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Introduction: Obstetric complications and adverse patient events are often preventable.
Teamwork and situational awareness (SA) can improve detection and coordination of
critical obstetric (OB) emergencies, subsequently improving decision making and patient
outcomes. The purpose of this study was to assess the effectiveness of a team training
intervention in improving learning and transfer of teamwork, SA, decision making, and
cognitive bias as well as patient outcomes in OB. Method: An adapted TeamSTEPPS
training program was delivered to OB clinicians. Training targeted communication, mutual
support, situation monitoring, leadership, SA, and cognitive bias. We conducted a repeated
measures multilevel evaluation of the training using Kirkpatrick’s (1994) framework of
training evaluation to determine impact on trainee reactions, learning, transfer, and results.
Data were collected using surveys, situational judgment tests (SJTs), observations, and
patient chart reviews. Results: Participants perceived the training as useful. Additionally,
participants acquired knowledge of communication strategies, though knowledge of other
team competencies did not significantly improve nor did self-reported teamwork on the
unit. Although SJT decision accuracy did not significantly improve for all scenarios, results
of behavioral observation suggest that decision accuracy significantly improved on the job,
and there was a marginally significant reduction in babies’ hospital length of stay. Discus-
sion: These findings indicate that the training intervention was partially effective, but more
work needs to be done to determine the conditions under which training is most effective,
and the ways in which to sustain improvements. Future research is needed to confirm its
generalizability to additional OB units and departments.
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Globally, approximately 287,000 women an-
nually die as a result of pregnancy or childbirth
complications (World Health Organization,
2010). In modern obstetric units, maternal
deaths have increased in the last two decades to
about 22,980 adverse events in the U.S. alone
(Bailit & Blanchard, 2004). Human error is one
of the greatest contributors to the occurrence of
adverse events (Cook & Woods, 1994) in med-
icine. Human error is often a result of human
factors like cognitive workload, (the mental re-
sources required of a person at any one time;
Hart & Staveland, 1988; Paas, Renkl, &
Sweller, 2004), a lack of situation awareness
(SA; the perception of the elements in the en-
vironment in a volume of time and space, the
comprehension of their meaning, and projection
of this status in the near future; Endsley, 1995;
Sitterding et al., 2012), cognitive bias (CB; er-
rors that occur as a result of reliance on heuris-
tics to make decisions; Tversky & Kahneman,
1974), and teamwork (Joint Commission, 2014;
the attitudinal, cognitive, and behavioral drivers
that allow interdependent individuals to attain a
common goal; Salas, Burke, & Cannon-Bowers,
2002). Literature suggests that improving hu-
man shortcomings in these areas may decrease
the occurrence of patient care errors (Carayon &
Wood, 2010; Gaba, Howard, & Small, 1995;
Gregory et al., 2014). Accordingly, we devel-
oped and evaluated a training program to im-
prove teamwork, SA, and decision making.

Deficient SA increases the potential for error as
clinicians are less able to anticipate patient or
environmental problems. However, complete SA
is insufficient to ensure optimal patient safety. For
example, high cognitive workload is one driver of
poor problem detection, low SA, and suboptimal
teamwork. It may also exacerbate CBs (Elstein,
1999; Bordage, 1999; Redelmeier & Shafir, 1995;
Kahneman, Slovic, & Tversky, 1982). In turn,
CBs reduce SA and contribute to erroneous diag-
noses resulting from fixation on initial assess-
ments, emphasis on confirmatory evidence, or
misinterpreting likelihood of risk (Croskerry,
2002, 2003; Redelmeier & Shafir, 1995). Thus, to
realize successful patient outcomes, it is critical to
reduce clinicians’ cognitive demands and improve
their problem detection, SA, and teamwork
(Ebright et al., 2003).

Previous research has supported the use of
training programs to improve decision making
and communication in nonclinical (Salas et al.,

2008) and clinical settings (e.g., Gregory et al.,
2014; Morey et al., 2002; Grogan et al., 2004).
Several studies demonstrate that obstetric non-
technical skills training may be effective in pre-
venting error (Merién et al., 2010), improving
patient outcomes (Phipps et al., 2012; Siassakos
et al., 2009), and perceptions of patient safety
(Freeth et al., 2009; Phipps et al., 2012). The
American Congress of Obstetricians and Gyne-
cologists (2009) recommends teamwork train-
ing for obstetrics, to improve patient safety.
Training has been recommended to attenuate
CB that causes incorrect judgments, and to re-
pair incorrect judgments made under the influ-
ence of CB (Croskerry, 2003).

Encouraged by this collective body of evi-
dence and recommendations from experts, we
developed, implemented, and conducted a mul-
tilevel evaluation of a nontechnical skills train-
ing program in a labor and delivery (L&D) unit.
The aims of the current study are to determine
whether training improves (a) teamwork, (b)
situation awareness, (c) decision making, (d)
cognitive bias, and (e) patient outcomes. We
believe this study is unique in that it not only
addresses these concepts within L&D but also
explores how they materialize across multiple
levels.

Method

Needs Analysis

We conducted a multimethod needs analysis
using interview, observation, and retrospective
chart review methods. Chart reviews identified
that clinicians at times failed to recognize sig-
nals indicating a need for emergent Cesarean
delivery. Interview and observation data eluci-
dated facilitators and barriers to impending
emergency detection on the unit (see Hughes et
al., 2013). Our interview, observation, and chart
reviews revealed that often, in emergent situa-
tions, teamwork, SA, problem detection, and
decision-making were lacking. Therefore we
developed our training to target these deficien-
cies.

Design

We employed a pre-post design to evaluate
training.
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Participants and Setting

Forty-three clinical obstetric staff members at
a 2,338-bed southeastern U.S. teaching hospital
participated. Staff members included 38 regis-
tered nurses, nurse managers, licensed practical
nurses, and nurse educators of a total 60 nurses
on the unit. Two of four resident physicians on
the unit participated, and three staff members
did not indicate their profession. All partici-
pants were located on the L&D, mother–infant,
high risk, or triage units. Participants had not
previously received team training. Participants
were 20 to 60 years old, worked 20 to 100 hours
a week, and had worked �1 to 20 years on their
unit. Hospital employees and members of the
external research team recruited participants for
all parts of the study, and the researchers ob-
tained IRB approval from both participating
hospital and university institutions.

Training Intervention

The researchers modified the TeamSTEPPS
program, an evidence-based teamwork system
for health care professionals designed by the
Agency for Health care Research and Quality
(AHRQ; Webster et al., 2008) that has been
used successfully in other medical centers (Col-
cacchio et al., 2012; Thomas & Galla, 2013), in
accordance with the science of training and
instructional design principles. Specifically, the
researchers modified the training to target four
content areas: (a) problem detection, (b) SA, (c)
CB, and (d) teamwork. Obstetrics literature and
subject matter experts (SMEs) were consulted to
assist with contextual details. The research team
created an instructor script to provide talking
points and helpful directions to allow a novice
TeamSTEPPS instructor (hospital clinician with
20 Years L&D nursing experience) to present the
information in a reproducible way.

The resulting training program was a lecture-
based, interactive program delivered to 43 par-
ticipants in an 85-minute session, and was di-
vided into two modules. Module 1 addressed
the importance of early accurate detection of
emergent crises through maintenance of SA and
elimination of CB. Module 2 encompassed
training of teamwork competencies critical to
health care (leadership, situation monitoring,
mutual support, and communication; see Table
1). The lecture was punctuated with interactive

practice and discussion opportunities as well as
videos to demonstrate teamwork knowledge,
skills, and attitudes (KSAs).

Method of Evaluation and Measures

We used a pre–post design and applied Kirk-
patrick’s training evaluation framework to eval-
uate the training program (i.e., reactions, learn-
ing, transfer, and results; Kirkpatrick, 1994,
1996). Data were collected via surveys, situa-
tional-judgment tests (SJTs), observations, and
chart reviews (see Table 2).

Kirkpatrick Evaluation

Reactions. A 6-item survey asking the ex-
tent to which trainees were satisfied with the
training and found the program useful on a
7-point Likert scale (1 � strongly disagree, 7 �
strongly agree; � � .96), was given immedi-
ately after the training.

Learning. We administered a 7-item mul-
tiple choice and true/false questionnaire asking
trainees to select the correct responses to SA
items (e.g., which signal indicates that a patient
is experiencing a problem or complication?),
and teamwork items (e.g., which of these is not
an effective tool for communicating patient sta-
tus?) to determine a change in skills post train-
ing. These items were asked both immediately
before and after training.

Transfer. To investigate whether trainees
transferred the learned skills to the job, we
explored what Detterman (1993) terms ‘near’
and ‘far’ transfer. Detterman’s definition of
transfer is the degree to which a behavior will
be repeated in a new situation. Transfer to sit-
uations that are similar to the original learning
environment are conceptualized as ‘near trans-
fer’ and dissimilar situations are conceptualized
as ‘far’ transfer. As such, training transfer was
captured in three ways: (a) eight SJT items to
assess how learned KSAs would be applied to
paper patient scenarios as a proxy for on-the-job
decision making (i.e., near transfer) and three
SJTs to assess transfer of CB reduction skills; (b)
self-reported perceptions of teamwork on the unit
(i.e., far transfer); (c) behavioral observations of
decision accuracy on the unit (i.e., far transfer).

SJTs. The research team developed eight
patient vignettes with the assistance and valida-
tion of clinical experts within our research team
(i.e., two nurse practitioners). Another experi-
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enced obstetric nurse reviewed and edited the
vignettes. Then, two experienced obstetric
nurses with doctoral degrees ranked the sce-
nario response options, and came to consensus
before providing the expert score. Participants
were asked to rank order 8 to 10 decision op-
tions based on the order in which they would
engage in each decision behavior in a real pa-
tient situation. Each SJT had varied levels of
patient signals to represent different levels of
salience (e.g., screaming vs. moaning) and im-

portance (e.g., nausea vs. bleeding) in predict-
ing potential emergencies. We also adminis-
tered three additional CB SJTs presenting
patient situations with missing information de-
signed to prompt reliance on heuristics. We
offered three to four treatment/decision options
for the participant to choose the best course of
action (i.e., least reliant on CB). SJTs were
scored by comparing the trainees’ ranking to
clinical expert rankings to obtain a difference
score indicative of accuracy. SJT scores were

Table 1
Competencies Trained in Each Module

Competency Module Definition Trained skills

Problem detection Module 1 Recognizing a cue or cue pattern
that is impacting or may
potentially impact outcomes
for the patient (i.e., mother
and/or baby).

1. Cue salience
2. Cue source
3. Importance

Situation awareness Module 1 The perception of elements in
the environment in a volume
of time and space, the
comprehension of their
meaning, and projection of
this status in the near future.

1. Scan and search
2. Pay attention
3. Remain watchful
4. Compare and critique

information
5. Diagnose
6. Extrapolate
7. Ask ‘what if?’

Cognitive bias
reduction strategies

Module 1 Cognitive short-cutting strategies
for quick decisions that are
likely to be misleading and
decrease patient safety
(Croskerry, 2002, 2003).

1. Develop insight
2. Consider alternatives
3. Metacognition
4. Decrease reliance on memory
5. Cognitive forcing strategies
6. Minimize time pressures
7. Accountability

Cognitive workload
reduction strategies

Module 1 The relationship between the
cognitive resources of the
individual and the demands of
the situation (Norman &
Bobrow, 1975).

1. Adapt to excessive workloads
2. Eliminate common

interruptions (Human,
technology, environmental)

Leadership Module 2 adapted
from TeamSTEPPS

The ability to direct and
coordinate the activities of
other team members.

1. Briefs
2. Huddles
3. Debriefs

Situation monitoring Module 2 adapted
from TeamSTEPPS

The process of actively scanning
situational elements to gain
awareness of the situation in
which the team functions.

1. Cross monitoring
2. STEP tool

Mutual support Module 2 adapted
from TeamSTEPPS

The ability to anticipate and
support other team members’
needs through accurate
knowledge about their
responsibilities and workload.

1. Task assistance
2. Feedback
3. Assertiveness and advocacy

Communication Module 2 adapted
from TeamSTEPPS

The process by which
information is clearly and
accurately exchanged among
team members.

1. Clear, complete, brief, timely
information exchange

2. SBAR
3. I-Pass the Baton for shift

changes
4. Call outs
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aggregated to represent near transfer and had a
reliability of � � .53. Although this is relatively
low, it is in line with research noting that SJTs
typically do not have a strong internal consis-
tency due to the heterogeneity between the sce-
narios (Prewett, Brannick, & Peckler, 2013).
All SJTs were administered between one and
three months pre and post training.

Teamwork Perceptions Questionnaire. An
adapted TeamSTEPPS Teamwork Perceptions
Questionnaire TPQ; Webster et al., 2008) was
used to assess perceptions of teamwork transfer
on the unit. This scale assesses the degree to
which trainees perceive communication, mutual
support, situation monitoring, and leadership to
exist on the unit using a 7-point Likert scale
(1 � strongly disagree to 7 � strongly agree;
� � .98). This measure was administered both
pre and post training between one and three
months before and after the training.

Behavioral observations. Six trained inde-
pendent observers collected behavioral observa-
tion data, with two observers present for each
observation to ensure reliable data. After pilot-
ing, observers conducted 40 hours of pre- and
posttraining observations approximately two
months before and after training. Observers re-
corded rich descriptions of all patient-related
decisions that each clinician made during the
shift (e.g., prepare patient for emergency Cesar-
ean delivery; induce labor).

Results. Results represent the organiza-
tional outcomes and benefits of the training,

such as increased safety. To evaluate results, we
collected and analyzed 120 patient charts for
both pre (n � 60) and post (n � 60) training
periods to determine the impact of the training
on patient health outcomes. Data points col-
lected included risk factors, mother and infant/
fetus age, morbidities, length of stay, transfer to
ICU, infection rates, crisis, and mortality. The
researchers chose patient charts randomly from
all patients who had adverse birth events.

Analysis

We analyzed the survey and SJT-based data
using independent groups t tests, comparing
means pre and post training. We conducted a
power analysis and found that a sample size of
173 would be needed to achieve a power of 0.80
in all analyses. We conducted post hoc item
analyses. To analyze observation data, three
independent raters (clinical SME and two pa-
tient safety researchers), identified and came to
consensus on discrete patient related decisions
carried out on the unit. Each rater categorized
decisions as either accurate (i.e., commensurate
with protocol, sound medical procedures) or
inaccurate/risky (i.e., failure to collect enough
patient information; inappropriate course of ac-
tion given patient’s condition). Interrater reli-
ability was 80%, and all discrepancies were
resolved via discussion to achieve consensus.
To analyze the patient chart reviews, chi-square
tests, t tests, and logistic regressions were con-

Table 2
Evaluation Tools

Program Research question Evaluation tool

Reactions • Do clinicians like the training? • Reactions survey (Post training)
• Do clinicians think training is useful?

Learning • Does training improve learning of
teamwork skills and situation
awareness skills?

• Knowledge tests (Pre and post
training)

Behavioral transfer–Teamwork • Does training improve perceptions of
team performance on the unit?

• Teamwork Perceptions Questionnaire
(TPQ) Self-report (Pre and Post
training)

Behavioral transfer–Cognitive
bias and decision making
accuracy

• Does training reduce cognitive bias? • Situational judgment tests: Paper
patient scenarios (Pre and post
training)

• Does training improve decision
making accuracy on a paper patient
task?

Behavioral transfer–Decision
making accuracy

• Does training improve decision
making accuracy on the job?

• Behavioral observation on the unit by
trained observers (pre and post
training)

Organizational results • Does training improve patient
outcomes?

• Patient chart review (Pre and post
training)
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ducted. All analyses were one-tailed, as we ex-
pected a specific direction for results (i.e., im-
provement posttraining).

Results

Results of each level of evaluation can be
found in Table 3.

Reactions

The reactions of trainees, as shown in Figure
1, illustrate the positive feelings toward the
training; 90% of participants agreed they were
likely to apply the tools provided in the training
to a variety of situations on the job, and 85%
responded that they enjoyed the training mod-
ules.

Learning

Our data do not show improvement in knowl-
edge of SA, p � .05, and therefore we can
conclude that SA learning did not occur (see
Table 3). However, SA knowledge improve-
ment was marginally significant for Item 3 and
Item 4, t(42) � 1.555, p � .06, Cohen’s d �
.346, t(42) � 1.548, p � .06, Cohen’s d � 0.34.
Teamwork knowledge on the other hand, im-
proved significantly for some items, t(41) �
4.265, p � .001, Cohen’s d � .966 but similar
results were not found with regard to other team
competencies, p � .05, because of ceiling ef-
fects.

Transfer

Teamwork Perception Questionnaire.
Although the TPQ results show an improve-
ment in self-reported team behaviors on the
unit, the results are nonsignificant (leadership,
t(49) � �0.035, p � .05; situational monitor-
ing, t(49) � �0.099, p � .05; mutual support,
t(49) � 0.495, p � .05; and communication,
t(49) � 0.203, p � .05).

SJTs. Seven of the eight scenarios showed
a smaller difference between participants’ rank-
ing and the SME key after training (see Table
3). Although the decision making accuracy sce-
narios trended in the desired direction, Mpre �
14.38 (SD � 2.72), Mpost � 13.74 (SD � 2.93),
with low values indicating greater accuracy, for
the most part the effects were not statistically
significant, p � .05. Only three of eight decision

accuracy scenarios significantly improved,
t(46) � 2.701, p � .01, Cohen’s d � .84,
t(44) � 2.188, p � .017 Cohen’s d � .70, and
t(40) � 2.004, p � .026, Cohen’s d � .67. The
two scenarios had high salience and high im-
portance patient signals, which are more likely
to evoke responses commensurate with protocol
than more subtle patient cues. Scores on CB
scenarios did not significantly improve, p � .05.

Behavioral observations. Observers re-
corded 65 patient-related decisions pretraining.
61.54% (n � 40) were categorized as accurate
decisions (e.g., alerting physician of abnormal
fetal heart rate), and 23.08% (n � 15) as incor-
rect/risky decisions (e.g., Failure to respond to
alarms indicating patient distress). Post training,
there were 41 patient related decisions ob-
served, with 82.9% (n � 34) determined to be
accurate (e.g., Fetus has gastroschisis, a congen-
ital defect characterized by defect in the anterior
abdominal wall; clinicians decide to do an
emergency Cesarean delivery and transfer di-
rectly to NICU for immediate surgery), and
17.1% (n � 7) determined to be inaccurate or
‘risky’ (e.g., send patient home after she had a
fall and clot in the placenta). These results re-
flect an improvement in decision accuracy by
21.36%. A two-sample t test between propor-
tions was performed to determine whether there
was a significant difference between the pre-
training group and the posttraining group with
respect to decision accuracy, t(104) � 2.333,
p � .05, Cohen’s d � .470.

Patient Outcomes

Tables 4 and 5 show infant and mother de-
mographics of patients who were included in
the chart review pre- and posttraining, after the
removal of two outliers.

Chart review results showed that the length of
stay for infants decreased, from 3.85 days (SD
5.17) to 2.83 days (SD 1.44), p � .07, Cohen’s
d � .27 (see Table 4). However, this effect was
only marginally significant. Other pre–post
comparisons (e.g., mother length of stay, trans-
fer to NICU, morbidity of infant) showed no
significant change (p � .05). Many planned
patient outcome analyses were unable to be run
because of low base rate of certain occurrences.
For example, there were no instances of moth-
ers being transferred to the ICU in the charts
reviewed for either the pre- or posttraining pe-
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Table 3
Training Effectiveness Results

Program M SD df t p d

Reactions 5.67 1.15
Learninga

Teamwork
Overall

Pre .695 .293 82 3.960 .00 0.875
Post .919 .216

Item 1
Pre .95 .22 82 0.624 .27 0.138
Post .98 .15

Item 2
Pre .44 .50 78 4.265 .00 0.966
Post .85 .36

Situational awareness
Overall

Pre .828 .188 82 0.944 .17 0.208
Post .862 .135

Item 1
Pre .98 .16 81 1.000 .16 0.222
Post 1.00 .00

Item 2
Pre .50 .51 76 0.657 .26 0.151
Post .43 .50

Item 3
Pre .78 .42 81 1.555 .06 0.346
Post .91 .30

Item 4
Pre .85 .36 80 1.548 .06 0.34
Post .95 .22

Item 5
Pre 1.00 .00 — — — —
Post 1.00 .00

Transfer
Cognitive biasa

Overall
Pre .52 .26 39 0.383 .35 0.135
Post .55 .22

Sc. 1
Pre .38 .49 39 0.781 .22 0.275
Post .25 .45

Sc. 2
Pre .61 .50 38 0.348 .37 0.123
Post .67 .49

Sc. 3
Pre .63 .49 37 0.383 .18 0.257
Post .75 .45

Decision making accuracy (SJTs)b

Overall
Pre 14.38 2.72 47 �0.759 .23 0.236
Post 13.74 2.93

Sc. 1
Pre 7.94 2.85 47 2.701 .01 0.840
Post 11.50 4.89

Sc. 2
Pre 13.19 3.51 45 2.188 .02 0.700
Post 10.80 3.44
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riods; therefore, we were not able to analyze
this information.

Discussion

We evaluated our modified TeamSTEPPS
training program in the L&D using four levels
of outcomes: reactions, learning, transfer, and
results. Consistent with prior research that
employees tend to have positive reactions to

training (Arthur et al., 2003), and tend to be
dissatisfied with teamwork and communi-
cation in health care (Thomas et al., 2003),
training was found to be well-received. Al-
though the findings did not demonstrate that
the training program worked to significantly
improve knowledge of SA, it did show im-
proved knowledge of communication compe-
tencies. Moreover, although CB did not sig-
nificantly improve, and decision making only

Table 3 (continued)

Program M SD df t p d

Sc. 3
Pre 23.40 5.48 42 0.493 .31 0.163
Post 22.57 4.47

Sc. 4
Pre 27.97 5.14 41 2.004 .03 0.668
Post 24.43 5.98

Sc. 5
Pre 16.39 3.75 40 1.606 .06 0.539
Post 14.57 2.77

Sc. 6
Pre 16.82 4.71 38 0.569 .29 0.197
Post 15.85 5.68

Sc. 7
Pre 6.10 2.78 40 1.323 .10 0.453
Post 4.92 2.40

Sc. 8
Pre 5.45 3.02 38 1.394 .09 0.506
Post 4.00 2.68

Teamwork Perceptions Questionnaire
Overall

Pre 20.71 4.14 50 0.172 .43 0.057
Post 20.95 4.52

Leadership
Pre 5.44 1.50 50 �0.035 .49 0.012
Post 5.42 1.15

Situation monitoring
Pre 5.17 1.18 50 �0.099 .46 0.034
Post 5.13 1.35

Mutual support
Pre 4.83 1.34 50 0.495 .31 0.171
Post 5.05 1.27

Communication
Pre 5.27 1.25 50 0.203 .42 0.07
Post 5.35 .97

Decision making accuracy (observations)
Pre (%) 61.5 104 2.333 .021 0.470
Post (%) 82.9

Results
Infants length of stay (in days)

Pre 3.85 5.17 116 1.47 .07 0.271
Post 2.83 1.44

Note. Sc. � scenario.
a Learning and Cognitive Bias were scored on a 0 or 1 scale. b Smaller scores in SJT Decision Making Accuracy represent
smaller deviations from expert rankings.
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significantly improved in two of the SJTs,
behavioral indicators of decision accuracy on
the job were found to significantly improve,
which is where the greatest value of the train-
ing lies (Detterman, 1993). Additionally, al-
though perceptions of teamwork on the job
did not significantly improve, there was a
marginally significant reduction in infants’
length of stay.

Learned competencies transferred to two of
the eight SJT decision making paper patient
scenarios, both of which had high salience
(i.e., were easy to detect) and high importance
cues (i.e., potentially fatal). Perhaps such
SJTs provide clearer direction as to the ap-
propriate decision making response, and after
being trained to look for such emergency
cues, result in improved decision making ac-
curacy. Future work should include practice,
such as role-play, in training to facilitate SJT
performance (Prewett et al., 2013).

Our study did not demonstrate a reduction
in CB. This is unsurprising as CB is ex-
tremely pervasive and resistant to change
(Tversky & Kahneman, 1974). Even when
people are aware of CBs and are told to avoid
them, they are often still unable to do so
(Tversky & Kahneman, 1974). Training may
need to take a different approach to success-

fully reduce preexisting CBs (Hallion & Rus-
cio, 2011).

Although TPQ ratings changed in a positive
direction, they were not significant. Partici-
pants may have had an inflated sense of their
own teamwork skills before being trained on
what team competencies are in the context of
medical teams.

The observational results suggest that as a
result of team training, decision accuracy im-
proved by 20%. Our findings show promise that
decision accuracy can be improved as a result of
training. Although we observed significant im-
provements in on the job decision making (‘far
transfer’), these results were discrepant with the
SJT measures of transfer (‘near transfer’). Sa-
lience was an important characteristic that in-
fluenced decision accuracy in the SJTs. In the
field, salience is generally higher than what any
patient paper scenario could convey, which
might explain this discrepancy.

Finally, there was a marginally significant
decrease in infants’ length of stay at the hos-
pital post training. However, there were no
changes in other patient outcomes, such as
infant ICU transfer rates. This was attribut-
able to limited variance in these outcomes
resulting from a small sample size and infre-
quency of such adverse events. These findings

Table 4
Infant Demographics

Information Pretraining Posttraining df t p d

Received prenatal care, n/N (%) 47/58 (81.03) 50/61 (81.97)
Considered high risk, n/N (%) 21/58 (36.21) 28/61 (45.90)
Transferred to NICU, n/N (%) 4/58 (6.90) 7/61 (11.48)
Gestation age (weeks), M (SD) 39.29 (1.23) 38.96 (1.21) 118 1.48 .14 0.27
Weight (lbs), M (SD) 6.80 (1.09) 7.19 (1.26) 118 1.81 .07 0.33
Hospital stay (days), M (SD) 3.85 (5.17) 2.83 (1.44) 118 1.47 .14 0.27

Note. NICU � neonatal intensive care unit.

Table 5
Mother Demographics

Information Pretraining Posttraining df t p d

Age (years), M (SD) 28.84 (7.01) 29.52 (5.82) 118 0.58 .56 0.11
Weight (lbs), M (SD) 179.03 (39.29) 181.20 (36.37) 118 0.31 .75 0.06
No. past pregnancies, M (SD) 3.07 (2.21) 2.92 (1.89) 118 0.40 .69 0.07
No. past live births, M (SD) 1.64 (2.05) 1.31 (1.36) 118 1.04 .30 0.19
Hospital stay (days), M (SD) 2.94 (0.73) 2.90 (0.73) 118 0.30 .76 0.06

Note. No. � Number.
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point to the practical and professional benefits
of team and SA training for families and
physicians.

Implications

Practitioners should consider implementing
portions of this training program. For example,
CB training was not as effective as expected,
therefore practitioners may consider imple-
menting the training without the CB compo-
nents. However, training on teamwork and SA
should be implemented in obstetrics units. Im-
portantly, reactions, learning, transfer, and re-
sults are likely to diminish over time (Arthur et
al., 1998). As such, refresher training of these
competencies should be provided at regular in-
tervals to minimize skill decay (Gregory et al.,
2013). Transfer of trained competencies are also
contingent upon the unit culture, climate, rein-
forcement of the behaviors through rewards,
and accurate evaluations. Accordingly, units
should strive to foster transfer of training using
these methods.

Limitations and Future Research

There are several limitations to this research.
First, to retain participant anonymity, we were
unable to match participants’ data across the train-
ing period. Thus, our data analyses were confined
to global comparisons, which decreases the prob-
ability of observing a significant effect.

Furthermore, low statistical power may have
limited our ability to detect training effects;
Type II error was a concern. Nonetheless, de-
spite limited power, some significant training
effects were detected. Although the nonsignifi-
cant effect sizes found were relatively small, the
high stakes context which they describe war-
rants more cautious interpretation (i.e., small
effect sizes in patient outcomes are still mean-
ingful). Moreover, failure to detect significant
improvement in particular outcomes may have
been attributable to ceiling effects. Further, self-
report is subject to a number of biases (Donald-
son & Grant-Vallone, 2002), so self-reported
teamwork and SA may have been inflated be-
cause of the increased opportunity for concen-
tration on an SJT as opposed to the heightened
level of distractions that occur on the job.

Another limitation is that our sample was not
well-represented by non-nurse professionals.
Therefore, the extent to which these findings

generalize to other professions is unknown. Fur-
ther, the lack of interprofessional participation
may have precluded the inclusion of valuable
perspectives that may have strengthened the
effects of teamwork training. Future research
should involve physicians at the beginning of
the training initiative.

Moreover, SJTs were developed for this
study and therefore not previously validated.
They represent an indication of ‘near’ transfer
and should be interpreted with caution.

Another limitation is that the training modules
were covered in only 85 minutes. It is likely that
more time must be devoted to training these skills
for trainees to absorb, process, practice, and ulti-
mately master these skills. Future research should
explore the role of practice and whether the results
are replicable in other contexts. Finally, organiza-
tional results were difficult to examine and ana-
lyze because of the low base rate of certain ad-
verse outcomes (e.g., mother to ICU, sepsis). To
more accurately quantify the effect of team train-
ing on results-oriented outcomes, many more
years of data would need to be collected. Al-
though not logistically feasible in this study, future
research should consider a more longitudinal ap-
proach to evaluating training, controlling for indi-
vidual differences like experience, decision mak-
ing style, and tenure, which might influence
outcomes of interest.

Taking these limitations into consideration,
future research should aim to replicate this
training within obstetric units in other institu-
tions and across other units and medical do-
mains. Given the potential benefits to families,
future work should consider expanding on the
training, validating the training in other hospi-
tals and units, and augmenting the training with
practice opportunities crafted to elicit and eval-
uate use of teamwork and SA KSAs.
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