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Sedlak, RN, PhD, CNS, ONC, CNE, and Ruth Ludwick, RN C, PhD, CNS

Background Interdisciplinary care for patients with traumatic
brain injury focuses on treating the primary brain injury and
limiting further brain damage from secondary injury. Intensive
care unit nurses have an integral role in preventing secondary
brain injury; however, little is known about factors that influ-
ence nurses’ judgments about risk for secondary brain injury.
Objective To investigate which physiological and situational
variables influence judgments of intensive care unit nurses
about patients’ risk for secondary brain injury, management
solely with nursing interventions, and management by con-
sulting another member of the health care team.
Methods A multiple segment factorial survey design was
used. Vignettes reflecting the complexity of real-life scenarios
were randomly generated by using different values of each
independent variable. Surveys containing the vignettes were
sent to nurses at 2 level | trauma centers. Multiple regression
was used to determine which variables influenced judgments
about secondary brain injury.
Results Judgments about risk for secondary brain injury were
influenced by a patient’s oxygen saturation, intracranial pres-
sure, cerebral perfusion pressure, mechanism of injury, and pri-
mary diagnosis, as well as by nursing shift. Judgments about
interventions were influenced by a patient’s oxygen saturation,
intracranial pressure, and cerebral perfusion pressure and by
nursing shift. The initial judgments made by nurses were the
most significant variable predictive of follow-up judgments.
Conclusions Nurses need standardized, evidence-based con-
tent for management of secondary brain injury in critically ill
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raumatic brain injury (TBI) affects more than 1.4 million persons in the United
States every year and accounts for $37.8 billion in health care costs annually."?
Interdisciplinary care for TBI patients centers on treating the primary brain injury
and limiting further damage to surrounding brain tissue from secondary brain
injury. Secondary brain injury is a cascade of interrelated events that include cellu-
lar changes at the primary injury site, brain tissue ischemia, and cerebral edema.** These events
occur in 60% to 90% of TBI patients in the hours and days after the primary injury.** During
this time, fluctuations in physiological values, such as blood pressure, oxygen saturation, body
temperature, intracranial pressure (ICP), and cerebral perfusion pressure (CPP), exacerbate
secondary brain injury and result in higher mortality rates, additional cognitive and physical

impairments, and longer stays.>”"

Intensive care unit (ICU) nurses are responsible
for the continuous monitoring and maintenance of
physiological values associated with secondary brain
injury and therefore are the members of the health
care team best positioned to detect and prevent sec-
ondary brain injury. However, nurses vary in their
practice, and little is known about how ICU nurses
manage secondary brain injury. Evidence-based
guidelines for care of TBI patients have been estab-
lished," but the extent to which these guidelines
influence nursing practice in the management of
secondary brain injury is not known.

result of falls, motor vehicle accidents, being struck
by an object, and assaults.”” Damage to brain tissue
is due to primary and secondary injury. Primary brain
injuries occur at the time of impact and are classified
as focal or diffuse.” In response to the primary injury,
cerebral cellular changes, cerebral ischemia, and
cerebral edema occur and cause damage to surround-
ing brain tissue, or secondary brain injury. These
changes, in conjunction with fluctuations in physio-
logical parameters, such as blood pressure, ICP,

CPP, oxygen saturation, and body
temperature, contribute to additional

Evidence-based
guidelines for
care of patients
with traumatic
brain injury have
been established.

The purpose of this study was to investigate
which physiological variables (ie, blood pressure,
oxygen saturation, ICP, CPP) and situational vari-
ables (ie, a patient’s primary and secondary diag-
noses, age, sex, and mechanism of injury, as well as
nursing shift and time of assessment) influenced
ICU nurse judgments about patients’ risk for sec-
ondary brain injury, management solely with nurs-

compression and damage of brain
tissue.** Guidelines established by
the Brain Trauma Foundation (BTF)
and the American Association of
Neurological Surgeons include rec-
ommended ranges for systolic blood
pressure, oxygen saturation, ICP, and
CPP to limit secondary brain injury."

ing interventions, and management by consulting
another member of the health care team.

Background

Secondary Brain Injury
TBI, defined as a blow or penetrating injury to
the head that disrupts normal brain function, is a
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Continuous monitoring of these
variables by ICU nurses minimizes
the occurrence of the processes associated with sec-
ondary brain injury and prevents secondary brain
damage.

Physiological Variables and Nurses’ Judgments
Nursing interventions influence physiological
values and can increase or decrease risk for second-
ary brain injury.'*'” Routine nursing interventions
can adversely affect physiological variables, leading
to secondary brain damage. Endotracheal suctioning
and patient repositioning in particular can increase
blood pressure and ICP while decreasing oxygen
saturation and CPP in critically ill TBI patients."**
However, little evidence is available on nursing
interventions to prevent secondary brain injury
when physiological fluctuations occur.” Importantly,
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Oxygen saturation,
Intracranial pres-
sure, and cerebral
perfusion pressure
levels predicted
nurses’ judgments

no investigators have examined how ICU nurses
interpret these physiological values, make judgments
about a patient’s risk for secondary brain injury, and
determine if a situation is best managed solely with
nursing interventions or through consultation with
other members of the health care team.

Situational Variables and Nurses’ Judgments

Situational variables consist of patient variables
(eg, primary and secondary diagnosis, age, sex,
mechanism of injury) that influence mortality and
hospitalization rates in TBI patients'>*** and con-
textual variables (eg, nursing shift, type/time of
assessment), which can influence ICU nurses’ judg-
ments.** The types of judgments typically made by
nurses can vary, depending on the shift worked and
whether or not a nurse is performing an initial
assessment on a patient or has provided care for
that patient before.**

Theoretical Framework

Social judgment theory provided the framework
for the study. In this theory, every judgment is due to
interactions between variables in the environment
and the individual who makes the judgment.” The
theory has 3 constructs: the ecology or the situation
present in the environment, the cues presented as a
result of the situation, and the judgment of the indi-
vidual. Within social judgment theory, the ecology, or
the situation that exists within the
environment, elicits a particular set of
cues, which serve as a lens through
which the individual interprets the sit-
uation. The individual assigns weights
to each cue, determining how heavily
each cue influences the judgment
made by the individual .*

In health care research in which
social judgment theory is used, a
patient’s status often represents the

d b outris k ecological component of the lens

fo r secon d ary model.**** In our study, characteris-
.. tics of the patient and of the care
b rain m] u Fy. environment (ie, situational vari-

ables) made up the ecological aspect
of the model. These variables, either in isolation or
combination with one another, influence the cues
(ie, physiological variables) that are then inter-
preted by the individual making the judgment.

Methods
The study was reviewed and approved by the
institutional review boards at each study site and by

Kent State University, Kent, Ohio.
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Design

A multiple segment factorial survey design was
used: vignettes or fictional case studies in conjunc-
tion with sample survey methods. The factorial sur-
vey design has been used extensively in the social
sciences and in medical and nursing research to
simultaneously investigate independent variables
that may be difficult or unethical to control, such
as abnormal physiological values.”** Consistent with
this method, vignettes reflecting real-life clinical
contexts were randomly generated by using different
values, or levels, of each physiological and situational
variable (Tables 1 and 2). An example of the vignette
template is provided in the Figure. Each study par-
ticipant received a different set of 5 vignettes to
judge, allowing the factors that affect judgments to
be causally tested by using regression techniques.**

After each segment of the vignettes, nurses
used a 10-point Likert scale to indicate the likeli-
hood of making 3 separate judgments about the
situation presented (see Figure). These judgments
were the dependent variables of the study and
included judgments about the likelihood of patients’
risk for secondary brain injury, managing the situa-
tion solely with nursing interventions, and manag-
ing the situation by consulting another member
of the health care team.

Procedures

A survey containing the vignettes was completed
by a convenience sample of ICU registered nurses
from 3 ICUs at 2 level I trauma centers: MetroHealth
Medical Center in Cleveland, Ohio, and Summa
Akron City Hospital in Akron, Ohio. Nurses were
recruited during routine unit report sessions and
nursing staff meetings on all shifts. Nurses who met
the eligibility criteria and were interested in partici-
pating were given a letter explaining the study and a
study survey. Nurses were instructed to complete
the survey and return it anonymously to the princi-
pal investigator (M.M.) directly or via US mail.
Preaddressed, stamped envelopes were provided to
the nurses who wished to return surveys in the mail.
In order to ensure that all nurses had an opportunity
to participate in the study, additional surveys with a
letter explaining the study were placed in unit mail-
boxes of all registered nurses on staff.

Data Analysis

Data were analyzed by using methods consistent
with factorial survey methods.* Descriptive statistics
were first calculated to summarize the characteristics
of the survey respondents. Correlational analyses
were then conducted with dependent variables.
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Table 1
Physiological vignette variables

VELELI[) Level Value Rationale
Systolic blood pressure, mm Hg 1 90-100 Hypotension occurs in 35% of TBI patients and increases mortality
2 80-89 50% to 150%.%
3 70-79 Hypotension is especially harmful in TBI patients because of
4 <70 impaired cerebral autoregulation® and results in decreased CPP.*
Oxygen saturation, % 1 90-95 Episodes of desaturation in TBI patients are associated with
2 85-89 increased mortality rates and poor outcomes for patients.”
3 80-84 Cerebral hypoxia is associated with increased ICP, decreased CPP,
4 <80 and hypocarbia.*
Body temperature, °C 1 38-38.5 Fever occurs in 50% to 70% of TBI patients and has adverse effects
2 38.6-39 on outcome.®s?%
3 39.1-39.5 Increases in body temperature result in increased cerebral blood
4 >39.6 flow, carbon dioxide production, oxygen consumption, and
ICP.125
ICP, mm Hg 1 15-20 Increased ICP occurs in approximately 50% of TBI patients and has
2 21-25 adverse effects on patients’ outcomes.>**
3 26-30 Increased ICP causes a decrease in cerebral perfusion.*
4 >30
CPP, mm Hg 1 60-65 Decreased CPP is associated with poor outcomes and mortality."*
2 55-59 Cerebral vascular resistance and cerebral autoregulation are
3 50-54 impaired as a result of the primary brain injury.
4 <50 Low CPP values cause cerebral ischemia and additional brain dam-

age.”

Abbreviations: CPP, cerebral perfusion pressure; ICP, intracranial pressure; TBI, traumatic brain injury.

were predictive of time 2 judgments. SPSS, version
15.0 (SPSS Inc, Chicago, Illinois), was used for all
data analyses.

Finally, data from study vignettes were analyzed by
using multiple regression techniques.

Vignette variables (ie, physiological and situa-
tional variables) were used as central analysis in the
regression models to determine which variables were
most predictive of the judgments of ICU nurses
about risk for secondary brain injury, managing the
situation solely with nursing interventions, and man-
aging the situation by consulting with other mem-
bers of the health care team. These analyses were
performed to identify independent variables that
influenced judgments at time 1 (ie, after reading the
first segment of the vignette). Each regression analy-
sis provided information on the amount of variance
explained, effect sizes, and significance of variables
predictive of each of the 3 dependent variables. The
influence of each independent variable and the
overall power of the regression model were evalu-
ated by using the multiple correlation squared (R?).

In order to determine which variables were pre-
dictive of judgments at time 2 (ie, judgments made
after reading the second segment of the vignette), a

Results
Demographic Data

A total of 67 nurses returned completed surveys
(44% response rate). The unit of analysis in the facto-
rial survey design is the vignette, not the respon-
dent.*”** Thus, the returned surveys
provided 335 vignettes for analysis, a
number adequate to maintain 80%
power with a medium-small effect
size. Table 3 provides a summary of
the characteristics of the respondents.
Most respondents (64%) were 26 to
40 years old and had worked as reg-
istered nurses for less than 10 years.
Although 30% of nurses had more
than 10 years’ critical care experience,
many (75%) had only recently started
working in their current ICU. A total

Oxygen saturation
and cerebral per-
fusion pressure
influenced judg-
ments to manage
a situation through
consultation.

separate set of regression analyses was performed.
A regression model was created for each follow-up
judgment. For each model, a series of regression
analyses was performed in which different groups
of variables (ie, vignette variables at time 1, vignette
variables at time 2, and judgment scores at time 1)
were entered in blocks to determine which variables

www.ajcconline.org

of 58% of the respondents had a bachelor’s degree
in nursing, 22% had associate degrees, and 19% had
nursing diplomas.

At the end of the demographic survey, nurses
were asked to indicate knowledge of evidence-based
guidelines for TBI patients. In response to this ques-
tion, only 27% (n=18) indicated they had knowledge
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Table 2

Situational vignette variables

VELELI ) Level Rationale
Primary diagnosis 1 Epidural hematoma Epidural hematoma occurs in 2% to 6% of TBI
2 Subdural hematoma patients, subdural hematoma in 30%, and
3 Intracranial hemorrhage intracranial hemorrhage in 4% to 15%.
4 Diffuse axonal injury Diffuse axonal injury accounts for 50% of TBIs.*">**
Secondary diagnosis 1 Extracranial injuries Extracranial injuries occur in 95% of TBI patients.”
2 Hypertension Hypertension and diabetes occur in 28% to 73%
3 Diabetes mellitus and increase mortality rates.26282¢
4 None
Patient's age, y 1 25 Most TBI patients are 15 to 34 years old. Age is a
2 35 strong predictor of outcome in TBI patients.™*
3 45
4 55
5 65
6 75
7 85
Patient’s sex 1 Male Males are 1.5 times more likely than females to
2 Female have a TBI."”
Mechanism of injury 1 Fall Falls, motor vehicle accidents, being struck, and
2 Motor vehicle accident assaults are leading causes of TBI.
3 Struck by a blunt object Motor vehicle accidents are responsible for the
4 Assault highest number of hospitalized TBI patients."
Nursing shift 1 Days The types of decisions made by nurses vary by
2 Evenings nursing shift.>'
3 Nights
Type/time of assessment 1 Follow-up assessment/15 minutes later ~ Reassessment of changes in a patient’s status must
(used only in follow-up 2 Routine shift reassessment/4 hours later ~ be done at least every 15 minutes.

vignette)

Abbreviation: TBI, traumatic brain injury.

of existing guidelines. However, when asked to write

in the name of the guidelines, no nurses referred to
guidelines supplied by the BTE" which are the cur-
rent evidence-based standard of care for TBI patients.

Correlational Analysis of Dependent Variables
Analyses were performed to determine correla-
tions among the 3 dependent variables: risk for sec-
ondary brain injury, management solely with nursing
interventions, and management by consulting. Judg-
ments about risk for secondary brain injury and
management by consulting were moderately corre-
lated (R=0.767; P=.001); judgments about risk for
secondary brain injury and management solely with
nursing interventions had a modest negative corre-
lation (R=-0.775; P=.001). Thus, nurses who judged
patients at high risk for secondary brain injury were
more likely to consult another member of the health
care team and less likely to use solely nursing inter-
ventions. As expected, we also detected a modest
negative correlation between judgments to use solely
nursing interventions and to consult (R=-0.758;
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Routine reassessment of intensive care unit
patients in stable condition is done at least every
4 hours."™3°

P=.001), indicating that nurses who judged that a
situation would be best managed with nursing inter-
ventions would be less likely to consult another
member of the health care team.

Regression Analyses of Judgments at Time 1

A regression model was first created to identify
variables predictive of judgments about a patient’s
risk of secondary brain injury at time 1. All physio-
logical and situational variables from the initial
vignette segment were entered into the analysis. The
resulting regression model was significant: R=0.613;
R?=0.376; R?, 4;=0.308; F3; 5, =5.500; P<.001).
Specifically, physiological and situational variables
had a 0.613 correlation with likelihood of second-
ary brain injury and accounted for more than 30%
of the variance. Table 4 presents a summary of the
regression coefficients predictive of judgments at
time 1. The significant physiological and situational
variables predictive of time 1 judgments about a
patient’s risk for secondary brain injury were oxygen
saturation (f=.305; P<.001), ICP (B=.197;, P=.001),
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Template of initial vignette (segment 1):

unit on the (shift). The patient has sustained a

You are performing your initial assessment when caring for a

(gender) patient in your surgical intensive care

(primary diagnosis) from
(secondary diagnosis). In performing your assessment, you record the following values:

(mechanism of injury) and has

(Blood pressure)

(Oxygen saturation)

(Body temperature)
(Intracranial pressure)
(Cerebral perfusion pressure)

1. What is the likelihood that this situation places your patient at increased risk for additional injury to the brain?

(Not very likely)
0 1 2 3

2. What is the likelihood that you would manage this situation solely with nursing interventions?

(Not very likely)
0 1 2 3

(Very likely)
7 8 9 10

(Very likely)
7 8 9 10

3. What is the likelihood that you would consult another member of the health care team to assist in managing this situation?

(Not very likely)
0 1 2 3

(Very likely)
7 8 9 10

Template of follow-up vignette (segment 2):

You are now performing your

(type of assessment) on this same patient. You now record the following values:

(Blood pressure)

(Oxygen saturation)

(Body temperature)
(Intracranial pressure)
(Cerebral perfusion pressure)

1. What is the likelihood that this situation places your patient at increased risk for additional injury to the brain?

(Not very likely)
0 1 2 3

2. What is the likelihood that you would manage this situation solely with nursing interventions?

(Not very likely)
0 1 2 3

(Very likely)
7 8 9 10

(Very likely)
7 8 9 10

3. What is the likelihood that you would consult another member of the health care team to assist in managing this situation?

(Not very likely)
0 1 2 3

Figure Vignette templates.

CPP ($=.461; P<.001), primary diagnosis (f=.112;
P=.04), mechanism of injury (f=.143; P=.02), and
nursing shift (f=.111; P=.04).

A second regression model was created to
determine how the same set of physiological and
situational variables were predictive of the second
dependent variable: judgments to manage a situation
solely with nursing interventions. The resulting regres-
sion model was significant (R=0.557; R?=0.310;
Rzadj =0.235; 1:33'301 =4.103; P<.001), explaining
approximately 24% of the variance in judgments.
Significant predictors of judgments in this model
(Table 4) were oxygen saturation (f=-.331; P<.001),
ICP (B=-.186; P=.003), CPP (B =-.314; P=.001),
and nursing shift (f=.116; P=.04).

A third regression model (Table 4) was then
created to examine which physiological and situa-
tional variables influenced the third judgment at
time 1: judgments to consult another member of

www.ajcconline.org

(Very likely)
7 8 9 10

the health care team to assist in managing a situation.
This model was significant (R=.500; R?=0.250;
R?,4;=0.168; F33 3, =3.037; P<.001) and explained
more than 16% of the variance in judgments. How-
ever the only variables that were significant predic-
tors of judgments to consult were oxygen saturation
(B=.327; P<.001) and CPP ($=.265; P=.01).

The regression analyses described for time 1 indi-
cate independent variables that influence initial
judgments of ICU nurses. In further regression analy-
ses, groups of variables were entered in blocks to
determine which variables were predictive of ICU
nurse judgments at time 2.

In order to determine how vignette variables at
time 1 (ie, physiological and situational variables in
the first vignette segment), vignette variables at time
2 (ie, physiological and situational variables in the
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Table 3
Demographic data of nurse respondents

Characteristic No. %2
Age, y

20-25 6 9

26-30 15 22

31-35 18 27

36-40 10 15

>40 18 27
Ethnicity®

White 61 92

Other 5 8
Years as registered nurse

0-10 41 61

=11 26 39
Years in intensive care

0-10 47 70

=11 20 30
Years in current intensive care unit

0-10 years 50 75

11 years or greater 17 25
Years caring for patients with traumatic brain injury

0-10 50 75

=11 17 25
Highest nursing degree

Associate degree 15 22

Nursing diploma 13 19

Bachelor’s degree 39 58
Primary nursing shift

Days 17 25

Day/night 20 30

Day/evening 7 10

Nights 22 33

Evenings 1 1

a Because of rounding, not all percentages total 100.
b One nurse did not respond to this question.

second vignette segment), and judgments at time 1
influenced judgments about secondary brain injury
at time 2, a series of regression equations were per-
formed in which each group of variables was
entered in blocks.

In order to identify variables predictive of time
2 judgments about patients’ risk for secondary brain
injury, physiological variables at time 1 were entered
into the first block of a regression equation. These
variables were significant and accounted for 12% of
the variance in judgments (R =0.404; R2=0.164;
R2adj =0.124; F=4.160; P<.001). Vignette variables
from time 2 were then entered into the second block
of the regression equation. These variables increased
the variance explained in the model to 24% (R=0.553;
R?=0.305; R?,4;=0.244; F=4.997; P<.001). Block 3
contained the judgment scores about likelihood of
secondary brain injury from time 1 (ie, judgments
by nurses after reading the first segment of the
vignette). Addition of these variables to the regression
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equation increased the variance explained to 67%
(R=0.834; R?=0.695; R?,4;=0.667; F=24.902;
P<.001). Overall, judgment scores from time 1
explained the majority of the variance in judgments
about a patient’s risk for secondary brain injury at
time 2. Table 5 lists the regression coefficients for
the individual vignette variables that were signifi-
cant predictors of judgments.

Regression analyses were then performed in
which the same groups of variables were again entered
in blocks to determine which variables were predic-
tive of time 2 judgments to manage a situation solely
with nursing interventions. Each block of variables
produced a significant regression equation, with judg-
ments at time 1 again accounting for the majority of
the variance (60%) in judgments at time 2 (R=0.801;
R?=0.642; R, 4;=0.609; F=19.597; P<.001).

A final set of regression analyses was performed
to determine how these variables influenced judg-
ments to consult another member of the health care
team at time 2. The same groups of variables were
again entered in blocks into the regression equation.
This regression model was significant, with judg-
ments at time 1 accounting for most of the variance
(53%) in judgments at time 2 (R=0.754; R2=0.569;
R2,;=0.531; F=14.985; P<.001).

Discussion

The purpose of this study was to determine which
physiological and situational variables influence ICU
nurses’ judgments about secondary brain injury in
patients with TBI. We found that physiological vari-
ables explained most of the variance in nurses’ initial
judgments about secondary brain injury. Specifically, a
patient’s oxygen saturation, ICP, and CPP were signifi-
cant predictors of judgments about the patient’s risk
for secondary brain injury and of managing a situa-
tion solely with nursing interventions. Judgments to
manage a situation through consultation with other
members of the health care team were influenced by
oxygen saturation and CPP. As values for these physio-
logical variables in the vignettes worsened, a corre-
sponding increase occurred in judgment scores for a
patient’s risk and for consulting and a decrease in
judgments to solely use nursing interventions.

These findings are consistent with the routine
education ICU nurses receive on managing critically
ill patients: to ensure adequate airway protection
and oxygenation as a priority during resuscitation
and care.“** Ensuring adequate oxygen saturation
levels is therefore an expected standard of care for
critically ill patients, and particularly for brain-injured
patients because hypoxia decreases cerebral oxy-
genation, leading to secondary brain injury.****
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Our finding that oxygen saturation was a significant
predictor of all judgments is therefore consistent
with the required education and expectations of
ICU nurses to ensure adequate oxygenation as a
priority when caring for patients.

ICU nurses are taught to consider the “whole
picture” when interpreting physiological parameters
in TBI patients. Because a patient’s blood pressure,
ICP, and CPP values depend on one another (ie,
mean arterial pressure - ICP = CPP), nurses are often
instructed that fluctuations in blood pressure can
usually be tolerated, provided that the patient’s ICP
remains within normal limits (<25 mm Hg), and,
more important, that CPP values remain greater
than 60 mm Hg.”** Thus, our finding that oxygen
saturation and CPP were significant predictors of all
3 judgments about secondary brain injury (ICP was
a significant predictor of only 2 judgments, and
blood pressure was not a significant predictor) is
consistent with the literature on management of
secondary brain injury in TBI patients.**”"

Worsening values for body temperature were
not significant predictors of judgments in this study.
Nationally, nurses vary in how they define elevated
temperature (fever) and determine appropriate
interventions.”” Currently, no evidence-based stan-
dards of care for temperature management are avail-
able, particularly for TBI patients. Although fever
in TBI patients has been associated with poor out-
comes,”*** to what extent nurses are aware of this
information when determining risk for secondary
brain injury is not clear. Our finding that elevated
temperature did not influence judgments about sec-
ondary brain injury suggests that nurses do not rou-
tinely associate the physiological value of body
temperature with secondary brain injury. This find-
ing is consistent with the literature that nurses vary
in how they define and respond to elevated temper-
ature when caring for TBI patients.”

Nursing practice is increasingly influenced by
evidence-based standards, and nurses are expected
to be knowledgeable about research findings and
clinical guidelines affecting the nurses’ area of clini-
cal expertise. However, marked gaps still remain
between best evidence and nursing practice.”>” In
our study, only 27% of nurses were aware of evidence-
based guidelines for managing physiological param-
eters in TBI patients. Of those nurses who responded
that they were aware of guidelines, not 1 nurse was
able to cite the name of guidelines established by the
BTE" which are the current standard of evidence-
based care for TBI patients. This finding is particularly
interesting, because 2 of the ICUs in the study had
implemented BTF guidelines as standard practice

www.ajcconline.org

Table 4

Summary of regression coefficients
predictive of judgments at time 1

Judgment Significant variables B t P
Patient at risk Oxygen saturation 305  5.212 <.001
for.seFO.ndary Intracranial pressure 197 3.381 .001
brain injury
Cerebral perfusion pressure  .461 4.956 <.001
Primary diagnosis 112 2.011 .04
Mechanism of injury .143 2.393 .02
Nursing shift 111 0.209 .04
Manage solely Oxygen saturation -.331 -5.373 <.001
‘.N'th nursing Intracranial pressure -.186 -3.037 .003
interventions
Cerebral perfusion pressure -.314 -3.212 .001
Shift 116 2.031 .04
Manage by Oxygen saturation 327 5.133 <.001
@AY Cerebral perfusion pressure  .265  2.602 .01
member of
health care
team
Table 5
Summary of regression coefficients
predictive of judgments at time 2
Judgment Significant variables B t P
Patient at risk Blood pressure .160  2.629 .009
el .seso_ndary Oxygen saturation 294 4827 <.001
brain injury
Intracranial pressure .187  3.135 .002
Cerebral perfusion pressure  .448 4.175 <.001
Mechanism of injury =142 -2.492 .01
Nursing shift -170 -2.975 .02
Manage solely Blood pressure -.135  -2.092 .04
\.Nlth nursing Oxygen saturation -.287 -4.544 <.001
interventions
Cerebral perfusion pressure  .183  3.057 .002
Nursing shift 239 4.044 <.001
Manage by Oxygen saturation 334 1.818 <.001
GG Cerebral perfusion pressure  .342  1.635 .003
member of
health care Diagnosis 123 197 .05
team Mechanism of injury .193  2.907 .004

within their units. Further, a recent survey™ of 413
trauma centers in the United States indicated that

66% of trauma centers are compliant with BTF guide-
lines. The finding that nurses in our study were not
aware of these guidelines therefore indicates that
ICU nurses still lack knowledge of evidence-based
guidelines for prevention of secondary brain injury
in TBI patients. Although evidence-based guidelines
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Ensuring ade-
quate oxygen
saturation levels
Is an expected
standard of care.

No evidence-
based standards
for temperature

management exist.

may be in place, ICU nurses may not be receiving
adequate education about these guidelines.

We used a multiple segment factorial survey
design to investigate how different groups of vari-
ables influenced ICU nurses’ judgments at 2 differ-
ent times. A key advantage of the factorial survey
method is the high degree of internal validity.* The
combination of experimental design and a survey
method enhances internal validity
by allowing the values of each inde-
pendent variable to vary randomly,
eliminating the multicollinear nature
of the variables and enhancing the
possible variance of the independent
variables.* Content validity of the
vignettes was established by using
the recent-case method.”””* Nurses
were asked to provide information about the most
recent TBI patient they cared for in their ICU. Data
from these questions were then used to validate the
content of randomly generated vignettes. Stability
between variables reported in recent cases and vignette
variables established content validity.

Use of the factorial survey design was valuable,
because the design closely resembles real-life scenar-
ios encountered in the ICU, where a patient’s status
can quickly change and nurses often make judgments
based on previous situations or responses associated
with that patient.”® The regression analyses with the
second segment of the vignettes (ie, judgment scores
at time 2) indicated that the single best predictor of
follow-up judgments was the initial judgments made
by a nurse. Judgments at time 1 nearly doubled the
explained variance in judgments at time 2. The result-
ing variance explained for all 3 judgments at time 2
was significantly increased to approximately 60%.

The primary limitation of our study is that
data on judgments were gathered by using vignettes
rather than by direct observation in the clinical
setting. However, when several highly intercorre-
lated variables are examined, infer-
ring causation between each variable
and judgments is difficult. In addi-
tion, manipulating physiological
variables in an observational study
to determine how ICU nurses
would respond would be difficult
and unethical. Use of the factorial
survey design allows for investigation of how fluc-
tuations in these individual variables influence
judgments. Therefore, to address this limitation
and ensure that the vignettes accurately reflected
clinical situations, content validity of the vignettes
was first established.

A]CC AMERICAN JOURNAL OF CRITICAL CARE, OnlineFirst

A second limitation of the study is the generaliz-
ability of the findings. Although the sample consisted
of nurses from 3 ICUs at 2 different trauma centers,
the sample size was not large enough to conclude
that the judgments in this study reflect judgments
made by all ICU nurses. Characteristics of respon-
dents were similar to those of nonrespondents, indi-
cating that the study sample reflected nurses working
in the 3 units. However, because the sample was lim-
ited to nurses working in a single geographical loca-
tion, and because education on secondary brain
injury varies by nursing unit and hospital, we cannot
assume that ICU nurses working in all trauma centers
would respond similarly to the vignettes.

Conclusion

We examined how physiological and situational
variables influenced ICU nurses’ judgments about
secondary brain injury in TBI patients. Together, the
variables explained a significant proportion of the
variance in judgments about a patient’s risk for sec-
ondary brain injury, managing a situation solely
with nursing interventions, and managing a situa-
tion by consulting another member of the health
care team. Our findings highlight the need for stan-
dardized, evidence-based content for ICU nurses
on management of secondary brain injury in TBI
patients. Information from this study can be used
to guide such educational initiatives and as a basis
for future research on the effects of these educa-
tional interventions on the incidence of secondary
brain injury and patients’ outcomes.
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the article by Lemke, “Sympathetic Storming After
Severe Traumatic Brain Injury” (February 2007).

REFERENCES

1. Centers for Disease Control and Prevention, National Center
for Injury Prevention and Control, Division of Injury and
Disability Outcomes and Progress. Traumatic brain injury in
the United States: a report to Congress. http://www.cdc.gov
/ncipc/tbi/tbi_congress/TBI_in_the_US.pdf. Published
December 1999. Accessed April 26, 2009.

2. Centers for Disease Control and Prevention, National Cen-
ter for Injury Prevention and Control, Division of Injury
and Disability Outcomes and Progress. Traumatic brain
injury in the United States: emergency department visits,
hospitalizations, and deaths. www.cdc.gov/ncipc/pub-res

www.ajcconline.org

Downloaded from http://ajcc.aacnjournals.org/ by AACN on September 15, 2016


http://ajcc.aacnjournals.org/

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

/TBI_in_US_04/TBI-USA_Book-Oct1.pdf. Published October
2004. Accessed April 26, 2009.

. Davis AE. Mechanisms of traumatic brain injury: biome-

chanical, structural and cellular considerations. Crit Care
Nurs Q. 2000;23:1-13.

. McNair ND. Traumatic brain injury. Nurs Clin North Am.

1999;34:637-659.

. Jeremitsky E, Omert L, Dunham CM, Protetch J, Rodriguez

A. Harbingers of poor outcome the day after severe brain
injury: hypothermia, hypoxia, and hypoperfusion. J Trauma.
2003;54:312-319.

. Jones PA, Andrews PJ, Midgley S, et al. Measuring the bur-

den of secondary insults in head-injured patients during
intensive care. J Neurosurg Anesthesiol. 1994;6(1):4-14.
Andrews PJ, Sleeman DH, Statham PF, et al. Predicting
recovery in patients suffering from traumatic brain injury
by using admission variables and physiological data: a
comparison between decision tree analysis and logistic
regression. J Neurosurg. 2002;97(2):326-336.

. Chesnut RM, Marshall LF, Klauber MR, et al. The role of

secondary brain injury in determining outcome from
severe head injury. J Trauma. 1993;34(2):216-222.

. Geffroy A, Bronchard R, Merckx P, et al. Severe traumatic

head injury in adults: which patients are at risk of early
hyperthermia? Intensive Care Med. 2004;30:785-790.
Kirkness CJ, Burr RL, Cain KC, Newell DW, Mitchell PH. Rela-
tionship of cerebral perfusion pressure levels to outcome in
traumatic brain injury. Acta Neurochir Suppl. 2005; 95:13-16.
Brain Trauma Foundation, American Association of Neuro-
logical Surgeons, The Joint Section on Neurotrauma of
Critical Care. Guidelines for the management of severe
traumatic brain injury. 3rd ed. http://www.braintrauma.org
/site/DocServer/Guidelines_Management_2007w_bookmarks
.pdf?docID=621. Accessed May 15, 2009.

Langlois J, Rutland-Brown W, Thomas K. Traumatic brain
injury in the United States: emergency department visits,
hospitalizations, and deaths. http://www.cdc.gov/ncipc/pub-res
/TBI_in_US_04/TBI|%20in%20the%20US_Jan_2006.pdf. Pub-
lished January 2006. Accessed April 26, 2009.

Hickey J. The Clinical Practice of Neurological and Neuro-
surgical Nursing. 5th ed. Philadelphia, PA: Lippincott
Williams & Wilkins; 2003.

Brucia J, Rudy E. The effect of suction catheter insertion
and tracheal stimulation in adults with severe brain injury.
Heart Lung. 1996;25:295-303.

Kerr ME, Rudy EB, Weber BB, et al. Effect of short-duration
hyperventilation during endotracheal suctioning on intracra-
nial pressure in severe head-injured adults. Nurs Res. 1997;
46:195-201.

Rising CJ. The relationship of selected nursing activities to
ICP. J Neurosci Nurs. 1993;25:302-308.

Crosby LJ, Parsons LC. Cerebrovascular response of closed
head-injured patients to a standardized endotracheal tube
suctioning and manual hyperventilation procedure. J Neu-
rosci Nurs. 1992;24:40-49.

Hugo M. Alleviating the effects of care on the intracranial
pressure (ICP) of head injured patients by manipulating
nursing care activities. Intensive Care Nurs. 1987;3:78-82.
March K, Mitchell P, Grady S, Winn R. Effect of backrest
position on intracranial and cerebral perfusion pressures.
J Neurosci Nurs. 1990;22:375-381.

Mitchell PH, Mauss NK. Relationship of patient-nurse activ-
ity to intracranial pressure variations: a pilot study. Nurs
Res. 1978;27:4-10.

Mitchell PH, Ozuna J, Lipe HP. Moving the patient in bed:
effects on intracranial pressure. Nurs Res. 1981;30:212-218.
Parsons LC, Shogan JS.The effects of the endotracheal
tube suctioning/manual hyperventilation procedure on
patients with severe closed head injuries. Heart Lung.
1984;13:372-380.

Rudy EB, Turner BS, Baun M, Stone KS, Brucia J. Endotra-
cheal suctioning in adults with head injury. Heart Lung.
1991; 20:667-674.

Snyder M. Relation of nursing activities to increases in
intracranial pressure. J Adv Nurs. 1983;8:273-279.

Kenner G. Nursing Care Activities in Traumatic Brain Injury
Patients With Physiologic Monitoring [thesis]. Seattle: Uni-
versity of Washington; 2000.

Coronado VG, Thomas KE, Sattin RW, Johnson RL.The CDC
traumatic brain injury surveillance system. J Head Trauma
Rehabil. 2005;20:215-228.

www.ajcconline.org

27.

28.

29.

30.

31

32.

33.

34.
35.

36.

37

38.

39.

40.

41.

42.

43.

44,

45,

46.

47.

48.

49.

50.

51.

52.

53.

GennarelliTA, Champion HR, Copes WS, Sacco WJ. Compar-
ison of mortality, morbidity, and severity of 59 713 head
injured patients with 114 447 patients with extracranial
injuries. J Trauma. 1994;37:962-968.

Pasquale M, Cipolle M, Masiado T, Wasser T. Utilization of
national trauma databank to determine impact of age and
comorbidity on mortality rates in isolated head injury
[poster 151-S]. Crit Care Med. 2005;33(12 suppl):A40.
Scheetz LJ. Relationship of age, injury severity, injury type,
comorbid conditions, level of care, and survival among
older motor vehicle trauma patients. Res Nurs Health.
2005;28:198-209.

Benner P, Hooper-Kyriakidis P, Stannard D. Clinical Wisdom
and Interventions in Critical Care: A Thinking-in-Action
Approach. Philadelphia, PA: Saunders; 1999.

Bucknall T. Critical care nurses’ decision-making activities
in the natural clinical setting. J Clin Nurs. 2000;9:25-36.
Bakalis N, Bowman GS, Porock D. Decision making in
Greek and English registered nurses in coronary care units.
Int J Nurs Stud. 2003;40(7):749-760.

Currey J, Browne J, Botti M. Hemodynamic instability after
cardiac surgery: nurses’ perceptions of clinical decision-
making. J Clin Nurs. 2006;15:1081-1090.

Tanner CA.Thinking like a nurse: a research-based model of
clinical judgment in nursing. J Nurs Educ. 2006;45:204-211.
Corcoran-Perry S, Narayan S, Cochrane S. Coronary care
nurses’ clinical decision making. Nurs Health Sci. 1999;1:49-61.
Lauri S, Salantera S, Callister LC, Harrisson S, Kappeli S,
MacLeod M. Decision making of nurses practicing in inten-
sive care in Canada, Finland, Northern Ireland, Switzerland,
and the United States. Heart Lung. 1998;27:133-142.

Minick P. The power of human caring: early recognition of
patient problems. Sch Inq Nurs Pract. 1995;9(4):303-321.
Peden-McAlpine C, Clark N. Early recognition of client sta-
tus changes. Dimens Crit Care Nurs. 2002;21:144-151.
Fonteyn M, Fisher A. Critical care nurses’ reasoning in
practice and associated indicators of patient outcome. In:
Grobe SJ, Pluyter-Wenting ESP, eds. Nursing Informatics:
An International Overview for Nursing in a Technological
Era. Philadelphia, PA: Elsevier; 1994:481-485.

Villanueva N. Experiences of critical care nurses caring for
unresponsive patients. J Neurosci Nurs. 1999;31(4):216-223.
Cooksey RW.The methodology of social judgment theory.
Thinking Reasoning. 1996;2(2/3):141-174.

Brown R, Brown R, Edwards J, Nutz J. Variation in a medical
faculty’s decisions to transfuse. Med Care. 1992;30:1083-1093.
Brown RL, Brown RL, Saunders LA, Castelaz CA, Papasoulio-
tis O. Physicians’ decisions to prescribe benzodiazepines for
nervousness and insomnia. J Gen Intern Med. 1997;12(1):44-52.
Lai FC. Emergency Room Nurses’ Responses to Domestic
Violence Cases in Taiwan [dissertation]. Kent, Ohio: Kent
State University; 2007.

Ganong LH, Coleman M. Multiple segment factorial
vignette designs. J Marriage Fam. 2006;68(2):455-468.
Holmes M, Rovner D, Rothert M, Schmitt N, Given C,
lalongo N. Methods of analyzing physician practice pat-
terns in hypertension. Med Care. 1989;27:59-68.

Ludwick R, Wright M, Zeller R, Dowding D, Lauder W,
Winchell J. An improved methodology for advancing nurs-
ing research. ANS Adv Nurs Sci. 2004;27(3):224-238.
Ludwick R, Zeller R. The factorial survey: an experimental
method to replicate real world problems. Nurs Res. 2001;
50(2):129-133.

Chesnut RM, Marshall SB, Piek J, Blunt BA, Klauber MR,
Marshall LF. Early and late systemic hypotension as a fre-
quent and fundamental source of cerebral ischemia follow-
ing severe brain injury in the Traumatic Coma Data Bank.
Acta Neurochir Suppl. 1993;59:121-125.

Doberstein CE, Hovda DA, Becker DP Clinical considerations
in the reduction of secondary brain injury. Ann Emerg
Med. 1993;22:993-997.

BardtTF, Unterberg AW, Hartl R, Kiening KL, Schneider GH,
Lanksch WR. Monitoring of brain tissue PO2 in traumatic
brain injury: effect of cerebral hypoxia on outcome. Acta
Neurochir Suppl. 1998;71:153-156.

Diringer MN, Reaven NL, Funk SE, Uman GC. Elevated
body temperature independently contributes to increased
length of stay in neurologic intensive care unit patients.
Crit Care Med. 2004;32:1489-1495.

Jiang J, Gao G, LiW,Yu M, Zhu C. Early indicators of prog-
nosis in 846 cases of severe traumatic brain injury. J Neu-

AJCC AMERICAN JOURNAL OF CRITICAL CARE, OnlineFirst

Downloaded from http://ajcc.aacnjournals.org/ by AACN on September 15, 2016


http://ajcc.aacnjournals.org/

54.

55.

56.

57

58.

59.

60.

61.

62.

63.

64.

rotrauma. 2002;19(7):869-874.

March K, Wellwood J, Lovasick D, Madden L, Criddle L,
Henrickson S. Craniocerebral trauma. In: Bader M, Little-
johns L, eds. AANN Core Curriculum for Neuroscience
Nursing. 4th ed. St Louis, MO: Saunders; 2004:277-334.
Bekar A, Ipekoglu Z, Tureyen K, Bilgin H, Korfali G, Korfali
E. Secondary insults during intrahospital transport of neu-
rosurgical intensive care patients. Neurosurg Rev. 1998;
21:98-101.

Graham DI, Lawrence AE, Adams JH, Doyle D, McLellan
DR. Brain damage in non-missile head injury secondary to
high intracranial pressure. Neuropathol App! Neurobiol.
1987;13:209-217.

Juul N, Morris GF, Marshall SB, Marshall LF. Intracranial
hypertension and cerebral perfusion pressure: influence on
neurological deterioration and outcome in severe head
injury. The Executive Committee of the International Selfo-
tel Trial. J Neurosurg. 2000;92:1-6.

Miller JD, Becker DP, Ward JD, Sullivan HG, Adams WE,
Rosner MJ. Significance of intracranial hypertension in
severe head injury. J Neurosurg. 1977,47:503-516.

Uzzell BP, Obrist WD, Dolinskas CA, Langfitt TW. Relationship
of acute CBF and ICP findings to neuropsychological out-
come in severe head injury. J Neurosurg. 1986;65:630-635.
Changaris DG, McGraw CP, Richardson JD, Garretson HD,
Arpin EJ, Shields CB. Correlation of cerebral perfusion
pressure and Glasgow Coma Scale to outcome. J Trauma.
1987;27:1007-1013.

Mosenthal AC, Livingston DH, Lavery RF, et al. The effect of
age on functional outcome in mild traumatic brain injury:
6-month report of a prospective multicenter trial. J Trauma.
2004;56:1042-1048.

Choi SC, Narayan RK, Anderson RL, Ward JD. Enhanced
specificity of prognosis in severe head injury. J Neurosurg.
1988;69:381-385.

Choi SC, Ward JD, Becker DP. Chart for outcome prediction
in severe head injury. J Neurosurg. 1983;59:294-297.
Lokkeberg AR, Grimes RM. Assessing the influence of

A]CC AMERICAN JOURNAL OF CRITICAL CARE, OnlineFirst

65.

66.

67.

68.

69.

71.

72.

73.

74.

75.

non-treatment variables in a study of outcome from severe
head injuries. J Neurosurg. 1984;61:254-262.

Narayan RK, Greenberg RP, Miller JD, et al. Improved con-
fidence of outcome prediction in severe head injury: a
comparative analysis of the clinical examination, multi-
modality evoked potentials, CT scanning, and intracranial
pressure. J Neurosurg. 1981;54:751-762.

McNett M. The predictive ability of Glasgow Coma Scale
scores in head-injured patients: a review. J Neurosci Nurs.
2007;39(2):68-75.

American Association of Critical-Care Nurses. Standards of
care for acute and critical care nursing practice. http://www
.aacn.org/AACN/practice.nsf/Files/acstds/$file/130300StdsAcute
.pdf. Accessed April 27, 2009.

American Heart Association. Handbook of Emergency Car-
diovascular Care: 2005 Guidelines for Cardiopulmonary
Resuscitation and Emergency Cardiovascular Care. Dallas,
TX: American Heart Association.

Robertson C. Desaturation episodes after severe head
injury: influence on outcome. Acta Neurochir Suppl. 1993;
59:98-101.

. Chamberlain DJ.The critical care nurse’s role in preventing

secondary brain injury in severe head trauma: achieving
the balance. Aust Crit Care. 1998;11:123-129.

Nolan S.Traumatic brain injury: a review. Crit Care Nurs Q.
2005;28(2):188-194.

Thompson HJ. Intensive care unit management of fever
following traumatic brain injury. Intensive Crit Care Nurs.
2007;23:91-96.

Thompson HJ, Kirkness C, Mitchell B, Webb D. Fever man-
agement practices of neuroscience nurses: national and
regional perspectives. J Neurosci Nurs. 2007;39(3):151-161.
Hesdorffer D, Ghajar J. Marked improvement in adherence
to traumatic brain injury guidelines in United States
trauma centers. J Trauma. 2008;63:841-848.

Ludwick R, O'Toole R, O'Toole A, Webster S. Measuring judg-
ments of professionals: using vignettes in a social survey
about patient confusion. J Clin Geropsychol. 1999;5(3):177-189.

www.ajcconline.org

Downloaded from http://ajcc.aacnjournals.org/ by AACN on September 15, 2016


http://ajcc.aacnjournals.org/

American Journal of
Critical Care

Evidence-based interdisciplinary knowledge for high acuity and critical care

Judgments of Critical Care Nurses About Risk for Secondary Brain Injury
Molly McNett, Margaret Doheny, Carol A. Sedlak and Ruth Ludwick

Am J Crit Care 2009; 10.4037/ajcc2009293
©2009 American Association of Critical-Care Nurses
Published online http://ajcc.aacnjournals.org/

Personal use only. For copyright permission information:
http://ajcc.aacnjournals.org/cgi/external_ref?link_type=PERMISSIONDIRECT

Subscription Information
http://ajcc.aacnjournals.org/subscriptions/

Information for authors
http://ajcc.aacnjournals.org/misc/ifora.xhtml

Submit a manuscript
http://www.editorialmanager.com/ajcc

Email alerts
http://ajcc.aacnjournals.org/subscriptions/etoc.xhtml

The American Journal of Critical Care is an official peer-reviewed journal of the American Association of Critical-Care Nurses
(AACN) published bimonthly by AACN, 101 Columbia, Aliso Viejo, CA 92656. Telephone: (800) 899-1712, (949) 362-2050, ext.
532. Fax: (949) 362-2049. Copyright ©2016 by AACN. All rights reserved.

Downloaded from http://ajcc.aacnjournals.org/ by AACN on September 15, 2016


http://ajcc.aacnjournals.org/cgi/external_ref?link_type=PERMISSIONDIRECT
http://ajcc.aacnjournals.org/subscriptions/
http://ajcc.aacnjournals.org/misc/ifora.xhtml
http://www.editorialmanager.com/ajcc
http://ajcc.aacnjournals.org/subscriptions/etoc.xhtml
http://ajcc.aacnjournals.org/

