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Abstract
Purpose Patient hand-over is a critical skill to develop in the
era of reduced duty hours. There is insufficient data in the
literature that medical students, especially in the third year,
are being instructed to participate in a patient hand-over.
Early introduction into the curriculum should provide earlier
competency which has the potential to decrease the number of
medical errors related to communication.
Methods All students were expected to use our institution’s
hand-over mnemonic SAFETIPS when signing out on inpa-
tient wards. Students were randomly assigned to a curriculum
or control group and completed patient hand-over student
confidence pre-surveys. The curriculum group participated
in a faculty-led workshop at the beginning of the clerkship
teaching hand-overs. Faculty members assessed student
hand-overs at the end of clerkship, followed by a student
post-survey.
Results The statistically significant difference (P = .001) in
median inventory scores (alpha = .70) for students in the cur-
riculum (13.0(±2.0)) vs. control (12.0(±5.0)) is coupled to an
effect size (Cliff’s d = 0.34). Five SAFETIPS items reported
significant increases (p ≤ .050) for students in the curriculum

vs. control. Significant increases in pre-/post-survey (al-
pha = .84/.87) scores are reported for students in the curricu-
lum (pre/post difference = 9.0, P = .001) and in the control
group (difference = 7.3, P = .001) for the survey. The largest
individual item increases for both groups were Busing
SAFETIPS to give/listen to hand-over of patients^ (differ-
ence = 2.0, P = .001).
Conclusions Third-year medical student skill and confidence
level giving patient hand-over using SAFETIPS is improved
with the use of a formal curriculum.

Keywords Medical student .Patienthand-over .Curriculum .

Third-year clerkship . Pediatrics

In June 2002, the Accreditation Council for Graduate Medical
Education (ACGME) approved a reduction in the number of
hours that medical residents are allowed to work due to con-
cern for an increase in errors in patient care caused by resident
fatigue [1–4]. As a result of this reform, the medical training of
physicians has undergone significant changes since 2003 [5].
In particular, the number of patient hand-overs has necessarily
increased due to the reduction in resident work hours [6–9]. A
patient hand-over is a communication process whereby infor-
mation and responsibility are transferred from one medical
professional to another. Studies have shown that communica-
tion during hand-overs is prone to omissions and inaccuracies
and has led to an increase in preventable medical errors that
are occurring predominantly in the hands of the cross-
covering team [6, 8, 10, 11]. In response, accrediting bodies
now require that patient hand-overs be standardized and prac-
ticed in the face of mounting medical errors related to these
gaps in communication [12, 13].

While formal training curriculums are emerging in residen-
cy programs across the country, there is insufficient data in the
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literature that medical students, especially in the third year, are
being instructed and assessed on how to participate in a patient
hand-over [14–16]. A large review of clerkship directors re-
ported that only a very small percentage of medical students
were taught patient hand-over in a formal curriculum; most
medical students are learning this task by observing their in-
terns [17]. The small number of studies cited in the literature
that had reported formal curriculums in their medical schools
were during the fourth year [18, 19].

There are several studies that support early introduction of
patient hand-over training in the medical school curriculum.
One group of educators responded to student anxiety about
feeling unprepared to participate in a patient hand-over and
developed a 1-hour educational session for them to attend
[20]. Students self-reported that their knowledge on hand-
over of care had improved and rated the session favorably.
Another study looked at the process by which patient hand-
over can decrease redundancies in work, saving both time and
money, but requires competency in the ACGME domains of
communication and professionalism [21]. Because the skill
set required for patient hand-over hinges on these core com-
petencies, it should be introduced as early as possible into the
medical school curriculum, especially as medical schools tran-
sition to a more integrated approach and students are increas-
ingly seeing patients in the first year of medical school [16, 22,
23]. Patient hand-over literature within the framework of the
psychology of communication has reported that interns have
overestimated the efficacy of their sign out, even when they
left out key information [24]. This underscores that the patient
hand-over is a complex interaction that is affected by compe-
tencies other than medical knowledge and should be taught as
early as possible. It is important to note that junior medical
students have demonstrated a readiness to successfully partic-
ipate in patient hand-over and support the idea of formal hand-
over training prior to working with patients [25].

There are many curriculum factors that make the third year
of medical school ideal for introducing patient hand-over
training. The third year of medical school is the year that
students have the most abundant clinical experiences and are
exposed to the highest volume of patients. Additionally, stu-
dents on clerkships often have protected time to attend clerk-
ship lectures and participate in research, requiring them to sign
out the patients they are following to other members of the
healthcare team. Lastly, without early hand-over training, in-
terns are expected to sign out patients on their first day of work
despite evidence that they feel underprepared to do so [25].

We developed a curriculum using a previously described
patient hand-over mnemonic SAFETIPS for third-year medi-
cal students (M3) during their pediatric clerkship to measure
objective and subjective acquisition of skill in this area [26,
27]. We hypothesized that this faculty-led training and feed-
back would improve their skill and confidence level with this
specialized form of communication.

Methods

This study was approved by the institutional review board of
the Medical College of Wisconsin and Froedtert Hospital.
During the 2013–2014 academic year, all N = 185 M3 stu-
dents were randomly assigned to a curriculum (N = 94) or
control group (N = 91) prior to starting the pediatric clerkship.
The clerkship is 8 weeks with 4 weeks spent on inpatient
service at a busy academic hospital. While on inpatient, the
student schedule mirrors the schedule of a pediatric intern
including a week of night float. At orientation on the first
day of the clerkship, the students received the SAFETIPS
patient hand-over card our pediatric residents use.
SAFETIPS is a standardized patient hand-over tool that was
developed using criteria set forth by the Joint Commission
[26, 28]. In this study, medical student hand-overs were ana-
lyzed with the SAFETIPS instrument which includes an eight-
point checklist where S = stats (patient name, age, sex, room
number, allergies), A = assessment (Bone liner^with diagnosis
or focused differential), F = focused plan, E = pertinent base-
line exam, T = tasks to do or Bnothing to do,^ I = if/then
(anticipatory guidance), P = pitfalls (such as patient is do not
resuscitate (DNR), nothing by mouth (NPO)), S = sick-o-me-
ter (acuity scale of 1–4 with 1 being stable to 4 being very
sick). Both groups participated in the pediatric clerkship to the
same degree. On the first day of the clerkship, all students
completed patient hand-over confidence pre-surveys. The cur-
riculum group participated in a faculty-led session providing
formal instruction on patient hand-over. The faculty member
explained that the goal of the session was to help students
learn how to perform a safe patient hand-over so they could
practice this skill more effectively prior to starting an intern
year. The session was a 60-minute interactive presentation
detailing the adverse consequences of poor patient hand-
over and showed video-taped examples of patient hand-over
scenarios. The students were asked to identify and improve
errors in the flawed scenarios and comment on the strengths of
the excellent ones.

At the end of each clerkship, all students participated in a
patient hand-over simulation with two dedicated and trained
faculty members who were blinded to the group each student
was in. The students were given the same written patient en-
counter (mock history and physical examination of a patient
with meningitis that was created by the faculty) which included
history, physical examination, and laboratory results and then
asked to sign out to the faculty. The students were allowed to
use their SAFETIPS card during the hand-over scenario as the
goal of a successful patient hand-over is not memorizing the
mnemonic but transferring critical information to a colleague
in an organized fashion. This exchange was assessed by the
faculty using a hand-over checklist containing the SAFETIPS
components on a three-point Likert scale where a score of 2 was
given if the student did well (supplied the necessary amount of
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information), 1 if it was an area for improvement (supplied too
much or too little information), or 0 if they missed the item
completely (Table 1). In addition, a single item for assessing
the organization of student presentation labeled Bitem format^
was added to the SAFETIPS instrument, which assessed the
overall organization of the hand-over. At the end of the encoun-
ter, the faculty provided feedback to the student and marked
whether the student was in the curriculum or control group.
All students then completed a patient hand-over confidence
post-survey with the results compared to the pre-survey
(Tables 2 and 3). The pre- and post-survey had seven identical
five-point Likert scale items (1 = extremely uncomfortable,
3 = neutral, 5 = extremely comfortable). Pre-/post-survey data
was anonymously reported and not paired.

Results

The descriptive and inferential statistics for the SAFETIPS
patient hand-over structured clinical observation inventory
are reported in Table 1. Medians and inter-quartile ranges
(IR) were used for descriptive statistics, and Mann-Whitney
U tests were used to determine statistically significant differ-
ences in the median scores for curriculum vs. no curriculum.
All eight individual items were summed and a Shapiro-Wilk
test was used to assess normality for the sum but was statisti-
cally significant indicating non-normality. Kendall’s tau-b (τB)

correlations were used to establish relational strength of invento-
ry items with themselves and with the item labeled as Bformat
correct^ which measured the student’s organization of the eight
SAFETIPS items while adjusting for ties shown in Table 2.

The descriptive and inferential statistics for the pre/post
SAFETIPS student survey for students in the curriculum are
reported in Table 3, while students in the control group are
reported in Table 4. Anonymously reported pre/post data was
not paired, and therefore, an independent group Mann-
Whitney U test was used to determine statistically significant
differences in median scores for the individual survey items.
The seven survey items were summed and a Shapiro-Wilk test
was used to assess normality for the sum of the items which
was not statistically significant indicating normality. A two-
way univariate analysis of variance (ANOVA) was used to
determine the effects of (a) curriculum/control and (b) pre/
post on the sum of the survey items. Kendall’s tau-b correla-
tions were used to establish relational strength of survey items.
The inter-item reliability for the survey and inventory data was
reported as Cronbach alpha. All statistical analyses were gen-
erated with IBM® SPSS® 21.0.

Inventory

The statistically significant difference (P = .001) in median
inventory scores for students in the curriculum (13.0(±2.0))

Table 1 Median differences in SAFETIPS inventory scores (N = 185)

Hand-over content Curriculum Percentages Median (IR) Δ Sig (P)

=0 =1 =2

S Stats: patient age included Yes 1 0 99 2.0 (0.0) .0 .298
No 3 0 97 2.0 (0.0)

A Assessment: diagnosis or differential diagnosis Yes 5 13 82 2.0 (0.0) .0 .005
No 18 18 64 2.0 (1.0)

F Plan: focused and relevant Yes 3 12 85 2.0 (0.0) .0 .001
No 11 29 60 2.0 (1.0)

E Baseline exam: pertinent exam findings included Yes 0 20 80 2.0 (0.0) .0 .017
No 4 31 65 2.0 (1.0)

T BTo do^ tasks assigned Yes 2 12 86 2.0 (0.0) .0 .001
No 20 18 62 2.0 (1.0)

I If/then (anticipatory guidance) included Yes 8 14 78 2.0 (0.0) .0 .019
No 19 19 62 2.0 (1.0)

P Pointer/pitfall included if relevant Yes 0 0 100 2.0 (0.0) .0 .150
No 2 0 98 2.0 (0.0)

S Sick-o-meter Yes 1 4 95 2.0 (0.0) .0 .095
No 5 7 88 2.0 (0.0)

Format correct Yes 4 20 76 2.0 (0.2) 1.0 .001
No 12 50 38 1.0 (1.0)

Sum of SAFETIPS scores Yes 13.0 (2.0) 1.0 .001
No 12.0 (5.0)
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vs. control (12.0(±5.0)) is coupled to an effect size (Cliff’s
d = 0.34). Five of eight individual SAFETIPS items reported
significant increases (P ≤ .050) for students in the curriculum
vs. control as reported in Table 1, which included items mea-
suring student assessment, focused and relevant plan, baseline
exam, Bto do^ tasks assigned, and an Bif/then^ included.

The inter-item reliabilities of the inventory items for the
curriculum group were alpha = 0.54 and the control group
were alpha = 0.72. The inter-item Kendall’s tau-b correlation
matrix for the eight inventory items consisted of 28 correla-
tions. The three strongest, statistically significant correlations
for the curriculum (all τB > 0.40) and control (all τB > 0.40)
groups involved the pairing of the assessment item with these
three items: focused and relevant plan (τB = .447, P = .001),
baseline exam (τB = .482, P = .001), and Bto do^ tasks
(τB = .422, P = .001).

The strongest three statistically significant correlations of
SAFETIPS items with the Bformat correct^ item in decreasing
order of correlation strength for both the curriculum and con-
trol groups as reported in Table 2 are (1) assessment, (2)

focused plan, and (3) baseline exam. Note for Table 2,
NA = not available due to one variable having identical scores
for all participants (i.e., constant).

Survey

The Shapiro-Wilk test for normality of the sums of all seven
survey items was not statistically significant for the curricu-
lum (P = .065) or control groups (P = .052), and data for each
group was determined to fit a normal distribution. The two-
way ANOVA yielded statistically significant main effects for
both (a) curriculum/control (P = .001) and (b) pre/post
(P = .001) as predictors of the outcome variable of sum of
the seven survey items, but there was no statistically signifi-
cant (P = .057) interaction effect (curriculum/control x pre/
post). Statistically significant pre/post increases in survey me-
dian scores for all seven individual items are reported for
curriculum and control groups in Tables 3 and 4, respectively.
The statistically significant mean difference in the sum of all

Table 2 Kendall’s tau-b
correlations of SAFETIPS items
with format correct item
(N = 185)

SAFETIPS inventory item Kendall’s tau-b correlation (Sig)

Curriculum
(N = 94)

Control
(N = 91)

A Assessment: diagnosis or differential diagnosis .545 (.001) .649 (.001)

F Plan: focused and relevant .541 (.001) .541 (.001)

E Baseline exam: pertinent exam findings included .341 (.001) .530 (.001)

T BTo do^ tasks assigned .269 (.008) .495 (.001)

S Stats: patient age included .226 (.027) .298 (.003)

I If/then (anticipatory guidance) included .175 (.079) .406 (.001)

S Sick-o-meter .098 (.333) .231 (.021)

P Pointer/pitfall included if relevant NA .242 (.017)

NA not available

Table 3 Pre/post SAFETIPS
median survey scores for
curriculum students (N = 94)

Item Median (inter-quartile range) Δ Sig (P)

Pre Post

1. Knowing how to utilize SAFETIPS to give and listen
to hand-over of patients?

2.0 (1.0) 4.0 (1.0) 2.0 .001

2. Gleaning pertinent information from your H&P? 4.0 (1.0) 4.0 (1.0) 0.0 .001

3. Relaying the information in an organized fashion? 3.0 (1.0) 4.0 (1.0) 1.0 .001

4. Relaying the information concisely? 3.0 (1.2) 4.0 (1.0) 1.0 .001

5. Providing anticipatory guidance? 3.0 (1.0) 4.0 (0.2) 1.0 .001

6. Assessing how ill a patient is? 3.0 (2.0) 4.0 (1.0) 1.0 .001

7. Asking the recipient to discuss problems or questions? 3.0 (1.0) 5.0 (1.0) 2.0 .001

Sum of items 1–7 Mean (SD) Δ Sig (P)

20.6 (4.2) 29.6 (3.5) 9.0 .001
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seven survey item scores for students in the curriculum (pre/
post difference = 9.0, P = .001) is larger than the difference for
the control group (difference = 7.3, P = .001). For the individ-
ual survey item Basking the recipient to discuss problems or
questions,^ a larger pre/post median increase was also report-
ed for the curriculum group (difference = 2.0, P = .001) than
the control group (difference = 1.0, P = .001). The largest
increases for both the curriculum and control groups was
Busing SAFETIPS to give/listen to hand-over of patients^ (dif-
ference = 2.0, P = .001).

The inter-item reliabilities of the curriculum group were
alpha = 0.84 (pre) and alpha = 0.87 (post) and the control
group were alpha = 0.84 (pre) and alpha = 0.89 (post).

Discussion

The assessment of our implemented SAFETIPS curriculum
suggests a significant improvement in M3 patient hand-over.
This was encouraging given the clerkship is only 8 weeks, the
low number of faculty needed to implement the curriculum,
and students reported they had not received hand-over training
prior to our clerkship. Generally, we found the hand-over
components of presenting an assessment, focused and relevant
plan, baseline exam, Bto do^ tasks assigned, and anticipatory
guidance were the most difficult for M3 students to master.
Using our curriculum, we were able to report that there was
significant improvement in student performance in these five
areas. The curriculum group not only demonstrated improve-
ments in most aspects of the SAFETIPS hand-over but also in
the overall organization of the hand-over. This suggests that
the control group may have struggled with hand-overs by
presenting unnecessary and/or unrelated details which could
lead to the recipient tuning out critical details [29, 30]. The
improvement in these areas is encouraging given other studies
have reported that interns often struggle with similar items in
their own sign out [8].

The assessment SAFETIPS item was determined to be the
best indicator of the organization of the student presentation. It
was also well associated with focused and relevant plan, base-
line exam, and Bto do^ tasks suggesting that this single item
gives a reasonable preliminary indication of overall perfor-
mance before other items are measured. Students with weaker
diagnostic skills could be informed that improving this partic-
ular skill is necessary to complete an acceptable hand-over.

The survey results reported statistically significant pre/post
increases for both groups; however, the curriculum group re-
ported a larger increase than the control group. The literature
has indicated that interns had positive subjective experiences
with a similar curriculum, but our study also demonstrates an
objective increase in skill [31]. While student confidence is
important, reaction data is still an indirect measure of actual
learning outcomes according to Kirkpatrick’s hierarchy [23].

One limitation of our study is that the pre/post surveys
were not linked to the inventory for each student to preserve
their anonymity. Without this information, it is impossible to
conclude that a student’s perceived increase in skill was relat-
ed to an objective increase. The finding that both groups felt
more confident with patient hand-over at the end of the clerk-
shipmay be due to the fact that each group had the opportunity
to sign out to faculty and get immediate feedback irrespective
of being in the curriculum group which was perceived as a
valuable learning experience by the students. This study used
SAFETIPS for patient hand-over so we cannot generalize our
findings to other published methods for patient hand-over.
Lastly, because our study was conducted on a pediatric clerk-
ship, it may not be generalizable to other specialties.

The literature is replete with strategies to implement hand-
over teaching to medical professionals, but there is a paucity
of data that demonstrates formal instruction translates into
improved patient outcomes, and our study is consistent with
other studies [23, 32]. The number of published studies exam-
ining hand-over curriculums would suggest that leaders in
education believe it will make a positive impact, so it is

Table 4 Pre/Post SAFETIPS
Median Survey Scores for
Control Students (N = 91)

Item Median (inter-quartile range) Δ Sig (P)

Pre Post

1. Knowing how to utilize SAFETIPS to give and listen to
hand-over of patients?

2.0 (1.0) 4.0 (1.0) 2.0 .001

2. Gleaning pertinent information from your H&P? 4.0 (1.0) 4.0 (1.0) 0.0 .001

3. Relaying the information in an organized fashion? 3.0 (1.0) 4.0 (1.0) 1.0 .001

4. Relaying the information concisely? 3.0 (1.0) 4.0 (1.0) 1.0 .001

5. Providing anticipatory guidance? 2.0 (1.0) 4.0 (1.0) 2.0 .001

6. Assessing how ill a patient is? 3.0 (1.0) 4.0 (1.0) 1.0 .001

7. Asking the recipient to discuss problems or questions? 3.0 (2.0) 4.0 (2.0) 1.0 .001

Sum of items 1–7 Mean (SD) Δ Sig (P)

19.5 (4.5) 26.8 (4.7) 7.3 .001
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encouraging to see that there is emerging literature reporting
that implementation of a hand-over program with residents is
translating into decreased medical errors and preventable ad-
verse events [33]. Our study is unique in that it took advantage
of the third year of medical school as a place to introduce the
concept of a patient hand-over and reported a significant pos-
itive impact on medical student skill and confidence level. As
medical education becomes increasingly seamless and stu-
dents are seeing patients throughout their 4 years of medical
school, hand-over curriculums are relevant at this stage of
training. Students have indicated wanting to learn this skill
before intern year, interns have reported feeling underprepared
to participate in a patient hand-over, and accrediting bodies
mandate hand-over training for all healthcare providers. The
idea that hand-over training should be withheld until intern
year is challenged by data that suggests a hand-over is a com-
pilation of several distinct skills that are built upon and en-
hanced over time throughout training [16, 23]. It has been the
experience of clerkship directors at our institution that a hand-
over curriculum is feasible to add to a third-year pediatric
clerkship, and there are several concepts from this pilot that
would be generalizable to other clerkships irrespective of the
hand-over tool used. Further areas of study to support the
addition of hand-over curriculum in the third year of medical
school could examine whether the increase in skill and confi-
dence level that our study demonstrated is retained intern year.
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