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 ABSTRACT

Fighting against infection control in the healthcare facilities may find a powerful ally in the Architecture and Engineering. There are many technologies that architects and engineers can use to contribute to this objective. Delimitation of the space in critical, semi-critical and non-critical area, physical barriers erected between areas, air contamination control, proper workflow and correct choice of finishing materials, these are some strategies that, along with medical and nursing procedures, contribute to achieve a minimization of the  infection rate in a healthcare facility.

However, many architecture solutions are presently adopted with the false idea that they contribute to infection control, however without any practical result. For instance, exclusive circulation hallways for “cleaned” material, are one of the actions that raise the construction and maintenance costs in the facility. The best infection prevention is to treat contaminated elements in the place where they are generated. Then the transport of the contaminated material can be made through any area, if it is conditioned with suitable sealing technique, and move through sterilized material and patient without any risk.

 Either architecture or engineering solutions should be adopted based on facts evidence and on scientific knowledge, breaking down a few myths.

Materials are an important issue, too. During the definition of the finishing material to be used, the construction project team should observe, besides the esthetics, acoustics, durability, price, etc, the performance of the material related to water absorption, since less water absorption reduces the risk of microorganism proliferation. One should look for materials that turn the wall, floor, ceiling and counters, surfaces resistant, washable, smooth, impermeable or almost, and easy for cleaning and disinfection .
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Introduction


In our visit to several healthcare facilities in Brazil and abroad, we observed that many mistakes are done on these buildings, besides the meaningful amount of money wasted on behalf of patient’s infection combat and on products and material contamination.


These mistakes are done because of old concepts and solutions, which were used twenty or thirty years ago, like double circulation and elevators used only for dirty and clean material, these are two examples that increases the construction cost. Besides the high cost, the owners spend a large amount of money for the rest of their lives to maintain the healthcare facility. As an example, we can mention the laundry transportation, once it is well packed in covered laundry carts it can circulate in the same elevator, using pre-defined schedule, not crossing the clean laundry with the dirty laundry. 

Text

Building or equipment does not prevent a person from getting infection. Nowadays, we know that many infections are endogenous and not exogenous as it was thought years ago, that is we can get infection from ourselves, if the procedures are not done correctly. We also can get infection by the use of not well disinfected or not well sterilized material or by the lack of hygienization, in special by the hands of the healthcare team assistance. The building, the equipments and the environment have a secondary contribution on this problem, but if they are not correct they can contribute to the situation.

According to these facts, the fight for infection control on health services can find a strong allied in architecture and engineering field. There are several techniques that architects and engineers can use to contribute to reduce infection rate in health-care facilities. Separation of environment in critical and semi critical areas, physical barriers between environments, air contamination control, proper work flow and critical choice of building finishing material, some of these techniques together with medical and nursing procedures contribute to an acceptable level of infection rate in health establishment.

It is a mistake who thinks that infection rate in health-care facilities can be controlled by associating sophisticated equipments and architecture techniques. It is worthless equipments and great construction, if there is not a careful healthcare team assistance, and people who knows how to use correctly the equipments and space. Infection levels in healthcare facilities will only have acceptable rates, if there is conjunction of healthcare procedures and architecture and engineering solutions. The attempt will be always to reduce or to prevent risks when there is a chance.

Procedures made by professionals who deal directly with patient is certainly more important to control infection than physical infrastructure. We do not want to minimize the work of architects and engineers, but it is not worth to have a lavatory, if people do not wash their hands. The work of architects and engineers is to specify correctly the lavatory, the faucet, the soap and toilet paper dispenser and place them on the correct place. However, if the healthcare team does not have conscious that hands hygienization is the most efficient act for infection control, construction and equipments will be worthless.

We usually say in our speeches about the subject that, if us, architects and engineers do not get in the way, we are already doing a good job. In many of our visits to hospitals, we have been noticed that some solutions given by our colleagues do not help healthcare workers. 

A typical example is air quality control. A climatization system is an excellent allied to keep environment clean, without particle and suspension of microorganisms. It is essential in several environments, like areas of paraenteral nutrition, laundry, surgery unit, organ banks, etc. However, what we see are projects not well done, badly constructed and maintained, instead of a allied becomes a villain.

Another problem that we strongly observe is the incorrect flows, determined by the lack of knowledge of which and how the activities are done in the unit that is being projected.

We do not have any doubt to say that if we had to choose between a hospital with reasonable infrastructure,  with an active infection control commission, and one with an excellent building, full of sophisticated equipment, but the workers do not have the correct  performances related to  infection control, we certainly would chose the first one.

As infection control is strongly dependent of procedures, architecture and engineering solutions only helps partially in the combat of infection, however, there is also physical characteristics in the healthcare facilities that helps in the strategy against infection transmission.

Some concepts are basic for architects and engineers to understand about infection in healthcare facilities and to project better establishments. Maybe the most important concept that architects and engineers need to understand, it is what is published on ANVISA Resolution, RDC 50/2002, “the best prevention for infection on healthcare facilities is to treat the contaminated elements in the source, the transportation of contaminated material, if packed with suitable technique, it can be made through any environment and cross with sterilized material or patient, without any risk”.

Bacteria does not fly, if it is in a closed bag,  inside a covered hamper, what kind of illness a contaminated material can cause during its transportation? Will they (microorganisms) pierce the bag, open the cover and “set” in a wound?

Architects and engineers normally do not dominate concepts that can be extremely useful in projects of healthcare facilities. One of them is to understand that major materials used in hospital procedures are not sterile and there are phase with a variety of pureness degree before reaches the sterilization. Knowing this, we notice that the rigor we treat these materials varies according to pureness degree the material is found. This reflects on the space construction. Inside of a sterilized material center, for example, some objects are extremely dirties, others were already decontaminated and some will be sterilized.

However, to keep sterilized material, the material can not have contact with anything else, otherwise, it will lose the sterilization. This way, clothes of healthcare team in surgery center is not sterile, only gowns dressed over clothes inside the surgery center are sterile; the air in the surgery room is not sterile either. The air in the surgery center is very dirty if compared with the clean room, as an example, the bone manipulation room of a bone center or electronic chip production room.

This understanding helps lose the fears of dealing with belief that does not improve anything, or better saying, it leads to unnecessary expenses and disorder, without an effective infection control.
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