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Abstract

Purpose: We examined the acceptability and initial efficacy of a multime-
dia decision support (MDS) intervention to improve intention to complete an
advanced directive (AD) among hospitalized adults following an episode of
critical illness.
Data sources: We used comparative quasi-experimental posttest 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, in-
tention 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 in-
tervention 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.

The Patient Protection and Affordable Healthcare and
Federal Patient Self-Determination Acts underscore the
importance of decision support and advance care plan-
ning. However, Kass-Bartelmes, Hughes, and 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
as mechanical ventilation, hemodialysis, or artificial
nutrition, represent a high-risk cohort likely to experi-
ence 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 et al. (2009), only 16% of
chronically ill adults with prolonged mechanical ventila-
tion had ADs established before or after their episode of
critical illness. This research illuminates the need for es-
tablishing ADs prior to the patient’s discharge and before
subsequent hospital admissions to promote patient-
centered decision making. Yet, few studies have explored
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educational interventions to promote intention to com-
plete 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 hospital-
ized adults. Teachable moments, naturally occurring cue-
ing events, can alter an individual’s state of receptiveness
towards receiving 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 ad-
mitted to an emergency department or an intensive care
unit (ICU) 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 problems can signify a teachable moment that pro-
vides healthcare professionals an opportunity to intro-
duce 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 pre-
vious 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 on established factors that in-
fluence AD decision making (age, race, and knowledge
of ADs) and the intention to complete AD among hospi-
talized adults (Alano et al., 2010; Salmond & Estrellam,
2005; Tamura, Goldstien, & Perez-Stable, 2010). There-
fore, the purpose of this study is to present evidence on
the acceptability and initial efficacy of a multimedia deci-
sion support (MDS) intervention when compared to the
American Hospital Association’s commonly used educa-
tional 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 As-
sociation’s Putting It In Writing brochure (retrieved from
http://www.aha.org/content/13/putitinwriting.pdf). Su-
bsequently enrolled subjects (n = 19) were assigned to
the experimental condition, the MDS intervention. Sub-
jects exposed to the MDS intervention received a single
dose of the interactive computer program administered
on a laptop computer. The components of the interven-
tion were (a) a 10-min video vignette of a patient and
his spouse who have not considered an AD and con-
veys the psychological impact of not having an AD had
on the spouse while providing education about ADs, and
(b) interactive education consisting of state specific AD
education and additional internet resources on advance
care planning. Subjects assigned to the either study con-
dition were exposed a single of dose of the respective ed-
ucational 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 ventila-
tion were recruited from the medical and surgical 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 h, convalesced on an inpatient unit, made his/her own
healthcare decisions, and did not have AD documenta-
tion in their medical records at ICU discharge. Hospital-
ized 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 mea-
sured 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 di-
rective”? with “do not intend to complete an AD” or “in-
tend to complete an AD” as the responses. Immediately
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(24-48 hours after ICU transfer) 

1. Screen for eligible ICU patients 
2. Introduce study to eligible 

patients 24-48 hours after ICU 
transfer 

3. Obtain written informed consent
4. Collect baseline data

Clinical & Demographic form

Charlson comorbidity index

AD knowledge survey

Enrollment 

Experimental Arm: MDS Intervention (n=19)

Control Arm: Brochure (n=30)

Study Outcomes: 
1. Acceptability 

� How helpful were the 

materials in assisting you to 

better understand advance 

directives?

2. Efficacy 
� If given the chance today, 

would you complete an 

advance directive? 

Implementation Evaluation

T1 T2

(24 hours after T1 interview) 

Figure 1 Overview of subject flow through the study protocol.

upon enrollment, participants received the intervention.
Thus, this question was administered posttest only to
reduce a potential threat to internal validity, specifically a
testing effect, from repeated exposures to this single item
(Shadish, Cook, & Campbell, 2002).

Covariates

Based on prior research examining the effects of inter-
ventions to enhance AD completion rates (Alano et al.,
2010; Salmond & Estrellam, 2005; Tamura et al., 2010),
age, race, and level of preexisting knowledge of ADs have
been shown to influence AD completion and were se-
lected 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 re-
sponse for each of the five items provided in a multiple-
choice format. Correct answers are scored as 1, and incor-
rect answers are scored as 0. A total score, ranging from 0
to 5, was calculated by adding the number of correct re-

sponses. A higher ADS scores indicate that the subject has
greater knowledge on ADs. This questionnaire has estab-
lished 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 for-
mula coefficient was 0.42, which indicates an adequate
internal reliability and 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 weekday, the research assistant
screened critically ill patients for study eligibility by re-
view 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 h after their admission to an
inpatient unit.

189



Multimedia decision support intervention R. L. Hickman et al.

Data collection

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

Data analysis

Data were analyzed using the Statistical Package for So-
cial Sciences (SPSS, version 20; Somers, NY). Descrip-
tive statistics, chi-square analyses, independent samples
t-tests, and a logistic regression for multiple predictor vari-
ables were employed to evaluate acceptability, and ef-
ficacy 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 predic-
tors was performed to assess the effects of group assign-
ment on the outcome variable, intention to complete an
AD, while adjusting for the potential influences of covari-
ates (age, race, and AD knowledge). To determine the
unique contribution of the covariates and the indepen-
dent variable (group assignment), the covariates were si-
multaneously entered into model and the independent
variable was subsequently entered.

Results

Sample characteristics

Table 1 shows the clinical and demographic charac-
teristics 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

Table 1 Clinical and demographic characteristics of subjects by group

assignment

Control Experimental

(n = 30) (n = 19)

Variable M SD M SD t

Age (years) 65.4 10.8 60.0 6.0 2.2*

ICU LOS (days) 2.7 2.4 4.0 5.9 −0.97

Hospital LOS (days) 10.2 6.9 13.3 9.3 −1.3

Charlson comorbidity index 2.7 6.8 3.1 4.2 −0.25

n % n % χ2

Gender: male 19 63 10 53 0.55

Race: white 18 60.0 13 68.4 0.35

Marital status: married 17 56.7 7 36.8 1.8

Annual income

$20,000 or less 7 25.9 4 21.1 0.18

$20,001–49,999 10 37.0 7 36.8

$50,000 or more 10 37.0 8 42.1

Note. ICU LOS, intensive care unit length of stay; hospital LOS, hospital

length of stay.

*p < .05.

(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 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 knowl-
edge scores did not differ by group assignment (t = 0.85,
p = .40).

Acceptability

At T2, subjects (n = 44) completed a single item mea-
sure 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 im-
proving 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 = 0.68) and the observed power (1 − β) was
0.71 (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
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Table 2 Hierarchical logistic regression of intention to complete an AD decision on age, race, AD knowledge, and group assignment (n = 41)

Predictor β SE β Expβ p

Step 1 Age (0 = 50–64 years, 1 = ≥65 years) − 0.306 0.749 0.736 .736

Race (0 = white, 1 = non-white) 1.091 0.755 2.98 .678

AD knowledge − 0.658 0.315 0.518 .279

Step 2 Age 0.775 0.930 2.171 .405

Race 1.984 1.006 7.275 .049*

AD knowledge − 0.918 0.448 0.399 .040*

Group assignment (0 = control, 1 = experimental) 3.206 1.608 24.690 .004**

Note. AD, advance directive; Dependent variable: intention to complete an AD.

Model statistics for step 1: R2 = 0.151 (Cox & Snell), 0.203 (Nagelkerke). Model χ2 = 6.697, df = 3, p = .082. Hosmer & Lemeshow test (χ2 = 12.408, df =
8, p = .137).

Model statistics for step 2: �R2 = 0.221 (Cox & Snell), 0.298 (Nagelkerke). R2 = 0.372 (Cox & Snell), 0.501 (Nagelkerke). Model χ2 = 19.074, df = 4,

p < .05. Hosmer & Lemshow test (χ2 = 2.748, df = 7, p = .907).

Overall correct classification was 79% for this model.

*p < .05, **p < .01.

known to affect AD decision making (age, race, and AD
knowledge), which did not achieve statistical signifi-
cance. 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, Nagel-
kerke R2, was 0.501 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 =
0.399, 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 accept-
ability and efficacy of the MDS intervention among hos-
pitalized adults recovering from a critical illness. In the
present study, our two educational interventions helped
to increase subjects understanding of ADs. In particu-
lar, subjects assigned to the experimental condition found
the interactive MDS intervention significantly more help-
ful compared to the educational brochure. Notably, this
study confirms a statistically and clinically significant dif-
ference 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 exper-
imental condition who were more inclined to complete
an AD compared to those who received the information
only. Thus, these preliminary results are quite promis-

ing 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 combined approaches, such as 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 establish-
ing the influence of the MDS intervention on intention to
complete an AD decision, we found two significant pre-
dictors. Lower AD knowledge scores and individuals who
identified their race as white were more likely to 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, and Mitchell (1996)
and Alano et al. (2010).

Limitations

There are several limitations that affect the internal and
external validity of this research. First, the research de-
sign was quasi-experimental and subjects were not ran-
domly assigned to the study conditions, but rather en-
rolled 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 ac-
count for a novelty effect of our MDS intervention, and
future research is recommended to prospectively com-
pare the efficacy of two electronic educational interven-
tions. 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.
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Implications for practice

This pilot study established the acceptability and effi-
cacy among hospitalized patients recovering from a crit-
ical illness. Educational interventions have been tested
and efficacious, but have not considered the timing of in-
tervention exposure which could impact receptiveness to
establishing an AD and subsequently, the efficacy of in-
tervention. In clinical practice, advance practice nurses
seize naturally occurring opportunities, teachable mo-
ments, to provide education and foster health promotion
behaviors. Yet, discussions about ADs are routinely omit-
ted from the clinical management of acutely ill patients in
hospital settings before discharge. This study provides ev-
idence for a promising computer-mediated intervention
to promote completion of an AD, while capitalizing on
the use of technology to minimize the workload burden
of registered nurses and advanced practice nurses. This
technology allows patients to access educational materi-
als and provides patients with a self-customized experi-
ence that promotes reflection, leveraging the teachable
moment that may be embedded in the experience of crit-
ical illness. Future research should evaluate the essential
components of the intervention, determine the mecha-
nism by which the intervention works to increase inten-
tion to complete an AD, and examine the influence of the
technology on the behavior of AD completion.
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