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Ahome visit program was established by a large urban family practice in an aca-
demic setting. At the program'’s inception, 198 patients were randomly assigned
toeither an experimental group, to be eligible for home visits, or a control group,
tocontinue receiving only office-based care. Two years after this randomization,
follow-up data were obtained on 194 of the 198 subjects to assess the program’s
effectiveness. Fifty-one of the subjects had died. There were an increased number
of deaths in the experimental group (30 percent) compared with the control group
(2 percent), although this difference was not statistically significant. No statisti-
cdly significant differences were found between the remaining 143 experimental
and control group patients in function or well-being. Patients in the experimental
goup had a significantly higher number of hospitalizations, although there was no
difference in the number of days spent in the hospital. Although methodologic
considerations limit the ability to draw policy conclusions from this follow-up

study, this home visit program did not have a measurable sustained impact on

health outcomes or utilization of health services.

number of different models for house call or home
A visit programs have been described in the primary
careliterature.1-6 The use ofhome visits has been proposed
for various populations, including heart attack vic-
tins, 7 2stroke patients,1314psychiatric patients,6and dif-
ferent pediatric populations.1520 In particular, the litera-
ture contains numerous accounts of the potential positive
impact such programs may have for the generalized elderly
and debilitated population.1-321-23 Although studies of
home care have repeatedly attempted to uncover the
berefits to patients, physicians, or the health care sys-
tem 352426 none has determined conclusively whether
meking home visits has an impact on overall health out-
COIES.

In 1981 an urban family practice in an academic setting
established a home visit program to provide medical care
topatients who potentially could benefit from home vis-
its. Care provided by a program physician and nurse,
often accompanied by family practice residents, medical
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students, nursing students, and other health care provid-
ers, included diagnostic and therapeutic medical care,
posthospitalization follow-up, education and counseling,
and social service referrals. The intention was to improve
the function and well-being ofthe patient and the family.

Because of the large existing patient practice, it was
decided to limit the home visit program to patients already
enrolled in the practice. Eligibility criteria for the home
visit program were (1) partial or total disability to the
extent that mobility is seriously impaired, (2) living alone
and aged over 65 years, (3) not likely to maintain contact
with physician, (4) major expenditure of energy and re-
sources required to get to physician, (5) chronic debili-
tating disease, (6) contact with social support network de-
sirable but difficult to obtain through office visits, and (7)
critical aspects of the patient database obtainable only
through home visits. In June of 1981, before the home
visit program formally began, all residents and faculty
were asked to consider which patients would meet any
one of these criteria.

At the inception of the home visit program, a study of
program effectiveness and efficiency was planned. Eligible
patients were then asked to participate in the study and,
following consent, were randomly assigned to either the
experimental group or the control group. Home visits were
scheduled for experimental group patients based on an
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assessment of medical and social needs; these patients were
not precluded from office visits with their usual family
physicians. Control patients, not eligible for home visits,
received their office-based care with their usual family
physicians.

Between July 1981 and June 1982, 198 patients were
enrolled in the study and randomly assigned to experi-
mental and control groups. Because of the lack of prior
research experience ofthe home visit team and the limited
availability of resources for research, neither baseline nor
follow-up data were collected. In August 1983, following
the formation of a research division in the department,
funding was obtained to collect health outcome and uti-
lization information on all randomized patients. The pri-
mary question for this follow-up study was, can differ-
ences between experimental and control group patients
relating to functional status, psychosocial status and well-
being, mortality, and utilization of health services be
identified?

METHODS

The intention of this study was to collect follow-up in-
formation on each study subject. The following instru-
ments were used in the assessment:

1 The Quality of Well-Being (QWB)Z7 index of general
health status

2. The Barthel Activities of Daily Living28 measure of
function

3. Aquestionnaire on utilization of health services (in-
patient, outpatient, and long-term care) for the 365 days
prior to the interview (developed by the investigators)

4. A questionnaire on patient characteristics and at-
titudes that may influence health outcomes, developed by
the investigators based on methods developed at the Na-
tional Center for Health Services Research

5. The Patient Satisfaction Questionnaire,2 the hu-
maneness of care, continuity of care, and general satis-
faction with health care subscales

6. The 13-item version of the Beck Depression Inven-
toryd

7. The Philadelphia Geriatric Center Morale Scale,3
a measure of patient mood and motivation

8. A global health status visual analog scale developed
by the investigators for this study.

Data collection began with an abstract of the Family
Practice Center patient charts for all 198 study partici-
pants. The abstract included administrative data for con-
tacting patients, data on utilization of family medicine
physician services (office and home visits), hospitalizations
and nursing home placements as documented in the chart,
patient status (living, deceased), and major diagnoses as
noted in the chart.

Two research assistants conducted in-person interviews
for all patients who could be contacted. Proxy and tele-
phone interviews, using a format consisting of the Barthel
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TABLE 1. SUMMARY OF CONTACTS FOR STUDY
INTERVIEW (n = 198)

Experimental  Control Total
(n = 103) (n=95) (n=1%)
No. (%) No. (%) No. (%)
Patient interviews 49 (48) 60 (63) 109 (35
Family Practice Center 28 (27) 33 (34) '61 (31)
Patient’'s home 12(12) 12(13) 24 (12)
Over telephone 9(9) 15(16) 24 (12
Proxy interviews 20(19) 14(15) 34 (18
Deceased 31 (30) 20(21) 51 (&
Refused interview 2(2) 0 (0) 20D
Could not contact 11 1(1) 20

Activities of Daily Living, the Utilization Questionnaire,
and an abbreviated version of the Patient Characteristics
Questionnaire, were conducted when necessary. Datawae
collected on precoded forms and entered in a microcom-
puterized database and were analyzed using microcom-
puter statistical programs (descriptive statistics, chi-square,
Pearson correlation, and t tests) developed in Metafile2
by the investigators.

RESULTS

Of the 198 study patients, 51 had died (Table 1). Tre
interviewers were able to collect information on 143 d
the remaining 147 patients: 109 interviews were conducted
directly with the patient (61 in the Family Practice Ganter,
24 in patients’ homes, and 24 over the telephone); 3
proxy interviews were conducted with a close relative,
friend, or health care provider; two patients refused toke
interviewed; and two could not be contacted. The reasos
for proxy interviews included senility (six experimental
and five control), retardation (two experimental and far
control), severe psychiatric illness (two experimental ad
one control), severe hearing loss or deafness (two exper-
imental and two control), aphasia and other communi-
cation problems (five experimental and one control), ad
could not be reached or was “too sick” (three experimental
and one control).

Analyses and examination for differences between ex
perimental and control patients were conducted on te
entire population (n = 198) and on three study population
subgroups defined by the amount and type of data awil-
able: the deceased patients (n = 51), the interview (i
person, telephone, and proxy) population (n = 143), ad
the in-person interview population (n = 86).

The entire study population included 198 subjects, 1B
(52 percent) in the experimental group and 95 (48 percent)
in the control group. Ofthese 198, 150 (76 percent) wae
female and 137 (70 percent) were black. The control gap
had slightly more female (78 vs 74 percent) and bak
patients (73 vs 66 percent) than the experimental gop,
although these differences were not statistically significant
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TABLE 2. SUMMARY OF MAJOR CHRONIC DIAGNOSES RESULTING FROM CHART AUDIT

(Many patients have more than one chronic condition)

Experimental*

Diagnosis No. (%)
Hypertension 51 (50)
Arthritis 30 (29)
Diabetes 29 (28)
Arteriosclerotic heart disease 28 (27)
Depression 23 (22)
Congestive heart failure 24 (23)
Total 103 (52)

Control* Total P

No. (%) No. (%) (chi-square)
61 (64) 112(57) .052
31 (33) 61 (31) >.7

23 (24) 62 (31) >.6
10(11) 38(19) .002
18(19) 41 (21) >.6
18(19) 42 (21) >5

95 (48) 198 (100)

*The average number of diagnoses per patient for the control group = 5.3, for the experimental group = 5.1.

There was no statistically significant difference in the
mean age of the experimental (69.2 years) and control
group (67.7 years) patients. Patients ranged in age from
17to 99 years at the time of study enrollment, with 143
(72percent) of the patients aged 65 years or over. Younger
patients tended to be less mobile, wheelchair bound, or
terminally ill, whereas older patients were included based
onbroader social support and illness criteria.

Diagnostic information abstracted from the patient
charts (Table 2) indicated that more control patients had
hypertension (P = .052) and arthritis (P > .7) than ex-
perimental patients, whereas more experimental patients
had arteriosclerotic heart disease (P = .002), congestive
heart failure, diabetes, and depression (P > .5 for each)
than control patients. That 28 percent of the experimental
patients had heart disease, compared with only 9 percent
ofthe control patients, indicates that the experimental
patients may have had a greater degree of illness. There
wes no significant difference between the groups in the
average number of diagnoses recorded per person.

Of the 103 experimental patients, 95 received one or
more home visits over the study period, as determined
by reviewing family medicine patient charts and home-
\isit program administrative records. The remaining eight
patients either dropped out of the practice, moved, or
died before any home visits could be scheduled. Of the
72 surviving experimental patients, 42 (58 percent) were
dtill receiving home visits at the time of this follow-up
study. A total of 35 home visits were made for 29 of the
% control group patients (30 percent) some time after
the initial randomization; most of these visits were made
earlyin 1983, prior to the decision to conduct this follow-
up study.

More deaths occurred in the experimental group (n
=31) than in the control group (n = 20). The difference
inmortality rates, as reported in Table 1—30 percent for
experimental vs 21 percent for control group—is not sta-
tistically significant (chi-square = 1.67, P = .20). Analysis
ofthe dates of death, age at death, and time from study
enrollment to death did not reveal any significant differ-
ences between experimental and control patients.

There were no significant differences in demographic
characteristics between the experimental (n = 69) and
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control patients (n = 74) in the interview cohort (n = 143),
nor were there differences between the interviewed and
noninterviewed populations. The average age of the in-
terviewed population at randomization was 66.6 years,
slightly younger than the mean age for the entire study
population (68.4 years).

The mean score on the Barthel Activities of Daily Living
for the experimental group patients (77.9, SD = 26.8) was
slightly worse than that for the control group (83.0, SD
= 23.4), but the difference was not statistically significant
P> -2.

The number of Family Practice Center office visits and
home visits, based on information recorded in patients’
charts, is displayed in Table 3. The 1980 figures indicate
that prior to the program’s inception, the experimental
patients had slightly fewer visits to the Family Practice
Center per year than the control patients. After the home
visit program began, overall utilization by experimental
patients rose above that by control patients (6.9 vs 5.4
total home and office visits in 1982).

Information on number and length of hospitalizations,
based on patient and proxy interviews, is displayed in
Table 4. Experimental group patients had significantly
more hospitalizations (mean of 1.17 per patient) than the
control group patients (.64) over the year prior to the
interview (two-sided t test, P < .003), although there was
no significant difference between groups in the total num-
ber of days hospitalized.

The in-person interview population included all pa-
tients who completed the full battery of questionnaires
(four of whom were interviewed over the telephone). Forty
experimental group patients (39 percent of all patients
randomly assigned to the experimental group) and 46
control group patients (48 percent of all patients randomly
assigned to the control group) are represented in this co-
hort. There were no statistically significant differences in
sex, race, or age between the experimental and control
patients in the interview cohort. Comparing the interview
population (n = 86) with the entire study population (n
= 198), the interview population had slightly more female
patients (83 vs 76 percent), more black patients (72 vs 70
percent), and was younger than the entire study popula-
tion (mean age of 66.7 years vs 68.4 years).
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TABLE 3. MEAN NUMBER OF HOME AND OFFICE VISITS, AS
RECORDED IN MEDICAL CHART, OF INTERVIEW, AND
PROXY POPULATIONS (n = 143)

Experimental (n = 69) Control (n = 74)

Year Home Office Total Home Office Total
1980 0.0 4.2 4.2 0.1 4.9 49
1981 2.0 5.2 7.2 0.1 6.6 6.6
1982 3.8 3.1 6.9 0.2 5.2 5.4
1983 2.5 1.7 4.2 0.9 3.8 4.6

A comparison of the experimental and control groups
on selected outcome measures is summarized in Table 5.
There were no statistically significant differences between
the groups. Comparison between the control group pa-
tients who did and did not receive home visits did not
reveal any significant differences between these two
groups. Excluding the control group subjects who received
one or more home visits from the experimental-control
comparison did not change any of the findings signifi-
cantly.

Correlations between the outcome measures and age
were investigated. The direction ofthe correlation for each
pair of variables was as expected. The strongest correlation
was between the Philadelphia Geriatric Center Morale
Scale and the Beck Depression Inventory (/ = —609:
depression is inversely related to morale). The morale scale
also correlated highly with the Quality of Well-Being
(r = .41) and Global Health Status Visual Analog
(r = .42).

DISCUSSION

This follow-up study was undertaken because a patient
population had been randomly assigned to experimental
and control groups, and to learn as much as possible about
this intervention seemed appropriate, given the increasing
attention to development of programs that provide in-
home care to the elderly and chronically ill and the limited
rigorous information on the benefits and costs of such
programs.

This follow-up study did not demonstrate a beneficial
effect for home visit patients in comparison with patients
receiving traditional office-based care. The intervention
did not seem to have a measurable impact on mortality
or use of health services, and although measurements of
health status and function are less precise than measures
of mortality or utilization of health services, the small
differences noted between the surviving experimental and
control group patients suggest that the intervention had
little impact on these outcomes.

The increased number of deaths in the experimental
group, although not statistically significant, is difficult to
explain. The control group was slightly younger (67.7 vs
69.2 years) and had more female patients (78 vs 74 per-
cent), both of which would favor a lower mortality rate,

310

TABLE 4. MEAN NUMBER AND LENGTH OF
HOSPITALIZATIONS FOR 365 DAYS PRIOR TO INTERVIEW,
AS RECALLED BY RESPONDENTS, INTERVIEW, AND
PROXY POPULATIONS (n = 143)

Experimental Control
(n = 69) (n = 74)
Number and Duration Mean (SD) Mean (SD) P*
Number of hospitalizations 1.2 (1.2) 0.6 (0.8) <.003
Total days in hospital, all
subjects 6.2(11.1) 7.7 (21.7) >.60
Total days in hospital,
subjects with one or
more hospitalizations 7.5(12.2) 11.5(27.4) >.30

SD—Standard deviation
* Two-sided t test

although the control group also had a higher percentage
of blacks (73 vs 66 percent), which would reduce any ex
pected difference in mortality between groups. In any
these demographic differences are small (none are statis-
tically significant) and cannot in themselves explain the
difference in mortality. Comparing the mean age of death
between the experimental group (83) and the control
group (77) suggests that the older members of the exper-
imental group were responsible for the increased mortal-
ity, but it does not help explain the excess number of
deaths in the experimental group. It is noteworthy that
significantly more experimental group patients had arte-
riosclerotic heart disease than did control group patients,
and that such patients may have been more seriously ill.
It is also possible that the home visit program had dele-
terious effects, such as patients not seeking office-based
care when such care would have been appropriate.

Differences in utilization of outpatient services were &
expected: the experimental group used more home cae
and the control group had more office visits. The exper-
imental group had significantly more hospitalizations then
did the control group, although there was no difference
between the groups in the total number of days spentin
the hospital. Again, the difference may be because ofinitial
differences between the study groups (eg, the experimental
patients had a greater incidence of heart disease) or be-
cause of deleterious effects of the home visit program. It
is also possible that the home visit team appropriately
identified patients requiring hospitalization; however, te
long-term benefits of earlier or more appropriate hospi-
talization resulting from the program could not be iden
tified from this study.

The results indicating that the home visit program hed
no effect or a deleterious effect need to be balanced against
methodologic limitations of this follow-up study. Many
of the study’s potential methodologic problems, such &
the limited availability ofbaseline information, the limited
value of existing records for research needs, and the df-
ficulty in locating and collecting information on all sb-
jects, were anticipated in designing and implementing this
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TABLE5. COMPARISON BETWEEN GROUPS ON OUTCOME MEASURES OF INTERVIEW POPULATION (n  86)

Experimental Control
Instrument Mean (SD) Mean (SD) pP*

Quality of Well-Being

(0= death, 1 = complete well-being) .608 (0.14) .632 (0.10) >30
Barthel Activities of Daily Living

(0= dependence, 100 = independence) 86.8 (17.6) 89.7 (15.9) >.40
Philadelphia Geriatrics Center Morale Scale

(0= low, 18 = high) 9.8 (4.8) 98 (4.7) >90
Global Health Status Visual Analog

(0=death, 1 = completely well) 57 (24 6.0 (2.3) >.50
Beck Depression Inventory

(0= no symptoms, 39 = severe) 6.6 (7.2 72 (7.6) >.70
Patient satisfaction questionnaire

(0= none, 75 = complete) 54.0 (6.8) 53.0 (7.7) >50

SD—Standard deviation
« Two-sided t test

follow~up study. Furthermore, because formal power cal-
culations were not possible, it was understood that any
findings other than a statistically significant difference be-
tween groups would be inconclusive; the absence of sta-
tistically significant positive results could be attributed to
the study not having sufficient statistical power to detect
smell yet meaningful differences.

Another consideration in interpreting the results is that
the program being evaluated continued to develop
throughout the evaluation period, and program activities
athe time of this follow-up study may have been signif-
icantly different from those at the time of randomization
twoyears earlier. This problem is not unique to this study
andisoften not addressed in evaluations ofhealth services.
Evaluation of a specific program is only an evaluation at
ore point in time for a particular implementation. The
rationale for the program may be sound, and other im-
plementations (eg, other sites, personnel, or subjects) may
have measurable benefit.

Alsoto be considered is the concern that 30 percent of
the control group patients received one or more visits.
The majority of these visits occurred shortly before this
follow~up study was conducted and would not be expected
tohave much impact on the findings regarding mortality
and utilization of health services. Although these visits
could have a greater or more immediate impact on func-
tional status, emotional status, and well-being, compari-
sonsamong the control group patients who received visits,
those who did not, and the experimental group patients
did not reveal any statistically significant differences.
Nevertheless, this problem reduces the ability of this study
todetect subtle differences resulting from the experimental
treatment.

Another methodologic factor to consider in evaluating
this (and any other) health care delivery program is iden-
hfying the appropriate target population. Many of the
Patients who were initially judged eligible for the program
and randomized for the study could not have been ex-
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pected to show improvement in the outcomes of interest
identified for this study (eg, mortality, utilization of health
services). For example, terminally ill patients or otherwise
healthy patients with limited social supports who were
included in this study population would dilute any ben-
eficial effects ofthe home visit program on these outcomes.

A last methodologic concern that was not anticipated
was the possibility that the initial random assignment was
not maintained for all subjects. Although randomization
tables were used to assign the patients to experimental
and control groups, the director of the home visit program
recalled that home visit staff had allowed “one or two"
patients to be transferred from the experimental group to
the control group shortly after the initial randomization
because of special requests from their primary physicians.
This information was not known until the follow-up study
had been completed. It was not possible to identify those
patients who had been shifted. While the disturbance of
randomization cannot be ignored, assuming that the dis-
turbance was of a minimal order of magnitude, as sug-
gested by the home visit program staff, the results would
not be expected to be affected in a statistically significant
way, but the positive effects of the program, if any, would
be diluted. The equality of the experimental and control
groups at baseline in terms of sex, race, and age supports
but does not confirm the belief that the disturbance to
randomization was minimal. The lack of comparable
baseline information on diagnosis or functional status
limits the ability to state unequivocally that any distur-
bance to random assignment was minor.

CONCLUSIONS

Despite methodologic limitations apparent at the outset,
it seemed appropriate to learn as much as possible about
home visit program effects from the previously random-
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ized study population. This study was relatively inexpen-
sive to complete and would have detected relatively large
benefits attributable to the home visit program. Addi-
tionally, the description of this study population should
prove valuable in restructuring this or other home visit
programs and in designing more rigorous outcome in-
vestigations.

Because health care delivery programs similar to this
one have been developing throughout the country, ob-
taining more evidence on the effectiveness of these pro-
grams is essential. Providing home care for individuals
who cannot come to physicians’ offices or to the hospital
seems humane and represents an alternative for decreasing
hospitalizations, nursing home placements, and utilization
of other services, and it neither should be accepted nor
rejected without thorough investigation. Studies of home
care conducted to date have not demonstrated unequiv-
ocally health outcome or economic benefit. The health
care community needs to recognize the methodologic dif-
ficulties inherent in these studies and continue to define
criteria for translating individual research findings into
generalizable health care policies. Although the present
study did not demonstrate benefits attributable to this
home visit program, it does not preclude the possibility
that this type of program can be effective when made
available to an appropriately selected population.
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