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Abstract. As a result of innovative design technological approaches and prac-
tices, healthcare design has dramatically improved over the years. This has resulted
in the emergence of new domains in the design of healthcare facilities. One facet
of these domains is “evidence-based design” (EBD) practices, which have left
indelible imprints on healthcare design and the built environment by focusing
on end-users. EBD has become a beneficial trend in healthcare design and is pre-
dominantly applied in the United States and Europe. However, this design practice
has not been significantly utilized in the design of Nigerian healthcare facilities.
Therefore, this paper examines the level of awareness, uptake, and prevalence of
EBD factors in five selected healthcare facilities (general hospitals) in Lagos and
Abuja, Nigeria. It also highlights the function, design aspects, principles, pro-
cess, and stages of EBD in the healthcare design process. A qualitative research
design was adopted for the present study. A structured checklist was distributed
to patients (N= 25) and staff (N= 25) to obtain their views on the EBD interven-
tion at selected general hospitals. The researcher’s observation was used to collect
other additional data. The results show that incorporating EBD elements into the
design of healthcare facilities in Nigeria will significantly reduce stress, increase
job satisfaction, and improve overall health outcomes.

Keywords: Evidence-based design · Healthcare facilities · Design factor ·
Wellbeing

1 Introduction

There has been a significant transformation in the design of healthcare facilities in recent
years. This includes the application of innovative design approaches that have created
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new domains within the healthcare milieu, such as user-centered design and evidence-
based design (EBD) (Reay et al. 2017; Quan et al. 2017), Djukic andMarić 2017). These
design approaches take into consideration the needs of users and introduce novel ways
of improving the health care landscape. The EBD is one component of this approach,
which has been defined as “the purposeful attempt to base design decisions on credible
evidence from research in order to improve design outcomes and critically evaluate
post-occupancy results” (Zimring et al. 2004). In the same vain, Oladejo et al. (2015),
recommends that healthcare facilities require the consideration andmeasurement of user
needs and expectations to achieve optimal design. This can be done by communicating
vital information to the design team and others working towards the effectiveness of the
organization.

Pioneering establishments and industries have adopted the knowledge of EBD
approaches in the last few decades and have integrated them into their context (Smith
2007). This approach has been applied in various building types, however have been
widely utilized in healthcare facilities (Hamilton and Watkins 2009). Fundamentally in
EBD approach, it is required that design strategies and evidence need to be incorporated
into different phases of the building process. To achieve this, the EBD procedure needs
to be broken down into steps that would correspond with the conventional design stages.

The Center for Health Design (CHD) documents the EBD process into eight steps,
namely: (1) define evidence-based goals and objectives; (2) find sources for relevant evi-
dence; (3) critically interpret relevant evidence; (4) create and innovate evidence-based
design concepts; (5) develop a hypothesis; (6) collect baseline performance measures;
(7) monitor implementation of design and construction; and (8) measure post-occupancy
performance results (CHD 2012; Rashid 2013). Incorporating these steps into practice
requires team work between healthcare organizations, researchers, and the design team.

Fig. 1. Integration of the evidence-based design process in project stages (Adapted from CHD
2012; Rashid 2013; Martin 2009)
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A schematicwheel showing the stages of integrating the eight-evidence-based design
process into various phases of a project from start to finish is show in Fig. 1. It is important
for designers to note that adopting EBD approach is not a rejection of creativity but a
means to improve their design solutions (Martin 2009). Similarly, Fig. 2. Highlights the
integration of EBD steps as it relates to various project designs phase as stated by the
Center for Health Design.

Fig. 2. EBD process and their integration in design stages (Adapted from CHD 2012; Rashid
2013; Martin 2009)
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1.1 Describing the Evidence-Based Design (EBD) Concept in Healthcare Settings

TheEBDconceptwas adapted fromevidence-basedmedicine (EBM),which is amedical
practice approach that emphasizes the use of evidence fromwell-designed and conducted
research to improve decision-making. EBM is “the conscientious, explicit, and judicious
use of current evidence in making decisions for clinical treatments and outcomes of
patients” (Sackett et al. 1996). This involves gathering reliable imperial evidence from
research and using the evidence to develop the basis for clinical procedures and treatment
programs (Molzahn 2007; Sackett et al. 1996, 1997).

However, the origins of evidence-based design (EBD) can be traced all the way back
to the 1860s, when the provision of fresh air was cited as the first canon for linking
the physical environment of a healthcare facility to improved patient and staff safety,
wellness, and satisfaction.With the advances made in EBD and technology development
in the 1970s, there was a gradual shift that transformed the healthcare landscape into a
“medical machine” that promoted social, physical, and psychological wellness.

The EBD approach is based on gathering data from research and project evaluations
in order to design therapeutic spaces that are restorative for patients and healthcare
workers, encourages family involvement and improves staff performance, (Smith 2007),
as well as to improve the design, management, and policymaking of healthcare facilities
(Sigma Theta Tau 2010). Studies have shown that patients who looked out into a brick
wall experienced less discomfort when exposed to a view of nature from their hospital
rooms, consumed less pain medication, and were discharged sooner than those who
looked out onto a brick wall (Ulrich 1984; Malenbaum et al. 2008).

Similarly, Mackrill et al. (2017) stated that a well-designed healthcare environ-
ment can improve patients’ and staff’s experiences as well as have a positive impact
on their physical and mental status. To achieve these positive impacts, a range of non-
pharmacological approaches have been employed in healthcare settings. For instance,
therapeutic gardens and healing gardens as non-pharmacological interventions have been
shown to improvewellness and reduce the levels of pain, agitation, and anxiety of patients
in healthcare settings (Gillis and Gatersleben 2015; Jiang 2014).

1.2 Describing the Therapeutic Environment

Patients, their families, and healthcare workers frequently perceive healthcare settings
as stressful. However, if they are structured to promote beneficial physiological, psycho-
logical, social, and behavioral effects, they can be therapeutic (Iyendo et al. 2016; Linden
et al. 2016; Uwajeh et al. 2019) (see Fig. 3). Previous research has backed up this the-
ory, demonstrating the necessity to create healing settings that increase user experience
(Ghazali and Abbas 2017; Iyendo 2017; Altimier 2004). Other effective interventions
include art therapy (Kometiani 2017), music therapy (Goldstein 2016), music medicine
(Iyendo 2016), and horticulture therapy (Detweiler et al. 2012). While the advantages
of healing environments have been explored, there is still a need to delve more into the
specific elements of these environments.

Both patients and caregivers benefit from therapeutic surroundings because they
foster a shared environment that promotes self-healing. In other words, the healing
environment should mirror the patients’ values, beliefs, and philosophies. Hence, the
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integration of EBD strategies into the healthcare environment has created a sustainable
and ecological healthcare ecosystem (Anåker et al. 2017) that improves clinical outcomes
(Ulrich et al. 2008; Iyendo 2016), economic performance, and job satisfaction (Pati et al.
2008).

Fig. 3. Amodel for understanding the therapeutic environment (Adapted fromLinden et al. 2016;
Uwajeh et al. 2019).

2 Research Methods

A qualitative research design was adopted for the present study. A structured checklist
was distributed to patients (N= 25) and staff (N= 25) to obtain their views on the EBD
intervention at selected general hospitals in Lagos andAbuja,Nigeria. Twenty-twomales
(N = 22) and twenty-eight females (N = 28) participated in the study. The researchers
also collected additional data through observation. The authors designed the structured
checklist employed in this investigation. To ensure content validity, items were adapted
from prior relevant studies (CHD 2012; Iyendo et al. 2016) and modified to fit within
our current investigation.

The information was gathered over an eight-week period in September and Octo-
ber 2021.The checklist covered four sections, including demographic characteristics of
respondents; the staff and patients’ awareness of EBD factors; the staff rating of EBD
factors; and the patient rating of EBD factors.
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3 Literature Review of Related Works

As shown in Fig. 4, the Center for Health Design (CHD) categorizes health and design
strategies for improving healthcare environments into fourteen (14) major topics: behav-
ioral andmental health; clinical design; communication; emergency department through-
put; healthcare reform; impact on ageing; infection control; noise; patient-centered med-
ical home; perception of cleanliness; population health; patient-centered-driven design;
safety; and technology.

Fig. 4. Main EBD topics on healthcare improvement (Adapted from CHD 2012)

3.1 Clinical Design

The various physical aspects of healthcare environments can either positively or nega-
tively impact patient experiences. For example, when considering an ambulatory design,
renovation, or improvement to the physical space, what a patient goes through from the
time they enter a community clinic to the time they leave the building or clinic parking
lot should always be considered during the design process. Significant evidence demon-
strates that user-centered data acquired from evidence-based studies has been used to
improve the physical environment and patient safety in hospitals through architectural
design (Selami Cifter and Cifter 2017; Ulrich et al. 2008; Calkins and Cassella 2007;
Dettenkofer et al. 2004), improved staff outcomes (Bayramzadeh and Alkazemi 2014;
Weinel 2008; Miller et al. 2006; Chhokar et al. 2005; Keir and MacDonell 2004; Nelson
et al. 2003) aswell as other factors, includingLandscape, gardens and nature-based views
(Iyendo et al. 2016; Beyer et al. 2014,Thompson et al. 2014; Lottrup et al. 2013; Ulrich
et al. 2008; Kearney andWinterbottom 2005; Ulrich 1984), Table 1 presents studies that
highlight the positive architectural impacts of well-designed clinical environments and
their effect on user’s outcome.
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Table 1. Studies on EBD interventions related to Clinical Design.

EBD factor(s) and references Findings EBD Interventions

Design impact:
Selami Cifter and Cifter 2017;
Reay et al. 2017; Ulrich et al.
2008; Calkins and Cassella 2007;
Dettenkofer et al. 2004)

• Patients may experience stress
in inadequate design clinical
settings that restrict them
privacy

• Inadequately constructed and
located nursing stations might
increase nurses’ stress levels
and degrade care quality

• Stress-free hospital
surroundings promote patient
well-being and the healing
process

• Patient-care unit floor design
should have corridors structured
around a central nursing station,
where medications and charts
are centrally situated to prevent
staff fatigue and maximise time
for treatment

• Private patient rooms enable
greater operational and
administrative freedom and
have a beneficial therapeutic
impact on patients

• Infections such as influenza,
tuberculosis (TB), measles, and
chickenpox can be prevented by
housing patients in single rooms

Improved staff outcomes:
(Bayramzadeh and Alkazemi
2014; Weinel 2008; Miller et al.
2006; Chhokar et al. 2005; Keir
and MacDonell 2004; Nelson
et al. 2003)

• Using ceiling-lift technology for
patient handling increases
patient safety and dignity

• Staff stress levels are increased
in intensive care units by
blinking lights, alarms, and
equipment noise

• When comparing ceiling lifts to
floor lifts, evidence indicates
that caregivers sustain less
musculoskeletal injuries

• Lifting and transferring patients
using a ceiling lift places less
strain on the trunk and shoulder
muscles than lifting and
transferring patients with a floor
lift

• The installation of assistive
equipment helps to reduce back
injuries among healthcare
workers

Landscape, gardens, and
nature-based views: (Iyendo
et al. 2016; Beyer et al. 2014;
Thompson et al. 2014; Lottrup
et al. 2013; Ulrich et al. 2008;
Kearney and Winterbottom 2005;
Ulrich 1984)

• Patients undergoing heart
surgery reported feeling less
anxious and stressed when
shown a landscape scenario
with trees and water bodies

• Residents of hospitals prefer
windows with abundant views
of nature over those with limited
views of nature

• In healthcare, exposure to nature
can help alleviate symptoms of
sadness, anxiety, and stress

• Patients who recover in a
hospital with a view of trees
have shorter hospital stays, use
less pain medication, and have
better outcomes than patients
who recover in a hospital with a
view of a brick wall

• Garden design that incorporates
water bodies, natural noises
such as bird song, and the sound
of the breeze results in healing
spaces that contribute to overall
wellbeing

• Introduce indoor plants to
detoxify the air and to reflect,
diffract, or absorb certain
frequencies of sound

• Certain plants are said to be as
good as carpeting in reducing
high-frequency sounds in rooms
with hard surfaces

• Integrating natural green or
land-scape aspects into the
healthcare ecosystem to
improve patient outcomes and to
foster a positive atmosphere for
visitors and healthcare providers

• Relaxing nature scenes might
help deflect unpleasant thoughts
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3.2 Communication

There are several examples of the consequences of poor communication in the litera-
ture: avoidable hospital admissions (Vermeir et al. 2015; Garåsen and Johnsen 2007) and
readmissions (Walraven et al. 2002; Moore et al. 2003). Hospital admissions have been
observed to be reduced when interventions to increase communication and coordination
are implemented (Peikes et al. 2009). Other avoidable problems of inadequate com-
munication in healthcare have been shown to have an economic impact. These include
unnecessary testing, polypharmacy-inappropriate referrals, and recurrent recommenda-
tions for concerns that were not satisfactorily addressed during the first visit. (Gandhi
et al. 2000; Epstein 1995).

3.3 Infection Control

Inmost institutions today, healthcare-associated infections and other easily transmissible
diseases are a substantial concern. Implementing some of the most current healthcare
design best practices can help to mitigate their impact. As seen in Table 2, EBD findings
and interventions from research literature, case studies, interviews, and other materials
to provide an overview of the topic of infection control are highlighted (Prussin andMarr
2015; Allegranzi and Pittet 2009; Ulrich et al. 2008; Ulrich and Wilson 2006; Griffiths

Table 2. Studies on EBD interventions related to Infection Control.

EBD factor(s) and references Findings EBD Interventions

Infection Control: [Prussin and
Marr 2015; Allegranzi and Pittet
2009; Ulrich et al. 2008; Ulrich
and Wilson 2006; Mineshita et al.
2005; Griffiths et al. 2005; Blanc
et al. 2004; Conger et al. 2004;
Sehulster et al. 2004)

• Showers, sinks, aerators,
faucets, and toilets are all
common places for pathogenic
bacteria to congregate

• Faucets should not be directed
directly into the sink trap, as
this may result in splashing

• In healthcare environments,
patients, employees, and
visitors often carry pathogens
from ill patients or other
airborne sources

• In patient rooms, placing sinks
near the entrance encourages
hand washing, but placing them
away from the bed prevents
splashes from reaching the
patient

• Environmental services
personnel’s work can be made
easier and faster by designing
rooms with furniture and
surfaces that can be easily
cleaned with only one or two
products

• Using a variety of control
methods during the construction
or remodelling process, such as
effective filters, appropriate
ventilation systems, and air
change rates

• Installation of high-efficiency
particulate air filters in acute
healthcare settings, particularly
ambulatory care facilities and
operating rooms, is
recommended to remove
particles as small as 0.3 µm in
diameter, such as (Aspergillus
spores), 2.5 µm to 3.0 µm in
diameter

• Infection transmission between
patients and caregivers is
reduced by placing
hand-washing basins with
continuous impermeable
surfaces near staff mobility
pathways

• Healthcare facilities should
keep cold water below 68°F
(20 °C), hot water above 140°F
(60 °C), and circulate hot water
with a minimum return
temperature of 124°F (51 °C)
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et al. 2005; Mineshita et al. 2005; Sehulster et al. 2004) (Blanc et al. 2004; Conger et al.
2004).

3.4 Noise

Noise has an impact on the safety and health of patients and is a significant component of
their experience. Patients frequently complain about noise levelswhile in the hospital, but
there are a variety of treatments that can help to create a healthier and more comfortable
environment (Iyendo 2016; Iyendo 2017; Iyendo et al. 2016;Hofhuis et al. 2012;Gardner
et al. 2009; Akansel and Kaymakçi 2008; Ulrich et al. 2008; Cmiel et al. 2004; Baldock
2003; Mazer 2012; Orellana et al. 2007) (Table 3).

Table 3. Studies on EBD interventions related to Noise.

EBD factor(s) and references Findings EBD Interventions

Noise: [Iyendo 2016; Iyendo
2017; Iyendo et al. 2016;
Hofhuis et al. 2012; Gardner
et al. 2009; Akansel and
Kaymakçi 2008; Ulrich et al.
2008; Cmiel et al. 2004;
Baldock 2003; Mazer 2012;
Orellana et al. 2007)

• Noise is associated with
medical and nursing errors,
as well as tracking and
monitoring activities

• Patient anxiety can be
exacerbated by noise from
physicians’ and nurses’
paging devices

• Ambient noise contributes to
sleep deprivation and
confusion, which can result
in increased prescription use
and patient constraint

• Noise has a significant
impact on employee stress
and irritation levels,
perceived job pressure,
burnout, and emotional
tiredness

• Noise impairs memory,
aggravates agitation,
aggressive behaviour,
sadness, and anxiety, and
exacerbates communication
difficulties

• Utilizing sound-absorbing
materials to reduce noise
can assist in minimising
distractions, reducing stress
and medical mistakes, and
improving sleep and general
staff job performance

• Implementation of new
technologies to mitigate the
noise generated by
physicians’ and nurses’
paging devices, as well as
fall alarm sensors put on
patient beds

• The use of pleasant natural
sound interventions, such as
singing birds, soft breeze,
and ocean waves, indicated
advantages that contribute to
patients’ and staff’s reported
restoration of attention and
stress recovery

• When compared to silence,
listening to calming music
has been demonstrated to
lower stress, blood pressure,
and post-operative trauma
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3.5 Perception of Cleanliness

In terms of infection prevention, environmental cleanliness has an impact on patient
experience, satisfaction, perceived service quality, and real service quality. To achieve
specified degrees of cleanliness, an interdisciplinary strategy is required, which includes
building design, operational and regulatory modifications, personnel education, and
organizational culture changes (CHD 2012).

3.6 Safety

The design industry and healthcare owners have often taken distinct approaches to safety.
Designers frequently consider fire and life safety, whereas healthcare owners and care-
givers may consider safety in terms of serious reportable occurrences and hospital-
acquired disorders. However, adverse outcomes such as healthcare-associated infections,
prescription errors, damage from patient handling, self-harm (or aggression against oth-
ers), security breaches, and falls can all be exacerbated by poorly built and operated hos-
pital environments. Healthcare safety is complicated and necessitates a methodical app-
roach that includes a grasp of organizational aspects, people, and the often-overlooked
environment (CHD 2012).

3.7 Technology

Healthcare facilities can improve diagnosis and treatment, as well as patient outcomes,
by utilizing cutting-edge technologies such as electronic health record systems, robotic
surgery, remote video connections, and pharmaceutical safety systems. These advances
can support cost-effective and efficient patient-centered care, all of which should be
carefully integrated into the details of the layout and design. Recent studies reveal the
advantages ofmedical robotics, wearables, and autonomous systems in healthcare during
the novel coronavirus pandemic. Robots, for example, might be employed to help limit
the spread of COVID-19 or assist in large-scale COVID-19 screening. By allowing
frontline healthcare providers to assess, evaluate, monitor, and treat patients from a
safe distance, digital health solutions, such as telehealth and telepresence technologies,
can greatly minimize the risk of infectious disease transmission (Tavakoli et al. 2020;
Parimbelli et al. 2018; Weinstein et al. 2014). The healthcare system has been able to
conduct emergency minimally invasive surgeries using telerobots, lowering the risk to
the physician during the pandemic. For example, Intuitive’s daVinci Surgical Robot has
been widely adopted in hospitals around the world (See Fig. 5). A clinician controls
the daVinci’s patient-side manipulators through a surgical console. While the surgical
console is usually situated in the same operating room as the patient, plastic sheets or
tents might be utilized to totally segregate the surgeon from COVID-19 patients with
minimum changes to existing clinical practice (Tavakoli et al. 2020).
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Fig. 5. The daVinci surgical robot by intuitive (da Vinci Systems 2021).

4 Results and Discussion

4.1 Socio-Demographic Characteristics of the Respondents’

Combined data on the distribution of respondents by gender indicates that 22 (44%) are
male and 28 (56%) are female (Fig. 6).

Male
44%

Female
56%

Gender Distribu�on of Respondents in 
Each Facility 

Fig. 6. Gender distribution of respondents in each institution.

4.2 Staff and Patient Awareness of EBD Factors in the Selected Hospitals

Table 4 presents the level of awareness about EBD among staff and patients. The findings
found that just a small percentage of staff (10%) in each of the five hospitals reported
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being aware of EBD in hospitals. This was especially noticeable among employees who
traveled outside of the country and visited hospitals in other countries, such as the United
Kingdom and the United States. On the contrary, most patients (90%) stated that they
were unaware of EBD in their hospitals. This is because EBD is not implemented at the
hospitals where they are admitted.

Table 4. Checklist for staff and patient awareness of EBD Factors in the selected healthcare
facilities

EBD Factors Number of Respondents Classification of response Awareness level (%)

Staff 25 Aware 10%

Patients 25 Oblivious 90%

4.3 Staff Rating of EBD Factors in the Selected Hospitals

Considering the extent to which the selected hospitals use EBD, most of the staff (90%)
claimed that noise levels within the hospitals were a major complaint and concern,
followed by “safety” (84%) and lack of “infection control” (66%). The findings also
revealed that most hospitals (70%) did not comply with EBD factor requirements and
that technology was used inefficiently (68%) (Fig. 7).

0 20 40 60 80 100

Clinical design
Infec�on control

Noise level
Percep�on of cleanliness

Safety
Technology

Clinical
design

Infec�on
control Noise level

Percep�on
of

cleanliness
Safety Technology

Inadequate 70 80 90 66 84 68
Adequate 30 20 10 34 16 32

EBD Factors

Fig. 7. Checklist for staff rating of EBD Factors in the selected healthcare facilities
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4.4 Patient Rating of EBD Factors in the Selected Hospitals

As provided in Fig. 8, in terms of patient perceptions of EBD use, results from the five
hospitals studied revealed that most patients (90%) believe that a lack of safety is their
primary issue, which could be attributable to ineffective staff care. This is unsurprising
given that most patients concur that hospital designs (82%) are inadequate, and noise
levels (78%) within hospitals remain a significant patient complaint, followed by a
lack of infection control (76%). A slight majority (64%) believed that technology was
underutilized in hospitals and that it should be fully employed to improve health and
well-being.

0 20 40 60 80 100

Clinical design
Infec�on control

Noise level
Percep�on of cleanliness

Safety
Technology

Clinical
design

Infec�on
control Noise level

Percep�on
of

cleanliness
Safety Technology

Inadequate 82 76 78 62 90 64
Adequate 18 24 22 38 10 36

EBD Factors

Fig. 8. Checklist for patient rating of EBD Factors in the selected healthcare facilities

5 Conclusion

The results of our research show how patients and staff in Nigerian general hospitals feel
about the use of EBD. It also yielded important data for increasing patient knowledge
and insight into the use of EBD. The staff and patients’ ratings on EBD factors revealed
that safety issues should be prioritized, followed by noise levels, infection control, and
clinical design. According to our findings, both patients and staff believe that proper
implementation or application of EBD in Nigerian hospitals would improve their health
and well-being as well as the hospital physical environment for better outcomes. As a
result, more research is needed to determine how much EBD factor support patients and
staff should receive, as well as how much they should rely on other aspects of EBD
factors for productive outcomes.
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5.1 Limitations and Directions for Future Research

Although our study was limited to only five hospitals, this appears to be a restriction in
terms of the findings’ wider transferability and generalizability. Nonetheless, because
our research is based on real-life staff and patient experiences, it adds to the empirical
research findings that are useful for informing EBD practice in hospital settings. There
is also a lack of thorough statistical analysis. We have argued, however, that interpre-
tive research, such as this investigation, is not suitable for extensive statistical analysis
because it is based solely on reporting perception. Nonetheless, a longitudinal and ethno-
graphic study in which a researcher spends a significant amount of time observing staff
and patients’ perceptions and ratings of EBD factors in use in various Nigerian hospitals
would be beneficial in providing richer insights into how EBD affects patients’ health
and wellbeing, as well as staff performance in general.
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