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Abstract
Purpose—This study examined the acceptability and initial efficacy of a multimedia decision
support (MDS) intervention to improve intention to complete an advanced directive (AD) among
hospitalized adults following an episode of critical illness.

Data sources—This study used comparative quasi-experimental post-test only design. Forty-
nine hospitalized adults, recovering from a critical illness, received either MDS or AD educational
brochure. Demographic characteristics and self-report measures of AD knowledge were captured
at baseline and used as covariates. Helpfulness of the intervention (acceptability) and the outcome
variable, intention to complete an AD decision, were assessed after exposure to the MDS
intervention or educational brochure (information-only control condition).

Conclusions—The MDS was a more acceptable form of education compared to a brochure.
After adjusting for covariates, participants exposed to the MDS intervention were 24.7 times more
likely to intend to complete an AD compared to those who were assigned to the information-only
control condition.

Implications for practice—This pilot study establishes the acceptability and initial efficacy of
the MDS intervention among individuals with critical illness, who are at high risk for hospital
readmission life-sustaining treatment. This study illuminates a teachable moment in which patients
are more receptive to interventions to complete an AD.
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The Patient Protection and Affordable Healthcare and Federal Patient Self-Determination
Acts underscore the importance of decision support and advance care planning. However,
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Kass-Bartelmes, Hughes, & Rutherford (2003) and Camhi et al., (2009) report that less than
50% of hospitalized adults who were severely or terminally ill had advance directives (ADs)
documented in their medical records. Hospitalized adults who are critically ill and require
temporary life-sustaining treatments, such mechanical ventilation, hemodialysis, or artificial
nutrition, represent a high risk cohort likely to experience frequent hospital readmissions,
impaired functional status, and a recurring need for life-sustaining treatments (Cox &
Carson, 2007; Cox, Carson, & Lindquist, 2007; Cox et al., 2009; Daly & Douglas, 2005;
Douglas & Daly, 2001; Douglas, Daly, Gordon, & Brennan, 2002; Douglas, Daly, Kelley,
O'Toole, & Montenegro, 2007). Among chronically critically ill adults, AD completion rates
are low. These individuals are at high risk for readmission. In a recent study by Camhi and
colleagues (2009), only 16% of chronically ill adults with prolonged mechanical ventilation
had ADs established before or after their episode of critical illness. This research illuminates
the need for establishing ADs prior the patient’s discharge and before subsequent hospital
admissions to promote patient-centered decision making. Yet, few studies have explored
educational interventions to promote intention to complete an AD among hospitalized adults
recovering from a critical illness.

A patient’s perception of illness and their preferences for life-sustaining treatments may
change as a result of their hospital experience. Exposure to life-sustaining treatments and
convalescence in a hospital may serve as opportune time to provide AD education to
hospitalized adults. Teachable moments, naturally occurring cueing events, can alter an
individual’s state of receptiveness to receive health education and stimulate their
contemplation leading to a desired health behavior change (Cohen, Clark, Lawson, Casucci,
& Flocke, 2011; Flocke et al., 2012). Previous work among patients admitted to an
emergency department or an intensive care unit for an acute health problems (Boudreaux,
Bock, & O'Hea, 2012; Boudreaux et al., 2010; Clark & Moss, 2011), and several studies
conducted in primary care and outpatient settings indicate that the risk of acute health
problem can signify a teachable moment that permits healthcare providers an opportunity to
introduce health education resources and effectively facilitate a desired health behavior
change (Cohen, et al., 2011; Floyd, Steffens, Pavlik, & Andrykowski, 2011; Sommers,
Lyons, Bohn, Ribak, & Fargo, 2013). Building on this previous research and the premise of
a teachable moment, we postulated that the experience of surviving an episode of critical
illness requiring an acute episode of mechanical ventilation may alter a hospitalized adult’s
perspective on advance care planning by increasing their receptiveness to educational
interventions focused on AD completion.

This pilot study aimed to capitalize on the routinely missed teachable moment by examining
the effects of two educational interventions to overcome established factors that influence
AD decision making (age, race, and knowledge of ADs) and enhance the intention to
complete AD among hospitalized adults (Alano et al., 2010; Salmond & Estrellam, 2005;
Tamura, Goldstien, & Perez-Stable, 2010). Therefore, the purpose of this study is to present
evidence on the acceptability and initial efficacy of a multimedia decision support (MDS)
intervention when compared to the American Hospital Association’s commonly used
educational brochure, Putting It In Writing, among hospitalized adults recovering from a
critical illness.

Methods
Design

As shown in Figure 1, this is a comparative quasi-experimental study with a posttest-only
design. The first 30 subjects enrolled into this study were assigned to the control condition
and received the American Hospital Association’s Putting It In Writing brochure (retrieved
from http://www.aha.org/content/13/putitinwriting.pdf). Subsequently enrolled subjects
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(n=19) were assigned to the experimental condition, the MDS intervention. Subjects
exposed to, the MDS intervention received a single dose of the interactive computer
program administered on a laptop computer. The components of the intervention were: (1) a
10 minute video vignette of a patient and his spouse who have not considered an AD and
conveys the psychological impact of not having an AD had on the spouse while providing
education about ADs; and (2) interactive education consisting of state specific AD education
and additional internet resources on advance care planning. Subjects assigned to the either
study condition were exposed a single of dose of the respective educational intervention
immediately after the collection of their demographic data.

Sample
A convenience sample of hospitalized adults (N=49) who required an episode of acute
mechanical ventilation were recruited from the medical and surgical intensive care unit
(ICUs) of an academic medical center in Northeast Ohio. Subject screening and recruitment
were conducted from January 2011 to February 2012. Subjects were at least 50 years of age,
required acute mechanical ventilation for less than 72 hours, convalesced on an inpatient
unit, made his/her own healthcare decisions, and did not have AD documentation in their
medical records at ICU discharge. Hospitalized adults were excluded if they were unable to
read and speak English, had severe vision or hearing impairment, or received inpatient
palliative and/or hospice care.

Instrumentation
Acceptability

Acceptability of the educational interventions was measured by the single item question,
“How helpful were the materials in assisting you to better understand advance directives?”
This item was constructed as Likert scale from zero (not at all helpful) to 10 (extremely
helpful). A mean score and standard deviation for the item was calculated to quantify
acceptability.

Efficacy
Efficacy was assessed by a single item, “If given the chance today, would you complete a
written advance directive?” with “do not intend to complete an AD” or “intend to complete
an AD” as the responses. Immediately upon enrollment, participants received the
intervention. Thus, this question was administered post-test only to reduce a potential threat
to internal validity, testing effect, from repeated exposures to this single-item (Shadish,
Cook, & Campbell, 2002).

Covariates
Based on prior research examining the effects of interventions to enhance AD completion
rates (Alano, et al., 2010; Salmond & Estrellam, 2005; Tamura, et al., 2010), age, race, and
level of pre-existing knowledge of ADs have been shown to influence AD completion and
were selected a priori as covariates. To capture age and race, each subject self-reported his
or her age and racial identity. The Advance Directive Survey (ADS) was used to assess
knowledge of ADs. For this survey, subjects endorse a response for each of the five items,
provided in a multiple-choice format. Correct answers are scored as one, and incorrect
answers are scored as zero. A total score, ranging from 0 to 5, was calculated by adding the
number of correct responses. A higher ADS scores indicate that the subject has greater
knowledge on ADs. This questionnaire has established construct validity in a sample of
hospitalized male veterans (Johnson-Greene et al., 1996). In this sample of hospitalized
adults, the Kuder Richardson (KR)-21 formula coefficient was .42, which indicates an
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adequate internal reliability consistency for a dichotomously scored scale consisting of less
than 10 items.

Procedures
Subject recruitment and screening

Institutional review board approval from the academic medical center was obtained prior to
the conduct of this clinical research. Each week day, the research assistant screened
critically ill patients for study eligibility, by review of the mechanical ventilation records
and progress notes. All eligible critically ill patients transferred from the ICU to an inpatient
unit were approached for study participation within 24–48 hours after their admission to an
inpatient unit.

Data Collection
Data were collected by structured interviews at two time points, at baseline (24–48 hours
after transfer from an ICU) and 24 hours following baseline (T2). Each interview was 30–40
minutes in duration. Clinical and demographic data were obtained from the patient’s
electronic and physical medical records and assessment of AD knowledge were collected at
baseline. Data on intention to complete an AD and the acceptability of the intervention were
collected at T2.

Data Analysis
Data were analyzed using the Statistical Package for Social Sciences (SPSS, version 20;
Somers, NY). Descriptive statistics, chi square analyses, independent samples t-tests, and a
logistic regression for multiple predictor variables were employed to evaluate acceptability,
and efficacy of the MDS intervention compared to the AHA’s brochure, Putting It In
Writing. The criterion for statistical significance for all statistical tests included in this report
was p≤.05.

Acceptability
To determine the acceptability of the two educational interventions, descriptive statistics
(means and standard deviations) of the single item measure, “How helpful were the
materials in assisting you to better understand advance directives?” were generated, and an
independent samples t-test was performed to determine if acceptability differed by group
assignment.

Efficacy
A hierarchical logistic regression with multiple predictors was performed to assess the
effects of group assignment on the outcome variable, intention to complete an AD, while
adjusting for the potential influences of covariates (age, race, and AD knowledge). To
determine the unique contribution of the covariates and the independent variable (group
assignment), the covariates were simultaneously entered into model and the independent
variable was subsequently entered.

Results
Sample characteristics

Table 1 shows the clinical and demographic characteristics of subjects by group assignment
(n=49). This convenience sample of hospitalized adults had a mean age of 63 (SD=9.5)
years. Most subjects were white (63%), male (59%), transferred from the surgical ICU
(84%), and experienced a mean ICU and hospital lengths of stay of 3.2 (SD=4.1) days and
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11.4 (SD=8.0) days respectively. There was a significant difference in age by group
assignment. On average, the subjects exposed to the experimental condition were younger
(M= 60.0, SD=6.0) compared to subjects in the control group (M=65.4, SD=10.8, t=2.2 p<.
05). At baseline, AD knowledge scores did not differ by group assignment (t=.85, p=.40).

Acceptability
At T2, subjects (n=44) completed a single item measure to assess the helpfulness of the
educational resources delivered by each intervention. On average, subjects who were
assigned to the MDS intervention (M=8.11, SD=3.84) found the educational content more
helpful in improving their understanding of ADs compared to subjects exposed to the
information-only control group (M=5.80, SD=3.84, t=−2.67, p=.03). The post hoc effect size
was large (d=.68) and the observed power (1-β) was .71 (one-tailed).

Efficacy
In order to examine the influence of MDS intervention on the outcome variable, intention to
complete an AD, we conducted a hierarchical logistic regression analysis. In the initial step
of the regression model, intention to complete an AD decision was regressed on covariates
known to affect AD decision making (age, race, and AD knowledge), which did not achieve
statistical significance. In the final step, the independent variable, group assignment, was
added to evaluate its contribution to the model. As seen in Table 2, with study group
assignment included in the model, the explained variance, Nagelkerke R2, was .501 and the
overall correct classification of 79%. Based on this final model, subjects exposed to the
MDS intervention were 24.7 times more likely to intend to complete an AD compared to
those who were assigned to the control condition. In addition to exposure to the MDS
intervention, having an effect on the intention to complete an AD, subjects who were white
(OR=7.275, p=.049) and having lower AD knowledge scores (OR=.399, p=.040) were found
to be more likely to intend to complete an AD after controlling for age and group
assignment.

Discussion
The results of this comparative quasi-experimental study establish the preliminary evidence
for the acceptability and efficacy of the MDS intervention among hospitalized adults
recovering from a critical illness. In the present study, our two educational interventions
helped to increase subjects understanding of ADs. In particular, subjects assigned to the
experimental condition found the interactive MDS intervention significantly more helpful
compared to the educational brochure. Notably, this study confirms a statistically and
clinically significant difference by group assignment in the proportion of subjects who
intended to complete an AD. There was a significant difference in the proportion of subjects
exposed to experimental condition were more inclined to complete an AD compared who
received the information only. Thus, these preliminary results are quite promising regarding
the acceptability and efficacy of the MDS intervention. Our results using a single dose
electronic intervention demonstrate similar efficacy as studies that have used combine
approaches, counseling with education, to improve rates of AD completion (Heffner, Fahy,
Hilling, & Barbieri, 1997; Payne, Prentice-Dunn, & Allen, 2009; Song et al., 2010). In
addition to establishing the influence of the MDS intervention on intention to complete an
AD decision, we found two significant predictors. Lower AD knowledge scores and
individuals who identified their race as white were more likely have the intention to
complete an AD. Our findings regarding the influence of race and AD knowledge are
consistent with the work of Sulmasky, Song, Marx, & Mitchell (1996) and Alano et al.,
(2010).
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Limitations
There are several limitations that affect the internal and external validity of this research.
First, the research design was quasi-experimental and subjects were not randomly assigned
to the study conditions, but rather enrolled into the study sequentially. Second, the primary
outcome, intention to complete an AD, was only captured after the subject was exposed to a
study condition. This posttest only design precluded statistically controlling for within-
subject variation across time, but does reduce the threat of testing. Third, the research design
did not account for a novelty effect of our MDS intervention, and future research is
recommended to prospectively compare the efficacy of two electronic educational
interventions. Lastly, the sample is small and consists of clinical and demographic
characteristics that limit the external generalizability of the results to hospitalized adults who
are white males with moderate levels of education and socioeconomic status.

Implications for Practice
This pilot study established the acceptability and efficacy among hospitalized patients
recovering from a critical illness. Educational interventions have been tested and efficacious,
but have not considered the timing of intervention exposure which could impact
receptiveness to establishing an AD and subsequently, the efficacy of intervention. In
clinical practice, advance practice nurses seize naturally occurring opportunities, teachable
moments, to provide education and foster health promotion behaviors. Yet, discussions
about advance directives are routinely omitted from the clinical management of acutely ill
patients in hospital settings before discharge. This study provides evidence for a promising
computer mediated intervention to promote completion of an AD, while capitalizing on the
use of technology to minimize workload burden of registered nurses and advanced practice
nurses. This technology allows patients to access educational materials and provides patients
with a unique self-customized experience that promotes reflection, leveraging the teachable
moment that may be embedded in the experience of critical illness. Future research should
evaluate the essential components of the intervention, determine the mechanism by which
the intervention works to increase intention to complete an AD, and examine the influence
of the technology on the behavior of AD completion.
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Figure 1.
Overview of subject flow through the study protocol
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