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This clinical trial tested the efficacy of a psychosocial intervention in a panel of
white adults with a high level of recent stressful life changes and weak social sup-
ports. One hundred seventy users of three family practices were randomly
assigned to receive a six-month educational program provided by a nurse practi-
tioner or to a control group. Outcome variables were assessed over a 12-month
follow-up period by mailed questionnaires and validated when possible by review
ofmedical records. During the six months immediately following the intervention,
recipients had a lower rate of restricted-activity days than controls. During the fol-
low-up period, symptom experience, physical function, social function, and emo-
tional function were similar in the two groups. While the overall improvement in
social supports was not significantly better at the completion of the intervention
for recipients than for controls, those recipients who developed strong supports
had fewer restricted-activity days than those who continued to have weak sup-
ports. This educational program may provide temporary benefit to adults with high

psychosocial risk for health impairment.

he distribution of morbidity within the population is
T not uniform but rather is highly variable with some
individuals experiencing frequent or prolonged illnesses
while others remain relatively free of impairment for long
periods. There is growing recognition that conventional
risk factors consistent with biologic concepts of disease
explain only a part of this observed variance in morbidity.1
Consequently, increased attention has been focused on
the effects of the social environment on health, particularly
onthe possible adverse effects of stressful life changes and
deficient social support resources.2
A longitudinal study of several thousand men con-
ducted in the late 1940s and early 1950s found a clustering
of illness events at times of substantial changes in life
circumstances or experiences.3This study and other earlier
studies suggested that life changes or events disrupted
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psychosocial homeostasis, creating a need for adaptation
and enhancing vulnerability to illness. A significant ad-
vance in the investigation ofthe detrimental health effects
of stressful life changes occurred in the 1960s, when
Holmes and Rahe developed an objective instrument for
the measurement of such changes.4 This Social Read-
justment Rating Scale and similar life events inventories
have been employed in numerous studies, which have
generally found that persons experiencing multiple stress-
ful life events were at increased risk of developing a variety
of illnesses.57

Evidence that weak social support resources have a del-
eterious effect on health has come from numerous sources,
including experiences of migrants,89 a study of unem-
ployed men,10and several studies of depression and psy-
chological status.11"}4 Three large population-based in-
vestigations found that social relationships and networks
affected subsequent survival over follow-up periods rang-
ing from 30 months to 12 years.15'17 Considerable evi-
dence suggests that the convergence of stressful life changes
and deficient social resources constitutes a risk factor for
health impairment. 184
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There is a need for research that addresses the practical
clinical application of this emerging knowledge to clinical
medicine. This article reports the results of a randomized
controlled evaluation of an intervention designed to re-
duce morbidity for adults with a high-risk psychosocial
profile.

METHODS

Criteria for Eligibility

Criteria for high psychosocial risk were based on previous
research.2425 Using a 40-item version of the Social Read-
justment Rating Scale (SRRS) and applying normative
weights developed for each item,4a 12-month life change
score in excess of 175 constituted a high level of life
changes. Social supports were measured using a 13-item
index that assessed six dimensions of support: intimacy
(two items), personal networks (three items), community
networks (two items), satisfaction with relationships (three
items), appreciation and understanding (two items), and
tangible assistance (one item). A low score on at least
three dimensions indicated weak overall social supports.
The concurrence ofa high level of life changes and a profile
of weak supports qualified an individual for the study.

Selection of Subjects

White adults aged 21 to 59 years who were registered in
any of the three family practice centers operated by the
University of Missouri-Columbia were surveyed using a
mailed questionnaire that contained the 40-item SRRS
and the 13-item social supports index. These centers are
located in neighboring mid-Missouri communities of
5,000, 12,000, and 60,000 people. Ofthe 6,069 question-
naires mailed, 638 were returned undeliverable and 1,848
were completed in usable form. Five hundred twenty-five
of these respondents met the criteria for high psychosocial
risk. They were then asked to complete a more extensive
mailed questionnaire that assessed sociodemographic
characteristics, health-related practices, and health status.
Two hundred thirteen people responded to the second
questionnaire, provided informed consent, and agreed to
participate. Sixteen of these had recently moved from the
area and were no longer eligible. An additional 22 re-
spondents appeared to be significantly depressed on the
basis of responses to several questions. These people were
not included in the study but were strongly encouraged
to seek medical or psychiatric evaluation. Both members
of five couples agreed to participate and one of the two
partners was randomly selected for inclusion. After these
exclusions, 170 volunteers were available for randomiza-
tion.

370

Randomization

Subjects were randomly assigned to either an experimental
group that received the intervention or a control group,
Subijects in the control group did not receive a placebo ar
sham experience; their participation consisted of re-
sponding to mailed questionnaires. As the task required
of the experimental subjects was greater than that of tre
control subjects, higher attrition was expected from tre
experimental group. To assure relatively similar sized
groups for the comparison of outcomes, the randomiza-
tion was conducted so that each subject had a 55 percent
chance of allocation to the experimental group. Ninety-
three subjects were assigned to the experimental group
and 77 to the control group.

The Psychosocial Intervention

The intervention consisted of a series of educational ses-
sions provided by two family nurse practitioners over a
six-month period. Principles of adult learning theory®2
were employed in the context of Norbeck’s model of a
nurse-based educational intervention.28 Three integrated
strategies were utilized: one-to-one individualized sessions,
small-group sessions, and educational pamphlets. The in-
tervention included three one-to-one sessions and five
group sessions with the following temporal sequence: one-
to-one, group, group, one-to-one, group, group, one-to-
one, group. The intent of the intervention was education
rather than counseling, psychotherapy, or the direct pro-
vision of social support. Intervention sessions focused on
enhancement of self-esteem, improvement of commu-
nication, stress management and coping skills, and the
development and use of supportive social resources.

One-to-one sessions lasted approximately one hour and
served to assess individual needs and to identify and fa
cilitate self-learning activities. At the initial session an ed-
ucational plan was developed and a contract was nego-
tiated. Progress was assessed at subsequent individual ses-
sions, and adjustments or refinements in the plan were
made when indicated.

The small groups were stable in membership and con-
sisted of five or six subjects and a nurse practitioner, with
nurse-subject continuity between the individual and group
sessions. Subjects were assigned to groups on the basis of
convenience and availability without consideration of de-
mographic characteristics. Group sessions lasted approx-
imately two hours. Discussions and activities within the
group paralleled and modeled the tasks of giving, request-
ing, and receiving support in the everyday world. Struc-
tured group activities were designed to provide informa-
tion, share feelings, improve interpersonal communica-
tions, and offer a setting for the practice of new behaviors.
Each session had a specific theme or focus, which in tem-
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poral order were an overview of stress, relaxation tech-
niques, self-esteem, assertiveness, and communication
skills.

Educational pamphlets were developed specifically for
the program to supplement and reinforce concepts and
behaviors addressed in the one-to-one sessions and group
sessions. Each of the nine pamphlets discussed one of the
following themes: social supports, friendship, depression,
loneliness, grieving, relaxation, assertiveness, self-esteem,
and positive self-statements.

Outcome Variables

Outcome data were collected over an 18-month period,
starting with the onset of the intervention and extending
for 12 months after its completion. Two types of outcomes
were assessed: intermediary or explanatory outcomes and
health status outcomes. Improvement in social supports
wes the intermediary outcome conceptualized as a mech-
anism for the hypothesized favorable effect of the inter-
vention on health. Social supports and stressful life
changes were assessed by mailed questionnaire at 6, 12,
and 18 months using the previously described instru-
ments.

The following health status outcomes were assessed by
mailed questionnaire: symptom level, physical function,
social function, and emotional function were measured
by the 63-item Duke-UNC Health Profile® at 6, 12, and
18 months; hospital days, bed-disability days, restricted-
activity days, and physician visits were measured at
monthly intervals by a questionnaire adapted from the
National Health Survey instrument.3 Based on responses
tothe Duke-UNC Health Profile (DUHP), scores with a
range of 0.0 (low) to 1.0 (high) were calculated for symp-
tom level and physical, social, and emotional function,
aspreviously described.2 Hospital days consisted of days
spent as a patient in a hospital. Bed-disability days in-
cluded hospital days plus days spent in bed because of a
medical problem. Restricted-activity days included bed-
disability days plus days of missed work or school and
days in which usual activity was reduced because of a
health problem.

Medical records from the University of Missouri Hos-
pital and Clinics and from the three family practices were
independently reviewed by two family physicians who
were blinded to the study status of the patients. Physician
visits and hospital days were counted, diagnoses were re-
corded, and each outpatient visit was assessed with respect
to severity of medical condition, using a scale of 1 (visit
for preventive care) to 5 (visit for life-threatening condi-
tion). Interrecorder agreement for number of visits and
hospital days and severity of condition each exceeded 90
percent. Medical records from alternative sources of care
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in the communities (two general hospitals and over 100
physicians) were not available for examination.

Control of Bias

The possibility of confounding of the effect of the inter-
vention on outcomes by covariates was addressed by ran-
dom assignment of subjects to study groups and by mul-
tivariate analysis. At base line, age, sex, marital status,
family income, education level, employment status, the
use of cigarettes and alcohol, and health status were mea-
sured. The following base line health status variables were
assessed: self-reported presence of any of eight specified
medical conditions (heart disease, asthma, ulcer, high
blood pressure, arthritis, diabetes, cancer, and gallbladder
or liver trouble); receiving medical care for an ongoing
problem; self-rating of health as excellent, good, fair, or
poor; and functional status measured by the DUHP. In
analyzing the impact of the intervention on health out-
comes, the New Regression Procedure of the Statistical
Packagefor the Social Sciences3l was used to control for
the effects of base line characteristics. Multiple linear
regression was performed with hospital days, bed-disability
days, restricted-activity days, and physician visits as sep-
arate dependent variables.

It was expected that some subjects would receive coun-
seling relating to their psychosocial status from sources
ofcare outside the study. To the extent that this was back-
ground therapy that would have occurred in the absence
of the study, it would be considered part of the control
experience to which the effect of the intervention was
compared. However, inclusion in the study may have
sensitized controls to their psychosocial risk and motivated
them to seek some form of counseling or therapy, thus
introducing a contamination bias, which could reduce or
obscure a beneficial effect of the intervention. To explore
this possibility, subjects were asked at the end ofthe study
whether they had received counseling during the 18-
month study period. At the same time, the 312 respon-
dents to the first questionnaire who met eligibility criteria
for psychosocial risk but chose not to participate in the
study were surveyed by mailed questionnaire and asked
about their use of counseling services during the preceding
18 months. Ninety-six of them provided this information
and the frequency of counseling among the study controls
was compared with the frequency among this group.

The possibility of a reporting bias was a major concern
in this study. There was no placebo or sham experience
for the controls; subjects were aware of their experimental
or control status in the study, and most outcomes were
based on self-report. Any propensity for the experimental
subjects to underreport or control subjects to overreport
morbidity would have created systematic errors in the
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assessment of outcomes. The possibility of such a report-
ing bias was explored by comparing the proportions of
physician visits and hospital days reported by experimen-
tal subjects and control subjects that were documented
by medical records.

The appropriate management of noncompliant subjects
in the data analysis is a major issue in clinical trials.2 As
the objective of this study was to assess the efficacy of an
educational program, only those subjects who received a
sufficient dose of the program were considered to have
received the intervention. This threshold level of exposure
was arbitrarily set at five sessions. The decision to exclude
noncompliers may compromise the effect of randomiza-
tion and introduce a confounder, as adherence to a task
may lead to better outcomes independent of the effects
of the task (intervention).33 This possible bias was ex-
amined by comparing compliant and noncompliant sub-
jects with respect to base line characteristics and outcomes.

Statistical Analysis

Tests of statistical significance consisted of Student’s t test
for differences in means, chi-square analysis for differences
in proportions, and F values for results of multivariate
analysis. All tests of statistical significance were two-tailed.

RESULTS

Base Line Characteristics

Ofthe 93 subjects assigned to the experimental group, 34
attended all eight of the intervention sessions and an ad-
ditional 31 attended at least five. Ofthese 65 subjects who
received the intervention, 61 responded to at least 15 of
the 18 monthly questionnaires. Sixty-two of the original
77 controls responded to at least 15 monthly question-
naires. Evaluation of the intervention is based on com-
parisons of these groups of 61 and 62 subjects.

The distribution of base line characteristics for the
original groups and the compliant groups is displayed in
Table 1 For both experimental and control groups, char-
acteristics of the compliant groups were similar to those
of the original groups. Compliant experimental subjects
were similar to compliant control subjects with respect to
base line characteristics except for employment status and
education level. A higher proportion of the experimental
group was employed and a lower proportion had com-
pleted college.

Psychosocial Outcomes
There were no differences between the study groups in

mean life change scores at 6, 12, or 18 months. At six
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months 31 percent of the experimental subjects and 2L
percent of the control subjects were low in less than three
dimensions of social supports and were thus considered
to have high supports. At 12 months 36 percent of te
experimental subjects and 33 percent of the control s
jects had high supports, while at 18 months the respective
rates were 33 percent and 41 percent. None of these df
ferences was statistically significant.

Health Status Outcomes

Self-reported morbidity and physician utilization for e«
perimental and control groups were compared for three
six-month periods: September 1983 through February
1984, March through August 1984, and September 1984
through February 1985. The intervention was provided
during the first of these periods. Any effect of the inter-
vention was expected to be most evident during the second
period.

Mean morbidity days and physician visits (per person
per month) and standardized beta coefficients and P values
from the multiple regression analysis are displayed in Ta:
ble 2. Except for hospital days during the first period,
morbidity days and physician visits were consistently
lower for the experimental group; the difference in re
stricted-activity days for the second period was statistically
significant. This association ofthe intervention with fewer
restricted-activity days remained significant after con-
trolling for age, sex, marital status, employment status,
socioeconomic status, cigarette smoking, and health status
by multiple regression. The effect of the intervention on
morbidity was similar for men and women.

Medical records from the University of Missouri Hos-
pital and Clinics and from the family practice centers were
reviewed by two physicians who were unaware ofthe study
status of the patients. For the 18-month study period,
intervention recipients averaged 5.1 and control subjects
averaged 6.0 physician visits, a difference that was not
statistically significant. Medical severity was rated as high
(score of 4 or 5) in 2.9 percent of experimental visits ad
5.6 percent of control visits (P = .09). Eight intervention
recipients had a total of 24 days of hospitalization and 12
control participants had a total of 60 hospital days during
the 18 months. There was one known death among the
original panel of subjects; a 49-year-old man in the control
group committed suicide while under psychiatric care.

To explore the hypothesized intermediary effect of so-
cial supports, intervention recipients with high social sup-
ports at the completion ofthe intervention were compared
with those with low supports. The 19 recipients with high
supports at six months had a mean of .47 restricted-ac-
tivity days per person per month during the subsequent
six-month period compared with a mean of 1.1 for the
42 recipients who continued to have low supports (t
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table 1. BASE LINE CHARACTERISTICS OF EXPERIMENTAL AND CONTROL SUBJECTS

Original
Characteristic (n = 93)
Sociodemographic (%)
Age (years)
20-29 34
30-39 41
40-49 16
50-59 9
Sex: female 73
Marital status: married 53
Education
<12 years 20
13-15 years 33
A16 years 47
Income
<$10,000 20
$10,000-$19,999 33
$20,000-$29,999 20
2:30,000 27
Employment
None 18
Part time 13
Full time 69
Health status and health-related habits
Medical condition present 36
Receiving medical care 29
Self-rating of health as fair or poor 14
Cigarette smoker 33
Daily intake of alcohol 13
Mean life change and functional status scores Score
Life change 308
Symptom .85
Function .85
Social function .80
Emotional function .69

=210, P = .04). Among control subjects there was a
trend in the same direction.

There were no differences between the experimental
and control groups in mean scores for symptoms, physical
function, social function, and emotional function as mea-
sured by the DUHP at 6, 12, or 18 months.

Assessment of Potential Bias

There was no evidence of biased reporting of physician
visits or hospital days by subjects. Experimental subjects
reported 83.1 percent and control subjects reported 84.6
percent of physician visits documented in the medical
records. All hospital days documented in the charts were
reported by subjects. There was also no evidence of con-
tamination produced by excessive exposure of control
subjects to counseling from sources outside the study.
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Experimental Control
Compliant Original Compliant
(n = 61) (n=77) (n = 62)
(%) (%) (%)

30 39 36
43 32 34
18 13 15
10 16 16
71 77 77
56 61 65
15 24 17
37 15 18
48 61 65
16 20 15
34 33 38
23 24 21
26 24 26
10 28 25
15 16 15
75 56 60
38 36 37
33 31 32
8 13 13
27 22 19
13 17 18
Score Score Score
318 312 299
.85 .84 .85
.86 .84 .84
.80 .80 .80
.69 .69 .70

Several findings suggested that the exclusion of subjects
from the analysis of intervention effects did not introduce
a major bias. First, medical records indicated that non-
compliant subjects did not have higher rates of physician
utilization or hospitalization than compliant subjects.
Second, noncompliant subjects had similar base line so-
ciodemographic and health characteristics as compliant
subjects. Third, 14 of the 28 original experimental subjects
who did not receive the intervention did respond to at
least 15 monthly questionnaires. Their morbidity and
physician utilization rates for the three six-month periods
were similar to rates for the compliant control subjects
and were slightly higher than those for the recipients of
the intervention. This outcome pattern suggests, at least
for these 14 subjects, that noncompliance with the inter-
vention was not a marker for high morbidity. Finally,
combining these 14 subjects with the compliant experi-
mental subjects and comparing outcomes to those of the
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TABLE 2. MORBIDITY OUTCOMES FOR THREE SIX-MONTH PERIODS

Outcome* Experimental

First 6 months

Hospital days A1
Bed-disability days .51
Restricted-activity days 2.76
Physician visits 51
Second 6 months
Hospital days .02
Bed-disability days .28
Restricted-activity days 1.34
Physician visits .38
Third 6 months
Hospital days .04
Bed-disability days 46
Restricted-activity days 2.34
Physician visits .39

* Expressed as mean number of events per person per month

Standardized P Value for
Control Beta** F Statistic
.08 -.065 >1
1.04 175 .06
3.54 .103 >1
.65 .014 >1
ol .186 .06
1.03 .165 .08
2.85f .232 02
BT7*R* 141 >1
.09 .080 >.1
1.22 147 >.1
3.06 .109 >.1
57xxx .099 >.1

** or experimental status after controlling by linear multiple regression for age, sex, marital status, socioeconomic status, employment status, base line health

status, and cigarette smoking
***P g 1, t P .05 for differences of means by Student's t test

compliant control group did not substantially alter the
results presented in Table 2.

DISCUSSION

The intervention evaluated in this trial was based on adult
learning theory and was designed to have sufficient po-
tency to effect clinically significant outcomes while having
practical applicability to primary care. The intervention
at most appeared to have a modest and probably transient
effect on morbidity. The mechanism of this effect is not
completely clear. It was hypothesized that the intervention
would improve social supports, which in turn would lead
to a reduction in morbidity. At no time during the follow-
up did the intervention recipients have stronger social
supports than the controls. Recipients who reported high
supports at the completion of the educational program,
however, had a lower rate of restricted activity in the sec-
ond six-month period than those who continued to have
low supports. This finding suggests that improvement in
social supports had some intermediary effect on health
status. As expected, life change scores did not differ be-
tween the groups; the emphasis of the intervention was
on coping with stress rather than avoiding stressful events.

It is possible that exposure to the intervention resulted
in clinically significant changes in social supports that were
not detected by the instrument used. A variety of measures
of social supports has been used with none as yet gaining
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widespread acceptance. There remain many theoretical,
conceptual, and methodological problems with the &
sessment of social supports.343% The conceptual frame-
works of Cassel2 and Cobb36 and the empirical work of
Berkman and Symel5 and Henderson et al37 guided tre
development of the index used in this study. This instru-
ment assesses both the quality and quantity of supports,
and scoring is based on the view that people who are cor-
currently low in several dimensions of supports are &
increased risk of health problems.

The possibility needs to be considered that the apparent
association of the intervention with lower restricted-ac-
tivity days during the second six-month period was ¢
ondary to random error. It is unlikely that this association
is a spurious chance finding, resulting from repeated &
sessments and comparisons of outcomes. As displayed in
Table 2, experimental subjects consistently tended to hae
lower morbidity and utilization than control subjects. In
11 ofthe 12 comparisons in Table 2, outcomes were nmore
favorable for the experimental group. In some cases rates
for control subjects were two to three times higher than
those for the experimental group. That only one of these
differences attained a conventional level of statistical sig-
nificance does not discount the strong composite trend
evident in these comparisons.

The temporal pattern of morbidity was also consistent
with a real effect of the intervention. Morbidity rates for
control subjects remained relatively stable from period to
period, whereas rates for the experimental subjects de-
clined during the second period and rose to some extent
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inthe third. This pattern suggests that the effect began
whilethe intervention was in progress, was maximal dur-
ing the following six months, and then waned to some
extert. In addition, restricted-activity days included hos-
pital days and other bed-disability days; thus this variable
aggregated illness events across a spectrum of severity. A
sufficient number of events were accumulated to manage
statistically the effects of random variation when com-
paring the two relatively small study groups.

The educational program had no demonstrable effect
onfunctional status as measured by the DUHP. This in-
strument was found to have acceptable reliability and va-
lidity when tested on ambulatory patients in a primary
care setting. There are several possible explanations for
the negative findings in this study. First, the intervention
mey have had no effect. Second, the instrument may not
ke sufficiently sensitive to subtle but clinically important
changes in health status. Alternatively, the juxtaposition
ofthis negative finding with the apparent favorable effect
on restricted activity suggests that the intervention may
have affected illness behavior more than actual health sta-
ts. Perhaps the educational program reduced the pro-
pensity of stressed individuals to restrict their usual ac-
tivities in response to a health problem.

Nonadherence of subjects to their expected tasks in the
study constitutes a major problem in clinical trials.2 Two
forrrs of noncompliance occurred in this study, failure to
respond to questionnaires and failure of subjects assigned
tothe experimental group to receive the intervention. As
the rates of noncompliance with reporting were similar
for the study groups, failure to respond to the question-
naires was unlikely to create a bias. The second type of
noncompliance is more serious and poses a dilemma.
Counting these noncompliant subjects as having received
the intervention would dilute and possibly obscure an
effect of the intervention. Excluding them from the anal-
ysis, however, might introduce a confounder. As recom-
mended by Sackett,® the decision was determined by the
basic objective of the study. Because this study assessed
the efficacy of the educational program, only those who
actually received it were included in the analysis.

Generalizability of study findings to other providers
and to other patient populations needs to be addressed.
Inacomplex, behaviorally oriented intervention, it is dif-
ficult to distinguish the effects of the intervention from
the effects of the specific provider. Personal characteristics
ofthe provider relating to attitude, enthusiasm, and style
may be enmeshed with the content of the program and
may profoundly influence the impact ofthe intervention.
People with psychosocial risk may be particularly respon-
sive to favorable attention from a professional. One strat-
egyto minimize this effect is to provide a placebo or sham
experience for a control group. Creating a placebo that
controls for personal qualities of the provider while re-
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maining inert in terms of educational value is a major
logistical challenge. Because of difficulties in formulating
an inert sham experience and of sample size constraints,
a placebo control group was not included in this study.

As in most clinical trials, this study was limited to vol-
unteers, people who consented to randomization, to par-
ticipate in the intervention if so selected, and to provide
information about themselves on a regular basis. The in-
evitable selection biases accruing from this process of
sample construction limit generalizability of findings. In
practice, however, this intervention will not be provided
on a random basis but instead will be provided selectively
to patients with psychosocial need who are willing to par-
ticipate. Study subjects were exclusively white and tended
to be female, young, college educated, and employed. The
efficacy of the intervention in a population with a different
demographic profile remains to be determined.

In recent years considerable attention has been directed
to the effects of the social environment on health. As is
frequently the case, this evaluation of a psychosocial in-
tervention has yielded ambiguous results. While the effi-
cacy of the stress management program is certainly not
clearly demonstrated, the findings tentatively suggest a
modest, probably temporary beneficial effect, which is in
part mediated by an improvement in social supports.
Whether the apparent effect can be sustained by including
in the intervention program ongoing periodic contacts of
the high-risk individual with the nurse is a subject for
future research. Many conceptual and methodological is-
sues involved in the systematic exploration of behavioral
and psychosocial phenomena remain unresolved. The
family practice setting provides opportunities for further
exploration of the effects of the social environment on
health.
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