept at capturing a broad spectrum of perspectives, 
with a specific emphasis on distinct stakeholder categories 
including staff, patients, and management. Furthermore, 
we have gained an appreciation for the added depth and 
breadth that can be achieved by considering a wider array 
of participant characteristics in surveys, such as their 
professional roles. This heightened understanding of the 
varied perspectives and needs of diverse stakeholders has 
been a fundamental component of our future surveys, 
especially in the realm of master facility planning. This 
practice becomes particularly pertinent as different roles 
and departments assume discrete responsibilities in the 
overarching planning and design of healthcare facilities.

Conclusions 

In summary, this study comprehensively explains the 
intricate relationship between healthcare facility design 
and staff perceptions of safety. Employing a user-centered 
approach and utilizing quantitative and qualitative research 
methods, this research has paved the way for tailored, 
evidence-based solutions bridging the gap between 
leadership priorities and staff requirements. The findings 
resonate with existing literature, reaffirming the importance 
of various design elements in healthcare environments. 
Utilizing a user-centered approach and quantitative 
and qualitative research methods, the research provides 
evidence-based solutions aligning leadership priorities 
with staff needs. Emphasizing the significance of design 
elements in healthcare environments, the findings reinforce 
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existing literature and advocate for enhancements such as 
private rooms, sound-absorbing materials, and acoustical 
privacy measures. The findings underscore the importance 
of positive distractions, spatial planning, team visibility, 
and ergonomic furniture in promoting staff perceptions 
of safety. In summary, we emphasize the importance of 
integrating these physical environment qualities into 
future facility planning and policy development, with the 
goal of creating safer, more patient-centered, and efficient 
healthcare environments.
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Figure S1 Staff roles.
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Figure S2 Participant department.
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Figure S3 Age of participants.


