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Improving handoff efficiency for admitted
patients: A multidisciplinary, lean-based
approach

Although Emergency Department (ED) crowding remains a national
problem, efforts to improve ED process efficiency and optimize
throughput can potentially increase functional ED capacity [1,2]. As a
frequently occurring process with potential for significant waste and
complexity, handoffs between the ED and inpatient teams represent
an opportunity to apply systems improvement science and reduce de-
lays [3,4]. In addition, the inpatient handoff process represents the
final bottleneck in patient progression through many EDs and thus is a
particularly important area of focus given the theory of constraints
and potential effects on ED and hospital capacity utilization [5-7]. Sys-
tems engineering methodologies have demonstrated success in other
areas of ED process flow [8-10]. Therefore, we hypothesized that a mul-
tidisciplinary, Lean-based effort involving different stakeholder groups
could achieve improved handoff process efficiency and reduced turn-
around times.

We performed a retrospective, before-and-after analysis at an urban,
tertiary-care academic medical center with N112,000 annual visits. Pa-
tient ED flow follows a relatively standard course of diagnosis and dis-
position, with an inpatient admission rate of ~25% overall. All adults

admitted to the medicine service between 8/1/16–8/1/2018 were in-
cluded; the intervention occurred 7/10/17. The primary outcome was
median overall turnaround time between “bed ready” and patient ar-
rival on the inpatient unit. Secondary outcomes included median pro-
vider and nursing handoff times, and patient transport time. Data
were collected from a computerized tracking system (EPIC, Verona,
WI) and a run chart created to track progress (Tableau, Seattle, WA).

The intervention consisted ofmultiple, Lean-based process improve-
ment and parallel processing optimizations developed by a multi-
departmental team including leadership from Emergency Medicine,
Medicine, Nursing, Admitting, and Patient Transport. Four workgroups
focused on: (1) communicating expected discharges to Admitting ear-
lier, (2) nursing handoff optimization, (3) provider handoff optimiza-
tion, and (4) transport process optimization. Process optimization
components included improved communication efficiency, utilizing
planned discharge patient lead time to start the new patient handoff
process, and performing provider handoff when the patient was
assigned to a bed, even if the bed remained ‘dirty’ (not yet ready to ac-
cept the patient in transfer). Median turnaround times were compared
using Mann-Whitney U Test for significance.

Post-intervention, improvement was noted in all metrics. Overall
median time from “bed ready” to patient on-unit arrival decreased by
30 min (101 to 71 min, p b 0.01). Median provider handoff time de-
creased 33 min (52 to 18 min, p b 0.01). Nursing handoff and transport
times decreased 9min (35 to 26min, p b 0.01) and 5min (32 to 27min,
p b 0.01), respectively (Fig. 1). This represented a cumulative gain of ~10
ED bed hours daily.

In this pilot study, a multidisciplinary group utilizing Lean method-
ologies and parallel processing techniques successfully and sustainably
decreased the overall median time from bed ready to patient arrival
on an inpatient unit. Given the significant inpatient capacity constraints
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Fig. 1. Handoff process times.
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faced bymanyhospitals, costs ofwasted inpatient capacity, and negative
upstream effects on ED capacity and length of stay [7], our findings have
several potential important implications.

First, a multi-disciplinary group utilizing systems engineering tech-
niques can sustainably and significantly improve capacity utilization in a
complex academic hospital setting. Secondly, while this success was noted
only with our Department of Medicine, such improvements might be gen-
eralizable to other services within our hospital. In addition, given the rela-
tively standard process of patient handoff at most hospitals, it is likely
these techniques are generalizable to other institutions who could realize
similar gains. This pilot study also further underscores the value of using
Leanmethodologies (including focuson reducingwaste in all forms, andde-
creasingprocess complexity) tooptimize anunnecessarily complexprocess.
We also found that mapping the process with “swim lanes” (a Lean tech-
nique in which role group specific actions are explicitly mapped [11])
allowed identification and leveraging of parallel processing opportunities.

Our study has several limitations. First, it is possible that the signifi-
cant improvement in handoff times were due to other external factors.
However, we were unable to identify any such factors and the sustain-
ability of our results suggest otherwise. Second, as a single-center
study, our findings may not generalize to hospitals with different hand-
off processes or underlying technological support systems (e.g. elec-
tronic medical records, telecommunication systems, etc.). However,
given most handoff processes likely follow a relatively similar course,
at least some “lessons learned” might be broadly applicable. Finally,
our pilot did not estimate the cost savings associated with improved
handoff efficiency and capacity utilization, but in a capacity-
constrained system such as ours, a cumulative gain of ~10 bed hours
daily is of significant value to the hospital and the ED.

In summary, in this single-center study, a multidisciplinary Lean-
based reorganization of patient handoff practices improved perfor-
mance measures and process efficiency. This represented a cumulative
gain of ~10 ED bed hours daily. Broad, multi-centered application of sys-
tems engineering science might further improve ED throughput and ca-
pacity. Further study should quantify resource use implications.

Benjamin A. White*
Maryfran Hughes

Ali S. Raja
Department of Emergency Medicine, Massachusetts General Hospital,

United States
*Corresponding author at: Department of Emergency Medicine, MGH,

Zero Emerson Place, Suite 3B, Boston, MA 02114, United States.
E-mail address: bwhite3@partners.org

Marjory A. Bravard
Kimiyoshi J. Kobayashi

Joshua C. Ziperstein
Joan L. Strauss

Department of Medicine, Massachusetts General Hospital, United States

30 October 2018
https://doi.org/10.1016/j.ajem.2018.11.003

References

[1] Institute of Medicine, Committee on the Future of Emergency Care in the United
States Health System. Hospital-based emergency care: at the breaking point. Avail-
able at http://www.iom.edu; 2006.

[2] Hoot NR, Aronsky D. Systematic review of emergency department crowding: causes,
effects, and solutions. Ann Emerg Med 2008;52:126–36.

[3] Paul JA, Lin L. Models for improving patient throughput and waiting at hospital
emergency departments. J Emerg Med 2012;43:1119–26.

[4] Asplin BR, Magid DJ, Rhodes KV, et al. A conceptual model of emergency department
crowding. Ann Emerg Med 2003;42:173–80.

[5] Asaro PV, Lewis LM, Boxerman SB. The impact of input and output factors on emer-
gency department throughput. Acad Emerg Med 2007;14:235–42.

[6] Rogg JG, Huckman R, Lev M, Raja A, Chang Y, White BA. Describing wait time bottle-
necks for ED patients undergoing head CT. Am J Emerg Med 2017;35(10):1510–3
[2017 May 1].

[7] White BA, Biddinger PD, Chang Y, Greene B, Carignan S, Brown D. Boarding inpa-
tients in the emergency department increases discharged patient length of stay. J
Emerg Med 2013;44(1):230–5.

[8] Langley GJ, Moen R, Nolan KM, Nolan TW, Norman CL, Provost LP. The improvement
guide: a practical approach to enhancing organizational performance. 2nd ed. San
Francisco: Jossey-Bass; 2009; 36–7.

[9] White BA, Baron J, Dighe A, Camargo CA, Brown DF. Applying lean methodolo-
gies reduces ED laboratory turnaround times. Am J Emerg Med 2015;33:
1572–6.

[10] White BA, Chang Y, Grabowski B, Brown DF. Using lean-based systems engi-
neering to increase capacity in the emergency department. West J Emerg Med
2014;15:770–6.

[11] Graban Mark. Lean hospitals: Improving quality, patient safety, and employee satis-
faction. Boca Raton, FL: Productivity Press; 2012.

Effect of menstrual bleeding on the detection of
anogenital injuries in sexual assault victims

The physical examination of sexual assault victims is performed to
identify and treat injuries, as well as collect forensic evidence for prose-
cution. The combination of colposcopywith digital imaging and staining
with contrast media such as toluidine blue, has led to reports of genital
injury prevalence approaching 90% following nonconsensual sexual in-
tercourse [1]. Such forensic evidence of anogenital injury influences de-
cision making and legal outcomes throughout the criminal justice
process. Because the examination is based on scientific evidence, it
may influence victims to report their experiences to police, encourage
police to file a complaint, and persuade prosecutors to file rape charges
and pursue a conviction [2]. For example, McGregor et al. demonstrated
that the presence of anogenital traumawas significantly related to filing
of charges by the prosecutor as well as conviction [3].

Additional research is needed, however, to understand those factors
that might influence the detection of anogenital trauma. For instance,
previous investigators have suggested that individuals with darker
skin may be at a disadvantage for injury identification with current ex-
amination strategies and color awareness may be an important compo-
nent of the sexual assault forensic examination [4,5]. In addition, the
presence of menstrual bleeding might also affect the identification of
anogenital injury. Therefore, the purpose of this studywas to determine
the role of menstrual bleeding in the documentation of anogenital in-
jury following sexual assault.

This was a retrospective, matched (1:4) cohort analysis set in a
community-based nurse examiner program (NEP) over an eight-year
study period. The study was designed to explore differences in fre-
quency of identified anogenital injuries among menstruating and non-
menstruating women. Most patients came from law enforcement dis-
patch and crisis line contacts. Those sexual assault victims presenting
directly to the four city emergency departments were transferred to
the NEP for evaluation after triage and initial assessment. The NEP was
staffed by 9 forensic nurses trained to perform medical-legal examina-
tions. Sexual assault victims were selected for inclusion in the study if
theywere currentlymenstruating and agreed to a forensic examination.
This examination consisted of direct visual inspection, 1% toluidine blue
contrast application, followed by colposcopy using a Cooper Surgical
Leisegang© colposcope systemwith 30×magnification. After each tech-
nique, nurse examiners documented the types and number of
anogenital injuries visualized using a standardized classification system
[6].
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