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erful impact on anesthesia and critical care providers
since the mid-1990s.2 The authors note that through
the Internet, providers have been able to share and col-
laborate on information with little delay. Not only is
website information of value to practitioners, but it
can be of benefit to patients as well. Saba and
McCormick3 recommend computer access to website
information as an efficient, private, and accessible
means to provide health promotion and teaching. A
1999 Louis Harris Poll found that 70 million Ameri-
cans used the Internet for healthcare-related informa-
tion.4

The use of a website to provide preoperative infor-
mation prior to surgery may be a solution for the
present-day time constraints related to current patient
teaching. The website supplemental preoperative
instruction may give the patient the opportunity to
address concerns about anesthesia and their safety.

The research question that guided this pilot study
was: Does the use of a website enhance patient preop-
erative information acquisition, influence preoperative
anxiety, and influence overall patient anesthesia satis-
faction? The purpose of this pilot study was to deter-
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S
cheduled surgery can often be a stressful
time for patients and their families. Of
major concern is the anesthesia technique
and type of care that will be provided.
While it is customary and required for

anesthesia providers to give a full explanation of care
to the patient, research suggests that anxiety and time
constraints imposed by the system may hinder the
amount and quality of information provided by the
clinician. There is no acceptable replacement for the
clinician-patient interview; however, methods to aug-
ment dissemination of information may have a posi-
tive impact on the patient’s preoperative experience.
The majority of supplemental information is often
provided in the form of written pamphlets. To date
there has been no evaluation of a website as a medium
to provide supplemental information about the
patient’s anesthetic.

The use of website information has been well docu-
mented in many educational settings.1 In the health-
care field, use of the Internet and access to website
information has evolved as a vast resource. According
to O’Connor and Wright, the Internet has had a pow-
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mine the website’s impact on: (1) preoperative patient
anesthesia information, (2) patient anxiety, and (3)
overall patient satisfaction with their anesthesia care. 

The hypotheses were: (1) subjects exposed to the
website will have a higher acquisition of knowledge of
preoperative anesthesia information, (2) subjects
exposed to the website will have a lower level of preop-
erative anxiety, and (3) subjects exposed to the website
will have a higher overall satisfaction with their anes-
thesia care in comparison to the group that was not
exposed.

The PRECEDE framework was used as the theoret-
ical basis for this research. PRECEDE is used as an
acronym for predisposing, reinforcing, and enabling
constructs in educational diagnosis and evaluation.5

Predisposing factors (knowledge, attitudes, beliefs,
values, and interests) functionally serve as motivators
to the individual during the decision making process
that lead to taking action in his or her health.
Enabling factors (motor and cognitive skill develop-
ment) are requisite to the individual carrying out the
desired health-related activity. Reinforcing factors,
whether real or anticipated, result from societal and
peer group influences. The website-based interven-
tion was the enabling factor for this study and its
impact on the patient’s level of knowledge acquisition,
anxiety, and level of satisfaction was measured.

Methodology
Permission to conduct this pilot study was obtained
from the institutional review board. The study popu-
lation consisted of ASA class I and II same-day-sur-
gery adult subjects between the ages of 18 and 75
years of age. All study patients were scheduled for
general anesthesia at a 350-bed urban university hos-
pital in the middle Atlantic region of the United
States. Exclusion criteria included the following: (1)
healthcare providers, (2) vision impairment, (3) mul-
tiple prior anesthetics, (4) below a primary school
education, (5) a history of psychotic reactions or
dementia, or (6) unfamiliar with computer use. Dur-
ing the period of the study, subjects enrolled on even
numbered weeks were assigned to the experimental
group, and subjects enrolled on odd number weeks
were assigned to the control group.

The first phase of this study was conducted at the
presurgical assessment office at the university medical
center. All prospective subjects were asked to sign an
informed consent after the purpose of the study was
explained and their questions were answered. The
subjects completed a demographic questionnaire, and
a review of the demographic data was done to confirm
eligibility for participation in the study. Immediately

prior to the preoperative physical examination, eligi-
ble subjects were asked to complete the modified
Standard Anesthesia Learning Test (mSALT),6 a ques-
tionnaire regarding anesthesia information, and the
Spielberger State Trait Anxiety Inventory (STAI)7 in a
secluded area of the presurgical office. 

Upon completion of the mSALT and STAI, all sub-
jects received structured information regarding anes-
thesia-related issues deemed essential for all patients
having surgery. The researchers followed the same
instruction format for all subjects. This included a
standardized description of the surgery center, as well
as a basic description of the different anesthetic
options and related preoperative and postoperative
issues that may be expected. 

Subjects enrolled in the study on even weeks of the
month also completed the website instruction module.
The website instruction module content was a replica-
tion of the standardized verbal instruction module
enhanced with digital photos (Figure). The site was set
up on a computer as a “book marked” website that
allowed the subjects to log onto easily. Subjects
affirmed that they could reach a website by typing in
the website address when logged onto the Internet.
The session took place in a private office adjacent to
the presurgical office. Content of the website instruc-
tion module served to reinforce verbal instruction. 

Upon completion of the interventions, all subjects
received instruction regarding research activities on
the day of surgery. On the day of surgery, all subjects
completed the STAI, mSALT, and a patient satisfaction
survey in the waiting area prior to meeting the anes-
thesia provider. Since there is no standardized patient
satisfaction tool specific to the preoperative anesthesia
experience, the researchers developed the patient sat-
isfaction survey. Content validity was established by a
review of 5 experts. The tool was pilot tested prior to
use and reliability was established.

The demographic data was analyzed using a 2-way
c2 test and descriptive statistics. Data from the prein-
tervention and postintervention mSALT and STAI
were statistically analyzed using the dependent and
independent group t test methods. A repeated meas-
ures analysis of variance was used to further evaluate
the change in mSALT and STAI scores over time.
Dependent and independent group t testing methods
also were used to evaluate the postintervention satis-
faction scores. 

Results
The sample of 64 subjects was obtained from the pop-
ulation of eligible patients screened for participation.
The experimental group consisted of 25 subjects, and



www.aana.com/members/journal/ AANA Journal/February 2005/Vol. 73, No. 1 31

the control group consisted of 39 subjects. More sub-
jects agreed to participate during the control weeks
and thus there was an unequal group size.

Demographic data for the 64 enrolled subjects is
presented in the Table. Age ranged from 20 to 75 years

with a mean age of 48 years. Greater than 60% of the
subjects were 30 to 50 years of age. All 64 subjects
completed high school, and greater than 65% of all
subjects completed 4 years of college education. Most
of the subjects were medically insured by private
healthcare plans (93.8%). 

The variables of gender, age, education, and private
health insurance were evaluated for between group
variance. No significant between group variance was
identified with regard to the demographic makeup of
the study sample.

The first research hypothesis was evaluated by
examining the change in mSALT scores between
groups. Pretest and posttest scores were evaluated
between groups using the independent group t test. No
significant difference between groups was identified
on the pretest (P = .923) or the posttest (P = .472).
Within group analysis using the paired sample t test
was conducted. The experimental group was found to
have a significant increase in posttest mSALT scores (P

Welcome!
Thank you for agreeing to participate in this teaching
project. The goal of this project is to help you become
more informed and to help us better identify the
learning needs of patients like yourself. To begin the
14-page tutorial, click on the right arrow button below.
This button always takes you forward 1 page. The left
arrow button will take you back a page. The “H”
button brings you back to this Home page. 

Information for this site was developed in cooperation
with the American Association of Nurse Anesthetists.

Screen 3.

Who Administers Your Anesthesia? 

• You will be given your anesthesia by either: 

• A Certified Registered Nurse Anesthetist (CRNA), or 
• An Anesthesiologist 

• Your CRNA and/or your anesthesiologist will stay
with you for the entire procedure. 

• Your anesthesia provider will be constantly
monitoring every important function of your body
and individually modifying your anesthetic to ensure
maximum safety, benefit, and comfort. 

Screen 14.

Recovery

• After your surgery you’ll be taken to the PACU
(postanesthesia care unit). Here you’ll be closely
monitored while you wake up. 

• Tell your nurse about any pain you may be having. 

Figure. Sample of screens viewed during Internet
presentation

Variable Number Percentage

Group
Control 39 59.4
Experimental 25 39.1

Gender (P = .714)*
Men 30 46.9
Women 34 53.1

Age in years (P = .625)*
20-25 5 7.8
26-30 0 0.0
31-35 8 12.5
36-40 7 10.9
41-45 9 14.1
46-50 15 23.4
51-55 5 7.8
56-60 9 14.1
61-65 4 6.25
66-70 1 1.6
71-75 1 1.6

Education (P = .870)*
Did not complete high school 0 0
Completed high school 14 21.9
Graduated from a community 7 10.9

college
Graduated from a 4-year 20 31.3

institution
Completed a master’s degree 18 28.1
Completed a doctoral degree 5 7.8

Private healthcare (P = .646)*
Yes 60 93.8
No 4 6.3

Table. Demographic variables of preoperative
surgical patients participating in the study (N=64)

* No significant difference between groups.
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= .004). The control group did not demonstrate a sig-
nificant increase in posttest mSALT scores (P = .069).
These findings support the hypothesis that subjects
exposed to the website instruction about anesthesia
would have a higher level of knowledge acquisition.

The second research hypothesis was evaluated by
comparing between group and within group changes
in anxiety. All subjects enrolled in the study com-
pleted the STAI on the day of their preoperative visit
prior to any intervention and again on the day of their
surgery. Pretest and posttest scores were evaluated
between groups using the independent group t test.
No significant difference between groups was identi-
fied on the State, pretest (P = .162) or the posttest (P
= .0548). There also was no significance on the Trait
Anxiety portion pretest (P = .509) or posttest (P =
.546). Following intervention, within group analysis
using the paired sample t test was conducted. Neither
the experimental group (P = .279) nor the control
group (P = .762) was found to have a significant
change in posttest state anxiety scores. Change in trait
scores also was insignificant within groups for the
experimental group (P = .823) and control group (P =
.570). Both groups had comparable levels of pretest
and posttest anxiety, thus the findings do not support
the second research hypothesis. 

The third hypothesis was that subjects exposed to
the website intervention would have a higher overall
satisfaction with their anesthesia care in comparison to
the control group. Prior to discharge, subjects were
asked to complete a satisfaction survey. Mann-Whitney
testing was conducted to explore between group vari-
ance in subject rating of the satisfaction variables. No
significance between group differences was identified
regarding overall satisfaction with anesthesia care (P =
.713) or the subjects perception of their understanding
of anesthesia procedures (P = .406). 

The website group’s rating differed significantly
from the control group when asked to rate overall sat-
isfaction with preoperative anesthesia teaching (P =
.019). Although there was no significance in overall
satisfaction, subjects in the website group had an
overall higher rating of satisfaction with preoperative
anesthesia teaching.

Discussion
The primary goal of this pilot research was to test the
effectiveness of a computer website as a tool to
improve the patient’s acquisition of anesthesia infor-
mation, anxiety level, and overall satisfaction with
anesthesia care. Analysis of the mSALT data, analyzed
by independent t test, demonstrated a significant
improvement in posttest mSALT scores for those sub-

jects exposed to the website intervention compared to
those in the control group.

The findings of this study could not be compared
with other studies related to patient outcomes, as this
pilot study is the first to evaluate the use of a website-
based educational tool to improve patient’s acquisition
of preoperative anesthesia information. Websites have
been used for educating healthcare professionals
about medical information, and this study points to a
place for them in patient education. The findings of
this study support the use of websites to reinforce the
knowledge of patients about their anesthetic. By hav-
ing the opportunity to review information at one’s
own pace on a home computer, the patient benefits.
The second exposure to information already discussed
at their preoperative evaluation visit is reinforced.

This pilot study failed to demonstrate any relation-
ship between the website intervention and patient anx-
iety and satisfaction. The current findings are not sur-
prising given the subjectivity of interpretation by the
subjects, as well as the difficulty to capture abstract
topics such as “moods” in a standardized, testable for-
mat. Several other researchers have attempted to meas-
ure satisfaction and/or “patient moods” after an educa-
tional intervention. Two sets of research teams did
meet with some success in measurement of satisfac-
tion. Rice et al8 and Gaskey9 both studied anxiety or
subjects’ feelings in addition to preoperative patient
instruction. Both studies found a positive correlation
between these 2 areas. These researchers demonstrated
an inverse relationship between knowledge and anxi-
ety. The current study was unable to establish such a
relationship; however, if the number of subjects in the
website group was equal to those in the control group,
this relationship may have been seen. 

The researchers noted several limitations with this
pilot study. These limitations were related to factors
beyond the control of the researchers. The primary
limitation was related to the time requirement for
study participation. The screening of potential sub-
jects and administration of the initial battery of tests
required approximately 18 to 30 minutes of the sub-
ject’s time. The variation in time was dependent on
several factors including patient age, speed of reading,
and number of questions about the study. The signifi-
cant time requirement had a negative impact on sub-
ject enrollment. Several candidates on experimental
website weeks refused enrollment based on the time
commitment, and as a result there was a disparity in
the enrollment for the control and experimental
groups (39 and 25 respectively). Time constraints of
both the patient and the anesthesia provider have
been identified as potential barriers to the level of
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interaction that occurs preoperatively.10 Furthermore,
preoperative anxiety has been identified as a nonbe-
havioral factor affecting patients and influencing the
efficacy of preoperative information acquisition.
Patients’ concerns for their safety and health related to
the provision of anesthesia have been identified as
predisposing factors influencing individual motiva-
tion to acquire information.11 Preoperative anxiety
and perceived impact on the quality of anesthesia care
may have been factors that influenced the decision to
participate in the study. 

Finally, the age stratification of the subject pool is
not reflective of the general population at large. These
limitations diminish the validity and generalization of
the study to larger populations. Further research in
this area with larger samples is recommended.

It was demonstrated by this pilot study that websites
could be used to positively influence patient’s knowl-
edge of anesthesia information. The researchers recom-
mend inclusion of a website address on printed infor-
mation materials given to the patient. The patient could
log onto the website in the privacy of his or her home
to review important information as well as to reinforce
information given in preoperative teaching sessions. 

Despite the fact that there has been an explosion of
website health information offered to patients, a
review of the literature revealed that there has been
minimal research conducted to evaluate the impact of
this information. This pilot study confirms a need for
further research in this area to truly appreciate the
impact of the website information on patient knowl-
edge acquisition, preoperative anxiety, and satisfac-
tion. Armed with this knowledge, individual depart-
ments of anesthesia may make an informed decision
of whether a site-specific website would be of value to
their patient population.
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