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Introduction: 

 The design of a mobile medical unit 
made specifically for a certain environment can 
have a greater impact than a fixed facility.  This 
thesis examines how a mobile unit could change 
the way that medicine reaches those in three 
different areas of Cambodia. It will also look at 
the current ailments and what is readily 
available to mitigate them. The health system in 
Cambodia is much different than that 
experienced in the United States. The current 
state of the health system can be traced back to 
one major event in the country’s history, the 
civil war in 1975. It wasn’t until 1979 that aid 
could begin to come back to the country. 
However, it wasn’t until the 1990’s that a 
healthcare system began to emerge again. 
Before then, most of the countries aid came 
from Non-government organizations. An article 
from the World Health Organization explains 
that the first health strategic plan wasn’t 
implemented until 2002 and that the current 
plan (2008-2015) is geared toward improving 
access to services and social protection. 
However, the countries Ministry of Health(MOH) 
finances public health care and delivers 
services. The slow emergence of a health care 
system is due to the fact that by the end of the 
1975-1979 Khmer Regime; hospitals and health 
centers were destroyed or abandoned. The lack 
of health centers began the unhygienic health 
practices that they are trying to recover from. 
The country had 25 medical doctors that 
survived, causing them to initially focus on 
quantity of medical staff. There was a total of 
1225 healthcare posts throughout the country 
that increased to 1616 post without an increase 

                                           
1 Annear, Peter Leslie, Bart Jacobs, and Matthias Nachtnebel. The Kingdom of Cambodia health system review. 
Geneva: World Health Organization, on behalf of the Asia Pacific Observatory on Health Systems and Policies, 
2015. 

in staff. Also, dealing with the fact that there 
was very limited humanitarian aid in the 1980s. 
From then to 2001 non-governmental 
organizations supplemented their aid. With over 
160 NGOs in the country, that period of “Aid” 
was described as uncoordinated and pulling in 
different directions. Their most recent push for 
quality healthcare was in 2008 with their second 
health strategic plan. This plan is geared more 
toward quality healthcare for the poor and the 
areas with the greatest need.  However, when I 
was there in 2010, there seemed to be no effort 
to get quality healthcare to the rural areas.1 

Medical care is scarce once outside the major 
cities in Cambodia. Some solutions for rurally 
accessible care has been explored in other 
countries by different companies and groups. 
MASS Design Group has designed and built 
numerous medical facilities in developing 
countries in areas that are difficult to reach. 
They build them from the ground up, employing 
the surrounding community and requiring little 
help from the developed world. They employ 
local craftsmen to build the facility while 
teaching them new techniques so that they 
mesh the new with the traditional. This meshing 
can be seen in the roof structures used as well 
as the building shapes chosen (Figure 1). 
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Examples of this is the work that they are doing 
in the Butaro District of Africa with a hospital 
and a series of doctors’ houses. On the opposite 
side of that, Clinic in a Can is a foundation that 
has developed a unit made from a shipping 
container designed to be placed anywhere and 
function with power and water for a limited 
amount of time (Figure 2). Currently these are 

being used for disaster relief and minor medical 
missions. Both design strategies have strengths 
that can be utilized. By combining aspects from 
both, one can reap the benefits from each while 
supporting local doctors and communities. 
Cambodia for example has just two functional 
hospitals for the entire country. Both of which 
are in the large city hubs which are a few days 
travel for those in the outermost parts of the 
country. I chose Cambodia for my site because 
in 2010 I went there on a medical mission with 
my church. I got a small glimpse of how much 
the country needed basic medical care. After 
that trip, I have always had an interest in 
helping those in need in developing countries. It 
is the reason that I have centered my thesis 
around mobile medical care. There is no 
definitive research that lays out the need for 
medical care in developing countries. There are 
small articles on the separate parts needed for 
a mobile self-sufficient medical unit but there is 
no book or resource that connects all the pieces. 
This thesis will explore the combination of 
mobility and functionality in a medical unit so 
that it can overcome the challenges associated 
with treacherous, off grid work. There is a great 
need for transportable medical care in a wide 
range of climates across the world. By designing 
a unit that can be dropped anywhere and be 
successful, there is a certain inclusiveness to 
the design.  

While in Cambodia, I had the opportunity to 
travel to the poorest parts of the country. It took 
us nearly six hours to get to our destination by 
van, while only being able to take a limited 
amount of resources with us. Once on site, we 
had no physical structure to work within or 
access to any type of electricity or clean running 
water. We soon realized that many of the 
medical issues requiring care were little things 
that Americans could walk down the street to 
get something to fix. There is the occasional 
exception that may need serious medical 
attention, but it is a rare occurrence. Much of 
the care needed can be cured with simple 
medication or vaccination. However, many of 
the people who live out in the far reaches of the 
country cannot travel to the city for medical 
treatment or afford it. They also do not have the 
knowledge to know what can or cannot be fixed 
with modern medicine. They are rice farmers 
who are used to living off the land and fixing 
things themselves. My trip to Cambodia sparked 
my interest in medical aid. It raised some 
questions for mobile medical care. What caused 
the country to neglect the outermost parts of 
the country? What would be the easiest way to 
transport a medical facility to a remote area? 
How will the facility or unit be transported to the 
site? Will it be able to function without power or 
would it require some power source and access 
to water? Will it be a permanent fixture or will it 
leave after some time? Does it leave an 
impression in the area it resided? 

When looking at the obstacles that the 
Cambodian health system has had to overcome, 
it is remarkable that they have a health system 
at all. To somewhat recover from no hospitals 
and just a hand full of doctors is a great 
achievement. One of the issues is that there are 
only two functioning hospitals in the country 
which are in major cities. The reasoning behind 
that is clear, with a limited infrastructure and a 
growing system it would be hard to reach every 
part of the country with quality medical care. By 
placing the hospitals in the major cities, it allows 
for the maximum number of people to be reach 
with quality health care. The fact that once a 
mile outside of the city, there is no utilities to 
connect to, no clean water, electricity, or vicinity 
to resources. The country didn’t choose to 
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neglect the rural impoverished areas, it just 
hasn’t found a way to reach those places yet.  

The way we traveled to our medical site was by 
an off road capable van that could traverse the 
rough terrain. Many of the roads are poorly 
maintained and barely big enough for one 
vehicle. Some have been washed out by rain 
and others have been only traveled by moped, 
which is the vehicle of choice for many of the 
agricultural community. There is no other mode 
of ground transportation into those areas other 
than walking. This makes getting to any site to 
build extremely difficult. The question is what 
kind of vehicle can handle this terrain and carry 
an adequate amount of medical supplies.  How 
much supplies does it need to carry and what 
kind of medicine is required?  

The mobile units would have to overcome 
numerous obstacles as well as be fully 
functional. Clinic-in-a-Can currently has a 
modular unit that can be temporary for disaster 
relief or a permanent structure. It’s called 
Clinic-in-a-Can because the unit is retrofitted 
into a redesigned shipping container2. These 
units are designed to function from solar energy 
and water provided within the container.  When 
placed in a permanent setting however they 
seem foreign to the area. They have no 
connection with the surrounding context. The 
sole purpose of these units is to provide medical 
care in one location. The units that I am 
proposing would be a combination of the clinic 
in a can and a mobile vehicle that could reach a 
greater area. These units will have water 
treatment, single doctor housing, and medical 
resources all in one vehicle. It will provide the 
ability to function as a temporary structure or 
facilitate the beginning of a permanent 
community centered structure.  

One solution for mobile medical care is a vehicle 
that can traverse the rough terrain and carry an 
adequate amount of medical supplies. This 
vehicle can be a several things but for this 
region there are three logical vehicle types. The 
first is a general purpose vehicle designed for 

                                           
2 "Home." Clinic in A Can. Accessed March 03, 2017. 

http://www.clinicinacan.org/?gclid=CM3O2LehwdICFQm1wAodhHcDcA. 
3 "Mission." Home. Accessed March 03, 2017. https://massdesigngroup.org/about. 

the rural roads of Cambodia. This couldn’t be 
any ordinary vehicle you just go buy. It would 
have to have some off road capability and be 
able to house a doctor for extended stays in 
rural areas. The second would be a more robust 
off road vehicle with a tow behind camper. This 
would be for reaching the more “off the beaten 
path” areas of Cambodia. The last vehicle would 
be a boat to navigate the water ways of 
Cambodia and better reach the river villages 
more efficiently. However, providing a solution 
for access isn’t the only problem that needs to 
be faced. The other issue is the way in care is 
provided. The way in which medical care is 
structured helps make sure that it reaches the 
maximum number of people.  

The community centered design concept comes 
from the ideology that MASS Design Group 
implements in their designs. They look at the 
problems that they need to address and then 
design a facility that solves those problems 
while including the community. The employ 
local works to cut cost and involve the 
community as much as possible. They also take 
this opportunity to teach the local craftsmen 
new building techniques and practices for more 
efficient building.3  By involving the community 
and designing the building around the needs of 
the community, the build is ensured a long and 
effective life span.  

There would also need to be a point at which 
members of the community could be educated 
on basic medical knowledge. This would ensure 
that there would always be someone within the 
community that could recognize and 
differentiate between medical issues. This would 
have made a big difference in the village that 
we visited on my trip to Cambodia. Many of the 
ailments we saw were minor and could have 
been fixed be a trip into town. They were simply 
things that the villagers had no knowledge of 
fixing. The ability to teach basic medical 
knowledge has its own challenges, what 
knowledge is essential and what techniques 
should be demonstrated?  
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 Though there are several obstacles that 
would have to be addressed and thought-out, 
this solution for transient medical care can be a 
difference in rural medical aid. It could be 
mobile, efficient, and community enriching. It 
would become more than just a medical aid, it 
could become part of the community. The 
doctors no longer have to be an unknown face 
placed in an area providing a service, they can 
be a destination for those seeking aid and those 
wanting to learn a new rewarding trade. Their 
mobile medical units could be a symbol for relief 
and health. 
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THESIS COMMENTARY 

Commentary 
 
TYLER J CLEGG 
Miami University 
 
Written Thesis to Design Transition 
 
This process began in the spring semester of 2017 with a basic concept of bringing 
medical supplies and knowledge to the rural areas of Cambodia. I chose Cambodia 
based on a trip I went on in fall 2009. The trip was a medical mission trip through rural 
Cambodia to supply aid to the more secluded areas of Cambodia. Many of the ailments 
we treated were easily treated with over the counter medicines. Some only needed 
glasses to fix what they believed to be an illness. Much of what we witnessed was simply 
a lack of medical knowledge. Taking that into account I started my thesis off as a mobile 
medical unit that could traverse the terrain of Cambodia and haul a reasonable amount 
of supplies. The original design was derived from a need for mobility and range.  
 

Semester Reviews and Reflection 
 
As the first thesis semester progressed the design began to morph into some larger than 
just a mobile unit that could visit a village every month or so. The first iteration was to 
design a medical facility that could change according to the need of the area it was 
situated within. Which entailed the exploration of foldable structures or the use of 
shipping containers brought in by truck or helicopter. However, the need for a large truck 
or helicopter to transport the node of the facility proved too expensive and cumbersome. 
The realization lead to the idea of a more fixed structure. Which was also derived from a 
need to be perceived as a permanent fixture rather than a temporary element that leaves 
once business is done. With the notion of having a permanent structure a new 
programming element was developed. One where the medical school in the capitol of 
the country would work in tandem with the medical facility to allow young medical 
students to do residency in the rural facilities. This would allow medical students to 
receive a more diverse training and possibly interest in moving to the area they received 
their residency upon graduation. As this idea developed into the second semester, the 
idea of adding a labor and delivery wing was proposed. This would ideally create a 
culture that is rooted to medical knowledge from birth. The idea of this becoming a type 
of urgent care for the region it resided in was what emerged as the design basis for the 
project. Once I had an idea of the program and what was needed in the building. I began 
writing out the necessary sizes of each of the program spaces. I then began hand 
sketching my ideas on trace overlay of the site I chose the summer before thesis year. 
The rough idea of the building was to have a central core that supplied the various wings 
of the building. This concept would create a sense of unity throughout the structure that 
would strengthen the idea of a greater whole. As I developed my various design 
concepts I landed on one that had a flowing curve to the various wings. This curve not 
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only allowed for a more organic feel to the building, it also created views to the river and 
an efficient use of the space on the site. This concept ended up becoming my design 
for my final thesis presentation. The final design had influential elements from various 
parts of Cambodia and neighboring Vietnam.  
 
Thesis Final Review Reflection 
 
There was several topics discussed during my final review. Much of what was discussed 
was based on the exploration of materials and placement of certain program elements 
within the building. One concern brought up was the fact that the pharmacy was placed 
at the center of the central core. The jury thought that this might be viewed as putting an 
emphasis on drugs rather than connectivity and education. However, putting it at the 
center allowed for all the wing to have easy access to the medicine. I believe that the 
jury may have been critiquing this with a western mindset. A majority of the “drugs” that 
would be in the “pharmacy” would be considered over-the-counter drugs here. Granted 
there would be a handful of stronger prescription drugs for the labor and delivery 
patients. The culture is also very different when compared to western culture. They would 
not see the drugs as being the focal point of the facility.  
 
 Another concern that was brought up was the design of certain buildings structure 
and how they would be structurally feasible. I took this notion into consideration and tried 
my best to accurately articulate the structure needed. Though not being a structural 
engineer or consulting one. I did not think this concern had much weight as some other 
concerns.  
 
Conclusion 
 
In conclusion this thesis process has shown me a lot about the necessity of going 
through different iterations of a project. During previous projects dur to time constraints 
and other limitations, I have not been able to explore different design concepts. Through 
this exploration I have also learned a lot about complex modeling systems and post 
processing of documents and images. It has allowed me to better develop my 
diagraming skills and how I present the important aspects of a project. Overall this thesis 
process has helped me improve many aspects of my design criteria, making me a more 
knowledgeable and well-rounded architecture graduate.  
 
I would like to thank my thesis committee, Mary Rogero, John Blake, and Katherine 
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thank the various faculty that have aided in the thesis process, Diane Fellows, John 
Becker, and Raffi Tomassian. Lastly, I would like to thank my friends and family for their 
continued support throughout this trying process.  
 


