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Key Points . . .

➤ Newly diagnosed patients with cancer exhibit psychosocial
distress, including anxiety and depression.

➤ A computer-based nursing intervention can be used to docu-
ment and standardize cancer-care delivery.

➤ A computer-based nursing intervention may improve psycho-
social functioning, depression, and anxiety for newly diag-
nosed patients with cancer undergoing chemotherapy.

➤ Patients with cancer who are most in need of psychosocial in-
terventions may be more likely to drop out of intervention
studies.

Purpose/Objectives: To test the effects of a computer-
based nursing intervention designed to provide patients
and family caregivers with concrete, objective information
on symptom management; provide education about dis-
ease and treatment; coordinate medical resources; and
provide emotional support and counseling.

Design: Two-site, randomized clinical trial.
Settings: A large, urban, midwestern, tertiary-cancer

center and a community-based cancer center in a me-
dium-sized midwestern city.

Sample: 109 patients newly diagnosed with breast, co-
lon, or lung cancer who were receiving chemotherapy; 54
received standard care, and 55 participated in the inter-
vention group.

Methods: Outcome data were collected via structured
telephone interviews at three time points: baseline, mid-
way through the intervention, and one month postinter-
vention. The intervention consisting of nine visits, five in
person and four by telephone, was conducted over 18
weeks by advanced practice oncology nurses.

Main Research Variables: Psychosocial functioning, anxi-
ety, and depression.

Findings: Patients who received the intervention had sig-
nificantly less depression between baseline and the mid-
way point, as well as less anxiety and greater improvement
in the role-emotional and mental health subscales of the
Medical Outcomes Study 36 Short Form.

Conclusions: Cancer-care nursing interventions can
decrease psychosocial morbidity and improve quality of
life for newly diagnosed patients with cancer undergoing
treatment. Additional research is needed to understand
who benefited most from the intervention.

Implications for Nursing: This nurse-directed intervention
resulted in improved mental health for patients; however,
physical subscales were not changed. Further work is
needed to determine why depression and mental health
were affected yet physical health and symptoms did not
differ between groups. Results support the important role
of nurses in addressing mental health issues in patients and
families experiencing cancer.

N ewly diagnosed patients with cancer frequently
struggle to cope with diagnosis, treatment, and sur-
vival, often with limited resources, creating physical,

psychological, and financial burdens. Hospital stays have
been shortened, limiting the time patients and caregivers have

to learn care tasks (e.g., administering medications and treat-
ments, managing and monitoring symptoms). Coping at home
with cancer-treatment-related symptoms, such as fatigue and
pain, presents tremendous challenges for patients and their
families and may contribute to psychological dysfunction,
such as depression and anxiety (Schag & Heinrich, 1989).

The purpose of this pilot study was to test a computer-based
nursing intervention that provided assistance with symptom
management, information about disease and treatment, emo-
tional counseling and support, and coordination of services to
newly diagnosed patients and their families who are dealing
with cancer and chemotherapy treatment. Providing patients
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and families with concrete, objective information about symp-
toms, symptom management, emotional support, and counsel-
ing was hypothesized to reduce the psychological impact of
cancer treatment, including depression and anxiety.

Background
Lung, breast, and colorectal cancers account for 55% of all

female cancers and 25% of all male cancers that occur during
adulthood (Jemal, Thomas, Murray, & Thun, 2002). Although
these cancers may differ in terms of surgical or chemothera-
peutic treatments, most require intensive treatment with che-
motherapy. The physical and psychological impact of diagno-
sis and treatment can be significant for both patients and their
caregivers.

Many studies have found significant emotional distress in
patients with cancer following diagnosis. Ferrell, Grant, Funk,
Otis-Green, and Garcia (1997) conducted focus groups to
identify quality-of-life issues for breast cancer survivors. Psy-
chological stressors related to the cancer experience included
awareness of death, fear of recurrence, anxiety after the initial
diagnosis, delayed diagnosis, and altered priorities. Stress also
has been related to side effects of chemotherapy. Researchers
found that significantly more women receiving chemotherapy
experienced anxiety or depressive mood compared with those
receiving surgery alone or in combination with hormone treat-
ment (Maguire et al., 1980).

Research results have provided insight regarding the rela-
tionship between symptoms, losses in function and mobility,
and patients’ levels of depression (Kurtz, Given, Kurtz, &
Given, 1994). These researchers found significant relation-
ships between patient depression, physical discomfort related
to symptoms, and dependency with activities of daily living
and caregiver problems, such as depression, impact on health,
impact on schedule, and caregiver assistance. Gender differ-
ences in depression also have been observed (Given, Given,
& Stommel, 1994). Among men, changes in symptoms at
baseline corresponded with changes in depression, whereas
women who had an increase or decrease in symptom experi-
ence had no change in depression over time. For many
women, depression was significantly less likely to improve
over time.

Depression has been shown to be a major consequence in
new and recurrent breast cancer (Given & Given, 1992). Over
the six months following diagnosis, depression tended to de-
crease somewhat yet remained high for patients with recurrent
disease. Depression and anxiety are common, as is fear of
reocurrence (Ferrell et al., 1998).

Several intervention studies have tested the impact of psy-
chological treatment on patients with cancer. Intervention
studies that stressed psychological counseling and support
have found significant improvements in patients with cancer.
McCorkle et al. (1989) randomized patients with metastatic
disease to one of three conditions: home care provided by
oncology nurses, home care from regular nurses, or standard
health care. Patients in the two homecare conditions had
greater independence and less distress. Researchers tested an
intervention with patients with metastatic breast cancer
(Spiegel, Bloom, Kraemer, & Gottheil, 1989). Patients in the
experimental group met weekly in psychological support
groups for one year. By the final session, patients in the ex-
perimental group demonstrated significantly less tension, fa-

tigue, and confusion. Cella, Sarafian, Snider, Yellen, and
Winicour (1993) led an eight-week support group for 77 pa-
tients with cancer. A control group was not used, but self-re-
ported quality of life improved significantly by the final ses-
sion, compared with reports from the beginning of the study.

Other studies combined specific portions of therapy encom-
passing health education, stress management, coping skills,
and supportive group psychotherapy (Fawzy et al., 1990;
Fawzy & Fawzy, 1994). Patients were taught stress manage-
ment strategies such as relaxation exercises, problem solving,
and group support. Six months following the intervention, the
experimental group reported significantly less depression,
fatigue, and confusion. Additionally, the vigor scale on the
Profile of Mood States was significantly higher for these pa-
tients. The long-lasting effects particularly were important.

In a recent review of psychosocial interventions for patients
with cancer, Fawzy (1999) noted that effective interventions
were those that combined three major components: (a) educa-
tion tailored to the type and phase of cancer treatment, (b)
coping skills, and (c) emotional support and counseling. Prior
research demonstrated that these interventions have improved
outcomes when used individually but are even more power-
ful and enduring when used in combination (Fawzy).

Theoretical Framework
Self-regulation theory (Johnson, Fieler, Jones, Wlasowicz,

& Mitchell, 1997) was used to direct development of the nurs-
ing intervention used in this study. Self-regulation theory is
based on the parallel response model of coping with threaten-
ing events that incorporates two pathways of information pro-
cessing. Figure 1 illustrates the conditions under which pa-
tients can be expected to benefit from psychoeducational in-
terventions. Interventions that support effective problem solv-
ing should result in improved outcomes. Alternately, emotion-
ally based responses to an event actually may increase the
distress experienced.

Johnson (1996) demonstrated that information that helped
patients regulate their negative emotional responses improved
outcomes. Johnson, Fieler, Wlasowicz, Mitchell, and Jones
(1997) suggested that nurses could help patients reduce their
emotional responses and direct patients’ attention to the objec-
tive features of the experience. Self-regulation theory suggests
that concrete, objective information in combination with ap-
propriate emotional support and counseling may minimize
disruption of patients’ usual activities, resulting in decreased
emotional and psychological distress.

The intervention tested in the current study was a com-
puter-based nursing intervention designed to provide con-
crete, objective information to patients and their families
about disease-related problems (e.g., symptom management),
emotional distress (e.g., anxiety, depression), and use of com-
munity resources. Patients with cancer who received the inter-
vention were hypothesized to have higher psychological func-
tioning scores and lower depression and anxiety scores than
those receiving standard care.

Methods
This randomized clinical trial of a computer-based nursing

intervention for patients and their family caregivers was imple-
mented at two midwestern sites. Patients newly diagnosed
with breast, colorectal, or lung cancer who were undergoing
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chemotherapy and had identified caregivers were approached
within 56 days of initiating chemotherapy. Patients were eli-
gible to participate if they were 18 or older and spoke English.
Patients first were approached by a trained recruiter who ex-
plained the study. If patients expressed interest, they were
asked about their caregivers’ participation. If caregivers could
be identified and both patients and caregivers were willing,
the dyads were enrolled in the study. Approval to conduct this
study was obtained from all university and clinical site insti-
tutional review boards.

Sample
After completion of a baseline telephone interview, patients

were assigned randomly to receive the computer-based nurs-
ing intervention or conventional cancer care (control group).
Group assignment was generated via computer and stratified
according to (a) site of recruitment, (b) site of the patients’
cancer, and (c) caregivers’ employment status. Caregivers’
employment status was believed to influence implementation
of home interventions.

Researchers screened 557 patient-caregiver dyads to deter-
mine eligibility. Three hundred thirty-two patients were not
eligible for the study, with the most frequent reason being that
the patients were not receiving chemotherapy (n = 169, 51%).
Two hundred twenty-five patient-caregiver dyads met the eli-
gibility criteria. Of those, 100 refused to participate, most of-
ten indicating being “too busy” as the reason. One hundred
twenty-five patient-caregiver dyads agreed to participate and
signed consent forms. Of those, five dyads were not random-
ized because they refused to participate when contacted for
initial data collection.

Thirty-one participants did not continue in the study for one
of three reasons. Six patients in the intervention group and
five in the standard care group died during the study period.
Nine dyads from the intervention group and four from the
standard care group withdrew because they felt that the inter-
vention was too time consuming or that this was not a good
time for them to participate in a research study. Seven dyads
were dropped or withdrew for other reasons. About the same
number of dyads dropped out at each site (15 and 16); how-
ever, attrition from the intervention group was twice that of
the standard care group (21 versus 10).

Outcome Measures
Researchers used psychosocial and mental health subscales

of the Medical Outcomes Study 36 Short Form (SF-36) to
assess psychosocial functioning. The SF-36 is a generic health
status scale for adults with chronic conditions. The psycho-
metric properties of this multidimensional health assessment
instrument were summarized by Stewart and Ware (1993),
and Ware, Snow, Kosinski, and Gandek (1993), who found
high internal consistency for the subscales, 100% scaling suc-
cess, and substantial clinical validity. The SF-36 subscales
that were used to measure mental health and psychosocial
functioning were: vitality, social functioning, role-emotional
functioning, and mental health. This instrument has been used
widely in research on chronic diseases, such as cancer, and
with patients of varying socioeconomic status.

The Centers for Epidemiological Studies Depression-20
scale (CESD-20) was used to assess depressive mood
(Radloff, 1977). The CESD-20 has been used widely, espe-
cially in studies that focus on levels of depression within

Figure 1. Self-Regulation Theory
Note. From Self-Regulation Theory: Applying Theory to Your Practice (p. 11), by J.E. Johnson, V.K. Fieler, L.S. Jones, G.S. Wlasowicz, and
M.L. Mitchell, 1997, Pittsburgh, PA: Oncology Nursing Society. Copyright 1997 by Oncology Nursing Society. Reprinted with permission.
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nonpsychiatric populations. The State-Trait Anxiety Inven-
tory (STAI) was used to measure state anxiety (Spielberger,
Gorsuch, & Lushene, 1970; Spielberger, Gorsuch, Lushene,
Vagg, & Jacobs, 1983). The STAI consists of 20 statements
that assess feelings of apprehension, tension, nervousness, and
worry.

Procedure
Outcome data collection: Outcome data were collected

throughout the intervention using telephone interviews, which
were chosen as a preferred data collection method to ease
subject burden. Two trained interviewers collected outcome
data at three points during the six-month study: initial entry
into the study (baseline), midway through the intervention
(time 2), and one month postintervention (time 3). Time 3 data
collection was used to determine if the intervention effect
persisted or increased following cessation of intervention.
Detailed training was provided using interviewer manuals and
training procedures developed by the Michigan State Univer-
sity research team (Collins, Given, Given, & King, 1988).

Quality assurance of the outcome data collected was con-
ducted on a monthly basis and included critical reviews of
taped interviews, as well as case file reviews. Interviews were
taped so the quality assurance monitor could check for con-
sistency of delivery. Each interview took approximately one
hour to complete, and interviewers were blind to respondents’
group assignments. Data were collected at 9 weeks to deter-
mine intervention effect on chemotherapy symptoms and at
24 weeks to assess intervention effect one month after cessa-
tion of the intervention. Timing of outcome data collection in
relation to intervention sessions is presented in Table 1.

Intervention Protocol
Table 1 outlines the intervention protocol, including each

session’s timing, type, and focus. The intervention occurred
over 18 weeks and consisted of nine visits (five in person and
four via telephone) with a master’s-prepared oncology nurse
specialist. Pilot studies indicated that 18 weeks was an appro-
priate time period to provide support when it was needed most
(during the chemotherapy treatment period) and was sufficient
time to help most patients and families stabilize and implement

interventions. A single nurse specialist delivered interventions
at one site, whereas the other site had two nurse specialists to
accommodate the clinic schedule. During the visits, patients’
physical, mental, and resource needs were assessed using the
computer-based nursing intervention. Telephone visits were
alternated with in-person clinic visits to decrease burden on the
participants who had to travel monthly to the clinic site. Theo-
retically, all interventions were related to focusing patients’ at-
tention on the objective sequence of coping.

Development of the computer-based nursing interven-
tion: The computer-based nursing intervention program was
developed specifically for this study by the research team at
Michigan State University. The computer-based nursing inter-
vention was a menu-driven computer program that guided
clinical assessment, problem identification, selection of inter-
ventions, and measurement of outcomes. It was designed
based on current literature, oncology nursing practice stan-
dards, and practice guidelines for cancer symptom manage-
ment. For each symptom or problem, exhaustive problem-
specific lists of appropriate interventions were programmed
into the computer-based nursing intervention. For example,
nurses were able to select interventions for fatigue such as
prescribing an exercise regimen; structuring sleep, rest, and
activity time; or soliciting assistance from family members,
depending on patient circumstances and preferences.

The computer-based nursing-intervention program was
loaded on laptop computers, which allowed nurse specialists
to input quantified assessments of patients’ physical and psy-
chosocial functioning (including anxiety and depression) and
symptom experiences. Nurses asked patients to rate on a four-
point scale the frequency, intensity, limitations, and degree of
bother or distress caused by each symptom or problem. As a
result of these detailed, quantified assessments, nurses and
patients were able to prioritize problems that reached prede-
termined thresholds on frequency, severity, distress, or limi-
tations ratings. Nurses were prompted to select appropriate
interventions from standardized menus in designing the care
plan. All interventions were saved on the computer for the
next visit. Interventions and outcomes were evaluated at each
visit and documented. Through this computerized nursing
intervention system, the intervention was clearly documented

Table 1. Intervention Protocol: Timing, Type, and Focus of Intervention Visits in Relation to Outcome Data Collections

Focus of Visit

Symptom
management/monitor

Information on disease
and treatment

Emotional support
and counseling

Coordination of
resources

Outcome data
collection

Session 1a

Clinic Visit

X

X

X

X

Session 2
2 weeks

Phone Visit

X

X

X

–

Time 3
(one month

postintervention)

Session 9
16 weeks
Clinic Visit

X

X

X

X

Session 8
14 weeks

Phone Visit

X

–

X

–

Session 7
12 weeks
Clinic Visit

X

X

X

X

Session 6
10 weeks

Phone Visit

X

X

X

–

Session 3
4 weeks

Clinic Visit

X

X

X

X

a Intervention started within 56 days of initiating chemotherapy.

Session 4
6 weeks

Phone Visit

X

–

X

–

Session 5
8 weeks

Clinic Visit

X

X

X

X

Time 2
(nine weeks)

Baseline
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and standardized across sites and allowed for individual tai-
loring of care plans that were designed specifically to meet
each patient’s unique needs. In addition, the computer-based
nursing intervention enabled processes of care to be linked to
patient and caregiver outcomes and allowed monitoring of
intervention delivery to ensure consistency and adherence to
protocol.

Intervention nurse training: Nurse specialists were
trained intensively, focusing on delivery of the intervention
protocol and use of the computer-based nursing intervention
system. Researchers developed an intervention manual that
outlined policies and procedures and detailed all elements of
the protocol to be delivered. A clinical nurse manager con-
ducted training sessions onsite and prepared simulated cases
to facilitate development of skills in problem assessment,
implementation of appropriate interventions, and evaluation
of intervention outcomes.

Intervention visits: At the initial intervention visit, nurse
specialists completed a brief history with the patient, includ-
ing assessment of cancer history and other comorbid condi-
tions. Social, demographic, and employment data were en-
tered into the computer-based nursing intervention, and emo-
tional health status (e.g., depression, anxiety), social role func-
tioning, and current cancer- and treatment-related symptoms
were assessed. From the symptom assessment protocol, a
computerized plan of care was developed in collaboration
with the patient and caregiver, tailored specifically to address
the identified patient needs. In all subsequent encounters,
whether in person or via telephone, nurses evaluated the effec-
tiveness of interventions, assessed new problems, and pro-
vided concrete, objective information about disease and treat-
ment, symptom management, and availability of community
resources. In addition, nurses provided emotional support and
counseling to patients and caregivers at each visit.

Symptom experience was assessed for 38 symptoms that
may occur during chemotherapy. For each symptom that a pa-
tient reported experiencing, the nurse conducted detailed symp-
tom assessments including frequency, severity, limitations, and
level of distress. Interventions were tailored individually to ad-
dress a maximum of four symptoms that were prioritized as
problems by the patient. Nurses selected evidence-based inter-
ventions that could be directed toward each symptom or prob-
lem from a symptom-specific menu. They evaluated the effec-
tiveness of each intervention at each subsequent visit. For ex-
ample, if a patient complained of constipation, nurses provided
interventions regarding fluid intake, dietary intervention, and
laxative use. At the subsequent visit, nurses assessed current
constipation symptom experience and evaluated previously
prescribed interventions for their effectiveness. If constipation
was not resolved, nurses adjusted intervention dosages or pre-
scribed alternative interventions. If constipation was resolved,
they documented the resolution and that problem was closed.

During each session, nurses provided concrete, objective
information about the management and monitoring of each
symptom that reached threshold, indicating the symptom
needed to be addressed. Similarly, nurses addressed problems
related to coordination of resources and other disease- and
treatment-specific problems if the patient judged them to be
concerns. Nurses also provided emotional support and coun-
seling during each session. For instance, nurses listened to
patients’ concerns about symptoms or other issues (e.g., fear
of recurrence) and taught active communication techniques to

patients and their caregivers to enhance communication be-
tween patients, caregivers, family, and healthcare providers.
Participants were encouraged to telephone the intervention
nurses between scheduled encounters if questions or concerns
arose. Only occasionally did a patient or family member call
outside the scheduled session.

Researchers programmed detailed protocols into the com-
puter-based nursing intervention, which guided delivery of the
intervention and the circumstances under which patients’ or
caregivers’ problems would be managed or referred. For in-
stance, if patients had anxiety, nurses could choose from a
menu of interventions: teach relaxation techniques, counsel
regarding thought-stopping, prescribe exercise, or refer to an-
other healthcare professional if indicated. In-person encoun-
ters were designed to have patients and their caregivers
present and last approximately one hour, whereas telephone
encounters were designed to last approximately 20 minutes.
Having both people present allowed nurses to observe inter-
actions between patients and their caregivers and have the
caregivers reinforce interventions.

Standard care or control group patients received any edu-
cation normally delivered during chemotherapy but no atten-
tion outside of medical visits. Standard care consisted of ver-
bally telling the patients about what they might expect from
chemotherapy and symptoms that should be reported to the
doctor.

Intervention quality assurance: A master’s-prepared
clinical nurse coordinator, who was a member of the research
team, developed and implemented a quality assurance plan for
the intervention protocol. The nurse generated monthly re-
ports from the aggregate computer-based nursing intervention
data and reviewed the reports to ascertain the accuracy and
completeness of the intervention data and adherence to the
intervention protocol.

Statistical Analyses
Baseline measures for the standard care and intervention

groups were compared using t tests. Repeated measures analy-
ses of variance (ANOVA) were used to analyze the effect of
the treatment over time on each of the following outcomes: (a)
SF-36 psychosocial functioning subscales of vitality, social
functioning, role emotional, and mental health, (b) depression,
and (c) anxiety.

Gender, cancer stage, age, group, time, and the group-by-
time interaction were included in the model. Researchers as-
sessed changes over time from two perspectives. First, analyses
of the first two time points identified possible effects immedi-
ately following acute treatment. Second, analysis of baseline
and times 2 and 3 assessed variables after time had elapsed from
acute treatment. Reliability was assessed on all scales. Cron-
bach’s alpha ranged from 0.76–0.93 (see Table 2).

Results
Sample

One hundred nine patients with breast, colon, or lung can-
cer who were undergoing chemotherapy treatment provided
data for the analyses presented here. The typical participant
was Caucasian, female, and married (see Table 3). The aver-
age age was 55.7 years (SD = 11.9). Of the 109 patient par-
ticipants, 99 (91%) were Caucasian, and 84 (77%) were fe-
male. The sample was distributed evenly between early (stage
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I or II) and late (stage III or IV) cancers. Education levels
were fairly heterogeneous. Researchers compared demo-
graphic characteristics of the standard care (n = 54) and inter-
vention groups (n = 55) using t tests and chi-square analyses
and found no significant differences.

Because the attrition or dropout rate was higher in the in-
tervention group than in the control group, baseline differ-
ences between patients who dropped out and those who com-

pleted the study were examined. Attrition status was defined
as those who left the study for whatever reason at time 2 and
time 3. Two-way ANOVA were run to compare baseline SF-
36 subscale scores, anxiety, and depression scores. Significant
main effects were found for attrition on depression scores (F
= 5.34, p = 0.02), the SF-36 vitality subscale scores (F =
10.64, p = 0.001), and SF-36 social functioning subscale
scores (F = 4.13, p = 0.04). Patients who left the study had
significantly higher depression scores at baseline (

—
X = 14.3)

than those who completed the study (
—
X = 10.6). Similarly,

those who left the study had lower SF-36 vitality scores (
—
X =

36.9) than those who completed the study (
—
X = 51.5), and

lower SF-36 social functioning scores (
—
X = 61.5) than those

who completed the study (
—
X = 73.0), indicating that those who

left the study had worse functioning at baseline. Researchers
observed no main effects for group, and although more pa-
tients were lost from the intervention group, researchers found
no group-by-attrition status interactions.

Psychological Functioning
SF-36 subscales scores are calculated so that higher scores

indicate higher functioning. Overall, trends in SF-36 subscales
indicated that participants’ psychosocial functioning improved
over time, regardless of group assignment (see Table 4). None
of the functional outcomes showed a significant intervention

Table 3. Sample Demographics

Characteristic

Cancer site
Breast
Colon
Lung

Cancer stage
I
II
III
IV

Employment
Full-time
Part-time
Not employed

Marital status
Married
Not married

Education
Grade school or less
Completed high school
Attended college
Completed college
Completed graduate/

professional degree
Race

Caucasian/White
African American
Mexican American
Native American
Asian/Pacific Islander

Gender
Male
Female

Standard Care Group
(N = 54)

n

28
13
13

08
21
14
11

20
04
30

40
14

08
19
11
02
14

50
02
–

01
01

10
47

%

26
12
12

07
19
13
10

19
04
28

37
13

07
17
10
02
13

46
02
–

01
01

09
40

Intervention Group
(N = 55)

n

27
12
16

06
19
20
10

14
06
34

40
14

07
20
12
09
07

49
02
01
02
–

15
40

%

25
11
15

06
17
18
09

13
06
32

37
13

06
18
11
08
06

45
02
01
02
–

14
37

Total Sample
(N = 109)

n

55
25
29

14
40
34
21

34
10
64

80
28

15
39
23
11
21

99
04
01
03
01

25
84

%

51
23
27

13
37
31
19

32
09
59

73
26

14
36
21
10
19

91
04
01
03
01

23
77

Table 2. Reliability Analyses: Cronbach’s Alpha for
Scales at Each Time

Scale (No. of items)

STAI (20)
CESD-20 (20)
SF-36 Scales

Vitality (4)
Social function (2)
Role emotional (3)
Mental health (5)

Baseline
(N = 109)

0.90
0.85

0.90
0.80
0.79
0.84

Time 2
(N = 94)
0.91
0.88
0.90
0.83
0.86
0.89

Time 2
(N = 94)

0.91
0.88

0.90
0.83
0.86
0.89

Time 3
(N = 77)

0.92
0.89

0.93
0.89
0.76
0.85

STAI—State-Trait Anxiety Inventory

CESD-20—Centers for Epidemiological Studies Depression-20 Scale

SF-36—Medical Outcomes Study 36 Short Form
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effect (group-by-time interaction) when using data from all
three time points. Gender differences were not significant.

Because time 3 data were collected approximately four
weeks after the nursing intervention was completed (24 weeks
following enrollment), researchers hypothesized that any ef-
fect the intervention had may have been lost by time 3. That
is, time 3 data analysis did not demonstrate statistical signifi-
cance. Thus, further analyses were performed on baseline and
time 2 data only (see Table 5).  Role-emotional, mental health,
and mental component scores were significant for the group-
by-time interaction, at p = 0.10 level. The adjusted means
showed that, for each of these scales, the intervention group
improved from baseline to time 2, whereas the standard care
group declined. These results suggest that the intervention had
a more significant impact on psychological functioning imme-
diately following intervention.

Depression Scores
Results for depression are presented in Tables 6 and 7. The

group-by-time effect showed a trend toward significance when
using data from the three time points (p = 0.07) and reached
statistical significance when using data from baseline and time
2 only (p = 0.05). Pair-wise comparisons of the means showed
that the intervention group significantly improved (i.e., had
lower depression scores) from baseline to time 2.

Anxiety
Anxiety outcome data also are presented in Tables 6 and 7.

The intervention did not appear to have a significant effect on

anxiety when examining the data from the three time points.
However, a trend toward a group-by-time interaction (p =
0.09) occurred between baseline and time 2 favoring the in-
tervention group. Pair-wise comparisons of the means showed
that the intervention group improved (had lower anxiety
scores) from baseline to time 2 (p = 0.09) whereas the stan-
dard care group remained unchanged.

Discussion
Patients who received the experimental computer-based

nursing intervention had significantly less depression than
patients in the standard care group. Also, trends favoring im-
provement occurred in other measures of psychological health
of patients in the experimental group. Intervention effects
demonstrated trends toward significance on measures of role-
emotional function, mental health, and anxiety at time 2. In-
tervention effects did not appear to last beyond the interven-
tion period, as indicated by nonsignificant differences be-
tween the groups at time 3. An additional data collection point
at completion of the intervention may have provided some
insight into the duration of the intervention effects. Other
studies, however, have demonstrated longer intervention ef-
fects. The current study’s results stand in contrast to Fawzy et
al. (1990) and Fawzy and Fawzy (1994), who found lasting
effects six months after intervention.

General questions remain unanswered about the efficacy of
the intervention and, specifically, for whom it was most effec-
tive. Further analysis is ongoing and may aid the understanding

Table 5. Repeated Measures Analyses of SF-36 Scales Using Baseline and Time 2 Only

Note. Means were adjusted for age, gender, and cancer stage.

F
(Group x Time)

2.61

0.78

3.67

2.96

3.67

Outcome

Vitality

Social function

Role emotional

Mental health

Mental component score

Group

Intervention
Standard care
Intervention
Standard care
Intervention
Standard care
Intervention
Standard care
Intervention
Standard care

Baseline

47.4
51.3
69.9
72.8
71.3
77.3
76.2
76.9
50.3
51.3

Time 2

50.7
47.7
74.0
71.6
80.5
70.8
81.0
76.2
53.5
50.4

p

0.11

0.38

0.06

0.09

0.06

Table 4. Repeated Measures Analyses of SF-36 Scales Using All Three Time Points

Outcome

Vitality

Social function

Role emotional

Mental health

Mental component score

Group

Intervention
Standard care
Intervention
Standard care
Intervention
Standard care
Intervention
Standard care
Intervention
Standard care

Baseline

47.7
51.7
69.4
72.3
72.6
78.9
76.3
77.3
50.5
51.6

Time 2

50.6
47.8
73.2
70.7
82.9
72.3
81.2
76.5
53.9
50.6

Time 3

49.6
54.3
79.3
83.1
72.8
78.5
79.9
80.5
52.5
52.9

F
(Group x Time)

1.75

0.63

2.17

1.56

2.08

p

0.18

0.53

0.12

0.21

0.13

Note. Means were adjusted for age, gender, and cancer stage.
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of other factors that interact with the intervention. Braden,
Mishel, and Longman (1998) tested self-help interventions for
women undergoing breast cancer treatment and examined per-
sonality characteristics as factors that interact with treatment
effects. Their findings were consistent with the current study’s
in that their intervention resulted in positive outcomes and the
effect of the intervention was strongest immediately after
completion of the intervention. The current study’s results were
collected halfway through the intervention. When Braden et al.
took the personality factor of resourcefulness into account,
positive effects of the intervention were observed long term (at
three months after completion of the intervention) but only for
women with high resourcefulness. Fawzy et al. (1990), Fawzy
and Fawzy (1994), and Spiegel, Bloom, and Yalom (1981) sug-
gested that people with high levels of resourcefulness engage
in trial-and-error learning that can result in effective self-man-
agement that is totally independent of support programs and in-
terventions. Also, individuals who agree to participate in or
complete psychosocial intervention studies may have higher
levels of resourcefulness than those who choose not to do so.
Although personality characteristics, such as resourcefulness,
were not measured in the current study, researchers have
planned further analyses to examine the influence of other fac-
tors (e.g., baseline demographic, clinical characteristics) that
may have influenced intervention effects.

Limitations
Recruitment and retention of patients with cancer in clini-

cal trials is challenging. Reluctance to participate in an op-
tional study at a time when patients and families are over-
whelmed by a life-threatening illness is understandable. Other
investigators have reported that substantial numbers of pa-
tients decline to participate in psychosocial interventions
(Meyer & Mark, 1995). Accrual to this two-site, cancer-care
intervention study was relatively high, with a 56% participa-
tion rate. Recruitment efforts were successful, in part, because
eligibility criteria were sufficiently broad and allowed inclu-
sion of patients with diverse cancer diagnoses. Researchers
specifically targeted patientd who were undergoing a single-
treatment modality (chemotherapy) with the goal of the inter-

vention to improve functioning, symptom management, and
psychological morbidity for both patients and their caregivers.
The high dropout rate also may have implications for practice
because of the acuity of the population—11 patients died. Ad-
ditionally, 13 dyads withdrew because the intervention took
too much time. The dropout rate also was different depending
on group; the intervention group had twice the dropout rate of
the standard care group. Perhaps the intervention was too long
and patients who benefited from a shorter intervention
dropped out early.

The study involved a relatively small sample size, with a wide
variety of types and stages of cancer. Although this could be
viewed as a strength of this study with regard to generalizability
of the findings, this heterogeneity may have contributed to the
inability to observe more significant intervention effects.

Another limitation of the study relates to the possibility of
diffusion of the intervention to the standard care group. After
the study had been completed, one resourceful participant
who had been randomized to the standard care group con-
fessed that she had actively sought information about the in-
tervention from patients who were receiving it. After learning
what the intervention entailed, she hired an oncology clinical
nurse specialist to provide similar services. The researchers do
not know how many other patients or caregivers in the stan-
dard care group may have been as resourceful.

Implications for Further
Research and Practice

Investigators who study behavioral and psychosocial inter-
ventions in oncology face a dilemma. Such interventions are
designed to assist those who are most vulnerable, yet these pa-
tients are most likely to be recruited into trials and then lost once
they are entered. Fortunately, no group-by-attrition interaction
occurred in this research. Two difficulties remain, however.
First, the power to detect significant differences is lost. Second,
if a group effect is found, it becomes very difficult to examine the
within-group analysis because those patients, to whom the inter-
vention was addressed, have been lost. This suggests very
strongly that more research needs to be directed toward learning

Table 7. Repeated Measures Analyses for Anxiety and Depression Using Baseline and Time 2 Data Only

Note. Means were adjusted for age, gender, and cancer stage.

F
(Group x Time)

2.96

3.99

Outcome

Anxiety

Depression

Group

Intervention
Standard care
Intervention
Standard care

Baseline

33.6
32.4
11.2
10.7

Time 2

30.2
32.4
07.9
10.0

p

0.09

0.05

Table 6. Repeated Measures Analyses for Anxiety and Depression Using All Three Time Points

Note. Means were adjusted for age, gender, and cancer stage.

F
(Group x Time)

1.83

2.72

Outcome

Anxiety

Depression

Group

Intervention
Standard care
Intervention
Standard care

Baseline

33.4
32.2
11.2
10.6

Time 2

29.9
32.2
07.8
10.0

Time 3

32.6
31.0
09.3
08.3

p

0.16

0.07
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why the patients who, ostensibly, would benefit more from in-
terventions chose to withdraw. Is this because they found the
intervention to be inadequate or too intrusive, or did they with-
draw for reasons totally unrelated to the intervention? More
work that focuses on this area of psychosocial interventions is
needed. Until more is learned about why people who are the
targets of studies choose not to participate, it will be difficult to
demonstrate the value that they may add to health outcomes and
possibly to the larger healthcare system.

Future research should be conducted with a more defined
population to limit the heterogeneity experienced with various
types and stages of cancer. The current study’s interventions
were tailored to individual needs, and with the wide variety of
patient needs, intervention effect on any one outcome was lim-
ited. For instance, only patients who exhibited depressive symp-
toms received interventions targeted to this symptom. Thus, the
power to detect an intervention effect was diminished. Future
research also should take into consideration medications that

may affect depression or anxiety. Because of the greater drop-
out rate of the intervention group, researchers should determine
if interventions can be delivered in a more time-efficient man-
ner. Perhaps only a portion of the population needed to be fol-
lowed for 18 weeks. Possibly, dyads that dropped out earlier had
their problems resolved. If the length of the intervention was tai-
lored to the individual but outcome measures were collected on
all participants, the study might havehad a stronger effect.

In summary, although this study was a good beginning at
delivering a standardized nursing intervention, results indicate
that much more needs to be done before practice implications
are apparent. Future research must take into account the large
variations in patients with cancer and tailor interventions to
their needs. Researchers then need to test a smaller number of
interventions for effect with an adequate sample size.
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