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ABSTRACT

In the fall of 1977 an opportunity arose to study the effects of the 

physical environment of a nursing home on its residents before and after 

the construction of a large-scale addition to the facility. The design in

tentions and behavioral goals of the architect were transformed into 

research hypotheses. Specifically, it was hypothesized that the charac

ter of the new addition would facilitate social behavior and minimize iso

lated behavior among the residents, encourage residents to occupy 

community areas more and individual rooms less, and discourage crowding 

in inappropriate areas, particularly the nurses' station. In this pre- and 

postoccupancy study, the behavior of residents of the institution and the 

location in which it occurred were observed and recorded before construc

tion began and approximately six months after it was completed. Between 

these two observation periods, no changes were found in social or isolated 

behavior, and occupancy of rooms and community areas remained constant. 

Crowding in the nurses' station was reduced. It was concluded that the 

physical environment, though an important determinant of behavior, is 

not the sole determinant. Efforts of architects to optimize the physical 

environment must be augmented by those whose who administrate and 

populate that environment.

vii



INTRODUCTION

The process of growing old in America is often characterized by 

the withdrawal of the elderly from the mainstream of Society. Gubrium 

(1973) has noted that sources of this disengagement phenomenon can be 

found both within the individual and within society. As an individual 

ag es, physiological changes such as impaired vision and agility often 

make it difficult and even stressful for that individual to continue to 

participate in a full range of activities. Because meaningful, well- 

defined social roles for the elderly are generally scarce in the United 

States, social expectations for withdrawal impinge on the individual at 

approximately the same time that perceptions of physical deterioration 

occur. Thus, the phenomenon of disengagement is a production of in

ternal and external forces.

Institutionalization of the elderly is perhaps the penultimate 

expression of this disengagement. Institutionalization most often takes 

place under the unpleasant circumstances of decreasing competency and 

lowered self-im age, separation from the family, and the perception of 

probable further deterioration and possible death (Lieberman, Frock, 

and Tobin, 1968). Certainly, the circumstances of institutionalization 

are never pleasant. However, whether life in an institution must be a 

negative experience is another question, one that permits consideration 

of the possibilities for a better life for the institutionalized aged.

The characteristics and limitations of institutional life have been 

well described. Goff man (1961). listed  the following characteristics of
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the total institution:

1. All aspects of life take place in the same location under a single 

authority.

2. Each activity is carried out in the presence of others and every

one is treated alike.

3. Activities are scheduled, the schedule being imposed from above.

4. Enforced activities ( e .g . , meals, therapy) are part of some total 

plan about which the inmate has nothing to say.

Osmond (1976) further characterized the institution as a place 

where everyday choices are limited or are made by others and where 

friendships are chosen (or not) among other equally incapacitated and 

sometimes transient strangers .'

This atmosphere of restriction of choice and lack of control over 

choices made by others can lead to syndromes of institutionalization known 

variously as institutional dependency, hospitalism, depersonalization, in

stitutionalism, and curtailment of the self (Lieberman et a h , 1968).

Sommer and Osmond (1961) have summarized the psychological 

effects of institutionalization as follows:

1. Deindividuation: the reduced" capacity for thought and. action as 

a result of dependence on the institution.

2. Disculturation; the acquisition of institutional values and atti

tudes unsuited to the preadmission environment.

3. Emotional, social, and physical damage due to losses of status and 

security.

4. Estrangement from the consequences of technology and other 

changes in the outside world.
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5. Isolation from and loss of contact with the world.

6. Stimulus deprivation and the acclimation to new sensory patterns.

In a review of the literature, Lieberman (1969, p. 330) described 

further the emotional effects of institutional life. Institutionalized aged 

are characterized by "poor adjustment, depression and unhappiness, in

tellectual ineffectiveness (but not necessarily intellectual incompetence), 

negative self image, feelings of personal insignificance and impotency, and 

a view of the self as old." They also tend to be withdrawn and unrespon

sive to others, docile and subm issive, and show a low range of interests. 

Lieberman pointed out, however, that many of these conclusions were 

drawn from studies that compared the aged in nursing homes with those 

in the community and failed to control for preinstitutionalization factors. 

Some of these effects may exist prior to institutionalization and may con

stitute reasons for entering the institution. Lieberman et al, (1968) have 

found many "institutional effects" in aging persons on waiting lists to get 

into institutions, suggesting that the institution itself may be only a part 

of the cause of the so-called institutional effects.

Of the many possible sources of these institutional e ffects , the 

physical environment has been chosen for study for several reasons. The 

structure of the physical environment is somewhat more straightforward . 

than that of the social environment and is thus easier to modify. Changes 

in the physical environment are also less threatening to staff members 

than changes in institutional social hierarchies and are thus better re

ceived and often welcomed. Finally, the following studies have indicated 

that changes in the physical environment may produce social changes in a 

gentle and relatively unobtrusive manner.
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Proshansky, Ittelson, and Rivlin (1976) suggested that freedom 

of choice is an important variable in any physical setting. One of the 

most important dimensions of freedom of choice is that of privacy. In an 

institutional setting of forced togetherness, often the only way to obtain 

privacy is to withdraw from others. However, structuring the environ

ment ( e .g . , closing doors) is an option that may or may not be available 

in an institution where staff members usually have more control over the 

environment than the residents.

In a study of private versus semi-private or ward bedrooms in a 

mental institution, Ittelson, Proshansky, and Rivlin (1972) found that 

social interaction actually increased and isolated passive behavior de- • 

creased for occupants of private rooms. This relationship was reversed 

as number of occupants of a bedroom increased. They concluded that the 

occupant of a private room had a wider range of behaviors than the ward, 

occupant whose behavior is more likely to be constrained by the presence 

of others.

Holahan and Saegert (1973) studied the effects of the remodeling 

of a psychiatric ward in comparison with an identical unremodeled ward. 

Remodeling created social options from very private to very social. While 

activity levels of patients remained the same on both wards, residents of 

the remodeled ward showed an increase in social behavior and a decrease 

in isolated passive behavior. Holahan and Saegert (1973, p. 461) con

cluded that "a poorly designed physical milieu in a treatment setting will 

inhibit therapeutic progress, while a setting designed with treatment goals 

in mind will facilitate therapeutic goals."
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Lawton, Leihowitz, and Charon (1970) studied a similar remodel

ing of a geriatric ward that provided six  private bedroom spaces opening 

onto a small social area which opened onto the corridor. The social area 

thus became a semi-public buffer zone providing visual and physical ac

cess to the public space of the corridor. In comparison with a control 

ward, occupancy of the private bedroom space increased, range of move

ment increased, and social interaction decreased. Social interaction on 

the remodeled ward became a matter of choice rather than a function of 

proximity and population density. Social interaction off the ward, a 

product of increased range and mobility, increased by a factor of ten.

DeLong (1970) found that a similar configuration of small private 

cubicles with a small social area for a limited number of residents doubled 

social interaction and participation in activities. DeLong believed that 

the small social areas performed the function of a porch protecting and 

separating the privacy of the bedrooms from the streetlike atmosphere of 

the corridor. Prior to remodeling, rooms opened directly onto the corri

dor with social areas placed some distance from the rooms. DeLong con

cluded that it is the arrangement of spaces and not the spaces themselves 

that is dynamic. If any one of the three types of space (private, semi- 

private / semi-public, and public) is missing the function of the others will 

change.

Large-scale restructuring of the physical environment is not 

always required to obtain behavioral results. Sommer and Ross (1958) re

arranged furniture on a geriatrics ward to modify a sterile, train station- 

like atmosphere. Small square tables were placed throughout the day room 

away from the wall. This arrangement met with resistance from the
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staff because it was more difficult to maintain and was not as "neat" and 

from residents because it disrupted territorial patterns. However, once 

the new arrangement was accepted, brief social interactions increased 

from 47 to 73 and sustained interactions from 36 to 61. Sommer (1970, p. . 

31) concluded that "the hospital administrator who does not arrange his 

wards to facilitate social interaction will find the wards arranging the 

- patients to minimize i t . "

While it is apparent from these studies that behavior changes to 

occur as a result of environmental manipulation, it is necessary to deter

mine the characteristics of the human/environmental interaction that con- 

contribute to the success or failure of that interaction.

The work of Lawton (1970) and Nahemow and Lawton (1976) 

provides a theoretical framework in which this interaction may be viewed. 

Lawton's (1970) environmental docility hypothesis states that as the de

gree of competency of the Organism decreases, the proportion of variance 

in the behavior of that organism that is due to environmental factors will 

increase. Thus environmental factors are critical for an elderly popula

tion with health or cognitive limitations.

Nahemow and Lawton (1976) have further developed this hypoth

esis incorporating adaptation level theory (Helson, 1964), environmental ■ 

press (Murray, cited in Nahemow and Lawton, 1976), and the stimulus 

optimization function (Wohlwill, 1966). Adaptation level refers to the 

perceiver's receptor status when the value of the stimulus perceived is 

neutral. The adaptation level for any particular stimulus dimension pro

vides a neutral referent from which other stimuli on that dimension can be 

judged (Helson, 1964). We are at adaptation level most of the time with
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respect to environmental stimuli, and it is thought to be part of our ca

pacity to screen out nonpertinent stimuli. Wohlwill's (1966) optimization 

function states that stimulation (or environmental press) a certain dis

tance either direction from the adaptation level will produce positive • 

affect or arousal. A stimulus too remote from adaptation level, that is , 

too foreign to normal perception, may produce negative affect.

Nahemow and Lawton's (1976) ecological theory of aging incor

porates the individual's level of competence. According to this theory, 

an individual of low competence will be more affected by environmental 

press, and the optimal range of stimulation on either side of the adapta

tion level will shrink. A highly competent person will have a larger range 

of stimulation, which will produce positive affect.

This theory emphasizes the fact that understimulation is just as 

critical as overstimulation; either can and will produce negative affect. 

This has important implications for the study arid design of environments 

for the aging. An institutional environment can easily become too sup

portive for an individual with moderate competence. As this model works 

in two directions, an environment that is too supportive may cause the 

individual to adapt to that environment, shifting the adaptation level so 

that less environmental press is tolerable, and actually reducing compe

tence, particularly in regard to the preinstitutional world.

Two implications for designers of environments for the aged are 

evident. First, the elderly stand to benefit more than most from intelli

gent environmental deisgn that is sensitive to their needs. Second, a 

range, or variety , of stimulation must be provided to allow residents of



varying competence levels the freedom to choose the type of environment 

most suited to their needs.

As is so often the case within environmental psychology, these 

implications satisfy neither the demands of psychological theory nor of

architectural design. To say that the elderly may benefit from environ-
<mental design that incorporates a range of stimuli is not to say enough. 

The theory behind these recommendations must be further tested and 

more specific design parameters must be provided. Postoccupancy evalu

ation is a tool that has been used extensively for the latter purpose. It 

has been used too infrequently to provide case history data that may be 

employed inductively to either support old theories or generate new ones.

A unique opportunity to employ the postoccupancy evaluation for 

both purposes was afforded by the construction of a large-scale addition 

to Posada del Sol nursing home in Tucson. Postoccupancy evaluations 

are often done after construction has been completed- and thus lack an 

appropriate referent with which behavioral effects may be compared. At 

Posada del Sol it was possible to study behavior within the physical en

vironment before, and after the new additions and alterations were com

pleted and . to compare new areas with original ones as well as original 

areas over time. A description of the physical setting before and after 

construction is necessary to clarify the significant physical and behavior

al variables.

The Research Setting

Posada del Sol is a Pima County-supported home which accepts 

indigent elderly and severely handicapped persons. Pima County does
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not have sufficient facilities to house all potential residents, and several 

private nursing homes are contracted to deal with the surplus. Because 

these private homes are given first choice of the potential residents on 

the county rosters, the most competent, least troublesome residents are 

accepted by the contract homes. Thus, Posada del Sol often receives the 

most severely debilitated residents. Those residents requiring constant 

care are generally housed on the second floor, with the exception that 

those who might wander away or who are potentially violent, are housed 

on a protective-care wing. First-floor residents are generally are the 

most coherent and mobile. There are usually about 250 people living at 

Posada del Sol: approximately 100 on the second floor, 70 on the first 

floor, and 20 originally and 60 currently on protective-care wings. »

Construction of the alterations and additions at Posada del Sol 

began in October 1977 and were completed two years later. The original 

building, which remains almost intact, consisted of four residential wings 

radiating from a central core on each of two floors (Figures 1 and 2).

The new addition was attached at the east side of the central core and 

consists of everything to the east of that point.

Minimal changes were made on the second floor at Posada del Sol 

(Figure 2). The two smaller dining areas were added to overcome severe 

crowding in the original large dining area. Dining areas 2 and 3 are 

presently used for the most social (area 3) and the most anti-social (area 

2) of second-floor residents to give the former respite from the rest of 

the second-floor population and the entire population respite from the 

latter. A screened porch was also added on the west side of the lounge 

to give second-floor residents access to fresh air and mountain view s.
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The first floor was modified only slightly within its original 

dimensions. A porch was added on the west side in an area originally an 

entrance canopy. A large, walled patio was constructed on the west side 

in the area that was originally a parking lot. Thus, the area between the 

nurses' station and the porch as become less a lobby and more a lounge. 

Administrative offices in this area were moved to the new addition. The 

nurses' station was enclosed in an attempt to decrease activity and con

gestion surrounding it. Residential areas within the original building, 

on the first floor as well as on the second, remain unchanged.

New construction at Posada del Sol more than doubled the original 

first-floor area. Much of the new addition consists of additional public 

areas for residents. The dining area has more than doubled and is used 

for activities and ■ religious services in addition to dining. Arts and , 

Crafts, Physical Therapy, and the General Store are located around a 

central lounge and snack bar area, and the entrance has been located 

some distance from residential wings to ensure safety and privacy. A 

large outdoor patio has been added to the northeast of the original build

ing. Automatic doors have been added to encourage mobility of the resi

dents i Bathrooms have been added in public areas to facilitate the use 

of these areas, which are some distance from the residents' private bath

rooms in the residential wings. A large part of the new addition was in

tended to be used by members of a daycare program, which has yet to be 

enacted.

Although new public areas have been added on the first and sec

ond floors, the configuration of private and semi-private' areas ( i . e . , 

rooms and halls) has remained constant. In contrast, the residents of
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the new protective-care wings have been presented with a fairly radical 

change in the configuration of their living environment. In Figure 1 

these new units at the east side of the complex are designated by the num

bers 600 and 700, which serve as addresses for the residents. The orig

inal protective-care wing, which consists of the northeast wing of the 

original building, is designated by the number 500.

The original protective-care (500) wing on the first floor was and 

still is a world all its own. Within the original building, this wing was 

the only one that was locked for the protection of the residents within and 

without its doors. Before construction began it consisted of a single wing 

of the building, two rooms of which are combined into a day room/dining 

room/nurses' station. A small, dismal courtyard, enclosed with a 10-foot 

chain-link fence, was located on the north end of the wing. A small, 

slightly less dismal patio, also enclosed by chain link, was added outside 

the dayroom; this constitutes the only change made on this wing.

In contrast to the small, cramped protective-care 500 wing, space 

abounds on the two new protective-care 600 and 700 wings. The central 

dining/activities/lounge areas on these wings are approximately nine 

times larger than the dayroom on the 500 wing, yet are intended for the 

use of only 10 to 12 more residents. Rooms surround these central areas, 

and a landscaped, walled patio is provided. The nurses' station, lounge," 

and offices are located at the periphery of the activities area.

Design, Intentions and Research Hypotheses

The pre- and postoccupancy evaluation at Posada del Sol was 

intended to provide information for two purposes. First, the design in

tentions of the architects are readily transformed into hypotheses that
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may be tested. This process will provide concrete information that may 

aid in the design of other facilities for the aged. Secondly, it is impor

tant to provide information that may be of use in supporting or construct

ing theories concerning the human /environment interaction.

Research hypothese were formed from the design considerations 

and intentions of the architect (Blanton and C o ., 1977) and of the retire— 

ment housing specialist, who consulted with the architect (Koff, 1977). 

Hypotheses range from the very specific expectations for changes in num

bers of residents occupying an area to more general expectations for 

changes in overall behavior patterns.

It was expected that the alterations and additions to Posada del 

Sol would allow and envourage residents to occupy more attractive and, 

in some cases, more appropriate areas. One of the most significant prob

lems in the original building was the lack of appropriate areas for both 

informal social and solitary activities. Residents of both floors congre

gated in the halls and around the nurses' station, which served as a sort 

of focal point. Use of the dining area was discouraged, ‘ except for meals 

and smoking, in part by the staff for their convenience in cleaning in the 

area and in part by the long institutional tables. The original lounge and 

outdoor areas were both small with chairs lined up in rows. It was the 

intention of the architects to draw social and solitary activities away from 

the halls and nurses' stations by enclosing the nurses' station and by 

providing other more appropriate areas such as the "Pub," lounges, 

porches, and patios (Blanton and C o ., 1977).

Automatic doors were installed at all access points to facilitate 

use of outdoor areas. Bathrooms were placed throughout the new addition
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to encourage mobility of the residents and to facilitate the use of the 

entire building (Koff, 1977; Blanton and C o ., 1977).

More generally, the additions and alterations were intended to 

facilitate social interaction in several ways. Allowing visual access to in

door and outdoor activities was expected to encourage participtation in 

both activities. An open plan with flexible furniture arrangements was 

intended to stimulate interaction, discourage rigid institutional patterns, 

and allow residents to choose the optimal size for group activities (Blan

ton and C o ., 1977). In general, the design of the additions to Posada 

del Sol was intended to facilitate a range of activities in public areas 

(Koff, 1977).

On the original protective-care 500 wing, the only modification— 

the additional patio-—was intended to provide and alternative, in good 

weather, to the crowded dayroom. The configuration of the new 

protective-care 600 and 700 wings was intended to produce several be

havioral changes. The large central area was to become a focal point 

where visual access to activities would draw residents out of their rooms 

to participate in group activities . It was also intended that this design 

would decrease confusion that is often engendered by long hallways with 

identical rooms on either side. Koff (1977) hypothesized that this design 

would lead residents to become more self-amusing, thereby decreasing 

staffing requirements.

In summary, on the first and second floors, exclusive of the 

protective-care w ings, resident behavior before and after construction 

of the new additions and alterations was observed and compared with re

gard to the following hypotheses :
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1. Use of outdoor areas should increase.

2. Use of the nurses' station area should decrease.

3. Use of all public areas should increase.

4. Frequency of room use should decrease.

5. Range of activities in public areas should increase.

6. Social interaction should increase and passive isolated behavior 

should decrease.

Behavior on the protective-care 500 wing was observed before and 

after construction of additions and alterations and compared with behavior 

observed on the protective-care 700 wing. The following differences in 

behavior were expected:

1. Frequency of room use should be greater on the 500 wing.

2. Use of the central activities area should be greater on the 700 

wing.

3. Staff requirements should be lower for the 700 wing.

4. Social interaction should occur with greater frequency and pas

sive isolated behavior with lower frequency on the 700 wing than 

on the 500 wing.

Modifications of the protective-care 500 wing were slight, and it 

was predicted that a slight increase in the use of the outdoor areas would 

be the only change in behavior.



METHOD

Subjects .

The residents of Posada del Sol nursing home were the subjects 

for this study. Because the study took place at several different times 

over a 2-year period and occupancy rates fluctuate due to an annual 

turn-over rate of nearly 75%, approximate figures will be given for total 

occupancy of the building. The first floor houses approximately 70 resi

dents, exclusive of the protective-care wings. Approximately 100 resi

dents live on the second floor. Twenty residents live on the protective- 

care 500 wing in the original building, and approximately 30 reside on 

each of the two new protective-care wings.

More women than men reside at Posada del Sol, and they consti

tute from 65% to 80% of the total population. Ages range from 18 to over 

100 years. However, there are only a few mentally and physically handi

capped younger residents, and the median age of the residents is near 

60 years. The competence, mental alertness, and level of physical dis

ability varies considerably in different areas. The most competent, alert, 

and least disabled are generally housed on the first floor. The second 

floor houses residents who are less competent and alert and often require 

constant care due to physical disability. The protective-care wings house 

residents who are disoriented or potentially violent.

Measures

The study of the interaction between behavior and environment 

requires an instrument to assess types of behavior, quantities of

17
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behavior, and places in-which behavior occurs. Behavioral mapping, a 

time-sampling method of unobtrusive behavioral observation developed by 

Ittelson, Proshansky,. and Rivlin. (1976) , was employed in this study. With 

this technique it is possible to simultaneously record behavior and the 

location in which it occurs. Behavioral mapping has been characterized 

as "a useful tool for quantitatively checking the validity of assumptions 

behind the design of spaces and facilities" (Ittelson et a l . , 1976, p. 351). 

Using this technique, observers record the number of subjects engaged 

in each of several behavior categories and the location in which the b e

havior occurs at a number of time-sampling points throughout the day.

Categories of area and behavior were determined after several 

periods of observation in the nursing home and were pretested during 

experimenter training trials. Area categories included all public spaces, 

no private spaces, and some semi-public/semi-private spaces. Areas into 

which access was normally limited (usually by closed doors) were never 

observed. These included Arts and Crafts in. the preconstruction condi

tion and physical therapy, beauty and barber shops, and any resident 

rooms with closed doors in the pre- and postconstruction conditions. 

Resident rooms were considered semi-public/semi-private space if doors 

were open, and the occupants were counted but not classified into a be

havior category. Behavior in all public areas was classified as to kind 

and quantity.

Behavior categories are listed in Table 1. With the exception of 

the categories of room occupancy and staff interaction, all behavior cate

gories were combined into four analytic categories for the purpose of data 

analysis and presentation. Analytic categories are similar to those .
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Table 1. Behavior categories used in behavioral maps

Observational Categories Analytic Categories

Sitting alone 
Napping 
Standing alone

Passive isolated

Sitting with someone 
Watching activities

Passive social

Reading 
Writing 
Watching TV 
Vocalizing 
Traffic
Nonstructured activities 
Eating

Active isolated

Conversation
Games
Structured activities

Active social

Interaction with staff Interaction with staff

Resident occupying room Room
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employed by Ittelson et al. (1976). Interobserver reliability was assessed  

to give a measure of confidence in the accuracy of the behavioral mapping 

technique. Observers independently recorded behavioral observations for 

the same areas at the same times. Two trials were conducted on each floor, 

including the protective-care wings. Observers recorded behavior and 

areas identically in 244 out of 288 observations, or 85% of the time.

Procedures

Observations were made at Posada del Sol in December 1977 and 

January 1978, before construction of alterations to the original building 

was begun, and again in April and May, 1979, approximately 6 months 

after construction of all additions and alterations was completed. No 

major changes in administration or resident activities were made during 

this time period. Weather was clear and warm on all observation days, 

which permitted measurement of full use of outdoor areas.

On the first and second floors, observation took place at 30- 

minute intervals for 12 waking hours (8:30 a.m. to 8:30 p .m .) on four 

days during the preconstruction phase and 2 days during the post- 

construction phase. The level of structured social activities was con

trolled by making half the observations on those days with the highest 

level of activities and half on those days with the lowest level of activ

ities during both phases of the study.

The protective-care 500 wing was observed at 15-^minute intervals 

for 12 waking hours (8:30 a.m. to 8:30 p .m .) for 2 days during the pre

construction phase and for 1 day during the postconstruction phase. It 

was determined through conversations with staff members that the resi

dents of the postconstruction protective-care 700 wing were very similar
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to those of the preconstruction protective-care 500 wing. The protective- 

care 600 wing served as a sort of halfway house for residents returning 

from the 500 and 700 wings to the first floor of Posada del Sol or to other 

residential locations in the community. It was not suitable for comparison 

with the preconstruction 500 wing. . Observations were therefore made on 

the protective-care 700 wing during the postconstruction phase for 1 day 

on the same schedule as that for the 500 wing.



RESULTS

Mapping raw behavioral data consists of constructing a matrix 

in which categories of behavior form rows and categories of area form 

columns. At each time-sampling point, a figure that represents the. num

ber of subjects engaging in a particular behavior in a specific area is 

entered in each behavior-by-area category. These raw behavior-by-area 

frequencies are summed over all sample points to produce mean percent

ages for each category. It is then possible to combine categories of 

behavior or area to produce summary tables of either area-occupancy, 

behavior, or behavior and area. The figures in these tables represent 

mean frequencies and percentages of residents engaging in specific 

behaviors or occupying specific areas over time. The number of sub

jects (N) presented in these tables, is also the mean of observed subjects 

over time in a given area and does not represent an estimate of the total 

population.

To test the statistical significance of differences between the pre- 

and postoccupancy conditions of observation, a chi-square goodness of 

fit test was performed on the mean frequencies of observed behavior. 

However, it must be noted that behavioral mapping provides essentially 

descriptive information and that any statistic can be used only as a rough 

and by no means infallible guide to the significance of differences or 

changes in behavior for several reasons. First of all, the mean number of 

subjects observed in several areas, particularly the protective-care wings, 

is small. Thus, the chi-square test may.prove significant for a 10%

22
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difference in behavior over time in one area and not for the same differ

ence in another simply due to different sample sizes. Also, in some areas 

size may play a large role in the social but not significance of differences 

in behavior. A small, crowded area can become uncrowded with a small, 

statistically insignificant decrease in the number of people that habitually 

occupy it. Finally, the use of statistical significance figures can some

times obscure rather than clarify the meahingfulness of a behavior change. 

If only one person benefits from an environmental change, can it be said 

that this event is insignificant? A statistical analysis, much like an eco- ' 

nomic analysis, places levels of criteria on human welfare that must be 

examined in a larger context. It is for these reasons that the significance 

of the results presented herein will be determined psychologically as well 

as mathematically.

First Floor

First-floor Area Occupancy

Area occupancy data for the first floor are summarized in Table 2. 

It should be noted that the increased mean N in the postconstruction con

dition was due to an occasional influx of residents from the 600 and 700 

wings for structured social activities and not to any significant increase in 

first-floor residency. Frequency figures are thus more meaningful than 

percentages for the first floor.

As hypothesized, occupancy of the area surrounding the nurses' 

station decreased over time from a mean of three residents to less than 

one. While this change is not statistically significant, it is meaningful. 

Because of the building's configuration, the nurses1 station area functions
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Table 2. Distribution of residents by areas on the first floor

Area

Preconstruction 
(N = 54 .8)a

Postconstruction 
(N = 59.8)

f % f %

Outside 0.5 0.9 0.9 1.5

Dining 19.1 34.8 26.2 43.9

Nurses' Station 2.9 5.3 0.8 1.3

Halls 3.1 5.6 2.7 4.6

Rooms 27.6 50.3 26.3 44.1

Old Lobby 1.8 3.2 0.1 0.2

New Lobby N/A N/A 0.5 0.8

Cantina N/A N/A 1.0 1.7

Patio N/A N/A 0.0 0.0

a. Mean number of subjects observed.

as a major linking hallway. Any reduction in crowding in this area is
)} J
meaningful. Also, the figures presented in Table 2 are mean frequencies, 

which represent the center of a range of frequencies. This range was 

zero to eight in the preconstruction condition and zero to three in the 

postconstruction condition, a net reduction of five residents during the 

peak occupancy period. In a 10-foot-wide hallway, this reduction con

stitutes a substantial decrease in crowding.

The hypothesis that use of outdoor areas would increase was not 

supported. Occupancy of outdoor patios remained virtually constant even 

with large increases in the size of those areas (see Figure 3). Thus, this
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F igure  3. Comparison of new and  orig inal ou tdoor a reas
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finding represents an actual decrease in the number of residents per unit 

of available outdoor space, rather than simply no change in occupancy.

The prediction that room occupancy would decrease was not sup

ported. Only two residents shifted from their rooms to other areas. The 

increase in occupancy of the dining /activity areas by an average of seven  

residents is in the direction predicted. However, this figure is inflated 

by an average of five protective-care residents who participate in struc

tured activities in that area. Thus, the net changes in occupancy of 

rooms and the dining/activity area by first-floor residents are not signi

ficant, statistically or behaviorally.

First-floor Behavior

It is clear.from evidence in Table 3 that behavior changes over 

time on the first floor were negligible. - Passive isolated, active isolated, 

and passive social behavior remained virtually constant. The statistically 

significant increase (x 2 = 20.76, p < .001) in active social behavior dis

appears when adjusted for the increased number of residents from the 

protective-care wings.

Thus, the only changes of noted on the first floor are the de

crease in occupancy of the nurses' station area and the decrease in use 

per unit of outdoor space. Other changes are conspicuous only by their 

absence. The use of greatly enlarged public areas and individual rooms 

was not changed. Behaviors in those areas have not changed either, and 

the range of activities is essentially identical for the two periods of 

observation.



Table 3. Overall distribution of behavior in pre- and postconstruction mappings of Posada del Sol 
Nursing Home

Area

First Floor Second Floor 500 Wing 700 Wing

Precon
struction 

(N = 54.8;

Postcon
struction 

(N = 59.8)

Precon
struction 

(N = 87.1)

Postcon
struction 

(N = 88.0)

Precon
struction 

(N = 16.1)

Postcon
struction 

(N = 15. 9)

Postcon
struction 

(N = 26.0)

Behavior f % f % f % f % f f % f %

Passive
isolated 7.6 13.8 8.4 14.1 18,2 20.8 . 22.2 25.2 4.3 26.4 5.2 32.9 10.9 42.0

Passive
Social 3.1 5.6 1.8 3.0 3.6 4.1 2.2 2.4 1.9 11.5 0.7 4.3 1.8 7.0

Active
Isolated 13.9 25.4 13.7 22. 9 18.4 21.1 11.3 12.9 3.9 24.1 3.2 20.2 6.3 24.4

Active
Social 1.9. 3.4 8.5 14.2 0.7 0.8 2.3 2.6 1.0 6.3 0.3 2.1 0.4 1.7

Staff
Interaction 0.8 1.4 1.0 2.0 0.6 0.8 1.1 1.2 0.6 3.5 0.5 2.9 0.6 2.4

Rooms 27.6 50.3 26.3 44.1 45.7 52.5 48.9 55.6 4.6 28.2 6.0 37.6 6.0 22.9

A. Mean number of subjects observed.
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Second Floot

Second-floor Area Occupancy

The remodeling done on the second floor was not extensive, and 

few changes were expected. However, the use of the area surrounding 

the nurses' station decreased significantly (x 2 = 4.39, p. < .05) from an 

average of 8.9 residents to 2.9 (Table 4). It appears that the slack in 

this area was taken up in the dining areas wherein occupancy increased 

by approximately the same number of residents, although this latter 

change is not statistically significant. Both results are in predicted di

rections. Use of other areas did not change, and the new patio was

occupied hardly at all.

Table 4. Distribution of residents by areas on the second floor

Preconstruction 
(N = 87,1) a

Postconstruction 
(N = 88.0)

Area f % f %

Dining 18. 8 21.6 24.1 27.4
Nurses' Station 8.6* 9.9 3.2* 3.2
Lounge 8.2 9.4 6.0 6.9
Halls 5.7 6.5 5.8 6.6
Rooms 45.7 52.5 48.9 55.6
Patio N/A N/A 0.3 0.4

â  Mean number of subjects observed. *p < .05.

Second-floor Behavior

Behavior changes on the second floor were negligible except for 

a statistically nonsignificant drop in active isolated behavior (Table 3). 

In Table 5, a closer look at the data reveals that this decrease, which
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Table 5. Distribution of behavior in second-floor dining areas

Preconstruction 
Dining area

Preconstruction 
Combined Dining Areas

Behavior f % f %

Passive isolated 5 :3* 6.0 15.0* 17.1

Active isolated 12.8 14.7 6.7 7.6

Combined social 0.9 0.8 2.1 2.4

*p < .001.

approaches significance (x 2 = 3.41, p < .10) , took place almost exclusively  

within the dining areas and that it was accompanied by a significant in

crease (x 2 = 19.07, p < .001) in passive isolated behavior. .

On the entire second floor, however, there is no evidence that 

the range of behaviors has changed or that social behavior has been facil

itated by the changes made in the physical environment.

Protective-care 500 Wing

Few changes were expected on the protective-care 500 wing be

tween the two observation periods.' The hypothesized increase in use of 

outdoor areas did not occur (Table 6). A slight decrease in the use of 

the hallway did occur, primarily due to the removal of a sofa that had 

been placed in the hall. The apparent slight increase in occupancy of 

rooms can be explained by the fact that one woman was locked in her room 

as a part of a behavior modification program the entire time that post

occupancy data were taken.
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Table 6. Distribution of residents by areas on protective-care wings '

Area

500 Wing 700 Wing

Preconstruction 
(N = 16.1)a

Postconstruction 
(N = 15.9)

Postconstruction 
(N = 26.0)

f % f % f %

Hall 2.2 13.4 1.1 7.0 NVA N/A

Activity /Dinin g 9.3 57.7 8.5 53.7 19.5 74.8

Outside 0.1 0.7 0.3 1.7 0.5 1.8

Rooms 4.6 28.2 6.0 37.6 6.0 22.9

a. Mean number of subjects observed.

It can be seen from Table 3 that minor changes in behavior did 

occur between the two observation periods on the 500 wing. Small non

significant decreases in passive social and active social behavior and an 

increase in passive isolated behavior occurred. Because the number of 

residents housed on this wing was small, spurious results are readily 

produced by nonsignificant circumstances. For example, observers noted 

that two women who constantly sat with each other during the precon

struction phase were no longer on the wing in the postconstruction condi

tion, perhaps contributing to the decline in social behavior. Thus, there 

was little change of note between the two experimental conditions on the 

500 wing that could be used for comparison with the 700 wing.

Protective-care 700 Wing

Although the physical configuration of the 700 wing is ■consider

ably different from that of the 500 wing, there are several points of 

comparison. For example, Table 6 reveals that room occupancy on the
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700 wing was substantially lower than that for either observation period 

on the 500 wing. It is also clear that the shift that had occurred had 

been from room occupancy to occupancy of the central activity area.

Both differences are in the hypothesized direction but are not statistical

ly significant due to low mean Ns on both wings.

However, this Overall picture changes when the behaviors that 

took place in the central area are examined. Inspection of Table 3 re

veals a higher frequency of passive isolated behavior on the 700 wing 

than on the 500 wing. (It is readily seen from Table 6 that any behavior 

that was observed on the 700 wing took place in the central activities 

area because behavior other than space occupancy was not observed in 

resident’s rooms.) The quantity of active social behavior on the 700 wing 

was the same or less than that on the 500 wing, and quantities of passive 

social and active isolated behavior were slightly greater. Staff interaction 

with residents was essentially the same on the 500 and 700 wings, and the 

staff-to-patient ratio on both wings was similar (3:20, or 0.15, on the 500 

wing; 4:30, or 0,13, on the 700 wing.

Thus, while rooms were used less and public areas more on the 

700 wing, active social behavior was equivalent on both wings and passive 

isolated behavior occurred with greater frequency on the 700 wing.

Summary

On the first and second floors, occupancy of the nurses' station 

areas decreased, as predicted. The predicted increase in occupancy of 

outdoor areas on the first floor and community areas on both floors did 

not occur, nor did the predicted decrease in room occupancy. Hypoth

eses predicting an increase in social behavior and a decrease in passive
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isolated behavior were not confirmed. Essentially, the range of behavior 

on the first and second floors remained constant over the two observation 

periods. The same behaviors occurred in a larger physical setting.

Hypotheses predicting the greater occupancy of community areas 

and lesser occupancy of room on the protective-care 700 wing than on the 

protective-care 500 wing were confirmed. However, in the community 

areas on the 700 wing, passive isolated behavior occurred with greater 

frequency and social behavior with lesser frequency than on the 500 wing, 

discontinuing hypotheses to. the contrary. Staffing requirements showed . 

no difference between the two wings.



DISCUSSION

Attempts to influence the behavior of residents at Posada del Sol 

through manipulation of their physical environment met with limited and 

qualified success. To provide useful information for future designs, it is 

necessary to consider the reasons for the success or failure of any of the 

behavioral effects of the design.

Congestion around the nurses' stations on both the first and 

second floors has been eased. Factors leading to this change include the 

provision of other, more appropriate areas in which to s it , the separation 

of the reception area from the nurses' station, and the walling off of ac

tivities within the station itself so that it is more difficult for residents to 

participate vicariously in those activities. The first of these factors cer

tainly contributes to the well-being of the residents. The second two 

seem to convenience the staff more than the residents. The interesting  

activities that occur in the receptiorearea (e. g . , arrival of visitors) have 

been removed to an area that is not only distant but difficult to reach 

because of carpeting in the lounge/Pub area that is very troublesome to 

negotiate in a wheelchair. Activities at the nurses' station have been 

enclosed so that residents may not observe them from seated positions.

The "problem" of resident congestion around the nurses' station has been 

solved it seem s, but it is less certain that the problem of residents having 

little to do besides watching the activities of others has been addressed.

Large increases in the size of outdoor areas did not succeed in 

drawing residents to those areas. Perhaps, again, the reason can be

33
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found in the general paucity of activity. The outdoor area at the entrance 

of the original building was something of a behavioral focal point. Resi

dents could sit and observe people coming and going, traffic on Craycroft 

Road, or baseball games at the school across the street. With the con

struction of the new addition, the entrance and the traffic associated with 

it have been removed some distance from, the residential wings and walls 

(for security) have been constructed around the patios. The vastness of 

these patios seems to enhance aloneness but not privacy: on any patio, 

one can be observed from many places.

The concept of using visual access to encourage use of public 

areas may be valid in some places, but it seems to have been overused at 

Posada del Sol. Howell (1976) found that the elderly are hesitant to use 

community areas where, on entering, they can be observed by everyone 

in the room. She pointed out that it is vital to provide spaces where resi

dents can observe others without being observed them selves. It is - clear 

that private spaces within public areas are a necessity if community rooms 

are to be fully utilized. At Posada del Sol, there is no doubt that public 

space has been provided but a range of types of behavior has not been 

provided. Semi-private/semi-public spaces exist in very small quantities 

at Posada del Sol, and it is not surprising that the social interaction that 

is encouraged by these types of spaces is limited. Ittleson et al. (1972) 

found that private rooms in a mental institution facilitated social interac

tion and that multiple-occupancy rooms encouraged passive isolated be

havior. The findings at Posada del Sol are in accordance with these 

results, except in that they pertain to public areas. These findings and 

those of other researchers indicate that it is necessary to provide
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intimate, private social spaces within public areas, particularly if private 

rooms are not available.

On the second floor, it was observed that occupancy of the dining 

areas increased, that active isolated behavior in the dining areas decreased 

while passive isolated behavior increased, and that occupancy of the 

nurses' station decreased. Before remodeling began, it was common prac

tice for the staff to move residents out of the single dining room into halls, 

lounge, or nurses' station ,to clean the dining area. With three dining 

areas, it is easier to leave residents in two of these areas while the third 

is cleaned. Thus, passive isolated behavior increased because residents 

are waiting longer before and after meals. Active isolated behavior de

creased because there is less eating and more waiting behavior taking 

place. Essentially, then, no change has taken place—the same behavior 

is occurring in different places, primarily for the convenience of the staff.

The design of the new protective-care 700 wing appears to have 

been partially successful. It is clear that residents are spending substan

tially less time in their rooms. The reasons for this are not immediately 

apparent because resident behavior in the central activities area is pre

dominantly noninteractive and passive. Observers on this wing found the 

physical configuration somewhat confusing and even disorienting and 

noted that residents often wandered into each other's rooms, with argu

ments and even mild physical attacks ensuing. A staff member who had 

worked on both the 500 and 700 wings confirmed that residents often had 

trouble finding their rooms on the 700 wing. It seems very possible, 

then, that one of the reasons why residents remain in the central area is 

simply because it is easier than trying to find their rooms.
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The same problems that seem to derive from large, basically un

differentiated spaces on the first floor also occur on the new 700 wing. 

Space has been provided in quantity but with little differentiation for 

specialized activities and intimate social behavior. To combat the effect 

of this sort of anonymous, multi-purpose space, Koncelik (1976) proposed 

the concept of corridor neighborhoods. He suggested that the size of 

public areas be reduced and that a lounge be provided for every 15 to 20 

residents of a nursing home. He further recommended that lounges 

consist of alcoves next to and visually accessible from the corridor. The 

scale of this configuration is much like that of an intimate neighborhood 

where everyone can get to know all the neighbros. In contrast, the 

lounge/dining areas at Posada del Sol are intended for a large number of 

occupants and thus encourage anonymity.

The overall picture of life at Posada del Sol at the time of this

study was somewhat bleak. In both the original and new facilities, resi-
1

dents spend much of their time in their rooms and engage in predominantly 

isolated behavior when they occupy public areas. It must be emphasized 

that these essentially null findings do not indicate that the physical envir

onment at Posada del Sol does not influence the behavior of the residents. 

Rather, the new environment had the same behavioral effects as the 

original. The fact that increases in the frequency of social behavior were 

not in evidence in the new facility indicates that the building as it was 

being used at the time of this study failed to encourage social behavior 

and succeeded in facilitating isolated behavior.

If any single conclusion can be drawn from these results and 

those of similar stud ies, it is that sheer quantity of space will not
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necessarily facilitate a quantity of behaviors. It is clear from the work of 

Ittelson et al. (1971), Holahan and Saegert (1973), Lawton et ah (1970), 

DeLong (1970), and Sommer and Ross (1958) that the provision of a range 

of types of physical environments enhances a range of human behaviors. 

The present study has provided evidence to support the converse:

If a range of physical environments is not provided, a range of behaviors 

will not be enhanced.

It must be noted that this conclusion is drawn from a study that 

was exclusively behavioral. It is entirely possible that the construction 

of a vast new environment may have had symbolic significance or emotional 

consequences for the residents of Posada del Sol that could not be readily 

observed. Subtle emotional changes may have occurred that have no overt 

behavioral correlates. For example,, residents may perceive the construc

tion of large-scale improvements in their environment as an expression of 

concern for their welfare. A feeling of pride, a better self-image, and 

the sense of environmental options that are available even if not chosen 

may all contribute to an improvement ins elf-esteem and overall well- 

being. Although these effects are accentuated for residents who lived in 

Posada del Sol at the time the new addition was occupied, the newness 

and size of the facility should impress new residents for a few years to 

come. It must be realized, however, that these emotional and symbolic 

effects are limited somewhat by the fact that people adjust quickly to new 

surroundings. In the long run, it is the function of the spaces within 

the building that will determine its su ccess.

More importantly, it must be recognized that the results and con

clusions of this study were derived from observations in a physical setting
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that was not being used as it was intended .to be by its designers.

Ittelson et al. (1971) noted that a building functions as part of a system  

that also includes the social environment and the rules for the interaction 

between the social and physical environments. The human /environment 

system is thus composed of people, partitions, and policies. When the 

partition, i . e . , the physical environment, is designed with due consider

ation of people and policies, any change in the latter two can seriously 

undermine the effectiveness of the design. At Posada del Sol there are 

numerous places where exactly this situation has occurred.

At the time this study was completed, the day-care program that 

was to have used a large portion of the addition to the first floor had not 

yet been instituted. The influx of 40 to 50 day-care patients would surely  

change the atmosphere at Posada del Sol. Certainly, the overall activity 

level would be higher, perhaps encouraging direct or vicarious participa

tion on the part of residents and possibly validating the open, visually 

accessible design. Also, day-care patients, more competent than residents 

by virtue of their functioning in the outside world, might serve as role 

models and encourage interest in activities outside the nursing home.

The proteCtive-care 700 wing was also not functioning as it was 

intended by the designers. In an attempt to reduce room-ownership con

fusion, the designers of this wing provided name and photograph display 

cards that were to have been placed next to the doors of all residential 

rooms. These identification posters are an easy, inexpensive way of re

ducing room confusion, but they were not in use at the time of this study. 

The large, central area was to have been divided into small functional 

areas with low, portable partitions. The partitions delivered during the
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final phase of construction were too tall and unstable and were sent for 

modification. At the time of this study there was no indication when or 

if the partitions would be returned. Although there were no studies of 

designs similar to that of the 600 and 700 wings available in the literature, 

the use of the short partitions would at least have provided a greater 

variety of spaces. There is , however, no realistic way of evaluating a 

hypothetical situation, and the conclusions reached in studying this wing 

must stand for the time being.

A further example of the interaction between people, policies, and 

partitions is provided by a situation in the first-floor dining area. De

spite the fact that long institutional tables were replaced by small square 

ones per the prescription of Sommer and Ross (1958), active social be

havior in this area did not increase. A conversation with a resident re

vealed that residents were not allowed to choose dining partners but were 

required to sit at places indicated by the staff. This policy was presum

ably instituted to facilitate serving the correct meals to residents with 

special dietary requirements. However, social interaction that might have 

developed through proximity at the dining table was left to chance and 

any social initiative on the part of residents discouraged not by the 

physical environment but by administrative policy.

At this point, it should be emphasized that the staff of Posada 

del Sol were generally observed to be very compassionate, competent, 

and hard-working. It is important to realize that situations that seem to 

exist for the convenience of the staff are not a result of conscious man

ipulation on their part. In any situation where either the physical envir

onment or policy regulating its use is ambiguous, the more competent
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individuals in that setting will structure the environment to their own 

benefit. This is , of course, in keeping with ecological theory of aging 

(Nahemow and Lawton, 1976), which states that an individual^ competence 

directly affects the environmental options available.

Designers of environments for people with widely disparate com

petence levels face an especially difficult problem because the ecological 

theory works in two directions; that is , competence regulates the toler

ance for environmental manipulation and experience in manipulating 

environments regulats competence. The elderly, through a combination 

of their own physical limitations and the limitations placed on them by 

society , gradually have less and less experience with a variety of environ

ments and become less competent. Lower competence levels combined 

with the effects of the institutional environment in which almost every

thing is decided and done by others creates a cognitive set toward 

allowing others to control the environment. Members of the staff, on the 

other hand, are given great amounts of control over the institutional en

vironment and thus become even more competent in manipulating ambig

uous settings to their advantage.

Strictly environmental solutions to this problem are not available, 

nor are they likely to be in the foreseeable future. It is not possible or 

even desirable to design a completely unambiguous environment. The 

physical environment can certainly limit or facilitate certain activities, 

but its benefits must be augmented by administrative policies, particu

larly when competence levels of users vary. The results of this study 

suggest that the design of a human/environment system must include the



active cooperation and participation of the designer, the social scientist, 

and the administrator.
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