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I. INTRODUCTION 

Elderly residents participating in activities outside 

o r away from the nursing home have been observed to improve 

in social functioning, mood, and even physical appearance 

during the cour se of the activity or e xcursion. These 

ob s ervations h a ve led to the idea that regular, frequent 

outside a c tivities might bring about more permanent positive 

changes. 

Pu r pose of the Study 

The purpos e of this study was to investigate the 

e f f e cts o f outs ide activities on the elderly nursing home 

r es i den t . The experimental group participated in outside 

a ctivi t i e s twice eac h week . A control group participated 

in in- house a c t ivities twice each week. All subjects 

~ ere f ree t o part icipa te in regular nursing home activit i es . 

An additional group consisted of residents who refused 

t o participate i n the study . A fourth group consisted o f 

those residen s who we r e initially assigned to eithe r the 

ex erime ntal or the contr ol g roup , but who did not attend 

at least six of the eight s ess ions during the course of the 

study . 

1 



The four groups were then compared to determine if 

outside activities had improved mental, physical, and/or 

social functioning in daily living in these elderly nursing 

home residents. 

Statement of the Hypotheses 

Research reports, as well as personal observations, led 

to the idea that regular, frequent outside activities will 

improve functioning in the elderly nursing home r esident. 

The following results were hypothesized. 

Compared to those residents who do not regularly leave 

the nursing home building, residents who par t icipate in 

r egu lar, frequent outside activities will score lower on 

the : 

l . Mental Disorganization/Confusion sub-scale of the 

London Psychogeria tric Rating Scale (LPRS). 

2. Physical Disability sub-scale of the LPRS . 

3 . Socially Irritating Behaviors sub-scale of the 

LPRS . 

4 . Disengagement sub- scale of the LPRS . 

5 . Total assessment of the LPRS . 

Op rat i onal Definitions 

For purposes of this study , the following operational 

definitio s a lied : 
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Outside activities were any activities carried on 

outside the nursing home. 

In-house activities were any activities carried on 

inside the nursing home. 

Functional impairment was any physical, mental, or 

social problem which interferred with an individual's 

adaptive behavior in the course of daily living. Physical, 

mental, and social functioning were measured by the London 

Psychogeriatric Rating Scale (Hersch, Kral , arid Palmer, 

1 9 78). 

Limitations 

Not included in this study were those nursing home 

residents under the age of 62, those who were institution

alize d for a limited period of time for such purposes as 

rehabilitation, respite care, etc ., or those residents who 

were confined to bed because of illness or those whose 

health might be i mpa ired by the activities. 
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II. REVIEW OF THE LITERATURE 

Nature of the Problem 

Traditionally the nursing horne has provided custodial 

care in a protected environment for the elderly person who 

is no longer able to function in the community (Kahana, 

1971). This functional disability may be related to 

physical, mental, or social problems, including losses of 

friends or family members who previously provided care. 

Furthermore, it is r ecognized that institutional environ

ments exert additional negative influences, often resulting 

in depersonalization and various other psychological losses. 

Kahana (1971) discussed the effects of institutionalization 

as a possible source of sensory deprivation and claimed that 

when an elderly individual is admitted to an institution, 

he is no longer a part of the community. 

Hellebrandt (1978) stated that not all custodial 

patients are classifiable as victims of organic brain 

syndrome , but that confusion and dependency may be attri

butable to a combination of isolation, sensory deprivation, 

i mmobility , muscle weakness , visual, auditory, and dental 

deficits . She urther stated that even those cases of 

organic rain syndrome which are corre ctly diagnosed are 
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often those who receive the least attention from staff, 

family, and physician. 

O'Neil and Calhoun (1975) found a relationship between 

senile manifestations (intellectual impairment) and overall 

sensory loss. While they recognized that sensory deficits 

and senile manifestations might be viewed as concomitants 

5 

of some central change process, they seemed to stress the 

importance of sensory input for various functions essential 

to adaptive behavior. McClain (1978) discussed alterations 

of the physiological state in aging which result in decreased 

vigor, physical capacity, and sensory response, but which are 

not related to illness. 

Miller and Barry (1976) described the intellectually 

impaired as the most deprived group in a nursing home. 

They stated that those patients who receive the most atten

tion from the staff, the most visitors, and the most outside 

excursions with family, friends, and volunteers are the 

intellectually intact, either mobile or wheelchair bound. 

The problem seems to be how effectively to augment 

sensory input in such a way that the elderly, institution

alized, impaired individual can respond and thereby regain 

a higher level of functional ability. The possibility that 

increasing outside activities might help to overcome at 

least some of the negative influences affecting this 



population and help these individuals retain their member

ship in the larger community seemed worthy of investigation. 

Background 

Considerable research has been done and a variety of 

approaches have been developed to deal with the problems of 

improving orientation and function in the mentally impaired 

institutionalized elderly (Barns, Sack, and Shore, 1973; 

Letcher, Peterson, and Scarbrough, 1974). All these 

approaches, including reality orientation, remotivation, 

and resocialization are in-house activities. Kahana (1971) 

suggested that if institutions for the aged are to stop 

serving as dumping grounds, their residents will have to 

remain closer to the community, literally and figuratively. 

New strategies must be developed to achieve this. Little 

research has been done on how to accomplish the task, or 

6 

on the effects of outside environmental stimulation on the 

functionally i mpaired nursing home resident. Miller (1978) 

stated that the intellectually impaired are the most deprived 

group regarding any type of outside stimulation, including 

visitors and excursions. 



Research on the London 
Psychogeriatric Rating 
Scale 

The London Psychiatric Rating Scale (LPRS) is a tool 

developed to provide a valid and reliable means of assessing 

psychogeriatric patients' levels of functioning, including 

mental, physical, and interpersonal. Cooperation of the 

patient is not required (Hersch, Kral, and Palmer, 1978). 

The scale was developed to overcome the difficulties of 

administering standard psychometric tests to psychogeriatric 

patients. The problems include multiplicity of disease in 

the aged and frequency of behavior disorders which interfere 

with the ability of many patients to cooperate fully. 

Because of multiple physical problems, a geriatric rating 

scale must include physical as well as behavioral measures 

if it is to be useful for this population. 

The LPRS consists of a 36-item questionnaire. (See 

Appendix A.) The answers are scored 0, 1, or 2. Higher 

scores reflect a greater degree of disability in the 

patient's level of functioning. From the 36 answered 

questions, an overall score as well as scores on four sub-

scales known as Mental Disorganization/Confusion (MENT) , 

Physical Disability (PO) , Socia lly Irritating Behavior (SIB), 

and Disengagement (DIS) are obtained. The scores are 

expressed as percentages of the highest possible raw score 
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on a given sub-scale. For greater objectivity, raters are 

not made aware of which items belong to which sub-scales 

and the reported scores are not calculated by raters. 

The LPRS is used as an initial assessment at the London 
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Psychiatric Hospital in London, Ontario, Canada. It provides 

a basis for comparison with scores of other patients, and 

yields a base line for each patient for assessing progress 

over time. Initial ratings also serve as an ~id in patient 

placement. Patients are reassessed at least every third 

month. The authors reported that for long-term, continuous 

assessment, the LPRS proved to be a sensitive measure of 

c h ange in a patient's condition. The LPRS also indicates 

the area of functioning in which the change is most manifested 

(He rsch, et al, 1978). 

In another study reported by Hersch, et al (1980) data 

base d on the 36-item LPRS were statistically analyzed in 

o r de r to s e l e ct a s mall number of questions which would 

p r e dic t whi c h ps y c hogeriatric inpatients were likely to be 

dis c harged in t he f ollowing six months. A very brief 

Prognosis Index (PI ) was d e veloped using the five best 

discriminat i ng items of the LPRS. The content of these 

indicated that pa t ients who could communicate clearly, made 

friends and did not th r eaten others we re those most likely 

to leave the hospita l. Predictive accuracy o f the index was 



assessed for the inpatient populations of a 136-bed psycho

geriatric unit at three different points in time, and the 

index was found to predict correctly whether or not patients 

would be discharged within six months in 78-85 per cent of 

all cases. 

The LPRS was used by Merskey, et al (1980) in a study 

to determine whether the degree of intellectual decline in 

Alzheimer's Disease is paralleled by corresponding quantita

tive brain changes. The LPRS correlated moderately with 

the computerized tomographic scan (CT Scan) indication of 

third ven t ricular enlargement (r=.73). There was less 

correlation between the LPRS and EEG disturbance. The EEG 

was s een to be more sensitive in early diagnosis, whereas 

t he CT Scan indicated changes not showing up until the 

cond i tion had advanced. The LPRS was found to be a 

sensitive measure of the behavioral changes occurring as 

t he c ond ition progressed and resulted in increasing loss 

o f the b r a in tissue. 

Significance of t he Study 

Th i s study , which e xamined the effects of outside 

activities on the e l derly f unctionally impaired nursing 

home resident , shou ld be o f interest to all those involved 

in p r o g r amming for this population. At a time when 

9 
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considerable public attention is being directed toward care 

of the elderly, results of the study could provide the basis 

for simple, inexpensive innovations in nursing horne pro

gramming which would enhance the quality of life for 

institutionalized elderly. As King (1980) pointed out, 

imagination is necessary not only for empathy but for 

providing alternative ways of creative caring. New areas 

of service for the nursing horne volunteer could be developed, 

and possibly job satisfaction of participating staff members 

might be enhanced. 



III. METHODOLOGY 

Population 

Residents of Good Samaritan Village Health Center, a 

nonprofit retirement facility nursing home, were the subjects 

of the experiment. The residents are from a wide range of 

socioeconomic and educational backgrounds. Approximately 

50 per cent are Medicaid recipients. Investigating 

these socioeconomic variables was not included as a part 

o f this study . Good Samaritan Village is located in 

Denton, Texas. The Heal th Center is a skilled nursing 

facility f or 92 residents. Nursing home residents, male 

or female, who were 62 years of age or older, and who were 

able to go or be taken outside provided the accessible 

population f rom wh ich experimental and control subjects 

were selected. 

Des i gn 

The design of the study was a posttest only control 

group design . Subjects were randomly s elected and assigned 

to either the experimenta l group (Group 1) or the control 

group (Group 2). Those randomly selected subjects who 

refused participation in the study bec ame Group 3. Subjects 
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who were originally assigned to either experimental or 

control groups (Group 1 or Group 2) and subsequently were 

excluded became Group 4. The control groups were utilized 

in an attempt to control for history, maturation, regression, 

and the possible Hawthorne effect of altered social struc

ture. An attempt to control for selection and mortality 

wa s made by randomizing subjects and volunteers across the 

experimenta l group and the original control group (Groups 

1 and 2). Reactive effects were minimized by not revealing 

the s p eci f ic de tails of the study to subjects or volunteers. 

Ins t r ume n t a t ion 

The LPRS was us e d as the measure of the dependent 

var i ables. The scale p rovided a total score which is 

based o n fo u r sub-scale scores corresponding to the following 

c l i ni c al d i mens i o n s : Me n tal Disorganization/Confusion, 

Phys ical Disabil ity , Socially Irritating Behaviors, and 

Disengagement (or l ack o f involveme nt) . Statistical val

idity , both concurrent and p r edictive , has been demonstrated 

a n d ps y c h oge riatric norms e s tablished in t e rms of various 

clinica lly r e levant a r eas i nclud ing t he f ollowing: ward 

plac emen t ; outcome ; diagnosis; and the ability of the patient 

to fu nction in , or benefit from , a par t icul a r treatment 

p r ogram . Al thoug h the scale was developed f o r us e in a 



psychogeriatric unit, the authors suggest its use in a 

variety of settings such as general hospitals, homes for 

the aged, rehabilitation centers, or nursing homes (Hersch, 

et al, 1978). 
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The completion of a rating does not require the cooper

ation of the patient. Since numerous mental and physical 

handicaps render some patients incapable of completing 

traditionally administered tests, the use of rating scales 

has been found to be a useful method of assessment which 

eliminates this problem. 

The scale is relatively short, requiring less than 15 

minu tes to administer. Each test item has only three alter

nate responses, 0, 1, or 2. Trained psychometrists are not 

required to complete the scale. Rating can be done by 

anyone who is familiar with the patient's recent functioning. 

Raters were instructed to read each item carefully, select 

the most appropriate response, and write a 0, 1, or 2 on 

the LPRS answer sheet on the line corresponding to the item. 

Rati ngs were based on the one-week period preceding the 

rating . Raters were asked to rate on the basis of observed 

behaviors rather than on what subjects may have been 

capable of doing . 

In order to increase the reliability of the LPRS ratings 

for this study , each subject was rated by two staff members 



independently, and the average of the two ratings was used 

for the computation of the subject's scores. Raters were 

two registered nurses who were familiar with the subjects. 

Although both were aware of the project, neither was 

informed which residents were in the experimental group 

and which were in the control groups. Raters did not score 

scales or otherwise participate in the project. 

Procedure 

The project was discussed with the Training and Volun

teer Coordinator, who also coordinates student activities 
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at Good Samaritan Vil lage. Approval for the project was 

obtained. (See Appendix B.) Application was then made to 

the Human Subjects Review Committee, Texas Woman's University, 

who also approved the project. (See Appendix C.) 

A list was compiled of all residents who met the 

criteria for participation in the study described previously. 

Us ing a table of random numbers, 42 residents were selected 

as potential participants . Each resident selected was then 

told that this was to be a project to study the effects of 

outside activities on nursing home residents, and asked 

to sign a consent form stating that they would be willing 

to participate . (See Appendix D.) All the residents who 

were approached , including the confused residents, were able 



to indicate clearly whether or not they were willing to 

participate, and all who were willing signed the consent 

form, with a witness also signing. The medical director 

of the facility was then asked to approve the subjects 

selected by also signing the form. These forms were placed 

on file with the Human Subjects Review Committee. (See 

Appendix E.) Approval for the project was then obtained 

from the Provost of the Graduate School. (Se~ Appendix F.) 

Of the 42 potential subjects, 18 of those who agreed 

to partici~ate were randomly assigned to the experimental 

group (Group 1), 17 were randomly assigned to the control 

group (Group 2), and 7 declined to participate. This 

latter group were subsequently rated and treated as a 

separate control group (Group 3), with no treatment being 

administered . 

Experimental subjects (Group 1) were then randomly 

assigned to four sub-groups. Two sub-groups contained 4 

subjects , and two sub-groups contained 5 subjects each. 

Each sub- group also contained two randomly assigned volun

teers . These sub- g roups participated in outside activities, 

which t hey helped to plan , for a five-week period during 

July and August , 1981. 
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Control subjects (Group 2) were also assigned to four 

sub- groups , vith three sub- g roups containing 4 subjects each, 
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and one sub-group containing 5 subjects. Each sub-group 

also contained two volunteers who were randomly assigned. 

These subjects participated in in-house activities, which 

they also helped to plan, for the same five-week period 

during July and August, 1981. 
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Volunteers were selected from facility staff members 

and community volunteers registered at the facility, who 

agreed to help with the study. Of a total of nine volun

teers, seven were randomly assigned to both an experimental 

sub-group and a control sub-group. One was assigned only to 

an experimental sub-g roup and one to a control sub-group. 

Before r andom assignments were made, volunteers were 

informed that thiswas to be a project to study the effects 

of outside acti v itie s on nursing home residents, but were 

given no further details o f the study, except that the 

requirement woul d be that they would spend at least a 

half hour twice each week for a four-week period, and they 

would be working with a small group of residents, and 

anothe r volunteer . 

Volunteers who were randomly as sig ned to experimental 

sub- groups were checke d for current drivers' licenses and 

automobile liability insurance as required by the state of 

Texas . They we re provided verbal and wr itten instructions. 

(See Appendix G. ) Outside activities consisted of such 
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things as an automobile tour of a residential area of the 

city, a nature walk, outside planning and discussion meetings, 

outdoor breakfasts and lunches, among others. Activities 

were planned by each sub-group. Each activity lasted from 

one-half to one and one-half hours. 

Control sub-groups and volunteers also were required to 

spend from one-half to one and one-half hours together twice 

each week for the four-week period. Volunteers were provided 

verbal and written instructions. (See Appendix G.) Sub-

groups planned their activities together. Although control 

subjects, as part of their usual routine, went out of the 

f acility for various reasons, such as doctor appointments, 

they did not routinely participate in outside activities 

during the e xperime ntal period. Among the activities planned 

b y the con t rol sub-groups were luncheons, breakfasts, quiet 

group di scussions, planning meetings, and attending recrea

t iona l a nd e ntertainment events together. 

Usua l n u rsing home activities open to all residents 

cont i nued and we r e ava ila ble to both experimental and 

control subjec ts . No other unusual socializing or orienting 

expe r iences we r e p r ovi ded. Attendance records were main

tained on both experimenta l and control subjects, and, 

as had been planned , those who participate d fewe r than 

six times of a poss ib le e i g ht we re not included as members 



18 

of their original experimental or control group. (See 

Appendix H.) At the end of the study, they were also rated 

and considered to be a third control group (Group 4). 

At the end of the four-week period, it was determined 

that one additional week was needed because two of the sub

groups had been unable to conduct all eight sub-group 

activities, and needed an additional week to accomplish 

this. This was due in one case to illness of both volun

teers, and in the other to illness of group members. The 

originally planned four-week period was consequently 

extended to five weeks. 

Data Collec tion and Analysis 

At the end of the five-week period, all the subjects 

were r ated independent ly by the two R.N. observers. Ratings 

were done within one week o f the end of the proj e ct and on 

the same day. The average of thes e two ratings became the 

score on each sub- scale for each individual. (See Appendix 

I.) Using the DEC System 20 Computer Interactive Statistical 

Program Ngroup , Analysis of Variance , the four groups were 

compared to determine the effectiveness o f the experimental 

treatment by testing the null hypotheses. Sub-sca le scores 

in each of the four areas were compared : Mental Disorganiza

tion/Confusion ; Physical Disability ; Socially Irritating 
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Behaviors; and Disengagement. Total scores (Overall 

Functioning) of the four groups were also compared. 

Finally, to determine agreement between raters, 

Pearson's r was computed, using the DEC System 20 Computer 

Interactive Statistical Program, Regres. Ratings from the 

two observers on each sub-scale and on the total scores for 

each group were used. 
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IV. RESULTS 

The Analysis of Variance on the scores of the four 

groups for the sub-scale Mental Disorganization/Confusion 

indicated no significant differences, as shown in Tables 

1 and 2. 

Source 
Groups 
Error 
Total 

TABLE 1 

MENTAL DISORGANIZATION/CONFUSION 

GROUP MEANS 

Group n Mean 
1 
2 
3 
4 

14 
11 

7 
10 

TABLE 2 

27.06 
34.62 
20.06 
33.08 

ME NTAL DISORGAN IZATION/CONFUSION 

SUMMARY OF ANALYSIS OF VARIANCE 

s.s. 
1121 . 98 

1726 3 . 68 
18385 . 6 7 

D.F. 
3 

38 

M.S. 
373.99 
454.31 

F 

SD 
22.22 
24.54 
14.47 
19.92 

0.82 
Fpro 
.489 

On the scores o f t he Phys ica l Disability sub-scale, the 

Analysis of Var i ance i nd icated a significant difference. 

(Se Tables 3 a nd 4 . ) 
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Source 
Groups 
Error 
Total 

Group 
1 
2 
3 
4 

TABLE 3 

PHYSICAL DISABILITY 

n 
14 
11 

7 
10 

GROUP MEANS 

TABLE 4 

Mean 
47.22 
48.24 
20.24 
53.87 

PHYSICAL DISABILITY 

SUMMARY OF ANALYSIS OF VARIANCE 

s.s. 
5254.48 

14531.03 
19785.51 

D.F. 
3 

38 

M.S. 
1751.49 

382.40 

F 

SD 
20.03 
18.56 
12.49 
23.41 

4.58 

21 

Fpro 
.008 

The Newman-Keuls Multiple Comparison was applied to determine 

the source of the difference. Group 3 (the group who 

declined to participate in the study) rated significantly 

lower than the other three groups, indicating a higher 

level of function . 

The Analysis of Variance on the scores of the groups 

for the sub-scale Socially Irritating Behaviors indicated 

no significant differences as shown in Tables 5 and 6. 



Source 
Groups 
Error 
Total 

TABLE 5 

SOCIALLY IRRITATING BEHAVIORS 

Group 
1 
2 
3 
4 

n 
14 
11 

7 
10 

SOC IALLY 

SUHNARY OF 

s . s . 
1005 . 85 

12861 . 17 
13867.02 

GROUP MEANS 

TABLE 6 

Mean 
9.38 

16.31 
3.57 

16.56 

I RRITAT I NG BEHAVIO RS 

ANALYSIS OF VARIANCE 

D. F . M. S . 
3 335 . 2 8 

38 338. 45 

F 

SD 
20.84 
20.82 
4.92 

17.43 

0.9 9 
Fpro 
. 4 0 8 

On the Disengagement sub- scale s cores , no sign i f icant 

d i fferences were found , as indicated in Tab le s 7 and 8. 

Group 
1 
2 
3 
4 

TABLE 7 

DISENGAGEMENT 

n 
14 
11 

7 
10 

GROUP MEANS 

Mean 
54 . 32 
63 . 64 
55 . 36 
64 . 59 

SD 
2 0. 84 
23.3 6 
1 7 .3 0 
19 .0 7 

22 

• 



Source 
Groups 
Error 
Total 

TABLE 8 

DISENGAGEMENT 

SUMMARY OF ANALYSIS OF VARIANCE 

s.s. 
941.52 

16167.42 
17108.94 

D.F. 
3 

38 

M.S. 
313.84 
425.46 

F Fpro 
0.74 .536 

Also, n o significant differences we re found among the 

g r o up s on Ove rall Function (Total scores on LPRS) , as 

indica ted i n Ta ble s 9 and 10. 

Source 
Groups 
Error 
Total 

Group 
1 
2 
3 
4 

TABLE 9 

OVERALL FUNCTION 

n 
14 
11 

7 
10 

GRO UP MEAN S 

TABLE 10 

Be an 
32.74 
38.39 
22.29 
39.73 

OVERALL FUNCTION 

SUMMARY OF ANALYSIS OF VARIANCE 

s . s . 
1521 . 17 

11244 . 98 
1 2 766 . 14 

D. F . 
3 

38 

M.S. 
507.0 6 
29 5 .92 

F 

SD 
19.09 
19.63 

8.02 
15.88 

1.71 
Fp ro 
.1 81 

23 
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Although slight differences in the means of the groups were 

obtained, each of the five null hypotheses must be accepted. 

Correlations between raters proved to be moderate to 

high on all sub-scales for all groups except Group 3. The 

highest correlation for this group was on the sub-scale, 

Physical Disability, (r=.929, pz.003). The only other 

significant correlation for this group was on Overall 

Func tion (r=.764, p<.046). Results of interrater relia

bility are summarized in Table 11. 
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TABLE ll 

INTERRATER RELIABILITY ON LPRS 

Group MENT PD S I DI S 
r= E< r= p<. r= P<. r= 

l . 836 . 001 . 835 . 001 . 953 . 001 . 70 5 

2 . 818 .002 . 743 . 009 . 948 .0 01 . 9 22 

3 . 692 .085 . 929 . 003 . 132 .777 . 6 53 

4 . 954 . 001 . 872 .00 1 . 917 . 001 . 6 29 

MENT - Mental Disorganization/Confus ion 

PD - Physical Disability 

SI - Socially Irritat ing Be h a vior s 

DIS - Disengagement 

OF - Overall Func t ion 

OF 
p <. r= 
.001 .888 

.001 .931 

.112 .764 

.051 .906 

P< 
.001 

.001 

. 046 

.001 

~ 
Vl 



V. DISCUSSION 

Several facts may account for the inconclusive results 

of this study. Sample size was small, resulting in small 

exper imental and control groups. The duration of the study 

may have been too short to bring about observable changes 

in functioning. In some cases, intervals between group 

meetings may have been too long. Personalities of volun

teers , their abilities to motivate and facilitate or lead a 

group , eve n varying a cademic backgrounds may have affected 

the outcome . No attempt was made to investigate these 

variables . More closely defined timing for group sessions 

might have proved more effective . Utilization of the same 

two days each week , same hour each meeting day, and a set 

length of time for each session might have been helpful. 

More frequent meetings , three or more each week, might 

have been more effective. 

Other questions are raised by the study. It is 

interesting to note that Group 3, who scored significantly 

lower on the Physical Disability sub-scale , indicating a 

highe r level of phys ical funct ioning , also scored lower 

on the ental Disorganization/Confusion sub-scale , and may, 

a s iller (1976) suggested , be the individuals receiving 
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the most attention from staff, relatives, and friends. 

They may have not felt the need for the additional stimula

tion of participating in this project. In refusing, many 

of this group explained that they feared that they would 

not be able to complete the project, or they did not want 

to commit themselves for a four-week period of time. This 

would seem to indicate a tendency toward disengagement, 

although the mean for this group on the Disengagement 

sub-scale was only slightly above that of Group 1, who 

scored lowest. It most likely indicated a higher degree 

of independence and a greater ability of these residents 

to meet their own needs. 

The fact that rater agreeme nt for this group was low 

may indicate that observations were based on situational 

eve nts that were not indicative of usual behavior. It 

is also possible that be c a use o f the higher general 

functioning of this group, observers had less opportunity 

or r eason fo r o b s e rving the ir behavior as closely as they 

did the behavior o f individual s making up the other groups. 

It i s al so in te r esting to conside r Group 4, those who 

were excluded from Groups 1 and 2. Although their scores 

were not stat i st ically dif fe r e nt, means for this group 

were highest , ind icat ing lowest levels of function, in 

all sub- scales excep t Menta l Disorganization/Con f usion, 
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on which only Group 2 scored higher. This may partially 

explain why they missed more than two sessions, causing 

them to be excluded. Three of the six subjects excluded 

from Group 2 missed more than two sessions because of 

illness or hospitalization. Only one of the four subjects 

wh o were excluded from Group 1 missed more than two sessions 

because of illness. 

Interesting observations were made during the course 

of the study. All volunteers reported positive effects 

within both the experimental and control sub-groups (Groups 

1 and 2). They reported the beginnings of recognition of 

other sub-group members even among the most severely mentally 

di sorganized subjects . One sub-group volunteer from Group 

1 reported that some of the more physically able members 

of the sub-group expressed an interest in more complex 

outings but felt it would be too hard on those who were 

mo re physically disabled . Some of the simplest outside 

activit i es seemed to bring the most pleasure . This was 

also true of in-house activities . Meals together, away 

from their usual eating place , seemed to be the most popular 

act ivity for both outside and in-house groups. 

All the volunteers who were staff members expressed 

pleasure in get ting to know their small groups of indivi

dual residents on a more meaningful level than that of 



their usual day to day interactions, which are often per

functory and without depth. They reported also enjoying 

watching residents develop a sense of belonging to their 

group and deepening their relationships with the other 

group members. One fact became apparent: the small group 

meetings, whether inside or outside, were very important 

to those who participated, both subjects and volunteers. 

Several residents reques ted the continuation of their 

meetings on a weekly basis. 

Further research should help to answe r some of the 

questi ons raised by this study. It seems likely that 

innovative new programming could be the result. Dividing 

large numbers of residents into small family-sized groups 

could help to overcome many of the negative effects of 

institutionalization and contribute to a home-like atmos

phere whether activities occurred inside or outside. 

Volunteers could be encouraged to participate in this 

way . Perhaps staf f members who wanted to participate 

might be allowed time during their work schedules several 

days a week . This type of program could enhance the sense 

of belonging for the r esident and might also provide 

additional job sati sfaction for the staff member . 
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RATIONALE 

The London Psychogeriatric Rating Scale (L.P.R.S.) was 

developed with the following objective in mind: 

To provide a valid and reliable means of assessing 

psychogeriatric patients' levels of functioning 

(including mental, physical, and interpersonal) 

which does not require the co-operation of the 

patient. 

Such an assessment tool is valuable in terms of patient 

placeme nt and treatment planning, particularly when more 

t ha n one placement setting or treatment modality is 

available . Furthermore, this type of scale can be used 

for the ass e ssment of change in a patient's status as a 

function of time, to monitor his/her progress (or decline) 

at regular intervals, and for program evaluation. 

SPECIFIC FEATURE S OF THE L.P.R.S. 

1 . The scale provides a To tal score (or overall assessment 

of the pa tient ) wh ich is based on four subscale scores 

correspond ing to the following clinical dimensions: 

A) Mental Disorganization/Confusion 

B) Physical Disability 
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C) Socially Irritating Behavior 

D) Disengagement (or lack of involvement) 

2. The completion of a rating does not require the co

operation (or the physical presence) of the patient. 

In a psychogeriatric population, numerous mental and 

physical handicaps render many patients incapable of 

completing standard traditionally administered 

psychological tests. The use of rating scales has 

been found to be a useful method of assessment which 

eliminates this problem (provided the ir validity can 

be established) . 

3 . a) Trained psychometrists are not needed to complete 

the scale. Rating can be done by anyone who is 

familiar with the patient's recen t functioning. 

b) The scale is relatively short. The ratings can 

be completed in less than 15 minutes, and each 

item has only three alternate responses (0, 1, 

or 2). The scale can be used in large settings on 

a large number of patients in a minimum of time 

(enabling the re-assessment o f patients at 

relatively frequent regular intervals ) without 

having to hire additional personnel; i.e., 

periodic ratings could be completed by the ward 
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staff as part of their regular duties. In addition, 

this would tend to support the "team treatment" 

approach as ratings would provide one means for 

the patient assessment contributions of the ward 

staff to be reported in a structured and quanti

fiable manner. 

4. Concurrent and/or predictive validity of the L.P.R.S. 

has been demonstrated on the Psychogeriatric Unit of 

the London Psychiatric Hospital in terms of: 

A) Ward placement 

B) Long -term and short-term prognosis 

C) Dementia versus Non-deme ntia diagnosis 

D) Benefit from group psychothe rapy 

5. Stati st ical e va luation o f inter-rater reliability, 

interna l consistency , and factorial structure of the 

scale have been complete d in the above setting with 

s atisfactory results, which have be e n reported. 

ADMI ISTRATIO OF THE L . P . R .S. 

Completion of the L . P . R. S . for a give n pati e nt is quite 

simple . Raters are instruc ted to r ead each of the items 

carefully , select the most appropriate r e s p onse and write 

a 0 , 1 , or 2 on the L . P . R. S . "An swer Sheet " on the line 

corresponding to the item . Ratings of a patient 's b e havior 

should be based on th e one -week period preceding the rating . 
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If for some reason the rater thinks that the previous week 

presents an atypical picture of the patient's condition 

(due to acute illness, etcetera), this should be noted in 

the "Conm1ents" section of the answer sheet. Further 

qualifying statements with regard to a patient's rating 

may also be included in this section. 

As far as possible, ratings should be made . on the b asis 

of what the patient has been observed doing (regardless of 

the treatment) rather than of what he is expected to do or 

is capable o f doing . 
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The accuracy (i.e., validity and reliability) of a rating 

will depend on the rater's careful completion of the ques

tionnaire . Although no special testing skills are required, 

the rater s should be quite familiar with the patients they 

are expected to rate , and (preferably) have regular day to 

day contact with them. 

All items must be answered in order to compl e te a rating. 

In each case a higher score repres ents a greater degree of 

disability . 

Although the scale was standardized on a psychogeriatri c 

patient s ample from a psychiatric hospi ta l, it may also be 

u s e d to evaluate elderly persons who re s ide in other types 

o f settings . In the latter case , the words "elderly person" 
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or "resident" may be substituted where the term "patient" 

appears. Likewise, the words "floor" or "wing", "home" 

or "residence " may be substituted for the terms "ward" and 

"hospital" where these are more appropriate. 

In order to increase the reliability (accuracy) of 

L .P.R.S. ratings, each patient should be rated by two staff 

members independently and the average of the two ratings 

used for the computation of the patient's scores. Such a 

procedure not only allows for two observat ions on a given 

pat ient, but also allows the calculation of a disagreement 

coefficient (an i ndex of the raters' agreement on the 
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given patient ' s assessment). This will be discussed further 

in the section on scoring the L.P.R.S. 

SCORI NG INSTRUCTIONS FOR THE L .P. R.S. 

The L.P.R.S. may be scored either by hand or by com-

p uter . In either case the L.P.R.S. yields five scores, 

consisting of a total score based on the first 36 items, 

a ental Disorganization/Confusion score (13 items), a 

Physical Disability s core (9 items), a Socially Irritating 

Behavior score (8 items ) , and a Disengageme nt score (6 

items) . In each case , L . P . R. S . scores are reported as 

percentage scores , i . e ., the percentage of the maximum 

scor e possible (i . e ., two times the number of items ) o n 
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the respective subscale. Thus, for hand-scoring, the 

following formulae should be used: 

1. Tota l score = the sum of the thirty-six responses 

recor ded on the answer sheet times 100/72. 

2. the Mental Disorganization/Confusion subscale 

score = (the sum of the answers to questions #3, 

7, 11 , 19, 20, 24, 25, 28, 29, 31, 33, 34, and 36) 

times 100/26. 

3. the Physical Dis ability subscale score = (the sum 

of the a nswe rs to question s #1, 5, 9, 13, 15, 16, 

23, 26 , a nd 32) times 100/18. 

4 . t he Socia l ly Irrita ting Beha vior subscale score = 

(the sum o f the a n swers to ques tions # 4, 8, 12, 18, 

21, 27, 30, and 35) time s 100/16. 

5. t he Disengagement s ubsca1e score = (the sum of the 

a nswers to ques t i ons #2, 6, 10, 14, 17, and 22) 

times 10 0/1 2. 
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THE LONDON PSYCHOGERIATRIC RATING SCALE 

' FORM A 

Edwin L. Hersch, ·M.A. 

INSTRUCTIONS 

Your rating of the patient's behavior should be based on 
the one-week period preceding the rating. If for some 
reason you think that this particular week presents an 
atypical picture of the patient's condition (due to an 
acute illness , etc .) this should be noted in the co~uents 
section o f the ans we r sheet. Where ver applicable, ma ke 
your ratings on the basis o f what the patient is actually 
do i ng (regardless of the trea tment) rathe r th an of what 
you es timate he i s capable of doing. 

Be s u re to re ad each question carefully and to answer each 
of the 36 items o f the questionnaire. In each case a 
h i ghe r score will indicate greater disability. 

PLEASE DO NOT PUT ANY MA RKS ON THIS QUESTIONNAIRE 

Separate an s wer sheets are provided 

This scal e was standardized on a psychogeriatric patient 
sample in a psychiatric hospital . However, the scale may 
also be used to evaluate e l derly pe r sons who reside in 
othe r settings a s well . In the l at t e r case , t he words 
"person " or " resident " may be substituted wherev e r the 
term "patient " appears and " family member " f o r "s taff ". 
Like ise , the words " floo r" or "wing ", "home " or " residence " 
may be substituted for the terms "ward" a nd "hospita l" 
vhere these are more appropr i ate . 

Special thanks to Lucy Carriere , M. A., wh o wo rked on the 
scale in the initial stage . 
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1. The patient will fall from his bed or chair unless 
protected by side rails or soft ties (day or night) 

0 - neve r 
1 - occasionally 
2 - frequently 

2 . The patient helps staff on the ward: 

0 - frequently 
1 - occasionally 
2 - never 

3. The p a tient understands what you communicate to him/her 
(you ma y use speaking, writing or gesturi~g): 

0 - almo st always 
l - some time s 
2 - almost never 

4 . Th e pati e n t engages in behavior which is objectionable 
to othe rs (e . g. , loud or constant talking, pilfering, 
soili ng furniture , interfering in others' affairs): 

0 - neve r 
1 - occ a sionally 
2 - fr e que ntly 

5 . Clos e s upe rvision is necessary to protect the patient 
(due to fe eble n e ss) . 

0 - neve r 
1 - o ccas i o n a lly 
2 - fr eque n t ly 

6 . The pat i e nt k eeps him/herself occupied in constructive 
(o r use f u l) act ivitie s (works, r e ads , plays games , has 
hobbies , e tc . ): 

0 - f r equently 
1 - occas ionally 
2 - neve r 
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7. The pati e nt communicates in any manner (by speaking, 
writing, or gesturing) well enough to make him/herself 
easily understood: 

0 - almost always 
1 - sometime s 
2 - almost never 

8 . The patient engages in repetitive vocal sounds (e.g., 
yelling , moaning , talking, etc.) which are directed to 
no one in pa r t icular. 

0 - never 
l - occas ionally 
2 - frequent l y 

9 . When bathing or dressing , the patient r equires: 

0 - no assistance with e i ther o f t he above 
1 - assistance wi th one o f the above 
2 - assistance with both of the above 

10 . The patie nt has establi shed a good r e l ationship 
with : 

0 - more than one patient 
1 - one p a tient 
2 - no o t her patients 

11 . The patient responds , (in any manner ) to his/he r own 
name : 

0 - always 
1 - sometimes 
2 - ne ver 

12 . The patient threatens to h a rm others : 

0 - neve r 
1 - occasiona lly 
2 - fr equent ly 
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13. With regard to walking, the patient: 

0 - has no difficulty 
l- needs some assistance (e.g., needs cane, crutches, 

or someone by his/her side) 
2 - is unable to walk 

14. The patient, without being asked, helps other 
patients: 

0 - frequently 
l - occasionally 
2 - never 

15. The patient is incontinent of urine and/or feces (day 
or night) : 

0 - almost never (less than once p e r week ) 
l - sometimes (once or twice per week ) 
2 - almost always (three times per week or more often) 

16 . When eating, the patient requires: 

0 - no assistance (feeds himself) 
l - some assistance 
2 - cons iderable assistance (spoon feeding , etc.) 

17 . The patient has a regular activity schedule: 

0 - away from the ward (or both on and off the ward) 
l - on the ward only 
2 - no regular schedule 

18 . The patient is destructive of materials around him 
(e.g., breaks furniture , tears up magazines, sheets, 
c lothes , etc.): 

0 - never 
l - occasionally 
2 - frequently 
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19. The patient is confused (e.g., unable to find his way 
around the ward, loses his possessions, etc.): 

0 - almost never 
1- sometimes . 
2 - almost always 

20. *The patient knows the names of: 

0 - more than one staff member 
1 - only one staff member 
2 - no staff members 

21 . The patient engages in apparently useless repetitive 
move ments (e.g., pacing , rocking, wringing of hands, 
making random movements , etc.): 

0 - never 
1 - occasional ly 
2 - frequentl y 

22 . The p a t i ent makes use of off-ward privileges: 

0 - frequently 
1 - occasionally 
2 - neve r 

23 . If not helped by oth e rs, the patient's appe a rance is 
disorderly : 

0 - never 
l - occas iona lly 
2 - frequently 

24 . If the patient were allowed outdoors without super
vision , he/she would be able to protect him/he rself 
f r om the weather or from gett ing lost: 

0 - almost always 
1 - sometimes 
2 - a l most n eve r 

* Score 1 f o r this item if it c a nnot otherwise be 
scored due to aphasia or muteness . 

41 



- five -

25. The patient's sleep pattern at night is: 

0 - never awake 
1 - occasionally awake 
2 - frequently awake 

26. The patient's diet consists of: 

0 - regular solid meals 
1 - chopped food 
2 - pureed food 

27. The patient co- operates with staff: 

0 - almost always 
1 - sometimes 
2 - almost never 

28 . *The patient makes sense when h e /she talks: 

0 - almost always 
1 - somet i mes 
2 - almost never 

29 . The patient knows where he/she is: 

0 - always 
1 - sometimes 
2 - never 

30 . The patient take s his/her clothes off at the wrong 
time or place : 

0 - never 
1 - occasionally 
2 - frequ ently 

31 . The patient seems very restless: 

0 - almost never 
1 - sometimes 
2 - almost always 

* Score 1 for this item if it cannot otherwise be 
scored due to aphasia or muteness . 
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32. The patient requires safety supervision (for careless 
smoking, objects in mouth, self-injury, pulling 
catheter , etc.): 

0 - never 
1 - sometimes 
2 - always 

33 . *When talking, the patient wanders off the subject: 

0 - almost never 
1 - sometime s 
2 - almost a l ways 

34 . The patient has trouble remembering things: 

0 - neve r 
1 - occasionally 
2 - frequent l y 

35 . The pat i ent t a l ks out loud to h i mself/hers elf: 

0 - never 
l - occas ionally 
2 - frequent ly 

36 . When trying to get the patie nt's attention, he/she 
act s as if he/she is in a dr eam world: 

0 - never 
l - occasionally 
2 - frequently 

* Score l for th i s item if it cannot othe rwise be 
scored due to aphas i a or muteness . 
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LONDON PSYCHOGERIATRIC RATING SCALE 
ANSWER SHEET 

FO Rt·\ A · 

Place o"f Rating-------

Rater --------
Subject Number ------

Harital Status ------
Number of Previous Admissions: 

ward or Unit ----------------
Date ----------
Age-------

Sex ___ _ 

Ti me Since Admission of Facility: 

----------------~·~~ 
Diagnos is----------

(ICM - 8 Code) 
IHSTRUCT IO~S 
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Mark each item with a 0, 1, or 2 i n the box provi ded opposite the item numbe r. 
Pl ease answer all items and do not l eave any bl anks . 

l 

LbcP 
19 

2 20 

3 21 

4 22 

5 

CbcP 
23 

6 24 

7 25 

8 26 

9 

9=~ 
27 

10 28 

11 29 

12 30 

.0 
B 

13 31 

14 32 D 
15 33 

16 34 

17 35 

18 36 

CO~AJ~ENTS : 
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June 8, 1981 

To Vlliom It May Conce rn: 

JoAnn Nevman has discussed her pr oject of 

investigating the effects of outs i de activities on our 

health center residents with me at length. She has 

my permission -to conduct this study a t Goo d Samaritan 

Vil lage . 

Atu·"'~d~~ 
1'1ar garet Brown 

Training & Volunte e r Coord . . 
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TEXAS WOMAN'S UNIVERSITY 
Box 23717 TWU Station 

Denton, Texas 76204 

HUMAN SUBJECTS REVIEW COMMITTEE 

Name of Inv est igator: Jo Ann Newman C e n t e r : _l2_e n t o'-'n-'-----

Address: 1320 Cromwell Date:Jun e 24, 1981 

Denton. Texas 76201 

Dear __ ?-u1_,s _ _.'t\.l.J'f:.:..'loi"'-mllUlau..n,_,·.__ _____________ _ 

Your st udy entitled The Effects of Outside Activitie s on Eld e rly 

Nursing Home Res idents 

ha s b ee n reviewed by a committee of the Human Subjects Review 
Com mittee a nd it a pp e ars ~o meet our requirements in regard 
to pro ectio n of th e indi v idual ' s rights. 

Plea s e be r em i nd ed that both the University and the Dep a r~

ment of Hea lth, Edu c ation , and Welfare regul a tions typically 
re quire that sign at ures ind i c a ting informed con s ent be obtained 
fro m all hu man subjects in your studies. These are to be filed 
wit h the Hu ma n Subj ec ts Review Co mmittee . Any exception to this 
req uirement is noted below. Furthermore, according to DHEW re
gulations, ano~her review by the Committee is required if your 
project ch anges. 

Any special provisions pertaining to your study are noted 
be lo""' : 

Add to infor me d consent form: No medical service or com
pens a tion is p r o vided t o subjects by th e Universit y as a 
result of injury fro m participation in research. 

Add to infor e d c on s ent form: UNDE RS TAND TI!AT THE RE TURN 
OF MY Q UES T IONNA I RE CONS TITUT ES MY IN FORMED CONSENT T O ACT 
AS A SU BJ EC T I N T HIS RESE ARCH. 

The filing of s ignatures of subjects with the Human Subjects 
Review Committee is not required. 

Other: 

~No sp ec ial provisions apply . 

cc: Graduate School 
Proj ct Di rector 
Director of Schoo l or 

Chairman of Dep artment 

Sincerely, 

~'j~ 
Chair man , Human Subjects 

Review Committee 

at Denton 
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Title of Study: 

CONSENT FORM 

The Effects of Outside Activities on 
Elderly Nursing Home Residents. 

Consent to Act as a Subject for Research: 

I understand that I am participating in an experiment 
to study the effects of outside activities on nursing home 
r esidents. I u n d erstand that I may be requestioned to partic
ipate in outside p lanne d activities as a member of a small 
group . I have received an oral description of this study, 
including a fair explanation of the procedures and the ir 
purposes, any associated discomforts or risks, and a 
descr iption of the possible b e nefits. An offer has b ee n 
made to me to answer all questions about the study. I 
understand that my name will not be used in any release 
of the data and that I am free to withdraw at any time. 
I further understand that no medical service or compensa
tion will be provided to subjects by Texas Woman ' s 
Unive rsity or Good Samaritan Village as a result of 
injury from participation in the research. 

Signature Date 1.Vi tness 

I agree tha t the above named resident is able to 
participate in this project . 

Da t e 

1ed ical Director Date Witness Date 

I h ave fully informed and explained to the above named 
r es ide nt a description o f the listed elements of informed 
con sen t . 

Signed Date W1tness Date 
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H u M A~ SuBJECT'S R EVIEW C oMMITrEE 

TO: Proj e ct Direct or 

Director of School or 
Chai rman of Departme nt 

TEXAS WOMAN'S UNIVERSITY 
Box 23717, nVU STATIO~ 

DEI'.ION, TEXAS 76204 

July 14, 1981 
Date 

This i s to inform you t ha t, as of thi s date , Jo Ann Ne....,rma n 
has pl aced on fil e with th e Human Subj ec ts Review Comm itt ee the signa tu res 
of th e subj e cts who partic i pated in his/her resear ch. The sign a tures cons ti
tut e e vid e nce of informe d conse nt of each subject. 

cc: Investiga tor 
Graduate Schoo l 
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~~ 
Ch airman, Human Subjects Re vi ew 
Committ ee 
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TEXAS \\70MAN'S UNIVERSITY 

~ Cn.ADUA.n: S CHOOL 

Ms. J o Ann Bu llard Ne~na n 
1320 CromY.7 e ll 
De nt on , Texas 76201 

De ar Hs . Ne~llnan : 

D E NTON, TEXAS '76204 

July 20, 1981 

I h a v e received and approved the Prospe ctus for y our research 
proj ect . Best wishes to y ou in the r esea rch and writing of your 
proj ect . 

RP :dl 

cc Dr. Nancy Griffin 
Mr s . Ruth Pershing 
Graduate Office 
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Sincerely yours, 

Ro&r4f/fti:1~ 
Provost 
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INSIDE VOLUNTEERS 

Thank you for participating in this study. It will 
last four weeks and will requ ire your presence twice each 
week for at least one half hour each time. Please make 
every effort to be there each time during the four weeks of 
the project. You will b e working each time with another 
volunteer and the same small group of residents for the 
full period. You may meet on the same two days of the week 
or you may vary your days. This is to be worked out with 
your co-volunteer. Please abide by the following guide
lines : 

1. Arrive in time to gather your group together. 

2. Please coordinate your place o f meeting with 
the activity d epartment in conjunction with 
the ongoing activity program . 

3 . Inside activities may consist of a group 
discu s sion , parti e s (just for your group ), 
current eve nts discussion , or attend i ng 
planne d activities together as a group. 
Use your ima gina tion . Activity calendar 
is available in Rehab Office. 

4 . Never leave your group unattended . If help is 
neede d , s e n d one volunteer for help while the 
other stays with the group . 

5. Please record atte ndance of both residents and 
volunteers each time as absences will affect the 
study. 

6 . Talk to the r e side nts and try to get acquainted 
with the m. This will enrich the experi enc e for 
both of you . 

7. Refre shments may be a part of your group activ
ities, but plea se check with the Rehab Of fice so 
that dietary restrictions may be complied with. 

8. Enjoy the experi e nce , and try to make it an 
enjoya ble experience for your group. 
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OUTSIDE VOLUNTEE RS 

Thank you for participating in this study. It will last 
four weeks and will consist of two outings each week, each to 
last at least one half hour. Please make every effort to be 
there each t i me during the four weeks o f the project. You 
will be work i ng each time wi th another volunteer and the 
same small gro up of residents for the full period. You 
may meet on the s ame two days of the week or you may vary 
your days. This is to be worked out with your co-vo lunteer. 
Please abide by the fo llowing guidelines: 

1. Arrive in time to gather your group together. 

2. It will be helpful to p l an your outing with your 
co-volunteer at least the week pr i or to the 
outing, or you may want to discuss this with 
your group of residents and decide together. 

3 . Outings may be walks or wheelchair rides o n the 
grounds , picnics, trips to an ice cream parlor , 
shopping , etc . Use your imagination . 

4. If you need transportation , this should be 
di scussed with the activity department at l east 
one week prior t o the trip. 

5. Never leave your group unattende d. Should help 
be needed , send on e volunteer for help while the 
othe r stays with the group. 

6. Please record attendance o f both residents and 
volunteers each time as absences wi ll affect the 
study . 

7. Talk to the residents and strive to make this a 
pleasurable t i me for them . 

8 . Small things may make the difference in residents ' 
attitudes . Do they have needed sunglasses , scarves , 
sweaters , etc .? 
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ATTENDANCE CHECKLIST 

Group Volunteers 

Residents Week 1 Week 2 Week 3 Week 4 

Volunteers 
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TABLE OF CALCULATED SCORES 

Group Subject PD DIS SIB MENT Total 
1 1 66.67 75 31.25 69.23 61.11 

Outside 2 25 41.67 0 9.62 16.67 
3 33.33 25 3.13 19.23 20.14 
4 38.89 62.50 3.13 9.62 24.31 
5 55.56 43.84 0 25 30.56 
6 36.11 50.00 0 11.54 21.53 
7 8.34 25 0 5.77 8.33 
8 77.78 91.67 3.13 55 .. 77 55.56 
9 38.89 45.85 0 11.54 21.53 

10 66.67 54.17 0 17.31 31.95 
11 75 87.50 75 69.23 75 
12 58.34 70.84 15.63 38.46 43.75 
13 38.89 50 0 23.08 26.39 
14 41.67 37.50 0 13.46 21.53 

2 1 66.67 87.50 28.13 78.85 65.97 
In- house 2 19.45 25. 0 15.39 14.58 

3 36.12 58.34 0 15.38 24.31 
4 41.67 54.17 3.13 17.31 26.39 
5 55.56 75. 37.50 53.85 54.17 
6 41.67 45.83 9.37 17.31 26.39 
7 22.22 37.50 0 13.46 16.67 
8 75 91.67 3.13 40.39 49.31 
9 52.78 91.67 37.50 59.62 58.34 

10 72.23 83.34 40.63 59.62 62.50 
11 47.22 50 0 9.62 23.61 

3 1 16.67 83.34 6.25 21.16 27.08 
Refusa l 2 11.12 41.67 0 5.77 11.81 

3 11.12 37.50 0 1.93 9.72 
4 16.67 41.67 12.50 42.31 28.92 
5 16.67 50 6.25 28.85 24.31 
6 47.22 62.50 0 11.54 26.39 
7 22.22 70.83 0 28.85 27.78 

4 1 83.33 87.50 25 67.31 65.28 
Excluded 2 88.89 75. 25 26.92 50 
from 3 44.45 33.34 12.50 7.69 22.22 
Original 4 55.56 75 50 26.92 45.83 
Groups 5 63.89 79.17 37.50 61.54 59.75 

6 74.80 87.50 0 25 42.36 
7 25 41.67 0 13.49 18.06 
8 22.22 58.34 3.13 34.62 28.47 
9 41.67 58.34 0 1 9.23 27.09 

10 38.89 50 12.50 48.08 38.20 
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