Evidence-Based Design: Using Design to Improve Pa8ent Outcomes and Clinic
Func8onality
Healthcare architectural design is increasingly following in the footsteps of medicine in
using scien6ﬁc research and evidence to improve healthcare outcomes1. In recent
years, there has been a growing body of evidence connec6ng the design of health care
facili6es with improved safety and quality for pa6ents, clinicians, and families 2. Some
of this research has been fueled by the need for hospitals in the U.S. to meet the
healthcare demands of a growing elderly popula6on, to update medical technology,
and to upgrade aging hospitals built in the 1970s.
Hospital-acquired infec6ons and medical errors are among the leading causes of death
in the United States3. One out of twenty-ﬁve hospitalized pa6ents has a hospitalacquired infec6on (HAI) every day. Hospitals built using evidence-based design
prac6ces have been shown to signiﬁcantly decrease HAIs and medical errors. This
approach also improves mental health, stress rates, pa6ent safety, and healthcare
worker sa6sfac6on1. As an added beneﬁt, buildings using evidence-based designs are
more energy-eﬃcient and reduce their environmental impact, which has been shown
both to improve pa6ent outcomes and to be more cost eﬀec6ve 4.
At Clínica Verde, our leadership and stakeholders understand that careful design can
improve not only health outcomes and clinic func6onality, but also reduce downstream
environmental impacts. With this in mind, Clínica Verde u6lized evidence-based design
in the design and construc6on phases of the clinic.
Beneﬁts of Evidence-Based Design In Healthcare
Research demonstrates that a well-designed healthcare facility promotes improved
health outcomes1 . Health outcomes fall into three general categories: 1) pa6ent safety,
including lower infec6on rates, fewer medical errors, and fewer falls; 2) other pa6ent
outcomes, including decreased stress, improved communica6on, less pain, decreased
depression, improved privacy, higher pa6ent sa6sfac6on, and more social support; and
3) staﬀ outcomes, including lower stress, more eﬃcient working design, fewer injuries
and more sa6sfac6on.
Pa6ent safety is an integral part of evidence-based design. Infec6ons decrease and
safety improves when hand washing is facilitated and encouraged, air quality is high
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with the use of proper ﬁlters, ﬂoors and furniture are easy to disinfect, and the water
system is designed to minimize the risk of waterborne infec6ons5.
Evidence-based design can impact other health outcomes less directly than health
safety. A good acous6c environment can improve pa6ent outcomes by lowering stress,
ensuring privacy, and increasing pa6ent sa6sfac6on1. Addi6onally, medical errors can
be impacted by ligh6ng and noise. Studies have shown that an unpredictable loud
noise can distract healthcare providers, especially if the task is complicated,
demonstra6ng the need for room designs that minimize these distrac6ons6. Other
design examples that decrease stress and improve pa6ent sa6sfac6on are views of
nature, a garden, appropriate ligh6ng, temperature regula6on, and ﬂoor plans that
welcome family visitors to provide social support1. Pa6ents with views of nature have
also reported less pain compared to pa6ents without a view of nature 7.
Clinic design can aﬀect pa6ents’ levels of stress, the quality of care they receive, their
a`tude towards the health care service, and the type of role they assume in their
recovery4. When clinics include diversions for pa6ents, reduce environmental stressors
and allow for increased social support, pa6ents are more likely to have a posi6ve
experience, and may disclose more relevant health informa6on, improve treatment
adherence, and increase the likelihood pa6ents return to the clinic.
Facili6es using evidence-based design have improved staﬀ outcomes. Facili6es that
adopt this approach show decreased levels of clinician stress and improved work
sa6sfac6on1. Controlled noise levels decrease clinician stress as well as enable
healthcare providers to communicate beber with pa6ents8. Temperature regula6on
nega6vely impacts staﬀ stress levels; a lack of regula6on may result in lower
concentra6on levels and increased error rates9. Last, an eﬃcient and thougheul layout
can enable staﬀ and clinicians to use their 6me eﬃciently, encourage clinician
collabora6on, and can provide privacy with pa6ents to build trust and open
communica6on.
Clínica Verde’s Evidence-Based Design Approach
From the ini6al planning phases, Clínica Verde designers incorporated evidence-based
design principles. Recommenda6ons were based on research, experiences and lessons
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learned by other community clinics such as Ole Health Center in Napa, California. Local
stakeholders and physicians in Nicaragua were integrated in the process and provided
input and guidance throughout the design phase.
Among the innova6ve design elements Clínica Verde incorporated are:
Use of local materials. Local materials that sa6sfy safety requirements ensure lower
environmental impact. Sourcing locally also enables contractors to replace materials
easily and contributes to the local economy and employment base.
Eﬃcient building orienta8on. PG&E assessed the orienta6on of the facility and helped
deﬁne the number of windows needed, their size, and loca6on in the building. The
study considered local seasonal sunlight to deﬁne temperature, ligh6ng, prevailing
winds and natural ven6la6on variables. The strategic use of landscaping along the
south and west eleva6ons of the clinic help shade the clinic from the intense tropical
summer sun. Operable windows placed in the prevailing wind orienta6on and interior
ceiling fans allow the clinic to passively cool the building with fresh air, elimina6ng the
need for mechanical cooling systems. These design choices help Clínica Verde reduce
energy consump6on, create op6mal natural light for examina6on rooms and public
spaces, and ensure circula6on of outside fresh air throughout the clinic.
Solar panels installa8on. Solar panels reduce energy consump6on, take advantage of
the renewable resources within the region and provide uninterrupted electrical
services for the clinic in a region with an unstable power grid.
Rainwater collec8on system. A 40,000 gallon underground cistern captures rainwater
during the winter months. In the summer months the clinic uses this valuable resource
for irriga6ng the clinic’s demonstra6on gardens. This eliminates the need to use the
more expensive municipal water system and ensures water when the municipal system
is unstable.
Design with views and nature. Throughout the clinic there are views of the natural
scenery, including the clinic gardens and the hills of Boaco. These views give staﬀ,
clinicians, pa6ents, and their companions posi6ve distrac6ons and may reduce stress
levels.
Suﬃcient space in the wai8ng area for pa8ents and companions. A prior needs
assessment conducted by staﬀ indicated that pa6ents regularly abend medical
appointments with at least one companion, and some6mes whole families. Exam
rooms were designed to accommodate these companions. In addi6on, the wai6ng
room was designed to provide a comfortable place that encourages social support,
creates posi6ve diversions, and reduces stress levels. The clinic design also provides
two exterior social gathering and play spaces for pa6ents and their families. The large,
lushly planted entry courtyard is par6ally covered from the rain and sun. The courtyard
provides protec6on from the prevailing winds and takes advantage of the cool breezes
that pass through this mountainous region. The second space is the children’s
courtyard that allows pa6ents that are wai6ng for appointments to watch over younger
children in a more secured environment.
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Large examina8on rooms with privacy. Examina6on rooms have suﬃcient space for
healthcare providers, pa6ents, and companions. Examina6on rooms are also designed
to give providers and pa6ents a sense of privacy. This enables providers to ask beber
and more detailed ques6ons, and allows pa6ents to feel more comfortable asking for
informa6on, clariﬁca6ons, and explaining their symptoms.
Clear design layout and func8onality. The open design of the clinic is easy for
providers, pa6ents, and companions to orient and navigate. The facility is divided into
four broad areas: 1) a medical examina6on area; 2) addi6onal services, including
pharmacy, dental, and laboratory services; 3) an area for prayer and reﬂec6on; and 4)
an educa6on and gathering space for the clinic’s educa6onal programs. The
organiza6on and signposts of the clinic allows pa6ents to understand the services that
are oﬀered. Addi6onally, the breadth of services enables pa6ents to receive several
services in a single visit.
Chapel and garden space. Spiritual needs are addressed with a prayer or medita6on
alcove at the entrance to the facility, a cri6cal component of health centers in a
predominantly Catholic region. This area gives family members and pa6ents a place for
emo6onal and spiritual support and reﬂec6on.
Rooms designed to support educa8onal programs. The design of the clinic supports
health educa6on including a wai6ng room large enough to provide health educa6on
discussions or charlas. A large community room at the back of the clinic provides space
for public workshops, classes, cooking demonstra6ons and nutri6on educa6on, as well
as a central space for staﬀ to share meals.
Clínica Verde’s incorpora6on of evidence-based design was the ﬁrst step in crea6ng an
environment that supports and provides dignity to pa6ents. Using the latest research
in building design principals and health outcomes, Clínica Verde has built a prototype
facility that aims to improve health outcomes, pa6ent experiences, staﬀ sa6sfac6on,
clinic func6onality, and environmental impacts.

