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Randomised trial of impact of model of integrated care and
case management for older people living in community

Roberto Bernabei, Francesco Landi, Giovanni Gambassi, Antonio Sgadari, Giuseppe Zuccala,

Vincent Mor, Laurence Z Rubenstein, PierUgo Carbonin

Abstract

Objective: To evaluate the impact of a programme of
integrated social and medical care among frail elderly
people living in the community.

Design: Randomised study with 1 year follow up.
Setting: Town in northern Italy (Rovereto).

Subjects: 200 older people already receiving
conventional community care services.

Intervention: Random allocation to an intervention
group receiving integrated social and medical care
and case management or to a control group receiving
conventional care.

Main outcome measures: Admission to an
institution, use and costs of health services, variations
in functional status.

Results: Survival analysis showed that admission to
hospital or nursing home in the intervention group
occurred later and was less common than in controls
(hazard ratio 0.69; 95% confidence interval 0.53 to
0.91). Health services were used to the same extent,
but control subjects received more frequent home
visits by general practitioners. In the intervention
group the estimated financial savings were in the
order of £1125 (81800) per year of follow up. The
intervention group had improved physical function
(activities of daily living score improved by 5.1% v
13.0% loss in controls; P <0.001). Decline of cognitive
status (measured by the short portable mental status
questionnaire) was also reduced (3.8% v 9.4%j;
P<0.05).

Conclusion: Integrated social and medical care with
case management programmes may provide a cost
effective approach to reduce admission to institutions
and functional decline in older people living in the
community.

Introduction

Improving the ability of health care systems to respond
to the demands of older people is among the greatest
challenges of our time. Most elderly people, even with
considerable disability, prefer to stay at home,' and
hospitals are shortening lengths of stay. Community
care has therefore acquired greater relevance.””
Responsibility among various health professionals for
care management of older people living in the
community, however, remains poorly defined, and
patients falling between primary and secondary health
care and social services are at risk of being forgotten.”
A possible solution may be the integration of medical
and social services in a continuum of care with case
management programmes.’* None the less, the cost
effectiveness of this approach remains untested.

We conducted a randomised trial to evaluate the
impact of such an integrated programme on
admissions to institutions, use and costs of health serv-

ices, and functional decline among frail elderly people
living in the community.

Subjects and methods

During the early 1990s, to comply with the national
health plan, the health agency of Rovereto, a town in
northern Italy of nearly 35 000, created a broad array
of health services for older people. These ranged from
a hospital geriatric evaluation unit to a skilled nursing
facility and a home health agency. However, no co-
ordination of these components nor integration with
social services in the municipality was considered.

Subjects

In 1995 we identified all people aged 65 and over who
were recipients of home health services or home assist-
ance programmes (n=224). Usually, patients were
receiving these services because of multiple geriatric
conditions (for example, dementia, immobility, inconti-
nence, and stroke deficits), but the evaluation
preceding care planning was not based on a
comprehensive geriatric assessment. Among the total
number 24 declined to participate: six were not
interested in the project; nine had been advised against
it by relatives; and nine had been advised against it by
their general practitioner. The remaining subjects were
randomly stratified by age and sex according to a com-
puter generated list. One hundred subjects (control
group) received primary and community care with the
conventional and fragmented organisation of
services—that is, general practitioner’s regular ambula-
tory and home visits, nursing and social services, home
aids, and meals on wheels. Another hundred subjects
(intervention group) received case management and
care planning by the community geriatric evaluation
unit and general practitioners. All the services consid-
ered necessary were provided in an integrated fashion
after a formal agreement between the municipality and
the local health agency. Twenty one of 24 general prac-
titioners agreed to participate in the trial and to be
involved in care planning, meetings, and emergency
situations. Informed consent was obtained from all
patients. The study was approved and monitored by
the steering committee of the National Research
Council’s aging project and the local state authority
(Provincia Autonoma of Trento).

In addition to general practitioners, the community
geriatric evaluation unit included a geriatrician, a social
worker, and several nurses. All professionals were
already employees of the municipality or health
agency. Two case managers were selected among the
trainees of a course on case management and compre-
hensive geriatric assessment’ and represented the
operational arm of general practitioners and commu-
nity geriatric evaluation unit (fig 1). Case managers
performed the initial assessment soon after randomi-
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Fig 1 Integrated network of services designed for intervention

sation and every 2 months thereafter. Also, they were
constantly available to deal with problems, monitor the
provision of services, and to guarantee extra help as
requested by patients and general practitioners.

Patients were evaluated with a modified version of
the British Columbia long term care programme
application and assessment form'" in its validated
translation." Physical function was measured with a six
item scale of activities of daily living (ranging from 0
independent to 6 total dependence) and a seven item
scale of instrumental activities of daily living (scoring 0
to 7). Cognitive function and mood were assessed with
the short portable mental status questionnaire’ and
the geriatric depression scale.” Finally, the assessment
included a complete list of diagnoses and drug
treatments and the number of home visits provided by
general practitioners. Case managers did not perform
physical examinations but relied on general practition-
ers’ evaluation." Case managers reported the initial
assessment to the geriatric evaluation unit, which
determined the services that patients were eligible for
and designed and implemented individualised care
plans in agreement with general practitioners. The
multidisciplinary team discussed problems emerging
from home visits during weekly meetings.

Outcomes and expenditure

Main outcomes included admission to an institution,
use and related costs of health services, and physical
and cognitive function. Information on outcomes such
as admission and use of health services was collected
every 2 months by a research assistant unaware of
patients’ assignments. In the event of admission to hos-
pital or a nursing home patients remained in the study.
Vital status was obtained from general practitioners
and confirmed by the National Death Registry.

We estimated total expenditures for health services
from the average cost per type of service from national
official statistics, applying it to the units (days or visits)
each individual required. We also considered the
annual salary of case managers and the costs of the
team work in the intervention group. Other costs, such
as the opportunity and direct costs of informal care
givers, were not considered.

Subjects in the control group were evaluated with
the same assessment instrument only at the beginning
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and the end of follow up. Baseline and final
assessments were performed by national research
council staff, previously trained as case managers but
not involved in assessment and treatment of the inter-
vention group. A high inter-rater agreement between
case managers and research council staff has already
been shown.”’

Statistical analysis

Quantitative parameters are presented as means (SD).
The impact of intervention on functional outcomes was
evaluated by analysis of covariance with follow up meas-
ures adjusted for baseline values. The impact of the
intervention on time to admission to hospital or a nurs-
ing home was tested by comparing the survival curves
obtained with the Kaplan-Meier method. Differences
between curves were evaluated with the log rank test. A
P<0.05 level was chosen for significance. Statistical
analysis was performed with sas and spss software.

Results

There were no significant differences at baseline in the
intervention and control groups across several
functional and clinical variables (table 1). No difference
in 1 year mortality was observed; 12 subjects in the
intervention group died compared with 13 in the con-
trol group (hazard ratio 0.99; 95% confidence interval
0.89 to 1.09). Figure 2 shows changes in functional
outcomes. In the control group all functional indices
deteriorated (activities of daily living - 13.0%; instru-
mental activities of daily living - 6.9%; mental status
-9.4%; depression -11.8%). In the intervention
group less consistent changes were observed (5.1%;
unchanged; —3.8%; —4.0%, respectively). Differences
between intervention and control groups were all
significant (table 2). Also the adjusted mean number of
medications was reduced in the intervention group
(4.7 (0.2) v 5.4 (0.2); P<0.05).

The benefit obtained in the intervention group was
achieved without increases in use of health services.
Use of home support (intervention group 120 (20) v
154 (29) hours/patient/year), nursing care (13 (3) v 12

Table 1 Baseline characteristics of subjects in intervention and
control groups. Figures are numbers of subjects unless stated
otherwise

Intervention Control

Characteristic (n=99) (n=100)
Mean (SD) age (years) 80.7 (7.1) 81.3 (7.4)
Women 70 i
Marital status:
Never married 20 13
Married 26 21
Widowed 52 65
Living alone 50 50
Availability of informal care 68 76
Adequate financial status 81 87
Mean (SD) scores on assessment™:
Activities of daily living (0-6) 2.0 (2.1) 2.3(2.3)
Instrumental activities of daily living (0-7) 3.8(2.2) 44 (2.2)
Short portable mental status questionnaire (0-10) 2.7 (3.0) 3.133)
Geriatric depression scale (0-30) 10.1 (5.3) 11.2 (6.5)
Mean (SD) No of medical conditions 4.7 (2.1) 4.8 (1.7)
Mean (SD) No of medications 45 (22) 43 (2.2)

*For all scores higher number indicates greater impairment.
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Fig 3 Proportion of subjects admitted to hospital or nursing home
in intervention and control groups

(3) hours/patient/year), and meals on wheels (54 (12) v
39 (10) meals/patient/year) was not significantly
different, although the lack of differences might be due
to insufficient sample size. Conversely, more home
visits by general practitioners were needed in the con-
trol group (10.2 (1.1) v 13.1 (0.8); P=0.04).

Thirty six subjects in the intervention group and 51
in the control group were admitted at least once to
acute hospital (P<0.05). The hazard ratio was 0.74
(0.56 to 0.97), while that for visits to an emergency
room was 0.64 (0.48 to 0.85) compared with control
group (table 3). Furthermore, patients in the control
group had a trend toward a higher rate of admission to

Table 2 Functional outcomes after 1 year of follow up

Adjusted mean* (SE)

Score Intervention Control P value
Activities of daily living 2.0 (0.1) 2.6 (0.1) <0.001
Instrumental activities of daily living 41 (0.1) 4.4 (0.1) <0.05
Short portable mental status questionnaire 2.8 (0.2) 3.4 (0.2) <0.05
Geriatric depression scale 10.9 (0.5) 12.8 (0.5) <0.05

*Means from covariance models adjusted for baseline measures.

Table 3 Relative risk of being admitted to nursing home, acute hospital, or emergency

room during follow up

Intervention Control Hazard ratio
Place of admission (n=99) (n=100) (95% Cl) P value
Nursing home 10 15 0.81 (0.57 to 1.16) 0.3
Acute hospital 36 51 0.74 (0.56 to 0.97) <0.05
Nursing home or hospital 38 58 0.69 (0.53 to 0.91) <0.01
Emergency room 6 17 0.64 (0.48 to 0.85) <0.025
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nursing homes, although this was not significant. The
cumulative number of days per year spent in either
nursing home (1087 v 2121) or acute hospital (894 v
1376) was reduced by up to half in the intervention
group.

Results of survival analyses on the basis of time to
first admission to hospital or nursing home are shown
in figure 3. Thirty eight subjects in the intervention
group and 58 subjects in the control group were
admitted at least once (hazard ratio 0.69; 0.53 to 0.91).
Even when subjects in the intervention group entered
hospital or nursing homes, they did so later (and less
often) than control subjects (P <0.003).

Finally, we calculated total per capita health care
costs over the follow up period. The intervention
group accounted for 23% less than the control group.
The overall saving, after addition of salaries of case
managers, was estimated at around £1125 per person
per year. Apart from reductions in community health
services costs (£744 v £919; —-19%), intervention
group savings resulted mainly from substantial
decreases in nursing home (£644 v £1244; - 48%) and
hospital expenses (£1763 v £2688; —34%).

Discussion

Our study shows that an integrated community care
programme implemented by an interdisciplinary team
including a general practitioner and a case manager
reduced the risk of hospital admission and length of
stay in either hospital or nursing home. Despite a simi-
lar use of supportive home care resources, subjects in
the intervention group showed less physical and
cognitive decline; total health care costs per capita were
also reduced.

Some features of our study may explain these
results. Firstly, we intensively trained case managers,
providing them with case management skills and geri-
atric assessment technology.’ This determined the abil-
ity to design care plans and coordinate all available
agencies, thus assuring integrated care.”

Secondly, in our model the community geriatric
evaluation unit represented the gatekeeper to health
services. This provided a unique community based set-
ting for the referral of patients, regardless of specific
needs. Importantly, the role of case managers was to
support and integrate the activity of general practition-
ers who, by law, retained full responsibility of the
patient. This is consistent with previous recommenda-
tions” and has been suggested by the public policy
committee of the American Geriatrics Society."

Finally, the close collaboration between case
managers, community geriatric evaluation unit, and
general practitioners was critical to the success of the
intervention; this may determine the effectiveness of
any community based programmes.”

Although randomised, our study could not be per-
formed with the rigid criteria of a clinical trial.
Because of the nature of the intervention (that is, a
change in the provision of care) all the professionals
concerned were aware of the assignment of patients to
either group. Also, as a consequence of the informed
consent, patients and physicians were aware of the
ongoing project. Case managers, however, performed
the assessment simply as a part of their routine activi-
ties; both patients and professionals remained blind
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® Responsibility for management of care of
elderly people living in the community is
poorly defined

® Integration of medical and social services
together with care management programmes
would improve such care in the community

® In a comparison of this option with a
traditional and fragmented model of
community care the integrated care approach
reduced admission to institutions and
functional decline in frail elderly people living
in the community and also reduced costs

about the outcomes under study and the length of
follow up. This greatly limited the risk of introducing a
bias. Furthermore, differences in functional outcomes
collected by case managers were consistent with the
objective outcomes based on medical record review
(that is, number of medications and admissions to
nursing homes and hospital). In this respect, our study
is no different from many others of elderly patients."
Also, general practitioners who followed both control
and intervention participants may have introduced a
contamination bias, though the ratio of physicians to
patients (1:5) rendered a directional bias unlikely.
Moreover, the higher number of visits in the control
group was inconsistent with less intensive treatment
in these patients. We believe that a more critical
consideration is that the benefits of an integrated care
approach can be achieved only in circumstances
where all the parties concerned are sufficiently
motivated.
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One hundred years ago
Ether drinking in east Prussia

Ether drinking, which was so prevalent in certain parts of Ireland
a few years ago, was attributed by some to the success of Father
Mathew’s crusade against alcohol. The propounders of this
theory appeared to hold with Byron that “men being reasonable
must get drunk,” and that if he could not fulfil this hypothetical
law of his being by means of the stimulants in common use, he
was pretty sure to find some other agent for the purpose.
According to Dr Sohn, a medical official of East Prussia, men,
women, and children in that province indulge so freely in ether
drinking, that the roads and markets reek with the mawkish
fumes of the drug, just as the railway carriages on the lines of
some market towns in the North of Ireland used to do on fair
days. The schoolmaster’s teaching is powerless against the

pernicious habit; and it may be gathered, though the fact is not
expressly stated, that the pastor’s homilies are equally ineffective.
Lithuanian peasants, says Dr Sohn, are the chief victims, and the
favourite tipple, known as “Schwefelither,” and consisting of ether
and spirits of wine, can be bought without the least difficulty in
grocers’ shops. Dr Sohn attributes the spread of the practice to
the imposition in 1887 of a duty on corn brandy which costs
about eightpence a quart, whereas ether being untaxed, can be
purchased for sixpence. The local authorities have prohibited the
sale of the noxious stuff, save by apothecaries, and under medical
authority, but it is anticipated that strong measures will have to be
taken by the Government to stamp out the evil.

(BM] 1898;i:1033)
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