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ORIGINAL ARTICLE
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ABSTRACT

Objective: Communication in the hospital setting is an easy target for quality improvement. Capturing this change via
communication between providers during hand-offs is necessary to reduce delays and errors. While this process has been more
widely characterized in medical specialties, we designed this study to address the knowledge gap in surgical specialties.
Methods: Our institution’s division of Acute Care Surgery (ACS) implemented Morning Report (MR) in October of 2015. At
MR, all admissions and service transfers were discussed from Trauma, Emergency General Surgery (EGS), and Surgical Critical
Care services from the previous 24 hours. This study compared patients who underwent a surgical procedure during their hospital
stay before and after protocol implementation.
Results: 974 patients were included in this study. The average patient was 50.3 years of age, 65.4% were white, and 51.7% were
male. The average length of stay (LOS) was 8.3 days with 1.75 days to procedure. The post-MR cohort LOS was 2.7 shorter and
had 0.85 fewer days to procedure. In an adjusted regression analysis, days to procedure and LOS decreased by 33% (p < .01) and
17% (p < .01) respectively.
Conclusions: Implementation of MR led to a decrease in the overall LOS and days to procedure for operative patients. Our
results advocate for the standard use of structured hand-offs in surgical units.
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1. INTRODUCTION
Communication in the hospital setting is an easy target for
quality improvement. The clinical condition of patients can
be rapidly changing. Capturing this change via communi-
cation between providers during hand-offs is a necessary
function to reduce delays as well as errors and to provide the
best possible patient care. Modern work hours restrictions for
residents in academic medical centers have encouraged most
programs to turn to a night float model for resident call.[1–4]

As a result, shift changes in surgery often happen early in
the morning or late at night and can occur at a brisk pace
as there are no Accreditation Council for Graduate Medical
Education (ACGME) limitations placed on the number of
patients a surgical resident can cover.[5–10] Where there are
handoffs of information, miscommunication can occur, and
lead to patient errors and litigation.[11] Recently, it has been
shown that academic medical centers are at greater risk for
these types of medical errors.[12] To deal with the problem
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of miscommunication in healthcare, interventions have been
aimed at the standardization of transferring patient infor-
mation and have shown that structured use of standardized
hand offs have been the most efficient and most effective
intervention.[13, 14]

Morning conferences are a means of providing a mandatory,
standardized patient hand off procedure in many fields of
medicine, and is an effective strategy according to physi-
cian survey data.[15] These conferences allow for consistent
data transmission, opportunity for collaboration between care
providers, and allow for junior residents and faculty to ob-
serve more experienced faculty transfer information. This
process has been shown to impact patient care in the form of
decreased length of stay (LOS) and hospital charges.[15, 16]

This process has been more widely characterized in medi-
cal specialties; thus, we designed this study to address the
non-standardized gap in surgical specialties.

The UAMS Division of Acute Care Surgery (ACS) imple-
mented a morning conference style patient hand off called
Morning Report (MR) in October 2015. Previous hand offs
were unsupervised communications between the night call
resident team and the day call team through the use of email
or personal conversation. At MR all admissions and ser-
vice transfers were discussed from the Trauma, Emergency
General Surgery, and Surgical Critical Care services for the
previous 24-hour time period. Attendees included the night
resident team, day resident team, and the staff surgeons for
the Trauma, ACS, and Surgical Intensive Care Units (SICU).
The patients discussed have a plan of care formulated with
input from all teams in attendance.[17] During this same
period, there were no other significant lab, operational, or
faculty changes made. The role of the current study was to
determine the impact of this newly implemented MR model
on surgical EGS patient outcomes.

2. METHODS

This retrospective, observational study was conducted by
querying the Enterprise Data Warehouse of the Arkansas
Clinical Data Repository (AR-CDR) for all EGS patients
between 2014 and 2018 who underwent a procedure during
their hospital stay.[18] All patients with a LOS of 0 were
excluded from the analysis because of their absence from a
MR. Patients without procedure codes were also excluded
as the aim of this study was to analyze the effect on sur-
gical patients. Nonsurgical patients were excluded due to
inconsistencies in admission codes, and to ensure that the
patients would have been managed solely by the EGS team
instead of as a consult. This ensures that the patients would
be discussed in MR.

Patients were placed into two cohorts based on date of ad-
mission (prior to or after October 1st, 2015). Population
statistics on age, gender, race, CPT codes for region of pro-
cedure, Elixhauser readmission score, LOS, and days to
procedure were gathered and then analyzed to create a bi-
variate analysis of group means and proportions. Patients
were defined as “multigroup” if more than one anatomical
region was impacted and operated on in their first procedure.
Patients were defined as “multiple procedure” if they under-
went more than one procedure during their admission. To
assess significant differences between the two cohorts, t-tests
were used for continuous variables and chi-square tests were
used for categorical variables. Statistical significance was
set at α = 0.05 for all analyses. Correlation analysis was
completed to identify potential multicollinearity among the
independent variables. The analysis was conducted using
Stata 14.0 (College Station, Texas). To adjust for selection
bias and the differences between the two cohorts, propensity
score weighting was performed using the TWANG pack-
age developed by RAND to balance the two cohorts to aid
in the determination of a causal inference.[19] Propensity
scores are used to ensure the two patient cohorts have sim-
ilar characteristics to those that would be created through
random assignment. Propensity score weighting was used
over the matching method because weighting ensures that
all the patients in the sample are used, whereas propensity
score matching results in a reduction in sample size because
of unmatched patients. Due to the nature of the outcome
variables and the skewness of the distribution, count mod-
els were used to analyze the impact of MR on the outcome
measures. The Pearson Chi2 dispersion statistic was used
to determine model fit between a negative binomial regres-
sion and Poisson model. LOS and days to operation were
treated as count models, and subsequently negative binomial
regression was used for both LOS, and days to first procedure
using the propensity score weighted sample. The coefficients
were to be exponentiated to allow for easier interpretation of
percentage change.

This study was conducted in accordance with all applicable
government regulations and UAMS research policies and pro-
cedures. The UAMS Institutional Review Board approved
this study and granted a waiver of informed consent for this
research because it involved no more than minimal risk to
the subjects.

3. RESULTS

Table 1 displays the descriptive statistics of the population.
The patients were typically around 50 years of age and pre-
dominately white with a roughly even balance of males and
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females. The average LOS for all 974 patients was 8.85 days
with 1.92 days to procedure. The most common CPT code
for region of procedure was for abdominal procedures in this
population.

Table 2 shows that there post cohort was slightly older (48
vs. 51 years) than the pre protocol implementation cohort.
Additionally, the post cohort had a lower LOS by 2.7 days
and days to procedure by 0.85 days. The two populations
did not differ significantly in gender, race, or CPT region of
procedures performed.

Table 3 demonstrates that after propensity score matching,
the post-MR cohort has a close to 17% decrease in LOS
compared to the pre cohort. Being identified as white, having
multiple regions operated on, injuries to the cardiovascu-
lar system, and having multiple operations all demonstrated
significantly increased LOS.

Table 4 demonstrates that MR has a similar effect on days
to procedure as it does on LOS. MR demonstrates a close to
33% decrease in days to procedure.

Table 1. Study population descriptive statistics (n = 974)
 

 

Study population Descriptive Statistics (n = 974) 

Age, y 50.3 

Male, n (%) 504 (51.7) 

Race 
 

     Black, n (%) 275 (28.2) 

     White, n (%) 637 (65.4) 

     Other, n (%) 56 (5.7) 

     Unknown, n (%) 6 (0.6) 

Pre or Post Morning Report 
 

     Pre, n (%) 195 (20) 

     Post, n (%) 779 (80) 

CPT Region for Procedure 
 

     Genitourinary, n (%) 10 (1.0) 

     Chest, n (%) 64 (6.6) 

     Cardiovascular, n (%) 95 (9.8) 

     Soft Tissue, n (%) 276 (28.3) 

     Abdomen, n (%) 529 (54.3) 

Readmit score 13.1 ± 16.5 

Length of Stay, days 8.85 ± 10.0 

Days to first procedure 1.92 ± 1.85 

 

Table 2. Pre vs. post MR bivariate analysis
 

 

 Pre Morning Report 

(n = 386) 

Post Morning Report 

(n = 1,425) 

p-value 

Age, y 47.9 ± 17.7 51.0 ± 18.3  .034 

Male n, (%) 90 (46.2) 414 (53.1)  .081 

Race, n (%)    

White 123 (63.1) 514 (66.0)  .446 

CPT Region for Procedure 

     Genitourinary, n (%) 1 (0.5) 9 (1.2)  .426 

     Chest, n (%) 14 (7.2) 50 (6.4)  .701 

     Cardiovascular, n (%) 20 (10.3) 75 (9.6)  .791 

     Soft tissue, n (%) 55 (28.2) 221 (28.4)  .964 

     Abdomen, n (%) 105 (53.8) 424 (54.4)  .884 

Readmit score 15.0 12.6  .064 

Length of Stay, d 11.0 8.3 < .01 

Days to first procedure 2.6 1.75 < .01 
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Table 3. Coefficients for negative binomial regression of LOS with propensity score matching
 

 

 Coefficients p-value 95% CI 

Post MR -0.019 .007 [-0.33, -0.053] 

Age 0.0037 .057 [-0.00011, 0.0076] 

Male 0.046 .49 [-0.083, 0.18] 

Race, Black -0.13 .055 [-0.26, 0.003] 

CPT Region  

Multigroup (> 1 CPT regions) 0.82 < .01 [0.69, 0.95] 

Multiple Procedure 0.53 < .01 [0.403, 0.67] 

Soft Tissue 0.057 .43 [-0.085, 0.199] 

CV 0.29 < .01 [0.084, 0.49] 

Chest 0.19 .028 [0.021, 0.37] 

Genitourinary -0.0086 .98 [-0.616, 0.598] 

Readmit Score 0.0091 < .01 [0.0047, 0.013] 

Note. Gender referent is “female”; Race referent is “white”; “Multigroup” refers to patients who had multiple anatomical regions affected based on their 

CPT codes; “Multiple procedure” refers to patients who underwent multiple procedures during their stay; CPT region referent is “abdominal”. 

 

Table 4. Coefficients for negative binomial regression of days to first procedure with propensity score matching
 

 

 Coefficients p-value 95% CI 

Post MR -0.41 < .01 [-0.596, -0.223] 

Age 0.003 .301 [-0.0027, 0.0086] 

Male -0.109 .24 [-0.29, 0.072] 

Race, Black -0.075 .36 [-0.234, 0.0849] 

CPT Region  

Multigroup (> 1 CPT regions) -0.038 .69 [-0.224, 0.148] 

Multiple Procedure 0.0439 .62 [-0.129, 0.217] 

Soft Tissue -0.151 .12 [-0.341, 0.0387] 

CV -0.219 .084 [-0.467, 0.0296] 

Chest 0.0641 .67 [-0.231, 0.359] 

Genitourinary -0.0787 .86 [-0.937, 0.78] 

Readmit Score -0.0000377 .99 [-0.00631, 0.00624] 

Note. Gender referent is “female”; Race referent is “white”; “Multigroup” refers to patients who had multiple anatomical regions affected based on their 

CPT codes; “Multiple procedure” refers to patients who underwent multiple procedures during their stay; CPT region referent is “abdominal”. 
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4. DISCUSSION

In this study, we hypothesized that implementing a manda-
tory MR would improve outcomes in emergency general
surgery patients who underwent a procedure during their
hospital stay. Analysis of the data showed that the most
significant effect of MR was a decrease in the overall LOS
from 11 to 8.3 days, and decreased time to procedure by ap-
proximately one day (0.85 days) between pre- and post-MR
patients. Additionally, the data indicates that patients requir-
ing multiple procedures, procedures involving multiple body
regions, injuries to the cardiovascular system, or a higher
readmission score will have a longer LOS.

Decreasing LOS is an important focus of efforts to improve
healthcare outcomes because the majority of patients, regard-
less of admission service, have been shown to have increased
risk of mortality with increasing LOS.[20] The increased risk
of mortality is most notably attributed to the correlation be-
tween LOS and hospital acquired bloodstream infections.[21]

While the importance of structured hand-offs has been bet-
ter characterized in medical fields,[22] there is limited data
regarding Acute Care Surgery (ACS). One comprehensive
study by Pringle et al. described how the strategic imple-
mentation of MR could lead to better outcomes, but how
variability in team member attendance and lack of structured
protocol can lead to under-utilization and suboptimal ben-
efit of the model.[23] In our own institution, we wanted to
address a previously identified issue of deficiencies in the
patient hand-off systems, resulting in a gap in resident edu-
cation in these necessary skills.[24] Studies have shown that
MR is a valid format for resident education in efficient and
effective patient handoffs.[25] In our institution, there has
been a drastic improvement in the culture and commitment
to structured patient hand-offs since the implementation of
MR.

The benefit of MR handoff systems comes from the increased
collaboration between care providers during the conference.
Allowing all providers involved in care management to help
formulate treatment and discharge planning created increased
efficiency in the care of patients. Additionally, standard pa-
tient handoff procedures compared to informal procedures
allow intervention at earlier time points in a patient’s hos-
pital course. All of these factors contribute to increases in
efficiency of care.[19, 26]

5. CONCLUSIONS
This study demonstrates that the implementation of a MR
led to a shorter time to procedure, and a shorter overall LOS
in emergency general surgery patients who underwent an
operation. Also, it is an intervention that improved the out-
comes of operative EGS patients. Our data advocates for
the standard use of structured handoffs, such as MR, across
emergency general surgery units nationwide. Further work
is needed to describe the more detailed mechanism by which
LOS and days to procedure are decreased. Another limitation
of this study is exclusion of nonsurgical patients due to lack
of reliability in using admission codes to categorize patients.
Future work would benefit from prospectively categorizing
patients in order to increase sample sizes for analysis, and
from comparison of private vs public hospital systems since
there evidence has shown that outcomes differ between the
two systems. Furthermore, more studies are needed to be
able to fully characterize the differences in outcomes between
private and public institutions.[27]

ACKNOWLEDGEMENTS
The authors would like to acknowledge Judy Bennett for her
help with data handling and analysis for this project.

CONFLICTS OF INTEREST DISCLOSURE
The authors declare they have no conflicts of interest.

REFERENCES
[1] Fletcher KE, Saint S, Mangrulkar RS. Balancing continuity of care

with residents’ limited work hours: defining the implications. Acad
Med. 2005; 80(1): 39-43. PMid: 15618090. https://doi.org/10
.1097/00001888-200501000-00010

[2] Peterson LE, Johnson H, Pugno PA, et al. Training on the clock:
family medicine residency directors’ responses to resident duty hours
reform. Acad Med. 2006; 81(12): 1032-1037. PMid: 17122464.
https://doi.org/10.1097/01.ACM.0000246689.33152.52

[3] Woodrow SI, Segouin C, Armbruster J, et al. Duty hours reforms
in the United States, France, and Canada: is it time to refocus
our attention on education? Acad Med. 2006; 81(12): 1045-1051.
PMid: 17122467. https://doi.org/10.1097/01.ACM.00002

46751.27480.55

[4] Yoon HH. Adapting to duty-hour limits-four years on. N Engl J Med.
2007; 356(26): 2668-2670. PMid: 17596599. https://doi.org/
10.1056/NEJMp078070

[5] Laine C, Goldman L, Soukup JR, et al. The impact of a regula-
tion restricting medical house staff working hours on the quality
of patient care. JAMA. 1993; 269(3): 374-378. PMid: 8418344.
https://doi.org/10.1001/jama.1993.03500030072035

[6] Lefrak S, Miller S, Schirmer B, et al. The night float system: en-
suring educational benefit. Am J Surg. 2005; 189(6): 639-642.
PMid: 15910711. https://doi.org/10.1016/j.amjsurg.20
04.11.034

[7] Lieberman JD, Olenwine JA, Finley W, et al. Residency reform:

Published by Sciedu Press 5

https://doi.org/10.1097/00001888-200501000-00010
https://doi.org/10.1097/00001888-200501000-00010
https://doi.org/10.1097/01.ACM.0000246689.33152.52
https://doi.org/10.1097/01.ACM.0000246751.27480.55
https://doi.org/10.1097/01.ACM.0000246751.27480.55
https://doi.org/10.1056/NEJMp078070
https://doi.org/10.1056/NEJMp078070
https://doi.org/10.1001/jama.1993.03500030072035
https://doi.org/10.1016/j.amjsurg.2004.11.034
https://doi.org/10.1016/j.amjsurg.2004.11.034


jha.sciedupress.com Journal of Hospital Administration 2019, Vol. 8, No. 6

anticipated effects of ACGME guidelines on general surgery and in-
ternal medicine residency programs. Curr Surg. 2005; 62(2): 231-236.
PMid: 15796946. https://doi.org/10.1016/j.cursur.2004.
06.015

[8] Okie S. An elusive balance-residents’ work hours and the continuity
of care. N Engl J Med. 2007; 356(26): 2665-2667. PMid: 17596598.
https://doi.org/10.1056/NEJMp078085

[9] Reed DA, Levine RB, Miller RG, et al. Effect of residency duty-hour
limits: views of key clinical faculty. Arch Intern Med. 2007; 167(14):
1487-1492. PMid: 17646602. https://doi.org/10.1001/arch
inte.167.14.1487

[10] Luks AM, Smith CS, Robins L, et al. Resident perceptions of the
educational value of night float rotations. Teach Learn Med. 2010;
22(3): 196-201. PMid: 20563940. https://doi.org/10.1080/
10401334.2010.488203

[11] Caprice C, Greenberg SER, Studdert DM, et al. Patterns of Com-
munication Breakdowns Resulting in Injury to Surgical Patients.
Journal of the American College of Surgeons. 2007; 204(4): 533-40.
PMid: 17382211. https://doi.org/10.1016/j.jamcollsurg.
2007.01.010

[12] Duong JA, Jensen TP, Morduchowicz S, et al. Exploring Physi-
cian Perspectives of Residency Holdover Handoffs: A Qualita-
tive Study to Understand an Increasingly Important Type of Hand-
off. J Gen Intern Med. 2017; 32(6): 654-9. PMid: 28194689.
https://doi.org/10.1007/s11606-017-4009-y

[13] Ramsay N, Maresca G, Tully V, et al. Does a multidisciplinary ap-
proach have a beneficial effect on the development of a structured
patient handover process between acute surgical wards in one of
Scotland’s largest teaching hospitals?. BMJ Open Qual. 2018; 7(3):
e000154. Published 2018 Jul 21. https://doi.org/10.1136/bm
joq-2017-000154

[14] Shahian DM, McEachern K, Rossi L, et al. Large-scale imple-
mentation of the I-PASS handover system at an academic medi-
cal centre. BMJ Qual Saf. 2017; 26: 760-770. PMid: 28280074.
https://doi.org/10.1136/bmjqs-2016-006195

[15] Boushehri E, Khamseh ME, Farshchi A, et al. Effects of morn-
ing report case presentation on length of stay and hospitalisation
costs. Med Educ. 2013; 47(7): 711-6. PMid: 23746160. https:
//doi.org/10.1111/medu.12152

[16] Ludvigsson A, Wernberg E, Pikwer A, et al. Morning conferences
for anaesthesiologists - to be or not to be? Acta Anaesthesiol Scand.
2013; 57(8): 971-7. PMid: 23607373. https://doi.org/10.111
1/aas.12116

[17] Wolfe JD, Gardner JR, Beck WC, et al. Morning report decreases
length of stay in trauma patients. Trauma Surg Acute Care Open.

2018; 3(1): e000185. Published 2018 Sep 8. PMid: 30234164.
https://doi.org/10.1136/tsaco-2018-000185

[18] Sciences UoAfM. Arkansas Clinical Data Repository. 2018. Avail-
able from: https://ar-cdr.uams.edu/

[19] Griffin BA, Ridgeway G, Morral AR, et al. Toolkit for Weight-
ing and Analysis of Nonequivalent Groups (TWANG) Website.
Santa Monica, CA: RAND Corporation; 2014. Available from:
http://www.rand.org/statistics/twang

[20] Kisat MT, Latif A, Zogg CK, et al. Survival outcomes after prolonged
intensive care unit length of stay among trauma patients: The ev-
idence for never giving up. Surgery. 2016; 160(3): 771-80. PMid:
27267552. https://doi.org/10.1016/j.surg.2016.04.024

[21] Barnett AG, Page K, Campbell M, et al. The increased risks of death
and extra lengths of hospital and ICU stay from hospital-acquired
bloodstream infections: a case-control study. BMJ Open. 2013; 3(10):
e003587. PMid: 24176795. https://doi.org/10.1136/bmjope
n-2013-003587

[22] Graham KL, Marcantonio ER, Huang GC, et al. Effect of a systems
intervention on the quality and safety of patient handoffs in an in-
ternal medicine residency program. J Gen Intern Med. 2013; 28(8):
986-993. PMid: 23595931. https://doi.org/10.1007/s11606
-013-2391-7

[23] Pringle PL, Collins C, Santry HP. Utilization of morning report by
acute care surgery teams: results from a qualitative study. Am J Surg.
2013; 206(5): 647-54. PMid: 24157348. https://doi.org/10.1
016/j.amjsurg.2013.07.012

[24] Khandelwal C, Mizell J, Steliga M, et al. Standardizing the cul-
ture of trauma rotation handoffs. J Surg Educ. 2014; 71(4): 601-
5. PMid: 24776872. https://doi.org/10.1016/j.jsurg.20
14.01.002

[25] Ottinger M, Monaghan S, Gregg S, et al. Trauma morning report is
the ideal environment to teach and evaluate resident communication
and sign-outs in the 80 hour work week. Injury. 2017; 48(9): 2003-
2009. PMid: 28506455. https://doi.org/10.1016/j.injury
.2017.04.060

[26] Urisman T, Garcia A, Harris HW. Impact of surgical intensive
care unit interdisciplinary rounds on interprofessional collabora-
tion and quality of care: Mixed qualitative-quantitative study. In-
tensive Crit Care Nurs. 2018; 44: 18-23. PMid: 28865984. https:
//doi.org/10.1016/j.iccn.2017.07.001

[27] Herrera CA, Rada G, Kuhn-Barrientos L, et al. Does Ownership
Matter? An Overview of Systematic Reviews of the Performance
of Private For-Profit, Private Not-For-Profit and Public Healthcare
Providers. PLOS ONE. 2014; 9(12): e93456. PMid: 25437212.
https://doi.org/10.1371/journal.pone.0093456

6 ISSN 1927-6990 E-ISSN 1927-7008

https://doi.org/10.1016/j.cursur.2004.06.015
https://doi.org/10.1016/j.cursur.2004.06.015
https://doi.org/10.1056/NEJMp078085
https://doi.org/10.1001/archinte.167.14.1487
https://doi.org/10.1001/archinte.167.14.1487
https://doi.org/10.1080/10401334.2010.488203
https://doi.org/10.1080/10401334.2010.488203
https://doi.org/10.1016/j.jamcollsurg.2007.01.010
https://doi.org/10.1016/j.jamcollsurg.2007.01.010
https://doi.org/10.1007/s11606-017-4009-y
https://doi.org/10.1136/bmjoq-2017-000154
https://doi.org/10.1136/bmjoq-2017-000154
https://doi.org/10.1136/bmjqs-2016-006195
https://doi.org/10.1111/medu.12152
https://doi.org/10.1111/medu.12152
https://doi.org/10.1111/aas.12116
https://doi.org/10.1111/aas.12116
https://doi.org/10.1136/tsaco-2018-000185
https://ar-cdr.uams.edu/
http://www.rand.org/statistics/twang
https://doi.org/10.1016/j.surg.2016.04.024
https://doi.org/10.1136/bmjopen-2013-003587
https://doi.org/10.1136/bmjopen-2013-003587
https://doi.org/10.1007/s11606-013-2391-7
https://doi.org/10.1007/s11606-013-2391-7
https://doi.org/10.1016/j.amjsurg.2013.07.012
https://doi.org/10.1016/j.amjsurg.2013.07.012
https://doi.org/10.1016/j.jsurg.2014.01.002
https://doi.org/10.1016/j.jsurg.2014.01.002
https://doi.org/10.1016/j.injury.2017.04.060
https://doi.org/10.1016/j.injury.2017.04.060
https://doi.org/10.1016/j.iccn.2017.07.001
https://doi.org/10.1016/j.iccn.2017.07.001
https://doi.org/10.1371/journal.pone.0093456

	Introduction
	Methods
	Results
	Discussion
	Conclusions

