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Abstract

This research thesis was developed as a planning and design reference for mental health treatment
centres. This text is intended to assist planners, designers, and health practitioners to optimize patient
health and comfort by providing suitable environments to facilitate care and treatment. This thesis
examines and provides guidance on security issues, environmental design, the cognitive environment, and
site development. Sample facility plans are also provided to demonstrate the design principles advocated.

The foreword examines the historical background of mental health treatment facilities in relation
to the context of care. The continuing problem of the alienating and dehumanizing effects of psychiatric
hospitals on patients is also addressed.

Security requirements are investigated in relation to patients’ rights and personal needs. This text
also examines related fire safety requirements and design measures to minimize the risks of suicides, self
injuries, and assaults. Environmental design issues, including lighting, color, acoustics, construction
matenals, air quality, and spatial relationships, are examined in relation to mental and physical health.

Cognitive issues such as wayfinding, mental maps, symbolism, and perceptions of physical
environments and architectural design are explored in relation to mental health treatment facilities. Earlier
research suggests that patients have difficulty making the cognitive adjustment to typical mental health
treatment facilities, and this can negatively effect their therapy and potential recovery. An illustrated
questionnaire was developed to help determine the types of facilities patients can relate to and experience
relative comfort. This questionnaire was used to examine perceptions of buildings and designs in relation
to the provision of comfortable and healthy environments.

The survey revealed that patients, health care providers, and students shared similar perceptions of
the built environment, and that buildings possessing features generally associated with domestic buildings
(houses) were considered more comfortable than other building types. In particular, buildings with
pitched roofs and brick exteriors were considered most suggestive of comfort. Horizontal windows were
preferred to more common vertically oriented windows. This effect was more pronounced when windows
framed a pleasant natural view. Curved interior forms were also found to be suggestive of comfort.

Past, current, and emerging patterns of site and facility development are reviewed in association
with their environmental context. The role of nature in the healing process, from ancient Greece to recent
discoveries, is also examined.

The final chapter of this thesis is a demonstration of design principles with annotated drawings of
a hypothetical inpatient unit and outpatient clinic. These drawings are provided to demonstrate an
integration of thesis findings and design principles. These drawings are not a definitive design or

prototype, because every site and building program are different and require their own design solution.
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Introduction

This research thesis culminated in the development of a planning and design reference for
medium security, mental health treatment facilities for members of the armed forces and veterans.
This text was developed in cooperation with the United States Air Force Medical Service with
assistance from other health agencies including the U.S. Veteran’s Administration and the Royal
Army Medical Corps. This guide was developed to assist planners, designers, and health
practitioners to optimize the health and comfort of patients by providing suitable environments to
facilitate care and treatment. Although this guide was developed in consideration of the needs of
patients 1n the armed forces and veterans, it also contains information that may be applied to the
development of mental health treatment facilities by other health care organizations.

This thesis examines and provides guidance on security requirements, environmental
design, the cognitive environment, and site development. This thesis will demonstrate how these
disparate requirements may be harmonized to develop secure and therapeutic facilities.

The foreword examines the historical background of mental health treatment facilities in
relation to the context of care. The continuing problem of the alienating and dehumanizing
effects of psychiatric hospitals on patients is also addressed.

The chapter on security issues focuses on the proper design of facilities to balance security
requirements with patients’ personal needs and rights. The security chapter also investigates
related fire safety requirements and facility design measures to minimize the risks of suicides, self
injuries, and assaults. The environmental design chapter focuses on lighting, color, acoustics,

construction materials, air quality, and spatial relationships in the context of mental and physical

health.
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The cognitive environment chapter focuses on issues such as wayfinding, mental maps,
symbolism, and perceptions of suitable physical environments and architectural design as they
apply to mental health treatment facilities. Earlier research has suggested that patients have
difficulty making the cognitive adjustment to typical mental health treatment facilities, and that
this can negatively effect their therapy and potential recovery. An illustrated questionnaire was
developed to help determine what types of facilities patients can relate to and experience relative
comfort. This questionnaire was used to examine patient and staff perceptions of building types
and architectural design as they relate to providing comfortable and healthy environments. This
questionnaire was fielded to 25 psychiatric patients, 25 health care providers, and a control group
of 25 university students in the United Kingdom. An equivalent sample of 75 was surveyed in the
United States. A second survey, without illustrations, was fielded in both countries to verify
findings from the first survey.

These surveys revealed that patients, health care providers, and students shared similar
perceptions of the built environment, and that buildings possessing features generally associated
with domestic buildings (houses) were considered more comfortable than other building types. In
particular, buildings with pitched roofs and brick exteriors were considered most suggestive of
comfort. Horizontal windows were preferred to the more common vertically oriented windows.
This effect was more pronounced when the windows framed a pleasant natural view. Curved
interior forms were also found to be suggestive of comfort.

The site development chapter focuses on past, current, and emerging patterns of site and

facility development in relation to treatment methods. The role of nature in the healing process,

from ancient Greece to recent discoveries, is also examined.
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The final chapter of this thesis is a demonstration of design principles with a set of
annotated drawings of a hypothetical inpatient unit and outpatient clinic. These drawings are
provided to demonstrate an integration of thesis findings and design principles. These drawings

are not a definitive design or prototype, because every site and building program are different and

require their own design solution.
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Foreword
At best, even a short hospital stay can be a disconcerting experience; at worst, it can be a
nightmare. The philosopher Foucault believed that most hospitals were woefully inadequate.
..the hospital appears in many respects as an obsolete structure. A fragment of
space closed in on itself. a place of internment of men and diseases. its
ceremonious but inept architecture multiplying the ills in its interior without

preventing their outward diffusion. the hospital is more the seat of death for cities

where it is sited than a therapeutic agent for the population as a whole. Foucault, 1980,
pl7D

In order to understand and correct problems in mental health treatment facility planning
and design, it is necessary to briefly examine the historical development of psychiatric hospitals.
The historical background of these facilities in Europe and North America is examined and
related to the context of care. The continuing problem of the alienating and dehumanizing
effects of psychiatric hospitals on patients is also addressed.

Early European Development

In ancient Greece, after the golden age, the city states experienced a time of great civil
conflict and plague known as the Peloponnesian War. The war went on for decades and
although there is no accurate count for the war dead, it is known that the accompanying plague
killed a quarter of the population of Athens, and was devastating to other cities as well. After
the war the Greek people remained in a lingering state of despair. (Center, ) We might now call
this Post Traumatic Syndrome. Many Greeks made the pilgrimage to Epidaurus to be healed and
relieved of their despair.

Although healing temples had existed in Greece and Egypt prior to the construction of
the temple of Aesclepius in Epidaurus in the third century B.C., the Epidaurus site was the first

to specialize in the healing of the mind. The temple was a place of great beauty, of both its



architectural design and the surrounding aesthetics. C.D. Leakey believed that the psychological
effect of convalescing in such surroundings was considered a major factor in the curative
Process. (Leakey, p94-97) Epidaurus was a city of the arts filled with sculpture, gardens, paintings,
music, and dance. Pilgrims were treated with herbs, mud, and mineral baths, and attended the
theater. The largest theater in Epidaurus could seat about 10,000 spectators. The theater
consisted of many dramas, comedies and tragedies played one after another. After this long and
intense variety of feelings, many spectators experienced a catharsis and believed themselves to
be healed. (center, p7)

The importance of the relationship between institutional design and therapeutic goals
was also recognized by classical Roman architects. For example, Vitruvius suggested that
environmental variables such as noise, climate, prevailing winds, and spatial surroundings
should be taken into account in the construction of health temples. Roman health temples were
generally quite spacious with large open areas, gardens and courtyards, and set in restful areas
with a good climate. McClure, p135)

After the fall of the Roman Empire, medieval hospitals were still somewhat ordered
along the Roman model. Indeed, most of these hospitals were operated by the Roman Catholic
Church. Although architectural form naturally reflected changing cultural influences and
building techniques, these hospitals still featured large open spaces, with gardens, cloisters, and
access to nature. McClure, p135) Health was always a consideration in the siting of medieval
buildings, especially their proximity to water. Medieval hospitals were usually connected with
an abbey or monastery and built with the same methods and matenals - as a result many of these

hospitals were quite beautiful.
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When monks cared for the mentally ill, they prayed over them and touched them with
relics, or they concocted fantastic potions for patients to drink in the waning phase of the moon.
The families of the mentally disordered might also take them to shrines in hopes of a miracle.
Often the families of the mentally ill disavowed them out of fear and superstition. Davison, pi1-12)

During the thirteenth and the next few centuries, a populace already suffering from social
unrest and recurrent famine and plague became obsessed with the devil. Witchcraft, viewed as
instigated by the powerful Satan of the heretics, was itself considered a heresy and a denial of
God. Faced with inexplicable and frightening occurrences, people tended to seize upon easy
explanations. Enormous blame was heaped on those regarded as witches, and they were
persecuted with zeal. In 1484 Pope Innocent VIII exhorted through a papal bull that no stone
should remain unturned in the search for witches. The mentally ill were especially vulnerable to
the witch hunts that followed. The Catholic church issued a comprehensive manual, the Malleus
Maleficarum (the Witch Hammer), to guide these hunts. The manual specified that a person’s
sudden loss of reason was a symptom of demonic possession and that burning was the usual
method of driving out the supposed demon. Insensitivity to pain, common among people in
dissociative states, was also considered a mark of Satan. As a result of the witch hunts,
thousands of the mentally ill were tortured and killed across Europe. mavison, p12-13)

As the cities of Europe grew larger, hospitals began to come under secular control.
Municipal authorities, as they grew more powerful, tended to supplement or take over some
activities of the church, including the care of the ill. Municipal leaders also became concerned

by the religious persecution of the mentally ill. When the Holy Trinity Hospital in Salisbury was



established in the mid-fourteenth century, that the “mad are kept safe until they are restored of
reason” was specified in its charter. (Alideridge, p321-324)

Contrary to contemporary notions, many medieval towns, in their remedial and
preventative measures for health, were quite advanced. Holy orders founded hospitals in nearly
every town: there would be at least two in most German towns, one for lepers, and one for other
types of disease. Preventative measures, such as the quarantine of persons suspected of
harboring illness and isolation of infected persons, were instituted in the more enlightened
communities even prior to the onset of the Black Death. Mumford, p295-296)

Until the end of the Crusades in the fifteenth-century, there were very few mental
hospitals in Europe. However, there had been thousands of hospitals for lepers. As the
incidence of leprosy gradually waned, attention turned to the problem of mental illness.
Confinement of the mentally ill to asylums began in eamnest in the fifteenth and sixteenth-
centuries. The leprosariums were converted to asylums, refuges established for the confinement
and care of the mentally ill. @avison, p14)

Many of the asylums took in a mixed lot of disturbed persons and beggars. Beggars were
regarded as enormous social problem at the time. In fact, in the sixteenth century, Paris had
30,000 beggars in its population of fewer than 100,000 persons. Foucault, 1965, p30-60) Apparently
there was no effective discrimination between these inmates because asylums usually had no
specific regimen for their inmates other than to get them to work.. avison, p14)

There was no effective treatment offered in these asylums, and the only benefit was
protection of the mentally ill from the general populace. Even the effect of this limited benefit

declined over time. Conditions in Bethlem Hospital, established as a humane institution in 1243,



declined substantially until the nineteenth-century, by which time its contracted name, Bedlam,
had become synonymous with insanity and disorder. The public was invited in, at a fee, to mock
the inmates. As late as 1815, if a report presented in the House of Commons is to be believed,
Bethlem hospital exhibited lunatics for a penny, every Sunday. Foucaut, 1965, p68) This example of
decline was characteristic of society’s treatment of the mentally ill. Over time, society’s view of
these asylums shifted from protection of the patient to protection of the community.

Even worse than the humiliation of patients at Bethlem were the horrific conditions at a
large Paris asylum known as La Bicétre. At the time of the revolution, the following conditions
were recorded by a contemporary historian -

(The patients were) shackled to the walls of cells, by iron collars which held them

flat against the wall and permitted little movement ... They could not lie down at

night, as a rule ... Oftentimes there was a hoop of iron around the waist of the

patient and in addition ... chains on both the hands and the feet ... These chains

(were) sufficiently long so that the patient could feed himself out of a bowl, the

food usually being 2 mushy gruel - bread soaked in a weak soup. Since little was

known about dietetics, (no attention) was paid to the type of diet given the

natients. They were presumed to be animals ... and not to care whether the food
was good or bad. (selling, p54)

One of the most hormific ideas in institutional design for the mentally ill was never fully
realized. In the late eighteenth-century, Jeremy Bentham developed a radical design for prisons
and constantly pressed the British parliament for funds to construct them. Bentham’s panopticon
penitentiary was intended to be a six floor building of circular or polygonal shape with the cells
around the circumference. At the core was to be a central inspection area of gallenes and
lodges, disjoined from the main building, linked to the outer perimeter only by stairways, with
none of the floors or ceilings coinciding. From this dark core, authorities could exercise

constant surveillance while remaining undetected. (Semple, p115)  This arrangement allowed



prisoners to be held in solitary confinement while at the same time having no privacy
whatsoever, and no respite from the constant view of scores of fellow prisoners. Foucault
described the panopticon as “a cruel ingenious cage, a pitiless contraption, designed for control
and subjugation.” (Foucault, 1972, p205)

Bentham advocated this design to house both criminal inmates and the mentally ill, with
the idea that constantly being under the eye of the unseen authorities could reform character and
mind. “The powers of the insane, as well as those of the wicked, are capable of being directed
either against their fellow creatures or against themselves. If in the latter case nothing less than
perpetual chains should be availing, yet in all instances where only the former danger is to be
apprehended, separate cells, exposed, as in the case of prisons, to inspection would render the
use of chains and other modes of corporal sufferance as unnecessary in this case as in any. And
with regard to the conduct of the keepers, and the need which the patients have to be kept, the
natural, and not discommendable jealousy of abuse would, in this instance as in former ones,
find a much readier satisfaction than it could anywhere at present.” Bozovic, p81)

Bentham believed he was performing a great public service, and his vision was of a
beautiful building, a stately pleasure dome comparable to the rotundas at Ranelagh and Dublin,
or the circus at Bath. There was he insisted, no reason why the panopticon should not be a
cheerful place; a sketch of it in this notebooks depicts a fairy palace tinted in muted shades of
pink and gray. (Semple, p115-116)

This extreme form of punishment never gained the support of parliament, and no funding
was offered. Bentham’s plans shocked the conscience of the British people and only one such

structure was built during his lifetime - on the banks of the Neva river in Saint Petersburg. (Sempie,



p256-259) Although Bentham was unsuccessful in having his model of the panopticon built during
his lifetime, the design was influential and numerous circular and semicircular prisons with
central observation areas were developed. Bentham’s design continued to influence prison
design well into the twentieth-century; for example - a panopticon rotunda prison was
constructed in Cuba in 1932. (Evans,1982, p235)

Although panopticon plans never caught on for mental hospital design, radial plans were
widely used for prison and mental hospital designs in the nineteenth-century. These radial
facilities were constructed with intersecting wings and central observation areas. Radial prisons
had as few as three, and as many as 16 radial arms, with most resembling a wagon wheel or
octopus. Radial mental hospitals were usually cross shaped with four arms, or designed as a
combination of interconnected radial crosses, and less often in spoked wheel configurations
typical of radial penitentiaries. Evans, 1982, p96-103) As the number of radial arms increased, so did
the suggestion of the appearance of a penal facility.

Although radial plan facilities were usually better lit and ventilated than the facilities that
preceded them, they still possessed flaws. Facilities with more than four arms had poor views,
with cell blocks facing each other at acute angles. Outdoor space was usually limited to triangle
shaped exercise yards between cell blocks.

Many social, political, and economic factors played significant roles in accounting for the
deplorable institutional conditions which had developed by the late eighteenth and early
nineteenth centuries. Two are especially important to the development of institutions. Firstly,
organized religion influenced society to believe that the mentally ill were receiving their just

punishment for their sins. Therefore, it became much easier to ignore the plight of the mentally
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ill. The second major factor was the increasing urbanization of growing populations, crowding
existing institutions into squalid conditions, and preventing the construction of new institutions.
People sought to earn more money in cities than was possible in rural areas, but this heightened
standard of living was at the expense of their health. Eighteenth-century London is a good
example of a city with an increasing population and limited resources. This trend continued
until the Victorian period, wherein the crown and government took greater responsibility for the
welfare of others, and a large number of suburban and country hospitals were erected to relieve
overcrowding and unsanitary conditions.

Early American Development

The mentally ill in America were usually cared for by their families in their own homes
during the colonial era. This was consistent with the treatment of the physically ill, with family
members providing nursing care with occasional visits from a physician. Prior to the mid-
eighteenth-century, hospitals were rare in America because of the small population and low rates
of urbanization. As urban areas developed along the eastern seaboard, the mentally ill without
benefit of family care were housed in almshouses along with the destitute, the blind, the
orphaned, the aged, and the crippled. McClure, p137)

The first general hospital established in America also provided care for the mentally ili;
albeit very poor care. The Pennsylvania Hospital in Philadelphia was established around 1750 as
a combined effort of the colony’s legislature and private donations. Unfortunately, the
benevolence of the supporters of this hospital did not influence the standard of care for the
mentally ill. Within the general hospital, those patients considered insane were forced to live in

basement cells approximately three meters square (10 feet square). These cells were devoid of



sunlight, cold, dark, and uncomfortable - clearly inappropriate for the advancement of physical
or mental health. However, this environment was touted as the most humane and benevolent
care available. McClure, p 138)

The first institution established exclusively for the care of the mentally ill was Virginia’s
Williamsburg Hospital in 1770. This institution was supported with public money from the
colonial and later state government. This hospital provided patients with two floors of above
ground rooms with window views and access to a large rear garden. The facility was well
ventilated and considered comfortable by contemporary standards.  Unfortunately, the
Pennsylvania model was the most emulated by the other states, with the mentally ill typically
warehoused 1n the casemates or attics of general hospitals where they would be out of sight.

The available treatment was also deplorable. The American physician most influential in
the care of the mentally ill in the eighteenth and nineteenth-centuries was Benjamin Rush. Rush
began practicing medicine in Philadelphia in 1769 and believed that mental disorders were
caused by an excess of blood in the brain. Consequently, the favored treatment was to draw as
much blood from the insane as possible, as much as six quarts over a period of a few months.
Not surprisingly, patients treated in this manner became less agitated, as would anyone weak
from loss of blood. Another of Rush’s ideas was that the insane could be cured by frightening

them. One of his recommended procedures was to convince patients of their impending death.

(Dawison, pl4)
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The two ieading figures in the reform mMovement Known as “morai treatment  deveioped
independently of each other; namely Phillipe Pinel in France and William Tuke in England.

Pinel removed the chains of the people imprisoned at Bic€tre to treat them as sick human beings



rather than as beasts. Many who had been completely unmanageable in chains became calm and
easier to handle. Patients once considered dangerous strolled through the hospital and grounds
with no inclination to create disturbances or to harm anyone. Light and airy rooms replaced their
dungeons. Some patients who had been incarcerated for years were soon restored to health and
eventually discharged from the hospital. Freeing patients of restraints was not the only
humanitarian reform advocated by Pinel. Consistent with the egalitarianism of the new French
Republic, he believed the mental patients in his care were essentially normal people who should
be approached with compassion and understanding, and treated with dignity as individual human
beings. Pinel believed their reason had left them because of severe personal and social
problems, and it might be restored to them through comforting counseling and purposeful
activity. (Davison, p15-16) While many are familiar with Pinel’s removal of the chains confining
patients at Bicétre, the theoretical foundations of his reforms are less widely known.

...he delved deeply into the available literature on insanity, particularly the long-

forgotten works by and about the ancient Apostles of mild and kindly treatment -

Asclepiades, Aretaens, Soranus, Caelium Aurelianus, and the rest. The

conviction grew upon him that their precepts were sounder therapeutically...than

the brutal methods everywhere prevalent in his day. Deutsch, p89)

Whereas Pinel was a physician, Tuke was not, rather a layman and devout Quaker. The
source of Tuke’s treatment philosophy was the humanitarian influences from his religion.
Following the mysterious death of a Quaker woman at the York Asylum in 1791, Tuke
established a “retreat” for mentally ill Quakers. The name “retreat” was key because it avoided
the stigma of “madhouse or asylum.” (Jones, p20)

This retreat was seen by Tuke as a refuge for the troubled, and sought to provide a family

like atmosphere for the patient, as manifested by the non-institutional appearance of the



buildings and grounds. @eusch, p93) Patients were considered guests rather than inmates and the
use of chains and coercive methods were not allowed. Heavy reliance was placed on human
interaction between staff and patients, exercise, and a variety of productive activities designed to
occupy patients’ time in a meaningful and therapeutic manner. These activities included
gardening, sewing, writing, knitting, and religious activities. (lones, p21)

A large number of hospitals on both sides of the Atlantic were influenced by the
sympathetic and attentive treatment provided by Pinel and Tuke. Generally these hospitals were
built on country or suburban sites with large gardens. In accordance with Pinel and Tuke’s
treatment approach, which became known as moral treatment, patients had close contact with
attendants, who talked and read to them and encouraged them to purposeful activity. Residents
were to lead as normal lives as possible and generally take responsibility for themselves within
the constraints of their disorders. Davison, p18)

However, hospitals embracing moral treatment were not the only methods society
employed to deal with the mentally ill; many mentally ill persons continued to be inappropriately
housed in jails, penitentiaries, and poor houses. Unfortunately, moral treatment was largely
abandoned in the second half of the nineteenth-century. The staffs of the large, public mental
hospitals (being built to take in the many patients who could not be accommodated by private
hospitals) could not provide such individual attention. Moreover, these hospitals came to be
administered by physicians, who were more interested in the biological aspects of illness and in
the physical health of patients. The money that once paid the salaries of personal attendants was

devoted to equipment, medication, and laboratories. Davison, p18)
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Twentieth-Century Development

Massive government intervention in North America, and to a lesser degree in Europe,
resulted in the construction of enormous city hospitals, many caring for over 10,000 of the
mentally ill. These large sizes in urban locations resulted from the perceived need for
economies of scale, and the necessity of attracting large numbers of qualified staff. As a result,
these facilities were often constructed as tall, multi-floor buildings with little or no access to
parks and gardens, and offered little other than views of a crowded city from available windows.
McClure, p163) Most psychiatric hospitals are publicly funded, and are often old and grim in
appearance.

Private psychiatric hospitals tend to be superior to those of public hospitals for one
reason: the private hospitals have more money. The daily costs to patients in these private
institutions can exceed a thousand dollars per day and may still not include individual therapy
sessions with a member of the professional staff.

Deinstitutionalization sweeps in the 1970s and 1980s greatly reduced the number of
patients in mental hospitals, but the problems of chronic patients continue. Even in the best
hospitals, patients usually have little contact with psychiatrists or clinical psychologists. Most of
a patient’s days and evenings are spent either alone, or in the company of other patients, or with
aides or orderlies. These aides typically have little professional education or skills, and
correspondingly low salaries. (Paul, 1987, ps1-84)

As with imprisonment, the overwhelming feelings are of helplessness and

depersonalization. Patients may sit for hours in hallways waiting for dining halls to open, for
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medication to be dispensed, and for consultations with psychologists, social workers, and
vocational therapists to begin.

Most hospitals require patients to attend group therapy, where at least two, usually more,
patients are supposed to relate to each other and to a group leader in a room for a specific period
of time. For some patients there are a few sessions alone with a professional therapist. For the
most part however, traditional hospital treatment over the last forty years has been biologically
oriented. Other activities are used primarily to occupy patients’ time until drugs have taken
effect. The institutional setting itself is used as a way to provide supportive care and to protect
and care for patients whose conditions make it virtually impossible for them to look after
themselves or render them an unreasonable burden or threat to others. mavison, p20)

Sedatives are often used to reduce the tension associated with anxiety disorders.
Antipsychotic drugs such as thorazine were once in widespread use for disorders such as
schizophrenia, with side effects such as drooling and muscle spasms associated with the
stereotypical image of a mental patient. These old antipsychotic drugs have been largely
replaced by new drugs such as Clorazil with fewer side effects. Lithium is frequently used in the
treatment of bipolar disorder, also known as manic-depressive disorder. Numerous drugs are in
use which alter neurotransmitter levels for the treatment of depression. Controversial
electroconvulsive shock therapy (ECT) is sometime used to treat patients with cases of severe
depression who do not respond to conventional therapies. Neither the drugs nor ECT are cures
for mental disorders, but are regarded as biological treatments. (Davison, p33)

A recent development in treatment methods seems promising. A treatment known as

milieu therapy, in which the entire hospital becomes a therapeutic community has been

w



increasingly used since the 1960s. All the hospital’s ongoing activities and all its personnel
become part of the treatment program. Milieu therapy appears to be a partial return to the
practices of nineteenth-century moral treatment. Social interaction and group activities are
encouraged so that group pressure may be directed toward normal functioning. Patients in
milieu therapy programs are treated as responsible human beings rather than custodial cases.

They are expected to participate in their own readjustment as well as that of fellow patients.

(Davison, p20-21)
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Accoraing 10 Marx, there are tnree kinds of aiienation - Irom Seif, otners and nature.
(Tucker, p12-20) (Some might argue that a fourth type of alienation, alienation from God, also exists
- but Marx would disagree.) All three types of alienation cited by Marx can be found in a
psychiatric hospital.

The most notorious example of alienation and dehumanization is perhaps the treatment
of the mentally 1ll in eighteenth-century France. The mentally ill were chained in dungeons and
referred to as beasts. Often inmates were kept naked and unprotected from the elements. Even
Pinel commented that many of the mentally ill had lost the human ability to feel pain or cold.
There was also an associated belief that the mentally ill possessed inhuman strength. Foucault, 1965,
p221-243) The general perception by French society was that the mentally ill were somehow less
than human, and this allowed the “sane” to treat them without humanity.

Modemn institutions have improved greatly since Bicétre, but alienation and
dehumanization are still problems. According to sociologist Erving Goffman,
institutionalization often leads to an alienated state where the patient feels he has been rejected

by society, his colleagues, and even by those closest to him. Upon entering the hospital, a



patient may strongly feel the desire not to be known to anyone as a person who could possibly be
reduced to his present circumstances, or as a person who conducted himself in the way he did
prior to commitment. Consequently, he may avoid speaking to anyone, may stay by himself as
much as possible, and/or his behavior may be “out of control” or “manic” to avoid participating
in any interaction that presses a polite reciprocal role upon him. Through these means he may
avoid opening up and seeing what he fears he has become in the eyes of others. Goffman. p146)

Usually patients come to give up these taxing efforts at anonymity and detachment, and
begin to present themselves for conventional social interaction in the hospital community.
Thereafter, patients may withdraw only in less overt ways - by always using a nickname, by
signing with initials only, and avoiding discussion of their previous lives. Goffman, p147)

Inpatients find themselves cleanly stripped of accustomed affirmations and satisfactions,
and are typically subjected to a rather full set of mortifying experiences: restriction of free
movement, forced communal living, and subjugation to the authority of a whole echelon of
people. An inpatient must come to grips with the limited extent to which a conception of
himself can be sustained when the usual setting of supports is removed. (Goftman, p148)

In the mental hospital, the setting and the house rules press home to the patient

that he is. after all. 2 mental case who has suffered some kind of social collapse

on the outside, having failed in some over-all way, and that here he is of little

social weight. being hardly capable of acting like a full-fledeed person at all.
(Goffian, p151)

Often these torn-down patients attempt to reassemble themselves out ot their
imaginations because they perceive their true selves as worthless. In the context of helping the
patient, hospital staff may attempt to deconstruct this new affectation or identity, further

alienating the patient. (Goffman, p157)



Goffman has ably described alienation from self and others, but alienation from nature is
also a problem in most institutions. Patients have reduced freedom of movement and are
typically exposed only to grim hospital environments. It is not uncommon for mental health
treatment facilities to be devoid of natural light, views of natural settings, and gardens for patient
use.

To avoid alienation and dehumanization, institutions should allow patients to maintain
their humanity, dignity, and self image. While these allowances are dependent on the treatment
program, the design of the facility should follow the first directive of Hippocrates and do no

harm.



Chapter 1 - Security

Renewed interest in security planning for Department of Defense mental health care
facilities was generated by the following incident. On June 20th 1994, a recently discharged
airman in civilian clothes hired a taxi from Spokane, Washington to nearby Fairchild Air Force
Base. He had been discharged because of developmental autism and severe antisocial behavior
including threatening barracks-mates, coworkers, and medical staff He also exhibited several
forms of inappropriate behavior including chronic masturbation in the presence of barracks-
mates. (Camden, pAl)

Fairchild Incident ~Apparently, Dean Mellberg, 20, of Lansing, Michigan, still held a

mulitary identification card and had no problem clearing the base security gate. While Mellberg
had returned his military identification card upon his discharge (as required) he apparently
possessed a duplicate. (It is relatively easy to obtain a duplicate - one merely claims to have lost
the original. This practice is now being corrected by a bar coding system.) The taxi driver
dropped Mellberg at the base hospital along with his gear - a military duffel bag and a rifle case.
Mellberg then entered a men’s toilet in the nearby hospital annex where he began assembly of
his AK-47 automatic rifle with 75 round magazine. (Hansen, pB1) This toilet was next to the mental
health clinic and the office of Captain Alan London, the psychologist who had recommended
Mellberg’s discharge from the service. Mellberg finished assembly of his rifle, went next door
and murdered Dr. London, and proceeded down the hall to shoot Major Thomas Brigham. Dr.
Brigham was the psychiatrist who concurred with Dr. London’s findings. (Camden, pA1)

After murdering Brigham, Mellberg went to the main hospital building and began

shooting indiscriminately, wounding 23 people, killing an eight-year old girl, a 39-year old



woman, and another woman’s unborn fetus. A nearby off-duty security policeman, on bicycle,
heard an emergency radio call and was first on the scene. Mellberg, then outside in the parking
lot, was instructed to drop his weapon by the security policeman - instead Mellberg raised his
weapon and the security policeman used his sidearm to shoot Mellberg in the head. Bird. p16)

After this incident the Air Force Health Facilities Office in Dallas, Texas received
numerous telephone calls from several bases seeking advice on how to make their mental health
clinics more secure. At that time, a variety of facility security measures were discussed, but no
definitive guidance was developed. This piqued my curiosity and I began to search for design
guidance for both outpatient and inpatient mental health care facilities. I found very little
guidance available, and the available guidance was of little value.

Torbay Incident An unrelated incident in Great Britain also focused new attention on

the design of mental health care facilities. The Edith Morgan centre at Torbay hospital in Devon
had been controversial since it opened in 1986. It was opened as part of the National Health
Service’s new approach to care for the mentally ill in decentralized community based
arrangements, as opposed to the old method of institutionalized care in asylums. Andrew
Robinson, 36, had been sent to Broadmoor hospital in 1978 after threatening to shoot a

girlfriend. After his discharge, he had been admitted to the Edith Morgan centre seven times.

(Brindle, 19Apr94, p6)

Robinson was a scvere paranoid schizophrenic with a history of violent behavior, prone
to going off his medication, and being readmitted for inpatient care. Robinson was one of the
few patients at the Edith Morgan centre that nurses were genuinely afraid of. The Edith Morgan
centre, having only a minimum security ward for patients requiring inpatient treatment allowed

their patients a great deal of freedom of movement and Robinson made many trips to nearby



Torquay. On one visit to Torquay, he tried to persuade a print shop to publish his
“autobiography,” which was a manifesto of violence which included justifications of mass
murder and his dreams of assassinating the Prime Minister, John Major. @avies. p6)

On another visit to Torquay, Robinson purchased a five-inch knife and was able to sneak
it into the centre undetected. On 28 August 1994, he set out for London on an unauthorized
leave but was confounded to find that Mr. Major and the rest of parliament were on summer
recess. Robinson then returned to the Edith Morgan centre with the idea of killing a doctor. On
the first of September he wandered through the building with his knife in search of Dr. Montera,
the man responsible for admitting him two months previously. Unable to find Montera, Andrew
Robinson decided to kill any doctor he could find, but instead found Georgina Robinson (no
relation) talking to another patient in her room. Georgina Robinson, a 27 year old occupational
therapist, had long had reservations about her safety at the centre. mavies, p6)

Andrew Robinson entered undetected and stabbed Georgina Robinson repeatedly; she
died several days later in intensive care. When the police came to take him away he said “She
got between me and the system.” Davies, ps) In addition to Georgina Robinson’s death, the Edith
Morgan centre had experienced 30 suicides in its first eight years of operation. @rindle, 17Jan95, p2)

An inquiry by the Mental Health Act Commission reviewed this incident and found the
design of the facility was partially to blame for this and other tragedies. The commission
described the centre as having a “sense of desolation more reminiscent of a disused bus station.”
The commission determined there were too many entrances for people to feel safe and strangers
went unchallenged. @rindle, 19 Apr94,ps) Patients and staff also had strong opinions about the design

of the building. Patients considered it a big, soulless place that felt empty and cold. Staff



considered the building an observational nightmare because of recent patient suicides by hanging
and drowning in the maze of upper floor rooms. Davies, p6)

Both of these incidents demonstrate that the design of mental health care facilities can
have a significant impact on the security of patients and staff In both cases a lack of adequate
patient observation and access control led to tragedy. The Fairchild incident also demonstrates
that outpatient facilities are not immune to security problems.

Security Issues  The planning and design of security for mental health facilities must

encompass three related issues: control of access and observation for staff and patient safety, fire
safety, and suicide prevention. Fire safety relates to access and observation because fire can be
used to override security measures and effect escapes. Fire can also be used as a means of
suicide, self injury, and as a means to harm others. A lack of access control and observation
relates directly to patient suicide and self injury. The same design features that limit patient
access to the means of suicide and self injury can also limit their ability to harm others.

Several other aspects of security should also figure into the planning and design of
mental health care facilities. Mental hospitals were originally established to protect the patients
from the public; the design of mental health facilities should not only limit unauthorized
departures but unauthorized entries as well. Securnty is also a two way street, while patients are
capable of harming each other and staff members; in some cases staff members are capable of
harming patients.

Increasing violence in health care facilities is emerging as a disturbing trend. A 1998
survey of 1,000 nurses for the Royal College of Nursing found that 47 percent of those polled

had been slapped, punched or spat at in the past year. 88 percent of this number needed medical



attention. Half of all nurses said they had considered quitting because of violence and the
majonty indicated they did not feel safe at work. &uis & Taylor, ps)

The U.S. Labor Department has recently identified homicide as now being the second-
leading cause of death on the job, and workers at nursing homes, hospitals and other residential
or psychiatric programs are especially vulnerable. The following factors, associated with
treatment of the mentally ill, contributed to this problem: Moore,J., p29)

1. Too many handguns in circulation among patients and their associates.

2. The use of hospitals by police and the justice system to hold criminals and
disturbed violent persons.

3. Chronically mentally ill persons released from hospitals without follow-up
care, who don’t take their medication and can refuse hospitalization.

4. Low staffing levels during meal times, visiting hours and when staff transports
patients.

5. The presence of drugs and money at pharmacies, clinics, and hospitals.

6. Isolated work with patients during examinations or treatments.

Additionally, military mental health facilities require extra protection because military
members usually possess greater physical strength and prowess than the general populace,
greater martial skills and access to firearms, and less fear of violence and injury. Many military
members are also trained to be secretive and to improvise weapons from available materials.
Unfortunately, most mental health practitioners (military and civilian) working in these facilities
are not prepared to deal with this level of risk. It 1s necessary to design the facilities to minimize

risk. For these reasons, most military mental health facilities should be designed as medium-

security facilities.



Low-security facilities usually equate with minimal risk of suicide or physical harm and
little or no need for patient restraint, while high-security facilities, also known as forensic units,
usually serve known, high risk, violent patients. This type of high risk patient is typically
transferred to a suitable Veterans Administration facility. Medium-security facilities are
intended for those patients with the recognized potential for suicide or physical harm, but
without a proven record of such behavior. With adequate planning, medium-security facilities
can be stepped down to low-security or up to high-security, with minor alterations. While this
text is not intended as a guide for the design of civilian facilities, there may also be some
suitable applications to mental health treatment facilities outside the military.

Civil Rights Security requirements must also be balanced with the patient’s civil

rights. The Joint Commission for the Accreditation of Healthcare Organizations requires that the
following guidelines are met. (American Society for Healthcare Engineering, p168-171)

The hospital establishes a social environment that supports its basic mission and
SETVICes.

Appropriate space to support services is provided.

Articles for grooming and personal hygiene that are appropriate to the patient’s
age, developmental level, and clinical status are readily available.

Closet and drawer space are provided for storing personal property and those
items provided for use by the patients.

An environment that fosters a positive self-image for the patient and preserves his
or her human dignity is provided.

Door locks and other structural restraints used are consistent with the hospital’s
mission and program goals.

Hospital patients wear clothing suitable to their clinical condition.

Adequate privacy to reflect sensitivity and respect for patient privacy is provided.



A telephone is available to all patients for private conversations.
Sleeping rooms have doors for privacy, unless clinically contra-indicated.

The number of patients in a room is appropriate to the hospital’s goals and to
patient’s ages, developmental levels and clinical needs.

Activities to support the development and maintenance of the patient’s interests,
skills and opportunities for personal growth are provided.

Furnishings and equipment suitable to the population served are available.

As appropriate to the length of stay, the hospital accommodates the needs of
patients to be outdoors unless contra-indicated for therapeutic reasons.

The intent of these standards is to provide an environment appropriate to the hospital’s
setting and the population it serves while providing appropriate space and preserving the dignity
of patients. As such, the following interpretations of the Joint Commission’s standards are
provided by the American Hospital Association. (American Society for Healthcare Engineering, p171-172)

Locking a patient in a room is considered seclusion and is subject to (applicable)
seclusion standards.

The designated space allows for recreational interchange, accommodates
necessary equipment (such as wheelchairs), has appropriate lighting, temperature
and ventilation, assures auditory and visual privacy, and provides telephones for
physically challenged as well as non-challenged patients.

Furnishings and equipment are selected to “normalize” the patient’s environment,
are in good repair, attractively decorated and suitable to the age of the patients.

No more than eight patients may sleep in a single room. In other than single
rooms, privacy may be provided by curtains, partitions, or furniture placement.

The hospital permits patients to wear their own clothing or provides a suitable
alternative. Personal grooming items are permitted to be kept close to the patient
and suitable lockers, drawers or closet space 1s provided.

Arrangements for leisure time activities are provided and during long stays,
access to the outdoors is available.



Section 1.1 -Fire Safety

The planning and design of fire safety for health care facilities is a strong determinant of
the size and shape of the facility, its corridors, and its exits. These three features also have a
great influence on the ability of staff to observe patients and control access throughout the
facility. For this reason fire safety and the control of observation and access should be laid out
first as the spine or backbone of the facility. In laying down this backbone, we should review the
fundamentals of the Life Safety Code as it applies to mental health treatment facilities. Other
requirements based on the size of patient and staff populations may also apply; so a qualified
architect or engineer, experienced in fire protection, should be retained to assist in planning any
facility.

Travel Distance Limit The Life Safety Code, as established by the National Fire

Protection Association, stipulates the travel distance limit in a new health care occupancy at 150
feet (45 meters). This travel distance limit rises to 200 feet (60 meters) in a completely
sprinklered health care occupancy. (rpa 101, p24s) “Travel distance” refers to the distance from
any point in a building to a protected exit. This exit may be a protected corridor, stair, or door to
an area of safety. Special care should be taken when developing mental health treatment
facilities in overseas locations; they not only have to meet the Life Safety Code (U.S. standard)
but also the codes of the nation in which they are built. Regional and local codes may also apply
both in the United States and in overseas locations. For example, the British code sets a
maximum travel distance of 64 meters (210 feet) to a protected exit, and a maximum travel
distance of 32 meters (105 feet) from one fire compartment to another. Hss, 1987, pi6-177 One

should also note that the British code allows no additional travel distance for sprinklering.



The Dead End Limit stipulated by the Life Safety Code is set at 30 feet (9.1 meters) for

both unsprinklered and completely sprinklered health care occupancies. This means that the
travel path from a door exiting a room along a dead end corridor may not exceed this distance.
In contrast, the British code sets the dead end limit for any point within a room to the beginning
of the corridor at 15 meters (50 feet). uss, 1987, p39)

Common Path of Travel The Life Safety Code has set no specific limits for common

path of travel in new health care occupancies but in the case of mental health treatment facilities
it is prudent to seek and set a limit for the design to avoid future litigation or other challenges.
The only other occupancy comparable to a mental health treatment facility is the detention and
correctional occupancy. The common path of travel limit for this occupancy is set at 50 feet (15
meters), and 100 feet (30 meters) for a completely sprinkered facility. ~epA 101, p249) The
common path of travel is the distance from any isolated point in a facility to a point where one
has a choice of two exit paths. One might conceptualize this as a dead end within a suite instead
of a cormidor. The British standards for common path of travel limits are the same as the dead
end limits described in the paragraph above. Again, the British code allows no additional travel
distance for sprinklering.

Minimum Corridor Width set by the Life Safety Code is six feet (1.8 meters) for patient

areas in mental health treatment facilities. The code sets 44 inches (112 centimeters) as the
minimum corridor width in adjunct areas not intended for the housing, treatment, or use of
inpatients. (NFPA 101, p119) This is the clear measurement not inclusive of railings, equipment, or
other obstructions. The British code standard is lower, allowing a minimum cormnidor width of

1.1 meters (43.3 inches) for inpatient, outpatient, and non-patient use. (Firecode, p36) However, the



British National Health Service recommends a minimum corridor width of 1.5 meters (59
inches) for minor corridors, and 1.8 meters (six feet) for major corridors. (NHS Estates, p10)

Maximum Corridor Length The Life Safety Code sets no limits on the length of

cornidors as long as they conform to the above criteria for travel distance, dead end corridors,
and common path of travel. If a cormidor were able to meet those criteria, it is conceivable that a
corridor could be nearly 300 feet (90 meters) long in an unsprinklered facility or 400 feet (120
meters) in a sprinklered facility. However, it is rare to find a corridor in any health care facility
in excess of 150 feet (45 meters) in unsprinklered facilities and 200 feet (60 meters) in
sprinklered facilities because of more conservative interpretations of maximum travel distance.
Similarly, the Bntish standard sets no maximum corridor length, but for the same reasons,
cormidors over 64 meters (210 feet) are extremely rare.

Stairways and Other Exits should be designed to empty outside into a secure area that

offers safety from spreading flames and smoke. A large fenced area which allows about 30
meters (100 feet) separation between the building and the fence should be adequate. Courtyards
are not safe unless they are exceptionally large, perhaps 45 meters (150 feet) in diameter. Stairs
and other exits should also be constructed to provide a one hour barrier to the resistance of fire
and smoke. Areas beneath the bottom flights of stairs should be sealed and never used for
storage because a fire originating in such an area would make the stairs an unusable exit.
Additional guidance for the design of stairs and other exits are covered in the sections
concerning control of access and observation for staff and patient safety, and suicide and injury

prevention.
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Compartmentalization The Life Safety Code requires that any sleeping room, or suite

that includes sleeping rooms, of more than 1,000 square feet (93 square meters) have at least two
exit access doors remotely located from each other. The area of suites of sleeping rooms shall
also not exceed 5,000 square feet (460 square meters). Any suite of rooms, other than patient
sleeping rooms, of more than 2,500 square feet (230 square meters) shall have at least two exit
doors located remotely from each other The size of suites of rooms, other than patient sleeping
rooms, shall also not exceed 10,000 square feet (930 square meters). (NFPA 101. p120)

Additionally, smoke barriers are required on every story of a new health care facility to
divide each floor into at least two smoke compartments. Additionally, no more than 50 patients
may occupy any smoke compartment. Each smoke compartment must also have two exit access
doors remotely located from each other (vrpa 101,p123) A study by Britain’s Fire Research Station
suggests that greater compartmentalization of facilities results in fewer fire related injuries and
fatalities. (Williams & Hopkinson, p2-3)

The Life Safety Code requirement for existing health care facilities differs; smoke
barriers must be provided to divide every story used for sleeping rooms for more than 30 patients
into at least two smoke compartments. NFpa 101, p136) The British fire code requirements for the
subdivision of each story of a health care facility are nearly identical to the US requirements for
existing health care facilities. ©Hss, 1987, p12  However, the requirement for the
compartmentalization of suites of sleeping rooms is different. According to the British standard,
each compartment on every story should be divided into at least two connected sub-
compartments if there are more than 30 patients in a ward, or when the compartment is shared

with a non-ward function. Additionally, each sub-compartment should measure no more than
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750 square meters (8,073 square feet) and must have two exit access doors remotely located

from each other. ©Hss, 1987, pi6)

Patients per Ward  Neither the Life Safety Code nor the British fire code for new

construction stipulates the maximum number of patients per ward. Although the British standard
limits sleeping compartments to 30 patients each, a sleeping compartment does not necessarily
equate to a ward. The accepted standard for the maximum number of patients per mental health
ward is set at 30 patients. (Neufert, pl64) Numbers greater than 30 would conceivably overwhelm the
ability of staff to effectively care for, monitor, and egress patients in case of fire or other
emergency. While 30 is seen as the limit, the National Health Service suggests 14 patients per
ward in a mental health treatment facility is the optimal size. (NHS estates, pt2) However, NHS rarely
builds small 14 bed wards, probably because of cost concerns, and wards of 20 - 24 patients are
more the norm. This subject is covered in greater depth under the chapter describing therapeutic
design features.

Minimum Width of Doors The Life Safety Code sets the minimum clear width of doors

in health care facilities at 32 inches (81 centimeters). The greater clear width of 41.5 inches
(105 centimeters) is advisable in any areas of a mental health care facility where patients would
receive medical treatment such as procedure rooms or electro-convulsive therapy (ECT) suites.
NFPA 101, p119) The British code only requires a 75 centimeter (29.5 inch) minimum clear width.
DHSsSs, 1984,p9) Clear width differs from the size of the door or the door frame; clear width refers to
the unobstructed opening exclusive of the door butt edge, hinges, hardware, jamb edges etc. For
example, a 34 inch (86 centimeter) door and frame might be required to provide a 32 inch (81

centimeter) clear opening.
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Fire Egress Doors  The Life Safety Code allows door locking arrangements in health

care occupancies or portions of health care occupancies where the clinical needs of the patients
require specialized security measures for their safety, provided keys are carried by staff at all
times. The Life Safety Code also allows delayed egress locks that can be operated by a staff key.
oNEPA 101, p118)  These delayed egress locks sound an alarm when the panic bar is depressed and
release after a maximum period of 20 seconds. The nursing staff then has 20 seconds to
intercede if necessary. The British Mental Health Act of 1983 provides no clear guidance on
these issues but gives broad powers to mental health practitioners to restrain patients. Lock
down wards in Britain and the United States were once common, but due to greater concern for
patient rights, reasonable alternatives to ordinary locks such as delayed egress are more
appropriate. Some hospitals tie the egress locks to the smoke detection system, but this can
become a nuisance due to false alarms. An alternate solution may be to use fencing to provide a
secure perimeter and to activate delayed egress locks only during sleeping hours.

Additionally, the National Fire Protection Association allows fire egress doors in one
hour protected walls to have glass vision panels up to 1,296 square inches (0.84 square meters)
in size. The vertical dimension of these panels may not exceed 54 inches (1.37 meters) unless
otherwise tested. These panels should be constructed of wired glass and held in place by fire
resistant metal frames. (NFPA 8o, p15)

Fire Protection Strategy and Sprinklers When planning your mental health care facility

one must decide whether to employ a wet pipe or dry pipe system. A wet pipe system, as its
name suggests, is a sprinkler system always filled with water. The wet pipe system is activated

on a sprinkler head by sprinkler head basis as the fusible link in each sprinkler head melts. The
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fusing temperature for these links can be set at approximately 57°C (135°F), 74°C (165°F), or
100°C (212°F). A dry pipe system can be activated by an automatic smoke or fire detection
system, or by a manual pull station. Water is then pumped through the pipes to the various zones
activated by the automatic system or pull station.

Each system has its own pros and cons. A wet pipe system offers good protection for the
facility with very little associated water damage in areas not threatened by fire, but will not
activate until the temperature in a particular room rises to a minimum of 57°C (135°F). By this
time, the room occupant would probably already have expired. A smoke detection system with
alarm klaxons should be used as an adjunct to rouse patients before the fire and smoke
concentration becomes lethal. A dry pipe system provides good protection for the patients but is
prone to false alarms and associated unwanted discharges and water damage. A wet pipe system
with an adjunct automatic smoke detection system is usually a better choice.

Source of Fire A study conducted by Britain’s Fire Research Station examined 89 fires

producing fatalities in health care and residential care facilities, occurring between 1978 and
1982. 48 of these fires (54%) originated in an occupied sleeping room and resulted in the deaths
of 56 people. 14 of these fires (16%) originated in occupied nursing ward space other than
sleeping rooms and produced 31 fatalities. Seven fires (8%) onginated in occupied lounges, day
rooms, or recreation rooms and resulted in a single death each. Seven fires (8%) originated in
occupied circulation spaces (corridors and stairs) or utility rooms, and resulted in eight deaths.

13 of these fires (14%) originated in other unoccupied rooms or spaces and resulted in 29 deaths.

(Williams & Hopkinson, p2)
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Fires originating in occupied sleeping rooms produced single deaths 73% percent of the
time, multiple deaths 27% of the time, and clothes or bedding were the first items ignited 67% of
the time. Smoking materials were also implicated in 65% of these incidents. (Williams & Hopkinson, p3)

Fires originating in occupied nursing ward space produced single deaths 71% percent of
the time, multiple deaths 29% of the time, and smoking materials were implicated in 86% of
these incidents. (Williams& Hopkinson, p4)

Fires originating in occupied lounges, day rooms, or recreation rooms produced single

deaths 100% of the time, and smoking materials were implicated in all of these incidents. (Williams
& Hopkinson, p5)

Fircs originating in unoccupicd circulation spaccs produccd singlc dcaths 86% of thc
time, multiple deaths 14% of the time, and mental illness was considered a contributing factor in
63% of these fires. The Fire Research Station characterized the root cause of these fires as “A
person at risk becomes involved personally with fire because of mental imbalance, suicidal
motives, non-ambulance or recklessness. (Williams & Hopkinson, p5-6)

Fires originating in other unoccupied rooms and spaces also produced single deaths 69%
of the time, and multiple deaths 31% of the time. The Fire Research Station characterized these
fires as a result of carelessness, unlawful intent, or “latent defect,” and the fire 1s allowed to
develop in its early stages without the knowledge of the occupants. The Fire Research Station
noted that fires originating in unoccupied rooms, are typically discovered later, and as a result
the products of combustion are more likely to spread than in fires developed in occupied rooms.
In cases where buildings lacked adequate fire protection, this type of fire commonly forced

people to egress through windows (even on upper floors) to avoid fire injury. (Williams & Hopkinson, p6)
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Smoking From a review of the Fire Research Station study it is easy to conclude that
good patient observation and limiting patient access to smoking materials would greatly decrease
fire deaths and injuries in health care facilities. Human nature being what it is, an outright ban
on smoking would probably be ineffective and might lead to clandestine patient smoking 1in
unobserved sections of facilities. (Staff members might also be vulnerable.) Visiting relatives
and friends of patients are known to sometimes smuggle contraband items in to patients, despite
official bans. Clandestine smoking in secret places could potentially lead to greater deaths and
injuries. It would seem more prudent to allow inpatients to retain their tobacco (but not their
matches and lighters) and to provide both indoor and outdoor smoking areas that may be easily
observed from the nursing station. (Most U.S. psychiatric hospitals limit possession of lighters
and matches to staff to control patient smoking.) Lighters in these smoking areas can be secured
to walls or fixed tables and operated by a switch in the nurses station. The indoor smoking area
should be available 24 hours a day to prevent unobserved smoking in the middle of the night.

It might also be prudent to provide an additional sprinkler system in these smoking areas
that can be activated from the nursing station. Automatic sprinkler systems which are actuated
by smoke detectors would be ineffective in such areas. Heat actuated automatic sprinkler
systems would also be ineffective because by the time enough heat was generated by a fire in the
smoking area to actuate the system, the patient would probably already be mortally wounded.
Manually operated sprinkler systems in the smoking areas would also be ineffective in situations
where one patient was smoking alone. Although many hospitals maintain portable fire
extinguishers and/or hose reels in the nursing station, the Fire Research Station Study suggests

they are rarely effective when used by staff or patients to fight fire. (Williams & Hopkinson, p24)
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Section 1.2 - Access and Observation
After fire safety, the requirements for access and observation must be considered.

Access and observation are also integral components of the spine or backbone of the facility.

Access Zones Access to the facility can be considered as a matter of zones. The model
of these zones for inpatient facilities typically runs in a progression from public, semi-public,
semi-private, and private zones. (aHA, 199) The public zone includes the parking areas, main
entries, lobbies, outpatient pharmacy service areas, and reception areas. The semi-public zone
includes outpatient diagnostic and treatment areas, (* including day hospital), pharmacy
departments, outpatient group rooms, outpatient dining areas, outpatient toilets, and provider
offices. The semi-private zone includes ward support spaces such as nursing stations, nursing
supply rooms, dayrooms, visitation rooms, inpatient dining areas, inpatient diagnostic and
treatment areas, and seclusion rooms. The private zone includes patient gardens, bed rooms,
toilets and shower rooms, and secured linen closets/utility centers. A hospital with residential
care would contain all of these zones, while an outpatient clinic would only contain the public
and semi-public zones. Ideally, each zone acts as a buffer to the next zone. An additional
private zone may also be required if electro-convulsive therapy is used to treat patients.

*Day hospital or day care areas are intended for outpatients not requiring residential care
but requiring supervision and support during the day while their families or guardians are
working. Day hospital areas often share space with the semi-private functions listed above, but
also require a daytime residential area where patients may relax or nap. These daytime
residential areas are sometimes arranged like open-bay wards where patients may relax or nap on

mats or in reclining chairs. Day hospital areas should be arranged to prevent unauthorized
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departure of their charges. These areas are not generally provided in military mental health
facilities but may be required in facilities operated by the Veterans Administration.

Access Control The control of access between these zones is critical to the operation of

an orderly, safe, and therapeutic clinic or hospital. The “buffers” between these zones come in
the form of physical barriers and management practices.

Public Zone Control of access to the public zone can be accomplished by maintaining
well lit parking areas, walkways, and entries. Personnel at reception desks should be able to
visually survey these areas and be ready to contact security services if trouble erupts. Visual
surveillance is also helpful in determining which arriving patients and visitors require assistance
entering the facility.

Semi-Public Zone Control of access to and from the semi-public zone can also be
accomplished by maintaining visual surveillance of lobbies from reception areas. Patients and
visitors may be signed-in and issued appropriate passes (if necessary) from staff at these
reception areas. Staff at these reception areas may control access to doors in the semi-public
zone by manual or electric means. Visual surveillance of the public zone and semi-public zone
could have prevented or mitigated the tragedy of the Fairchild incident.

Semi-Public Zone Hardening The Fairchild incident could also have been greatly
mitigated by hardening the buffer between the public zone and the semi-public zone. This
hardening can be accomplished in new facilities by constructing the lower half of lobby and
reception walls with concrete impregnated wall board instead of the usual gypsum or plaster
based wall board. This product is usually used in the construction of bathrooms and other wet

areas because of the concrete’s resistance to water damage. Concrete impregnated wall board
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can be erected to the height of 1.2 meters (4 feet) on both sides of the framed walls and then the
voids can be filled with a mixture of plaster grout and gravel. These voids should be filled in a
series of 30 centimeter (1 foot) lifts to avoid rupturing the walls during installation. The grout
should be plaster based instead of cement based to allow future alteration of walls and rewiring.
The combination of concrete impregnated wall board and grouted voids will either stop or
greatly reduce the velocity of small arms fire. With this hardening of the lower half of these
walls, staff members are able to duck and cover with less risk of injury. Installation of 1.6
centimeters (5/8 inch) thick, laminated, bullet resistant glass may also be advisable for large
areas of interior glass adjacent to lobbies and reception areas.

Hardening can be accomplished in existing facilities by cutting holes above the lower
half o} lobby and reception walls and then filling the voids. To avoid water damage, the voids
should be filled only with gravel or pellets of lightweight expanded concrete without the liquid
grout. Some existing walls may require installation of reinforcing tension bolts to prevent the
walls from rupturing.

Semi-Private Zone Control of access to and from the semi-private zones (ward support
areas) can be exercised by nursing staff from the nursing station by means of visual surveillance
or closed-circuit television and manual or electric doors. The necessity of locking the wards
must be assessed by administration and nursing staff. The transition to the semi-private zone is
also an appropriate place to provide a fixed weapons locker outside the wards. In the event that
security services must be summoned to the facility, it is prudent that security personnel (if

armed) check their weapons in a secure locker before entering the wards. (colling, p2677  This type
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of locker is not operated by the nurse key system, but rather by a common security duty key such
as a standard handcuff key.

It is also prudent to maintain equipment in the nursing station to screen patients returning
from leave, suspicious looking visitors, gifts, and packages. A hand held metal detector can be
purchased for as little as 350 dollars or 200 pounds. Nursing staff can become proficient in the
operation of these devices after a few minutes of training. Use of such a detector could have
averted the Torbay incident.

Private Zone Control of access to the private zones can also be exercised by nursing
staff from the nursing station by means of visual surveillance. Spaces and corridors should be
arranged to provide a clear unobstructed view. These spaces and corridors should be designed to
provide a clear line of sight without the use of security mirrors. If mirrors must be used,
parabolic, globe, and angle mirrors should be avoided. While parabolic and globe mirrors
provide an outstanding wide-angle view of hidden areas, they produce a great deal of distortion.
These distortions can be especially disturbing to some patients and may trigger hallucinations or
other psychotic episodes. (Prohansky, ps61) Angle mirrors (see figure 1.2.1), which can be installed
directly in front of a nursing station to provide views of each end of a perpendicular corridor,
create twin divergent views of any person or object directly in front of the mirror. This can also
trigger hallucinations or other psychotic episodes, especially among patients suffering from
schizophrenia and other multiple personality disorders. The use of these mirrors in other parts of
the facility is also discouraged. This problem can be eliminated by providing a nonreflective

area between the two mirrors to prevent possible reflection of double images.
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Electro-Convulsive Therapy is a controversial procedure wherein an electric current is
passed through the patients brain under controlled conditions. This procedure is often very
effective in moderating extreme patient behavior. This procedure, commonly known as ECT,
also has a large number of detractors who believe it is inhumane. If this treatment is employed
in a facility, it should be segregated into its own private zone complete with recovery area. It
can be very disturbing to patients to see one of their peers who has not fully recovered from a
session of ECT.

Access and Perimeter Security The transition between the private zone and the public

zone can be protected by developing and maintaining some form of perimeter. This perimeter
should not only contain patients, but also keep unauthorized visitors and contraband items out.
Compliance with fire regulations usually prevents using the building itself as the final barrier
between the private and public zones.

Walls At some of the oldest hospitals in the United States there are extensive brick,
stone, and concrete walls enclosing the entire facility. These barriers, generally patterned after
European hospitals, were probably built to provide privacy rather than protection. Low walls
can be effective at diverting pedestrian and vehicular traffic away from facilities, but they are not
effective at preventing patients from absconding. The cost of construction today has practically
eliminated walls as a primary form of perimeter protection. (Colling, p346)

Fencing Protection of the perimeter 1s sometimes accomplished by using the exterior
structural walls of the facility in combination with fencing of garden areas. The use of garden
areas is often limited because of anxiety associated with patients absconding over fences. The

National Health Service in the United Kingdom recommends fences be constructed of close-
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welded steel mesh, with 12 millimeter (1/2 inch) reinforcing bars. Mesh is necessary to prevent
patients from gaining finger and toe holds on the fencing. The NHS also recommends that
fencing should possess a height of 5.8 meter (19.5 feet) to provide a reliable deterrent to
absconding. (NHS Estates, p11y This height seems excessive, as a height of four to five meters (12 to
15 feet) seems to be the norm (even within the NHS). The fencing should also extend well into
the ground, approximately 1.8 meters (six feet), to prevent digging under fences.

The presence of these tall fences can result in a hospital taking on the appearance of a
fortified camp. This appearance can be somewhat mitigated by the use of “ha-ha”s and berms.
The ha-ha is a type of concealing ditch in which fencing is set. They were originally developed
to provide landholders an unobstructed view of their property while keeping livestock and the
paean masses from approaching the main house. A berm can be used in conjunction with a ha-
ha to further reduce the apparent height of a fence, and provides a convenient use for the soil
removed when digging the ditch. (See figure 1.2.2)

Courtyards are sometimes used to provide patients with necessary outdoor space. The
NHS suggests that two-storey buildings have the advantage of being harder to abscond from. ovus
Esutes, p7) The use of courtyards in medium security facilities seems inappropriate, because unless
these courtyards are of an exceptionally large size, they have the appearance of a large outdoor
room open only to the sky above. A two-storey courtyard eliminates the opportunity for pleasant
views, observation of changing weather on the horizon, and limits the amount of daylight that
can enter the facility.

A primary concern with courtyards, or the combination of fencing with the exterior

structural walls of one-storey facilities, is the prevention of inpatients from absconding over the
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roof. The elimination of gutters and drainpipes can help deny a patient access to the roof. The
roof and landscaping below would then be designed to allow water to shed naturally from the
roof. The roof slope, eave height, and roof finish should work together to prevent patients from
absconding over the roof. Therefore, tactile, easily graspable materials such as clay and concrete
roofing tiles should be avoided. Eave heights of around twelve feet or nearly four meters, with
an eave width of a yard or meter will help to keep patients off the roof. No method of
construction can permanently prevent patients from gaining access to the roof, however, this act
can be made fruitless by providing adequate perimeter fencing.

Interior Observation is determined by three elements: the shape of the floor plan, the

transparency of the walls therein, and available apertures.

Floor Plans of “racetrack™ design or of great complexity are much more difficult to
monitor than plans with simple 90° corridor crossings. The term “racetrack™ corridor derives its
name from the typical floor plans present in most wards and clinics where loops of corridors
serve rooms in a center section and perimeter rooms. In this type of floor plan, patients can hide
from staff indefinitely, especially if there are multiple loops. “Racetrack” floor plans make it
nearly impossible for staff to monitor the behavior of patients, prevent unauthorized visitations,
and provide orderly evacuation of the facility during emergencies. This type of floor plan was
implicated as contributory to the security problems at the Edith Morgan centre. ®rindle, 19 Apr 94, p6)
Simple floor plans with right angle crossings, especially those with manned staff desks or
nursing stations at the crossings, are much easier to monitor. (See figure 1.2.3.)

Transparent walls around nursing stations and other manned staff areas greatly increase

the ability of staff to monitor patient behavior. These walls are typically constructed of wired or
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laminated glass in wood or steel frames. Laminated glass in a wood frame is usually sufficient
to provide a smoke resistant wall. Walls that serve as fire barriers must be constructed of wired
glass in a steel frame and conform with the requirements of the National Fire Protection
Association as described in their Standard for Fire Doors and Fire Windows. NFpa 80, p32) This
standard also limits fire windows to the following dimensions.

1. Single window, other than casement: 5’ by 5> (1.52 m by 1.52 m).

2. Multiple window, other than casement: 7’ by 10’ (2.13 m by 3.05 m).

3. Single casement window: 3.5” by 10> (1.07 m by 3.05 m).

4. Multiple casement window: 7’ by 10 (2.13 m by 3.05 m).

Apertures in patient doors are sometimes required to monitor the status of patients. To
prevent unauthorized use of these apertures by other patients, it may be advisable to control
these apertures via means of a staff key. Apertures for monitoring seclusion rooms are essential,
especially when patients are being transferred between the seclusion room and adjacent toilet
facilities, or when secluded patients are being transferred to other parts of the facility. The
design of apertures for seclusion rooms (and the seclusion rooms themselves) should ensure
there are no “blind spots” where patients cannot be observed.

Exterior Observation of outdoor areas, especially patient gardens, is facilitated by the

provision of adequate views, proper arrangement and maintenance of landscape materials, and
adequate exterior lighting. Landscaping, especially trees, should be selected and maintained to

prevent patients from using it for hanging themselves or for other forms of self injury.
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Communications Systems and Duress Alarms are essential to maintaining effective

treatment within a mental health treatment facility. These systems allow staff to monitor patient
health where direct observation is not always possible.

Communications Systems include ordinary telephones, paging systems, and nurse call
systems. Ordinary telephones are necessary for the everyday chores of running any health care
facility but should be protected by location or by codes to prevent unauthorized use by patients,
visitors, and even certain staff members (who might abuse telephone privileges). Telephones are
also required for patient use. Patient phones should allow patients to initiate and receive private
calls. (American Society for Healthcare Engineering, pl69) However, in inpatient facilities, these phones may be
switched from nursing stations to prevent patients from making harassing or nuisance calls.
Paging systems may also be required based on the size of the facility in question.

Nurse call systems allow patients in distress to notify staff of their situation. Nurse call
circuits are required in sleeping rooms, toilets, and other rooms where patients cannot be easily
observed. These circuits should be wired into an annunciator panel in the nursing station where
staff can easily determine the location of the patient in distress. (NFpa 99, p21) These circuits also
typically illuminate a colored fixture over the door of the room in question.

Duress Alarms have experienced growing acceptance in mental health treatment facilities
in recent years. These alarms allow mental health professionals and other therapists to discretely
and silently summon assistance if they or their patients are physically threatened. They are
typically activated by a set of buttons under the therapist’s desk in offices and similar treatment
rooms. Despite growth in their use, there is still no consistent policy on duress alarms from any

national governing body. This may be because of the possibility of perceived breaches in patient
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confidentiality. C.D. Stromberg, a legal expert in mental health, offers the following advice:
“Ethically, the therapist may be bound to disclose information concerning a patient in an
emergency, when disclosure would obviously be best for the patient.”(stromberg, p14)

In the absence of any definitive guidance, the author suggests that a two-tiered duress
alarm system be installed in therapists offices and similar spaces. A first tier alarm would
illuminate a diode in an annunciator panel in the nursing station or reception area similar to the
nurse call system. (These two systems may be integrated into the same panel to save space and
simplify operations.) This alarm may be accompanied by an tone or signal that is only audible in
the nursing station or reception area. This first tier alarm would be used to summon additional
staff when a therapist believes they or a patient are being physically threatened. The second tier
alarm would perform all the functions of the first tier alarm but would also notify security
personnel and open an intercom circuit between the room and the nursing station or reception
area. Once this circuit is open, outside personnel may monitor conversations within the room or
engage in two way communication with the occupants of the room as appropriate. This second

tier alarm should only be used under the most grave threat of physical harm.
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Section 1.3 - Prevention of Suicide and Injury
Risk of Suicide Among Americans aged 15 through 34, suicide was the third most

common cause of death after accidents and illnesses. Among Americans aged 35 through 44, it
is the fourth most common cause of death after cancer, heart disease, and accidents. (Evans, 1988,
p317) Since military members tend to range between the ages of 18 and 44, it seems they and the
other members of the general population in this age range are under great risk of suicide.
Members of the armed forces are under additional risk because they are predominantly male, and
males have a rate of completed suicide, which is three times the rate for females. However,
among psychiatric patients, completed male suicides are only 50% more common than
completed female suicides. Bongar, p8s)

The suicide rate among the U.S. population hovers around 12.5 per 100,000 per annum.
The suicide rate for members of the U.S. armed forces tends to mirror the general population.
For example, the Air Force now has a suicide rate of 13 per 100,000 per annum, up from 11 per
100,000 per annum in 1992. However, certain locations such as Offutt Air Force Base, the
headquarters of U.S. Strategic Command near Omaha, Nebraska, have suicide rates as high as 6
per 10,000 per annum. (Gertzen, p3) In contrast, the suicide rate among the British population is
only about 8.2 per 100,000 per annum. (Eldrid, p128)

If a nisk of 12.5 per 100,000 is spread over twenty years, the composite risk is about 250
per 100,000 (or about one quarter of a percent). These figures pale in comparison to estimates
by Dr. D.C. Clark, who estimates that ten to fifteen percent of psychiatric patients commit
suicide over a treatment period of fifteen to twenty years. (ciark, p923) This figure seems to be in

line with other estimates. Dorwart and Chartok estimate that depression, recognized or
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unrecognized, is the most important risk for suicide and that fifteen percent of depressed
individuals die by suicide. (acobs, p31-55) Alcoholism, which often accompanies depression, is also
a strong predictor for suicide; according to Dr. D.G. Jacobs about fifteen percent of alcoholics
commit suicide. (Jacobs& Brown, p372)

Although schizophrenia is a completely different form of mental illness, the rate of
suicides among schizophrenic patients is similar to that of depressed patients. Dorwart and
Chartok estimate that schizophrenic. patients have a ten percent lifetime risk for completed
suicide, and twenty percent of all schizophrenic patients make a suicide attempt. (Jacobs& Brown, p31-
559 Surprisingly, the greatest risk may lie among those in poor physical health as opposed to
those in poor mental health. For example, Wise and Rundell report that the completed suicide
rate for renal dialysis patients is 400 times higher than the general population. (wise, p154)

The high rate of suicide among psychiatric patients is not unique; it has a parallel among
another group of isolated individuals. Similarly, incarcerated adults have suicide rates (132 per
100,000) that are ten times higher than those of the general population. Fremouw, ps50)

Risk of Self Injury Apart from suicide, there is also the nisk of deliberate self injury

among some individuals. This deliberate self injury 1s also known as parasuicide. This often
takes the form of non-lethal drug overdoses. According to John Eldrid, there are six primary
things that parasuicide may communicate: (Eldrid, p40)

1. A bid for sleep, rest from risk, or temporary oblivion

2. An adolescent expression of anger, frustration, great letdown, or confusion
about coping with emotions

3. The onset of mental iliness, psychotic illness, a bid for help

4. Reaction to loss of a significant other (spouse/lover/companion/etc.) or social
status, loss from crime, loss of job
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5. Feelings of inadequacy, constant trouble with relationships, work, money,
police, alcohol, drugs

6. The intention of future suicide attempts

As indicated by Eldrid, these “parasuicide” overdoses are a strong indicator for future
completed suicide. According to Dr. R.W. Maris, nonfatal suicide attempts occur approximately
six to eight times more often than completed suicide, and the risk of eventual completed suicide
among attempters is roughly 15%. oMaris, p37y There is also another form of self injury among
psychiatric patients - self mutilation. According to Dr. G.E. Murphy, “some patients appear to
engage in low-lethality self-mutilation or self harming acts to ward off feelings of numbness or
unreality. These are usually either dissociative states or represent an underlying psychotic
process.” (Murphy, p146)

Methods of Suicide The most common method of inpatient suicide among psychiatric

patients is self-poisoning by pill ingestion. According to Dr. Bruce Bongar - "Most self-
poisonings are impulsive acts in which patients ingest what is available - often more than one
substance or drug at a time." Bongar, p145) The second most common method for inpatient suicide
attempts is wrist cutting. Dr. G.E. Murphy estimates that this method figures in ten percent of
attempts, with 60% of attempters being female. aurphy, p145) Benonsohn and Resnik, American
psychotherapists, considered hanging, jumping, cutting, and lethal drugs to be the most common
methods of inpatient suicide. ®ongar, p152) In contrast to psychiatric inpatients, the majority of
suicidal prisoners in jails and prisons simply hang themselves. &vans, 1988, p228)

Availability of the means of suicide would seem to be a strongest indicator of the
eventual method selected among individuals. Consider the most prevalent methods of suicides

among Americans and Britons:
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6.

7.

American Methods (Evans, 1988, p311)

Firearms & Explosives

Hanging, Strangulation, & Suffocation
Poisoning by Solid or Liquid Substances
Poisoning by Gases

Other Means (jumping from heights, train strikes,
intentional auto accidents, drownings, etc)

British Methods Edrid, p129)

Poisoning by Solid or Liquid Substances
Hanging, Strangulation, & Suffocation
Poisoning by Gases

Drowning

Firearms

Jumping from Heights

Cutting & Piercing Instruments

Total
56.8%
14.6%
13.1%
7.5%

6.2%

Male Female
60.0% 43.9%
16.1% 8.9%
8.6% 30.7%
78% 6.3%
56% 8.7%
Male Female
24.8% 54.3%
29.3% 17.2%
17.0% 2.7%
54% 12.1%
8.1% 0.4%
43% 4.9%
27% 1.8%

It appears the most significant difference between the methods of suicides in these two

cultures is the availability of handguns. The motivated, suicidal individual will simply use

whatever means are available.

Routine Precautions

guidelines for preventing suicides in psychiatric wards in 1973. ®Bongar, p152-153)

1. Count silverware and all other sharp objects before and after use by the
patients.

Benensohn and Resnik, presented the following common sense
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2. Do not allow patients to spend much time alone in their rooms and abolish
private rooms altogether.

3. Jump and hang-proof the bathrooms by installing breakaway shower rods and
recessed shower nozzles, and by removing exposed pipes and locating ventilation
ducts at floor level.

4. Keep electrical cords to a minimum length.

5. Install windows of unbreakable glass with either tamper-proof screens or
partitions too small to pass through. Keep all windows locked.

6. Keep all storage and utility rooms and adjacent stairwells, offices, and

kitchens in sight. Security precautions need to be impressed on all non-clinical

staff, including housekeepers and maintenance personnel.

7. Have visitors clear all gifts with staff, and search patients (for drugs, sharp

objects, cords, and other such items) after they return from passes. Being able to

receive a pass may signify that the patient is getting better and now has enough
energy to carry out a suicide plan that the inertia of depression had previously

made impossible.

While these precautions will not totally eliminate hospital suicide, they can reduce
liability in most hospitals because reasonable care has been provided by the hospital. @Bongar, p153)
Some mental health practitioners may take exception with Benensohn and Resnik’s second
recommendation. There are essentially two competing philosophies on patient privacy. The
first asserts that patients should not occupy individual bedrooms because patients are self-
policing and can keep an eye on each other to prevent suicide and other destructive behavior.
The second asserts that patients need privacy to help effect their recovery and as a refuge from

other patients - especially for facilities serving both sexes.

Facility Design Measures While Benensohn and Resmk’s recommendations are

certainly valid, they are probably insufficient for psychiatric hospitals operated for military

members. Military members require additional protection because they usually possess greater
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physical prowess than the general populace, have less fear of violence and injury, are trained to
be secretive and to improvise weapons from available materials. Additionally, members of elite
Special Forces groups are conditioned by constant combat training to respond to conflict in an
almost instinctual manner. The following facility design guidelines are therefore recommended.
These recommendations are the synthesis of numerous interviews with staff members at several
mental health treatment facilities in North America and Great Britain.

Bedroom Ceilings, and ceilings in other rooms such as bathrooms where patients cannot
be constantly monitored, should be seamless and monolithic in construction. This should also
apply to rooms in outpatient areas such as toilets. Plaster on lath, plasterboard, and gypsum
board, 1.6 centimeter (5/8 inch) thick, with light wire mesh reinforcement should be adequate to
prevent patients from gaining access to overhead ductwork, plumbing, electrical systems, and
interstitial spaces. While a patient might eventually breach this type of ceiling, he would make
so much noise doing it that staff would become aware of his activities.

Acoustic grid ceilings are inapproprate for such rooms because they make it too easy to
access overhead space. It is necessary to prevent patients from accessing plumbing and
mechanical systems to prevent hanging from overhead pipes and ducts. Patients must be
prevented from accessing electrical systems to prevent both electrocution and gathering of
wiring for nooses or garrotes. It is also necessary to prevent patients from accessing interstitial
spaces and ductwork to prevent abscondence and unauthorized access to other parts of the
facility. Patients must also be prevented from using this interstitial space to hide contraband

1items.
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Sprinkler Heads in all patient rooms, and in other rooms where patients cannot be
constantly monitored should be of institutional design. Institutional sprinkler heads are typically
low-profile, streamlined models with no exposed parts or gaps that can be used to suspend a
rope, wire, or other fiber to facilitate hanging. Any exposed screws or bolts should likewise be
flush and tamper-proof.

Light Fixtures in all patient rooms, and in other rooms where patients cannot be
monitored constantly should be flush mounted with shatterproof polycarbonate lenses to prevent
access to the wiring. The frame should likewise have no exposed parts or gaps that can be used
to suspend a rope, wire, or other fiber. Again, any exposed screws or bolts should be flush and
tamper- proof.

Ceiling Mounted Air Grilles in all patient rooms, and other rooms not constantly
monitored should be the flush mounted, perforated metal (not louvered) type, mounted with
flush, tamper-proof screws or bolts. This is the most difficult ceiling component to protect from
use by hanging. Since a looped wire can be run through one perforation and returned through
another, it would be prudent to tie ceiling mounted air grilles to an audible alarm and an
enunciator panel in the nursing station to indicate any tension on the units. Benensohn and
Resnik recommend installing these grilles at floor level, but this is not always possible.

Switches and Electrical Qutlets in patient bedrooms, and other rooms not constantly
monitored should have shatterproof coverplates with tamper-proof hardware to prevent patients
from accessing wiring inside. The tamper-proof hardware is also effective in preventing patients
from using these switch and electrical outlets boxes as places to hide contraband items such as

drugs and small knives. Electrical outlets throughout the facility should be ground fault
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protected to prevent patients from using them as a means of electrocution (by inserting a
conductor, urinating on an outlet, etc.).

Tamper-Proof Hardware is available in two main types. The first type of tamper-proof
screw or bolt features heads with two small round divots on top. A screwdriver with two small
pins instead of a blade is used to install or remove the screws or bolts. This type of hardware is
very easy to adjust and simplifies repairs on equipment. Unfortunately, it is very easy for a
patient to construct his own special screwdriver from a bent metal fork. If this type of hardware
1s used, the institution in question must exercise great control over silverware.

The second type of tamper-proof screw or bolt features heads with two raised nidges on
opposite sides of the top. This type of hardware can easily be installed with a regular
screwdriver, but 1s impossible to remove with a regular screwdriver. This hardware is very
difficult to adjust and complicates repairs on equipment. This type of bolt can only be removed
with a set of vise-gripped pliers and with great effort. A screw of this type can only be removed
by shearing the head off with a chisel. Therefore, only the bolts of this type are recommended.

Door Latches Although designed for the physically handicapped, push/pull toggle
latches on patient bedroom doors are very effective at preventing self injury and suicide. These
latches are typically encased in a rounded seamless metal housing and are operated by toggle
levers that always point down. This design prevents patients from attaching any wire or fiber to
the latch. Ordinary door knobs and levers are vulnerable to use in hangings and autoerotic
asphyxiations which can be accomplished in the seated position.

Door Locks are necessary on patient bedroom doors in some facilities to provide patients

with the degree of security they believe they require. These locks are not intended to keep
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patients locked in their rooms, but rather to prevent unwanted visits by other patients. These
locks are typically operated by a rounded thumb-turn from the interior of the room and can be
overridden by a staff key from the exterior of the room. To prevent the lock bolts from being
used to suspend wires or fibers while the doors are closed, these locks should be installed as low
on the door and frame as possible. Mounting these locks between 46 to 61 centimeters (18 to 24
inches) from the floor should be adequate to prevent the bolts from being used in hangings.

Door Hinges on patient bedroom doors are the most difficult system to protect. Some
hospitals use a central pivot point to avoid the use of hinges altogether. Central pivot points
allow the door to swing in both directions to prevent patients from barricading themselves in
their rooms. Unfortunately, central pivot points are impossible to protect from use in hangings.

Some facilities use hinges with hospital style tips over the joints. These tips have a
rounded slope to prevent them from being used in hangings. Other facilities use ordinary hinges,
but install them with the joint edge on the corridor side of the door jamb. As a result the doors
swing into the corridor, potentially blocking the view of nursing staff and causing injury to other
patients and staff. If nursing supervision is inadequate, either hinge arrangement can be used in
hangings by simply looping a wire or fiber around the entire hinge when the door is open, and
then closing the door to complete the act.

Some hospitals use continuous “piano style” hinges. These continuous hinges offer good
protection from use in hangings, but ordinary door frames will not allow doors to swing in both
directions. (These continuous hinges should also have sloped hospital tips.) While “double
acting” hinges that allow doors to swing in either direction are available, their large joints on

both sides of the door provide ample opportunities for hanging.
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There is a solution that will provide a continuous hinge able to swing in both directions,
but it is unorthodox and requires custom fabrication. This solution requires the hinge to be
attached to a metal plate in the wall rather than to the door frame. The door jamb on the corndor
side conceals this plate and is held in place by a hex key bolt. In normal operation this door will
swing in toward the patient’s room. In circumstances where the patient has barricaded his door,
the exterior door jamb can be removed in seconds with a hex key and the door will swing out
into the corridor. (See figure 1.3.1.) This arrangement necessitates that nursing staff carry this
hex key with their other duty keys. This unorthodox arrangement will offer little resistance to
the passage of fire or smoke and should not be used in fire or smoke barrier walls. Sprinklering
of patient wards is highly recommended if this hinge arrangement is employed.

Exterior Windows should be designed to restrain patients from jumping to death or injury
below, and to restrict their use as a platform for hanging. Even ground floor windows should be
secured because even falls of short distances can cause severe injury, especially to the neck and
SpIne. (Dept of Labor, pl-17) Window frames, whether metal or wood should have rounded edges, if
possible, to reduce the incidence of head injury. Window frames should have no interior
hardware that could be used for hanging. Ventilation openings in windows should be fitted with
heavy duty insect screen to prevent contraband items from being passed inside. Windows for
mental health facilities are typically constructed either of wired glass, laminated glass, or
polycarbonate resin. Each has its own advantages and disadvantages.

Wired glass offers excellent strength for minimum cost, width and weight. A 10
millimeter (3/8 inch) section of wired glass is adequate to restrain most patients. However, the

gridded pattern of wire reinforcement is considered unattractive and suggests the appearance of a
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detention facility rather than a place of healing. When wired glass is broken the glass remains
held in place by the deformed wire reinforcement. While this is adequate to prevent the patient
from leaving the premises, it is not sufficient to prevent the patient from injuring himself.
Patients may seriously cut or abrade themselves on exposed glass edges and shards.

Laminated glass windows are more expensive but do not contain the gridded wire
considered offensive in wired glass. These windows are constructed similarly to the glass of an
automobile windscreen, with a reinforcing plastic matrix between layers of glass. An 11
millimeter (7/16 inch) section of laminated glass is of plastic is adequate to restrain most
patients. Laminated glass shares one of the same shortcomings as wired glass, after it 1s broken
the glass remains held in place by the deformed plastic matrix. Again, while this prevents
unauthorized departures, patients may seriously cut or abrade themselves on exposed edges and
shards.

No form of glass is completely satisfactory, therefore polycarbonate resin is
recommended. Polycarbonate resin windows are also more expensive and also don’t contain the
offensive gridded wire. An 11 millimeter (7/16 inch) section of polycarbonate resin is adequate
to restrain most patients and will not break or deform. Since polycarbonate panes may
experience some flexure when struck, a continuous exterior glazing bead of at least 25
millimeters (one inch) in width is recommended to prevent windows from being sprung out. To
prevent these windows from becoming cloudy in appearance, the most scratch and damage
resistant grade should be used. (NHs Estates, p9)

Interior Windows are covered in the section concerning access and observation.
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Window Locks and Ventilation  The Joint Commission for the Accreditation of
Healthcare Organizations requires that windows and vents in psychiatric units be arranged so
they can be opened from the inside to permit venting of smoke and other combustion products
and to permit any occupant direct access to fresh air during emergencies. The Joint Commission

further requires -

The operation of operable windows shall be restricted. Where windows or vents

require the use of tools or keys for operation, the tools or keys shall be located on

the same floor in a prominent location accessible to staff. Windows 1n buildings

designed with approved, engineered smoke-control systems may be fixed

CONStruction. (AIA Design Considerations, p105)

The National Health Service suggests that natural ventilation should be an integral part of
the design-

Ventilation is crucial. One good suggestion is narrow, full height opening

windows or solid panels, with a clear opening of no more than 125 millimeters

(4.9 inches) in width. Reliable draught sealing is essential. The number of such

opening lights (lites) will be proportional to the area of the room - at least one per

five square metres (53.8 square feet) is required. (NHS Estates, p9)

Window Curtains are required in patient bedrooms to provide both privacy and solar
control. Interior shading systems such as shades or blinds which utilize cords, metal blades, and
other hardware that could be used for suicide, self injury, or as weapons against others are not
recommended. Window curtains should be installed on a hang-proof track, held in place by
collapsible plugs; these plugs are normally set to have a collective failure strength of about 50
pounds (22.7 kilograms). (See figure 1.3.2)

Testing Windows and Screens The Department of Defense uses the following criteria to

test windows and security screens. Samples of screens or window assemblies are mounted in a

channel frame welded to vertical supports. A 200 pound (90.7 kilogram) load, suspended from a
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cable, is allowed to swing in an arc and strike the screen at the center point, creating a shock
load. The pendulum used is 13 feet long (3.96 meter), giving a two second time for one
oscillation when released from any of the angles used in this test. The 200 pound weight used in
this test is made of steel slugs 5/16 inches (eight millimeters) round and 1-1/8 inches (28.6
millimeters) thick. This makes a fairly rigid weight, whereas the human body has flexibility and
will cushion the blow more than the weight used.

The weight is allowed to strike the screen three times, once from a distance of five feet
(1.52 meters) and a height of one foot (30 centimeters), once from a distance of 6.92 feet (2.1
meters) and a height of two feet (61 centimeters), and once from a distance of 8.3 feet (2.53
meters) and a height of three feet (91 centimeters). (Refer to figure 1.3.3.) These distances
effectively simulate a 200 pound (90.7 kilogram) individual striking the window or screen at
8.02 feet per second (2.44 meters per second), 11.32 feet per second (3.45 meters per second),
and 13.88 feet per second (4.23 meters per second). Samples of windows or screens used in
bedrooms and other confined spaces should resist simulated strikes at eight and eleven feet per
second. Samples of windows and screens used in large open areas such as dayrooms or the ends
of corridors should resist simulated strikes at nearly 14 feet per second.

Stairways, like windows, provide opportunities for injury via jumping (to stairs and
landings below). Most stairways also provide an unobserved environment with a substantial rail
ideal for hanging. A patient need only attach a length of rope (or other fiber) to the hand rail and
jump over to the other side. It is desirable to keep stairways secured to prevent unauthorized
patient access. However, it is not always possible to keep stairways secured; to demonstrate

reasonable precautions, stairways in mental health facilities should be fitted with a vertical

49



barrier between landings and flights of stairs to prevent jumping or hanging. (See figure 1.3.4.)
This barrier should also be designed to prevent patients from climbing on it, risking further
injury. This barrier should also be constructed of wire glass or wire mesh to allow observation
of the stairway through the barrier. This barrier should also meet the test criteria described for
windows and screens.

Stairways also provide areas for patients to hide from staff. Areas beneath the bottom
flights of stairs should be sealed to prevent patients from hiding within. Patients may hide with
the desire of injuring a staff member or other patient, or to avoid treatment. In a recent incident
at Cincinnati’s Bethesda Oak Hospital, a patient avoiding necessary surgery was found dead two
days later where he had been hiding in the stairwell. (American Press, p24)  For this reason, areas
beneath the bottom flights of stairs should be sealed and camera surveillance of stairways may
be advisable. Additional guidance for the design of stairs and other exits are covered in the
sections concerning control of access and observation for staff and patient safety, and fire safety.

Water Closets Typical hospital grade toilet fixtures are inadequate to resist vandalism
and to prevent patients from using them to injure themselves and others. Hospital grade water
closets are usually constructed of porcelain, and are easy to shatter. The results of such
vandalism is a flooded, fetid facility and an abundance of large sharp porcelain shards. The
water supply tanks and tank covers can also be detached and used as formidable weapons or
shields. A better product for use in mental health facilities are cast iron, porcelain coated toilet

fixtures, although the porcelain finish can be cracked with some effort, and these fixtures are not

easily reconditioned.
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Perhaps the best product available is the stainless steel, institutional grade water closet.
These fixtures can resist great amounts of abuse. These water closets can be coated with a
pleasant shade of chemically resistant urethane (CRU) to make them warmer to the touch and
less institutional in appearance. These fixtures should have a self contained waste drain
(inaccessible to patients) and remote water supply valves (typically on the other side of the wall
in a secured room) to prevent flooding. These fixtures should also have push-button operated
flush valves (tamper-resistant and hang proof) in lieu of water supply tanks. These flush valves
should be fed by a cool water supply line isolated from the cool water supply feeding the
showers to prevent scalding of other patients during flushes. These toilets also feature shallow
bowls to prevent violent patients from holding other patients’ heads under water. Water closet
rooms should also be equipped with hang proof institutional grab bars. (See figure 1.3.5.)

Sinks  Typical hospital grade sinks are likewise inadequate to resist vandalism and to
prevent patients from using them to injure themselves or others. Hospital grade sinks are also
usually constructed of porcelain, and are easy to shatter. Again, the results of such vandalism
are a flooded facility and the production of large sharp ceramic shards. While porcelain coated
cast iron sinks are a better product, they have the same shortcomings as cast iron water closets.
Again, the stainless steel, institutional grade sink is perhaps the best product. These sinks can
also be coated with CRU to make them warmer to the touch and less institutional in appearance.
Sinks should also have relatively shallow basins to prevent violent patients from using them to
hold other patients’ heads underwater. These fixtures should also have a self contained waste

drain and trap (inaccessible to patients) and remote water supply valves (typically on the other



side of the wall in a secured space) to prevent flooding. These sinks should be equipped with
hang-proof faucets and hardware (tamper-resistant).

Tubs and Showers Tubs should never be installed in mental health care facilities under
any circumstances. The potential liability it too great because there is no way to drown-proof a
tub. The installation of tubs is entirely inconsistent with taking reasonable measures to prevent
suicide and injury.

Traditional shower enclosures constructed of tile and plaster require large amounts of
maintenance, extensive cleaning, and present slipping hazards to patients. Prefabricated
fiberglass shower enclosures require less extensive cleaning, but can easily be damaged by a
violent patient. Solid acrylic shower enclosures are superior because they are extremely durable,
require little maintenance, are easy to clean, and can be installed with slip resistant floors.

The water supply for these showers should be protected by a thermostat set at 40°C
(105°F) to prevent scalding, and remote water supply valves (typically on the other side of the
wall 1n a secured space) to prevent flooding. DHSsS, Hospital Bidg Note 35, p13) Showers should be fitted
with tamper-resistant drains, hang-proof institutional shower heads, and hang-proof institutional
grab bars. Shower curtains should be installed on a hang-proof track, held in place by
collapsible plugs; these plugs are normally set to have a collective failure strength of about 50
pounds (22.7 kilograms).

Towel Racks and Clothes Hangers of conventional design present opportunities for
suicide and self injury. The horizontal rod usually employed in towel racks, wardrobes, and
closets can also be detached and used as a weapon. There are several alternatives available.

Safety hooks are available which will collapse at desired design strengths. These hooks can be
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made of metal with neoprene compression rings, or completely out of rubber or vinyl. Special
hang-proof clips are also available which also collapse when over loaded.

Mirrors in patient rooms, typically installed over the sinks, are necessary to allow
patients to maintain a well groomed appearance. Good personal appearance facilitates patient
self esteem, group socialization, and the process of therapy. Unfortunately, glass mirrors have
always been associated with danger to patients and staff. Some hospitals have employed
polished stainless steel mirrors attached to the wall with tamper-proof hardware to prevent
injury. Unfortunately, these steel mirrors produce a hazy slightly distorted reflection. A more
recent development are plastic mirrors with a backing of reflective mylar film. These plastic
mirrors look more like ordinary mirrors, provide a sharp reflection, but create even greater visual
distortions than steel mirrors. These distortions can be especially disturbing to some patients
and may trigger hallucinations or other psychotic episodes. @rohansky, p561)

The most recent development in institutional mirrors are models constructed of tempered
laminated glass with sealed edges. This type of mirror 1s extremely shatter resistant, and must be
exposed to an extraordinary amount of stress to break, therefore generating enough noise to alert
nursing staff. When this type of mirror eventually does shatter it produces small, non-lethal
fragments. These mirrors are typically anchored to the wall with tamper- proof bolts.
Information on hallway security mirrors in contained in the section conceming access and
observation.

Furniture in patient bedrooms should be of a solid streamlined design without exposed
slats, dowels, posts, handles, sharp comners, etc. Large pieces such as wardrobes, desks, and beds

may be bolted down to prevent patients from using them to erect barricades. Smaller pieces
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such as end tables, chairs, pillows, and rugs can be mobile to allow patients to develop preferred
arrangements. Rugs and other textiles should be tightly woven to prevent patients from
accessing the fibers therein. Pictures and artwork may be held on the wall with rubber pegs that
will collapse under excessive loads. It may be desirable to mount pictures and artwork directly
on solid boards or a similar matrix, without a frame, to prevent patients from destroying frames
to access the mitered wood pieces therein.

Acute Corners on interior walls and nursing stations should be rounded or eliminated to
prevent injuries. Existing corners that cannot be altered should be padded or otherwise
protected.

Seclusion Rooms are intended for short-term occupation by violent or out-of-control
patients. The Royal College of Nursing defines their use as “the temporary removal of
established opportunities for positive reinforcements ... achieved in clinical practice by
physically removing the patient from his normal social setting and placing him in a barren room
for a short period.” (Royal College of Nursing, p2) Within a psychiatric nursing unit, a seclusion room
provides additional security and protection for patients and staff. There should be at least one
seclusion room for every 20 beds Or S0. (AIA Guidelines, p16)

These rooms should be located for direct nursing staff supervision while maintaining the
patient’s right to privacy. Each room should be designed to provide temporary placement, care
and observation for one patient and constructed to minimize the opportunity for hiding, escape,
injury, or suicide. If a facility has more than one psychiatric nursing unit, the number of
seclusion rooms may be based on the total number of psychiatric beds in the facility, with

seclusion rooms grouped together. (AIA Guidelines, p16 & 44)
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Additionally, the room should provide an environment with minimal sensory stimuli.
The AIA interprets this to mean that exterior windows are not necessary, but this opinion is not
held by all mental health professionals. (AIA Guidelines, pt#4y Some mental health professionals
suggest that without an exterior window, a seclusion room will become unbearable for some
patients after a very short period of time. If provided, special care should be taken in the design
and placement of these windows to prevent patients “acting out” by exposing themselves to
others outside the window. Intermittent frosting of the glazing is one solution. Seclusion room
windows should also be oriented to private gardens and not toward public areas to avoid this
contingency.

Seclusion rooms should have access to a toilet room adjacent to the seclusion room.
Doors to seclusion rooms should be provided with locks. There should be viewports in the door,
or other means of affording visibility of the occupant at all times. (AIA Guidelines p44)  Special
fixtures and hardware for electrical circuits (as described previously) should be used. Where the
interior of the seclusion room 1s padded with combustible maternals, these materials must be of a
type acceptable to the local fire official or other authority having jurisdiction. The room area,
including floor, walls, ceilings, and all openings should be protected with not less than one-hour

fire rated construction. (AIA Guidelines, p16)
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Pendulum Radius 13 feet (3.96 M)

Impact Zone

eight - 3 feet (0.91M),
Distance - 8.3 feet (2.53M)

eight - 2 feet (0.61M),
Distance - 6.92 feet (2. 1M)

Height - 1 foot (0.3M),
Distance - 5 feet (1.52M)

Window & Screen Test
Figure 1.3.3
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Chapter 2 - Environmental Design

This chapter examines the environmental effects of different types of lighting, colors,
finishes, and spatial arrangements on the patients and staff members of mental health care
facilities. These facilities include local clinics offering outpatient diagnostic services and
treatment at most military installations for mild mental disorders, social maladjustments, and
alcohol and chemical dependency problems, as well as regional wards and hospitals for patients
requiring more extensive inpatient treatment. This text provides recommendations to help clinical
and design personnel select lighting, colors, finishes and spatial arrangements appropriate for

healthy interior environments for patients and staff,
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Section 2.1 - Interior Lighting

Our understanding of our environment is based on the perceptions of our five senses.
The sense of sight is by far the primary means people use to orient themselves to their
environment. Reflected light is the vehicle which transmits visual information from the
environment to the eye. This light is converted to electrical impulses by the eye, and the optic
nerve serves as a conduit to the brain where these impulses are processed. When we view our
environment, not only do we perceive the colors and tones of the objects in our environment, but
also the characteristics of the light source which reflects off these objects.

Since reflected light is so important to our perception of our environment, we should
examine the primary sources of this light. The primary sources of light in health care facilities
are natural daylight, incandescent lighting and fluorescent lighting.

Any light source may be graphically described by breaking it down into wavelengths and
then measuring the strength of these wavelengths. On a standard spectral distribution chart, a
light source is shown by wavelength (1n nanometers) on the horizontal scale and the intensity (in
relative energy) on the vertical scale. The result is a graphic illustration of the light’s spectral
range and its changing relative energy over that range. The colors of different sources may be
illustrated by the lights’ spectral distributions shown as continuous, smooth graphic lines (all
visible wavelengths are produced by the source), uneven lines (containing all wavelengths, but
some more than others), or discontinuous lines (some wavelengths are missing when viewed
directly). Any of these combinations is capable of producing what we perceive as white light.

(Nuckolls, 37) Three samples of spectral distribution charts are shown at figure 2.1.1.

55






Human perception of light is based on the properties of the eye and the brain. In the eye
there are two main types of light receptors, rods and cones. The rods are not color sensitive and
are tuned to pick up low intensity light - they are therefore the main component of night vision.
The cones are the color receptors with 10% sensitive to blue light, 45% to red light, and 45% to
green light. This limited color information travels to the brain where a picture is constructed
from the available light inputs. Color corrections and interpretations are made based on the
varying proportions of the three types of light. For example, despite the fact the eye has no
yellow receptor, we can see the color yellow. This is because the brain autonomically analyzes
the proportion of green and red light received and registers the color yellow. The brain also
examines the boundaries and discontinuities between colors of light and attempts to calculate the
color(s) being observed.

This real-time processing also includes a continuous assessment of the color range of the
entire visual field, a process which 1s responsible for the phenomenon of color constancy. Color
constancy is manifested as the ability to perceive true colors under a variety of lighting
conditions, and is most effective under natural lighting conditions and with the smoothly-varying
spectrum provided by incandescent light sources. The uneven spectral output of fluorescent and
discharge lamps has a negative effect on color constancy.

Discontinuity in the visible spectrum of light sources can have negative effects on our
perception of the environment. For example, light sources high in blue and green spectral
energy, but low in red and orange can cause even a normal human face with a healthy
complexion to take on a ghoulish appearance. Conversely, light sources high in red spectral

energy can make people look healthier than they really are. The lack of adequate lighting can
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also contribute to depression, not just among patients but among staff as well. (Goodnow, 6) The
effect of interior colors and light colors also affect human behavior, but this will be discussed
later in conjunction with interior finishes.

Natural Daylight - Indirect Variables

Natural daylight has long been accepted as the standard by which our perceptions are
based, and the standard by which incandescent and fluorescent light are compared. The goal in
most interior lighting schemes is to simulate the effects of natural lighting as much as possible.
However, natural daylight is not a consistent light source because its effects can be altered by a
number of variables. The indirect variables affecting natural light are of two types: exterior and
interior effects. Daylight is altered by exterior effects such as weather, local terrain,
landscaping, and reflection over water or desert. Interior effects include: fenestration
(proportioning, arrangement, and design of doors and windows), daylight control systems
(shades, blinds, louvers, etc.), interior decor, and artificial lighting systems. ®Nuckolls, 45)

Although natural illumination may be adequate according to foot-candle standards (based
on incident light intensity), fenestrated rooms remote from exterior views should employ
additional daytime artificial lighting. Additional illumination will make occupants deep within
the space feel that lighting levels are adequate by comparison with areas near windows. The
sideward illumination from windows can also soften the harsh vertical illumination created by
some ceiling mounted lighting systems. The thermal effects produced by extensive window
glazing may also be controlled by limiting window size or by using tinted, shielded, or other

heat-reducing glazing. avuckolls, 45) These are environmentally undesirable for many reasons: the
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radiant temperature of the pane causing discomfort, color distortion, and a gloomy view to the
outside.

In most standard rooms, a window area between one and two-fifths of the fenestrated
wall has been proposed as adequate by the British Lighting Division of the Chartered Institution
of Building Services Engineers. British experts believe that this open area is a reasonable
compromise among the factors of comfort, desire for exterior views, and HVAC gains or losses.
(In the United States, a comparable measurement of twenty percent is considered well balanced
as a standard architectural rule of thumb.) Supplementary illumination will also be desirable
during daylight hours for areas remote from windows. (Nuckols, 45) This ratio necessarily will vary
from one climatic region to another.

Additionally, wide window openings can provide greater depth of daylight penetration
than narrow openings. The shape of wide openings may also correspond to the normal lateral
scan of eyes when room occupants are seeking information on weather, local activity, and so on.
Long, wide openings generally are perceived as less glaring than tall narrow openings of equal
area and luminance. In addition, occupants generally prefer wider openings when the primary
views of interest are of nearby areas or activities. Egan, 177)

Natural Daylight - Direct Variables

Important direct variables of natural daylight include: the position of the source,

diffusion, color, timing and intensity.

Position of Source We usually assume the sun rises in the east and sets in the west. In

fact, the sun assumes a southerly arc during most of its travel in the northern hemisphere. (Of

course it assumes a northerly arc in most of the southern hemisphere.) Therefore, in northemn
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latitudes of the northern hemisphere, a southern orientation for windows is usually considered
desirable because it allows for the maximum use of daylight, especially in winter months.
However, in the southern latitudes of the northern hemisphere, northern exposures should be
emphasized to avoid excessive solar gain. (Nuckolls, 46)

Diffusion The Lighting Division of the Chartered Institution of Building Services
recommends the following three conditions be considered in any design based on daylight:
"Incident light from overcast sky, incident light from clear sky only, and incident light from
clear sky plus direct daylight." The division also notes a "uniformly overcast sky is normally 2-
1/2 to 3 times as bright overhead as near the horizon," and that "except in the immediate vicinity
of the sun, the clear sky is normally brighter near the horizon than overhead." Kaufman, 7-1)

Color The color of daylight changes with the time of day, the cleanliness of the
atmosphere, and the reflection of surrounding objects. Most studies of natural daylight for the
United States have concentrated on conditions at noon in northerly latitudes. The International
Council of Illumination (CIE) has set noon sunlight at the measurement of 4870 Kelvin. Nuckols,
46) The color temperature system of measurement is not based on the temperature produced by
the light, but designates the relative color of a heated object, such as the filament of an
incandescent lamp. This number, expressed in values of Kelvin, is the temperature of a
theoretical radiator whose color matches that of the source being evaluated. (Nuckols, 38)

Please note that sunlight and daylight are different and that each possesses its own
distinctive color and color temperature. Sunlight refers to light directly received from the sun
and the associated light reflected and diffused by the atmosphere; while daylight refers only to

the light diffused and reflected by the atmosphere. Several studies have concentrated on the
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color of light produced by the sky (not including direct sunlight), and researchers determined
that 6000 K represents an overcast northern sky. They have also determined that 10,000 K
represents the condition of a clear blue northern sky. Color specialists in the textile and graphic
arts industries have selected 7400 K as the color temperature of preferred daylight. In northern
latitudes, this is a sky that is moderately overcast from the north. ®uckolis, 47 The illustrated
spectral energy distribution curve for 7400 K representing this preferred source is shown at
figure 2.1.2.

Timing and Intensity  Direct sunlight is rarely an acceptable light source for interior

lighting. In addition to heat problems, its intensity is difficult to control. As a result, there is
usually an attempt to prevent direct sunlight from entering the interior spaces. On the other
hand, daylighting is a very useful source - although not for all applications. Unless work areas
are very near windows, or skylights/monitors or clerestories are used to bring daylight down
from ceilings, most tasks performed away from windows are best served by controlled artificial
light. Natural daylight, entering the interior from the side, can be effectively used to light
passageways, waiting areas, transition zones (from exterior to interior), and special interest

areas. (Nuckolls, 47)
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Daylight Sources

Obviously the source of daylight is the sun and the reflectance of the sun's light
throughout the atmosphere; our use of the term "daylight source" refers to the type of aperture
through which daylight enters the interior. Two questions should be considered when selecting
any daylight source: Does it adequately control brightness from the sun and sky? Does it admit
sufficient illumination to the interior space?

Unilateral Windows placed on an occupied space represent the simplest and most
common method of daylighting. It is the one that lends itself to curtain-wall construction and
continuous fenestration in multi-story architecture. To achieve optimal illumination within these
spaces, the depth of a room should be limited to two times the height from the floor to the full
room-width window height. As an illustration, if a window is eight feet (2.5 M) tall, then the
optimal room should be no more than 16 feet (S M) deep. This ratio can be pushed to 2.5 to 1 if
the reflectance of interior surfaces is very high. When these ratios are exceeded, the deepest part
of the room will lack adequate illumination when relying on daylighting alone. quckolls, 48)

Bilateral Windows placed on opposing sides of a rectilinear interior space will
effectively double the feasible room width for daylighting. Since there are now two possibilities
for someone to face a window plane, brightness controls (blinds, curtains, etc.) become
particularly important. nukolis, 49 This type of arrangement is extremely rare in health care
facilities due to the large size of most buildings and small size of most interior spaces.

Much more common are interior spaces in which windows are mounted on adjacent
room walls (the comner office effect). This type of space also can have nearly twice the feasible

room width for daylighting as unilaterally lit rooms. These spaces are ideal for use as dayrooms,
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waiting rooms, group rooms, and any other space where large amounts of daylight are considered
desirable. The exceptions are the southwest, and to a lesser degree the southeast, comners of
health care facilities. Unless properly screened by exterior daylight controls such as overhangs
or louvers, these rooms can become extremely uncomfortable during peak exposure to the sun.
These peak exposure times would occur in the early moming in the southeast corner and in the
late afternoon in the southwest corner. The function and scheduled usage of such areas should
be considered when glazing is designed for these spaces.

Vertical Roof Sources  For the most efficient control of light from these sources it is

usually recommended that interior areas directly below the glazing and the interior ceiling area
adjacent to the glazing be both diffuse and highly reflective. The two main types of vertical roof
sources are clerestories and monitors. Clerestories are similar to the bilateral source described
earlier (see figure 2.1.3), because they provide light from two opposing directions. Again it is
important to provide adequate control of daylight entering these sources. Typically, clerestornies
should run east to west with glazing on the north and south sides. Clerestories oriented to the
west and east are less efficient for daylighting because they do not follow the path of the sun.
While glazing on the northern exposure can be nearly transparent, glazing on the southern
exposure should be extremely diffused to prevent glare (unless well protected by overhangs or
louvers). Clerestories are rare in most health care facilities, but can be effective for providing
daylight in interior corridors and entry areas. They are not recommended for conference rooms
or similar areas intended for assembly due to difficulty in controlling lighting levels.

Monitors are similar to clerestories, but they provide light from only one direction (see

figure 2.1.4). Typically, monitors in northern latitudes should face south to follow the sun's path,



and monitors in southern latitudes should face north to prevent excessive glare and heat gain.
East and west oriented monitors are also useful but should be protected against harsh early
morning/late afternoon sunlight. Monitors are also rare in most health care facilities, but they
are easier to provide in multi-level facilities than clerestories, especially if upper floors are
smaller than the lower floors.

Clerestories and monitors should be designed so that there is no horizontal exposure of
glazing to prevent incidents where objects may be dropped from upper floors through the
glazing.

Horizontal Roof Sources ~ Horizontal roof openings (skylights) are reminiscent of the

primitive roof holes used by our ancestors to let light in and let smoke out. Flat skylights have
both drainage and dirt accumulation problems. They are also prone to the type of vandalism
described above. Curved or slanted skylights can slightly improve these negative conditions.
Both types of skylights often cause considerable heat build up and glare, and while brightness
control is desirable it is difficult to achieve because they allow direct sunlight to enter all day.
The practical lighting value of skylights is questionable, and due to their fragility they should not

be used in rooms where security is required.
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Psychological and Physiological Need for Windows

Windows are important to the general ambiance, in addition to the illumination of
interior spaces. While many studies have considered the behavioral effects of facilities lacking
adequate windows, very few of these studies have focused on health care facilities. However, it
1s possible to draw analogies between these buildings and health care facilities.

Research on underground factories in Sweden suggests that workers in windowiess
environments tend to suffer more fatigue and headaches, and express more negative feelings
about their environment. Fisher et al, 271y According to surveys by B.L. Collins, a lack of windows
can be compensated for by providing high levels of lighting and ventilation, but his general
conclusion is that workers do not like windowless environments. (Collins, 70, 83)

In office environments, the presence of windows also seems to be important. Research
has shown that regardless of whether occupants are satisfied with most aspects of their offices,
the lack of windows leads to dissatisfaction. ®Ruys, 49) Other evidence of the importance of
windows comes from studies of windowless schools. These schools were originally designed to
reduce distraction in classrooms, and to lower heating costs and vandalism. Research suggests
that the absence of windows in classrooms had no consistent effect on learning, but that it
produced a negative effect on mood. Karmel, 278)

Studies have also revealed that in work environments absent of windows, occupants
attempt to compensate for a lack of windows by hanging travel posters and landscape pictures,
but these attempts do not produce satisfactory results. isher, 271y Windows are clearly important
in work and classroom environments; it would be natural to infer that they are important in

health care environments as well.
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There 1s also a physiological need for windows, especially for individuals engaged in
close work. Windows allow these persons to occasionally refocus their eyes at a distance greater
than that available in a typical 10' x 10' (3 M x 3 M) treatment or work area. This variety in
focal points helps to prevent excessive eye strain.

Daylight Control

Environmental design of interior spaces can incorporate numerous materials and
architectural configurations and finishes to control natural light. These controls can range from
exterior features such as landscaping to interior features such as interior finishes.

Landscaping Deciduous trees provide shade and protect against glare during the

summer and after losing their foliage they allow sunlight to enter a building during the winter.
Reflective ground covers (light colored gravel) can redirect light into the lower stories of
facilities. Ground cover can also influence the interior illumination with unexpected effects
such as green light reflected from large grassy areas. Designers of interior spaces should also be
aware of the potential glare problems resulting from water surfaces such as lakes and reflecting
pools. Nuckolls, 50)

Overhangs Overhangs are properly designed when they shade windows from direct
sunlight while reducing brightness on the upper sections of windows. Unfortunately, they can
also reduce the amount of reflected sky light that can enter a space by up to 25% in temperate
latitudes. Practical overhangs cannot provide complete shading from direct sunlight, without
greatly reducing the amount of available daylight. aNuckelis, 51y The provision of slatted horizontal

overhangs is a partial answer to this problem - see figure 2.1.5.
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Exterior Louvers  Horizontal louvers covering windows (exterior blinds, slatted sun

screens, etc.) offer several advantages: (1) They prevent the entry of direct sunlight. A portion
of sunlight and sky light is reflected to the ceiling, where it is then reflected down to horizontal
surfaces (see figure 2.1.6). Light reflected from the ground is also permitted to enter interior
spaces. (2) They limit the direct glare of large window masses. (3) Heat buildup radiated by the
louver blades can dissipate outside of the interior space. (4) If louver blades can be moved (a
manual or automatic process), there can be additional refinements to light control. Vertical
louvers are not as useful, because of the angle of the sun at most locations, and as a result this
type of louver is mostly decorative. ®uckolls, 51

Exterior louvers also have disadvantages: (1) Their horizontal surfaces collect dirt
causing both unsightly conditions and a reduction in louver reflectivity and light control. (2)
They can obscure exterior views. (3) Unless permanently positioned or automatically controlled,
varying louver angles creates an inconsistent appearance in the building's exterior surface. (4)
Louver operating mechanisms do not stand up well to adverse weather and require frequent
maintenance. (Nuckolls, 51)

Glazing Windows can be finished with either high or low transmission materials. High
transmission materials include sheet glass, acrylic sheet, and formed shapes or glass block. Low
transmission materials include reflectorized or tinted glass and plastic. The lower the
transmission, the greater the "one-way" effect; high exterior illumination and low interior
illumination means that you can see outside from inside, but not the other way around. High
transmission of daylight and low transmission of heat are usually considered desirable.

Unfortunately, most treatment of glazing that reduces heat gain also reduces light transmission.
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However, double (and triple) glazing can assist in heat control as well as providing insulation
against local air temperatures. (Nuckolls, 51)

Transmission of diffused light can be accomplished with glass or plastic that is patterned,
surface treated, opalized, or otherwise diffused. This type of diffusion is desirable in locations
that require privacy or open onto unpleasant views. It is important to remember that the level of
transmission and brightness decrease as diffusion increases. (Nuckolls, 52)

Laminated glass (a glass/plastic film/glass composite) can be employed in areas where
security is required. The use of laminated glass and similar polycarbonate products enables the
designer to use fewer security bars in the fabrication of windows and doors, thereby avoiding the
appearance of a detention facility. Wired glass should be employed (per applicable codes) as
required for fire resistant window and door assemblies.

Interior Louvers  Horizontal louvers (venetian blinds) offer advantages similar to their

exterior counterparts. However, they don't dissipate heat that is radiated to the interior. Metal
louvers are superior to plastic louvers because of the concentration of heat that occurs between
the blinds and the glass. Warping of plastic shades is commonplace and the heat can also cause
the outgassing of toxic chemicals from the plastic to the interior air. Like vertical exterior
louvers, interior vertical blinds are ineffective at controlling daylight transmission and serve
primarily a decorative purpose. Venetian blinds may also present an unacceptable risk for
patient self injury. Blinds encased between window panes can mediate this problem, but they
are difficult to maintain.

Shades and Draperies can be used to reduce the size of the aperture and increase the

diffusion of daylight; however, they offer limited directional control of daylight. Shades and
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draperies should provide adequate opacity for patient privacy. Generally, they should not be
black, should offer varying levels of opacity, and be capable of reflecting artificial light
generated in the interior. (Nuckolis, s2) This can usually be achieved by using some combination of
translucent shades, venetian blinds, and draperies. The exception is the blackout curtain
necessary in sleeping rooms (especially in extreme northern latitudes of the northern hemisphere
with very long summer days) and in areas where specific tests or therapies require varying levels
of darkness.

Interior Finishes for Daylight Control As with all forms of illumination, an

appropriately reflective interior reuses available light. Interior reflectivity generally equates with
light colored interior finishes. Not only is reflection of interior light more economical, it creates
a more uniformly lighted interior. Highly reflective casings and interior walls around glazing
diminish the variation in intensity (glare) between the wall and its aperture. The same can be
said of ceiling assemblies and the upper half of interior walls in regard to artificial light sources.
Reflective walls and ceilings also allow reflected daylight to penetrate deeper into the building
interior. (Nuckolls,52) Light colored interiors have the added benefit of generally being perceived as

larger than equal sized, dark colored interiors.
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Incandescent Lighting

Incandescent lighting was once the primary means by which health care facilities were
illuminated. The development of fluorescent lighting has made most applications for
incandescent lighting in health care facilities obsolete. However, incandescent lighting is still
valuable for some roles such as accent or mood lighting and emergency systems lighting. The
three types of incandescent lighting that one is likely to find in health care facilities (excepting

equipment such as surgical lights) are general service, extended service, and tungsten-halogen.

General Service incandescent lighting is produced by running electric current through a
tungsten alloy filament in a volume of argon gas. The light produced typically follows a smooth
spectral curve with large amounts of energy in the warm red zone, and very little energy in the
cool blue and violet zones. Similarly, these lights produce very little ultraviolet radiation, but
produce large amounts of infrared radiation (see figure 2.1.7). This is the primary weakness of
incandescent lighting. While producing very little harmful ultraviolet radiation is desirable,
large amounts of infrared radiation mean that significant amounts of energy are squandered
generating waste heat. Additional energy must be expended in the form of ventilation and
cooling to then eliminate this waste heat.

As stated earlier, the light produced by incandescents is predominantly in the warm red
tones. As a result, this lighting emphasizes warm tones in the objects it reflects from. While this
can be desirable in some applications, such as the attempt to provide an environment perceived
as warm and cozy, it is undesirable in some areas because it alters our perceptions of true colors,
especially those of skin tone. The predominance of warm red light in incandescent light makes

skin tone look healthier and more vibrant, and this deception can be dangerous. Health care
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providers need to make accurate observations of their patients' health and this is complicated by
the use of incandescent lighting. While incandescent lighting is desirable from an environmental
point of view, it is undesirable from a diagnostic point of view. Therefore incandescent light
should not be used as the primary light source in treatment and inpatient areas, area lighting
should be full spectrum for diagnostic/health assessment purposes.

Extended Service lamps also produce a smooth spectral curve with large amounts of
energy in the warm red zone, and very little energy in the cool blue and violet zones. Extended
Service lamps are intended for use in applications where a lamp failure would cause great
inconvenience, a nuisance, or a hazard, or where replacement labor costs are high or electrical
power cost is unusually low. Therefore, for such applications where longer life is most
important and a reduction of approximately 15 percent in light output is acceptable, available
extended service lamps with a rated life of 2,500 hours are recommended.

Where replacement of burned-out lamps is an easy, convenient operation, such as in most
office or exam areas, long life lamps are not usually recommended. For most general uses,
incandescent lamps with the usual 750 to 1000 hour design life provide a lower unit cost for
lighting than extended service lamps. Longer life is achieved by operating the lamp's filament at
lower temperatures than normal.<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>