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Abstract

Background: Return visits to the emergency department are viewed as a quality measure of patient management.
Avoiding unnecessary admissions to the ward can potentially cause an increase in return visits, thus effecting
quality assessment.

Methods: After implementing an educational process the relationship between admissions and return visits was
assessed over time at a rapidly growing pediatric emergency department.

Results: There was a 264% increase in visits from 2004 to 2017. In the study period admission rates declined from 25
to 14%. This was achieved without a rise in return visits and with a stable percentage of admissions from return visits.

return visit admissions.

Conclusions: Interventions aimed at decreasing unnecessary admissions do not lead to increased return visits and
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Introduction

A pediatric emergency department (PED) serves as a
health care facility for children who require emergent or
urgent evaluation and possibly intervention (procedures
or treatments) not available in the outpatient setting.
The range of medical, surgical, orthopedic, and other
conditions which bring children to the PED is wide,
requiring the medical staff to effectively diagnose and
treat a diverse array of emergencies, some of which may
be imminently life-threatening. The PED therefore must
continuously examine quality of care it provides. Quality
assurance (QA) of a PED is difficult to assess, as it is
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multifactorial [1, 2] (hospital, physician and patient
related factors) [3].

Two outcome measures commonly assessed are
hospitalization rates and return PED visits (RV) [4, 5].
Inpatient hospitalization of a child may pose a financial
burden on the family and as well carrying a risk of iatro-
genic complications. These include medical errors, noso-
comial infections and psychological stress, all of which
impact patients and their families. However, unnecessary
hospital admission, defined as hospitalization which offers
no benefit compared to being treated as an outpatient, is a
common phenomenon, found in up to 30% of hospitalized
children [6].

A RV can indicate treatment failure or lack of patient
education. Commonly, RVs are classified as early (within
72h) or late (7-30 days) [6, 7]. The RV rate reported in
most studies is approximately 5% but may be as high as
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14%. In Israeli hospitals, the RV rates in the years 2011—
2017 ranged from 4 to 7% in the 0-15years of age
groups. There is a mild yet constant decline in RVs over
the years. RV rates are an important outcome measure,
though it is unclear to what degree they reflect quality of
care [8-12].

The PED of Shaare Zedek Medical Center (SZMC) in
Jerusalem has grown rapidly over the last decade. Our
new expanded facility opened in 2008. In 2012 the age
limit of accepted patients was changed from 15 to 18
years. This, as well as other possible factors, led to a
significant increase in the number of PED visits, from
approximately 12,000 in 2008 to approximately 25,000
in 2015. The Jerusalem area population is a fast-growing
population with an increase of close to 150,000 residents
from 2008 to 2016. http://www.health.gov.il/Publica
tionsFiles/emergency 2013.pdf. This is an estimated 3%
growth of the pediatric population.

In an attempt to avoid unnecessary hospitalization
admissions, a systematic measures-based intervention
was implemented:

e A senior attending physician in the PED was
consulted for all cases for which hospitalization was
recommended by a pediatric resident. The decision
was ultimately made by the senior attending
physician. In the absence of an attending, either a
decision was made following a phone consult or the
patient was seen when the attending arrived (This
usually regards night hours). Children whose acute
illness required only prolonged observation for up to
24 h were cared for in the PED instead of the
inpatient ward (OA).

e A concerted effort was made to improve patient and
family education. This was accomplished having the
discharging physician detail the discharge
recommendations as well as handing out specific
hand-out notes on different common conditions.

e Improving the lines of communication with the
patient’s primary physician. This was achieved by
both contacting the primary care physician when
available as well as having the PED attending
available for phone contact when needed.

Improved patient management in the PED should result
in a reduction in the rate of inappropriate hospitalization
without a concomitant rise in RVs.

Methods

A retrospective review via a computerized database of all
patients treated in the PED of SZMC from January 2004
through December 2017 was performed. Data collected
for each patient visit included age, gender, date of PED
visit, season (categorized as winter [October—April] and
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non-winter), and final disposition, categorized as either
discharge, OA or inpatient hospitalization.

Data was compared between 3 time periods: 2004—2007,
before the opening of the new PED facility; 2008-2012,
the first years of the new, expanded PED facility, and
2012-2017, the first years during which the PED treated
all patients up to 18 years of age and all cases of minor
trauma.

The primary outcome measure was the rate of hospi-
talizations during each of the 3 time periods. Secondary
outcome measures included the percentage of RVs,
percentage of RVs hospitalized and changes in OAs
during each of the 3 time periods.

Data analysis was performed using Excel (Microsoft
Corporation) and SPSS (IBM corporation). The data was
assessed using the Chi-square tests to compare proportions
of primary and secondary outcomes between various
subgroups. P < 0.05 was considered statistically significant.

Results
The number of PED visits rose by 264% from 9460 in
2004 to 31,560 in 2017 (Fig. 1).

During the years 2004-2007 the admission rate was
approximately 25% (yearly range 25.1-27.0%). Starting
in 2008 there was a gradual and consistent decline in
admission rates which reached a plateau at 13-14%
during the years 2012-2017. (Tables 1, 2).

Compared to the years 2004-2007, admission rates
following return visits, during the years 2008-2017 were
significantly lower. There was also a small but significant
decline in OAs between these two time periods, without a
significant change in the rate of RVs. (Fig. 2). There was a
small increase in RVs and OAs during the 2008-2011
period which was corrected in later years.

Comparison of outcome measures between winter and
non-winter months showed no significant differences.
Younger age was associated with a higher rate of
hospital admission and RVs. The only outcome measure
to differ between genders was the rate of OAs. (Table 3).

Discussion

The findings of this retrospective study suggest that
effective measures taken by the PED staff may prevent
unnecessary hospital admissions. Since the rate of RVs
did not increase in the time period during which there
was a reduction in admission rate, the admission rate
prior to the institution of the various measures was likely
unnecessarily high. The reduction in admission rates
without a concomitant rise in RV rates was achieved
through a structured program implemented in the PED.
Therefore, our findings also suggest that the combined
analysis of hospital admission rates and RV rates
provides more accurate quality of care information than
the examination of each one independently.
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The short-lived rise in OAs and RVs during the 2008-
2011 period may be a result of the opening of a new
PED facility and the need to standardize the patient flow
and management.

Our findings of a higher rate of admissions and RVs
among younger children as well as a lack of difference in
admission and RV rates according to season are consist-
ent with prior research [11]. Interestingly, females were
more likely to incur an OA than males. The reason for
this finding is unclear. This may have been a result of
delays subsequent to gynecological consults. However,
we were unable to determine the exact cause.

The 23.5-26.1% admission rate among RVs subse-
quent to 2008 are higher than the 16—19% rates reported

Table 1 Overall changes in activity at SZMC PED 2004-2017

Year Visits  Admission (%) OAs (%) RVs (%) Admission of RVs (%)
2004 9460 270 1.1 33 388
2005 10497 268 132 33 370
2006 10,780 253 14.3 3.1 359
2007 11,329 251 149 3.1 331
2008 12,119 20.7 154 38 27.2
2009 13810 178 14.9 36 241
2010 15298 16.7 14.6 38 283
2011 16472 165 139 3.7 249
2012 18961 150 12.1 3.1 21.7
2013 21,259 140 104 3.1 223
2014 24270 135 99 32 22.1
2015 24975 136 102 3.1 24.5
2016 26964 137 75 32 238
2017 31560 139 55 32 26.3

in other studies. This may be due to our department’s
adherence to the Israeli Health Ministry requirement to
admit all RV patients who cannot be evaluated in the
PED by an attending physician. Such physicians are
present in our PED 16h per day. The trends noted in
our study should be viewed in the context of national
ones during the study period. According to a report by
the Israeli Ministry of Health http://www.health.gov.il/
PublicationsFiles/emergency_2013.pdf, in 2008 the
nationwide admission rate was 32 and 28% for children
1-4 and 4-15years of age, respectively. In 2013, the
national admission rates were 32% for infants under a
year of age and 20% for children ages 1—4 years.

A review of the health ministry’s yearly reports during
the study period https://www.health.gov.il/Publications
Files/emergency_2014.pdf shows that the addition of the
16-17-year age groups do not alter our findings. The
average visit rate for these age groups was approximately
194 per 1000 of the population (range 190-198)
throughout all of the study period. The return rates were
similarly unchanged and thus unlikely to have a signifi-
cant impact on the findings of this study.

In addition to its retrospective design, this study has
other limitations. Our RV rates did not account for the
possibility of children presenting to neighboring hospi-
tals following discharge from the SZMC PED. Although
we have the details of admissions and RVs at other
Jerusalem hospitals, there is no way to determine which
admissions were following a visit to SZMC PED. How-
ever, throughout the study period, the admission and RV
numbers at neighboring hospitals changed minimally
and cannot account for the changes seen at our PED.

Another factor which may have influenced our results
is the category of OAs [13].


http://www.health.gov.il/PublicationsFiles/emergency_2013.pdf
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Table 2 Outcome measures subsequent to phased changes in PED patient management

2004-2007 2008-2011 2012-2017 P value
Admission rate (%) 26.1 179 14.0 < 0.001
OAs rate (%) 134 14.7 93 < 0.001
RVs (%) 32 37 32 0.005
Admission rate from RVs (%) 36.2 26.1 235 <0.001
Our admission rate is based on the notion that observed In addition, two possible confounders to consider are

patients remain under the PED care whereas admitted readmission to another hospital as well as assessing the
patients are treated on the pediatric ward. The addition of impact of the closure of a Jerusalem based general
observed patients to admissions leads to higher admission  hospital (Bikur Cholim). Based on the available data
rates, yet does not reflect a true change in medical treat- from the health ministry there is a national level of
ment. Even when OAs are combined with admissions return to other hospital of approximately 1.5% that has
there is still a clear decline in admission rates. Regardless  been constant for all hospitals over the past 10 years.
of the categorization of OAs, there is a clear decline in  Regarding the closing of a local hospital- we found that
both OAs and admissions over time. This reflects the there was a constant decline in admission of pediatric
process of clear decisions, aimed at lowering unnecessary  patients until the final closure during 2012. There is a
hospital stay (OA or admission). In 2016-2017 it was report of approximately 2000 children seen yearly at this
decided to admit more of the OAs which led to a sharp  hospital in the years 2011-2012. This number does not
decline in OAs compared to previous years. affect the overall rise during the years 2012-2017. A
An attempt to review the impact of the addition of the  certain impact is possible yet likely not significant.
16-17-year-old age group to national data was hampered This study did not analyze the potential influence of
by the fact that the health ministry’s data includes all of relevant variables such as diagnoses (e.g. trauma vs. med-
the 15-24-year old group as one. https://www.health.gov. ical), time of arrival (daytime vs. nighttime, weekend/holi-
il/PublicationsFiles/emergency_2017.pdf However, even days vs. weekdays) and socioeconomic background, on
with a limited ability to address the exact ages- we found a  admission and RV rates, subjects addressed in previous
constant rate of both the referrals as well has return visits ~ studies [14—16]. Although minor trauma cases were
to the PED over the years 2011-2017 (years with available  shifted to the PED from the adult ED, this was a gradual
data). process only completed fully towards the end of 2017. We
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Table 3 Outcome measure analysis by age, gender and season
Admission (%) OAs rate (%) RVs rate (%) Admission from RVs (%)

Outcome Measures by age (yr)

0 24.8 1.7 4.1 332

1-4 145 124 3.1 26.1

5-16 178 11.7 29 250
P value < 0.001 0373 0.004 0.154
Outcome measures by gender

Male 184 114 34 27.2

Female 188 12.8 33 29.8
P value 0.528 0.007 0623 0574

were unable to determine this subgroup’s information
based on the hospital’s medical records.

In addition, an important factor that influences the
adequacy of using RVs as a quality measure is the root
causes of the RVs. These causes can affect the interpret-
ation of the RVs in the context of quality. More studies
on these causes are needed.

Conclusion

This study demonstrates that the implementation of
specific and focused measures in the PED can aid in the
avoidance of unnecessary pediatric hospital admissions
without leading to a higher RV rate. Such programs
improve the quality of care given to children. Our study
also supports the combined analysis of admission and
RV rates as a more accurate indicator of the quality of
care than the assessment of each one independently.
Further multi-center studies are necessary to confirm
these findings.

Abbreviations
PED: Pediatric emergency department; SZMC: Shaare Zedek Medical Center;
RV: Return visit; OA: Observational admission; QA: Quality assurance

Acknowledgements
NA

Authors’ information
NA

Authors’ contributions

ME initiated the study. AK and YS assembled and analyzed the data. GW and
SS drafted the manuscript. EB and YS critically reviewed the manuscript. All
the authors reviewed and agreed on the final manuscript.

Funding
The authors received no funding for this study.

Availability of data and materials
All data generated or analysed during this study are included in this
published article.

Ethics approval and consent to participate
The study was approved by the hospital ethics committee (Helsinki).

Consent for publication
NA

Competing interests
The authors declare they have no competing interests.

Author details
"Hebrew university medical school, Jerusalem, Israel. *Pediatric emergency
department, Shaare Zedek Medical Center, 12 Bait st, Jerusalem, Israel.

Received: 5 June 2019 Accepted: 6 August 2020
Published online: 12 August 2020

References

1.

Zuckerman RB, Sheingold SH, Orav EJ, Ruhter J, Epstein AM. Readmissions,
observation, and the hospital readmissions reduction program. N Engl J
Med. 2016;374:1543-51.

Alessandrini E, Varadarajan K, Alpern ER, Gorelick MH, Shaw K, Ruddy RM,
Chamberlain JM. Pediatric Emergency Care Applied Research Network
Emergency department quality: an analysis of existing pediatric measures.
Acad Emerg Med. 2011;18:519-26.

Fischer C, Steyerberg EW, Fonarow GC, Ganiats TG, Lingsma HF. A
systematic review and meta-analysis on the association between quality of
hospital care and readmission rates in patients with heart failure. Am Heart
J.2015;170:1005-17.

Augustine EM, Kreling BA, Chamberlain JM. Caretakers' perspectives on
return pediatric emergency department visits: a qualitative analysis of focus
groups. Pediatr Emerg Care. 2016;32:594-8.

Berry JG, Toomey SL, Zaslavsky AM, Jha AK, Nakamura MM, Klein DJ,
Feng JY, Shulman S, Chiang VW, Kaplan W, Hall M, Schuster MA.
Pediatric readmission prevalence and variability across hospitals. JAMA.
2013;309:372-80.

Sills MR, Macy ML, Kocher KE, Sabbatini AK. Return visit admissions may not
indicate quality of emergency Department Care for Children. Acad Emerg
Med. 2018;25:283-92.

Fischer C, Lingsma HF, Marang-van de Mheen PJ, Kringos DS, Klazinga NS,
Steyerberg EW. Is the readmission rate a valid quality indicator? A review of
the evidence. PLoS One. 2014:9:112282.

Bardach NS, Vittinghoff E, Asteria-Pefaloza R, Edwards JD, Yazdany J, Lee
HC, Boscardin WJ, Cabana MD, Dudley RA. Measuring hospital quality using
pediatric readmission and revisit rates. Pediatrics. 2013;132:429-36.

Auger KA, Kenyon CC, Feudtner C, Davis MM. Ediatric hospital discharge
interventions to reduce subsequent utilization: a systematic review. J Hosp
Med. 2014;9:251-60.

Flores G. Preventing hospitalisations for children. Lancet. 2005,365:201-2.
Goldman RD, Ong M, Macpherson A. Unscheduled return visits to the
pediatric emergency department-one-year experience. Pediatr Emerg Care.
2006;22:545-9.

Alessandrini EA, Lavelle JM, Grenfell SM, et al. Return visits to a pediatric
emergency department. Pediatr Emerg Care. 2004;20:166-71.

Khan A, Nakamura MM, Zaslavsky AM, Jang J, Berry JG, Feng JY, Schuster
MA. Same-hospital readmission rates as a measure of pediatric quality of
care. JAMA Pediatr. 2015;169:905-12.

Zimmerman DR, McCarten-Gibbs KA, DeNoble DH, et al. Repeat
pediatric visits to a general emergency department. Ann Emerg Med.
1996,28:467-73.



Keret et al. Israel Journal of Health Policy Research (2020) 9:40 Page 6 of 6

15. Sung SF, Liu KE, Chen SC, Lo CL, Lin KC, Hu YH. Predicting factors and risk
stratification for return visits to the emergency department within 72 hours
in pediatric patients. Pediatr Emerg Care. 2015;31(12):819-24.

16.  Tran QK, Bayram JD, Boonyasai RT, Case MA, Connor C, Doggett D, Fawole
OA, ljagbemi OM, Levin S, Wu AW, Pham JC. Pediatric emergency
department return: a literature review of risk factors and interventions.
Pediatr Emerg Care. 2016;32:570-7.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions k BMC




	Abstract
	Background
	Methods
	Results
	Conclusions

	Introduction
	Methods
	Results
	Discussion
	Conclusion
	Abbreviations
	Acknowledgements
	Authors’ information 
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

