UCSF

UC San Francisco Previously Published Works

Title
Emergency Department Death Rates Dropped By Nearly 50 Percent, 1997-2011.

Permalink
https://escholarship.org/uc/item/27r795r1

Journal
Health affairs (Project Hope), 35(7)

ISSN
0278-2715

Authors

Kanzaria, Hemal K
Probst, Marc A
Hsia, Renee Y

Publication Date
2016-07-01

DOI
10.1377/hlthaff.2015.1394

Peer reviewed

eScholarship.org Powered by the California Diqital Library

University of California


https://escholarship.org/uc/item/27r7g5r1
https://escholarship.org
http://www.cdlib.org/

1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
Health Aff (Millwood). Author manuscript; available in PMC 2017 July 01.

Published in final edited form as:
Health Aff (Millwood). 2016 July 01; 35(7): 1303-1308. doi:10.1377/hlthaff.2015.1394.

-, HHS Public Access
«

Emergency Department Death Rates Dropped By Nearly Fifty
Percent, 1997-2011

Hemal K. Kanzaria, MD, MS,
Assistant Professor in the Department of Emergency Medicine at the University of California, San
Francisco (UCSF)

Marc A. Probst, MD, MS, and
Assistant Professor in the Department of Emergency Medicine at the Icahn School of Medicine at
Mount Sinai, in New York City

Renee Y. Hsia, MD, MSc
Professor in the Department of Emergency Medicine and Philip R. Lee Institute for Health Policy
Studies at UCSF

Abstract

Between 1997 and 2011, there was a nearly 50 percent reduction in US emergency department
mortality rates for adults. The etiology for this trend is likely multifactorial and may be related to
advances in palliative, prehospital, and emergency care.

The core mission of emergency medicine is to provide immediate care to acutely ill and
injured patients. The emergency department (ED) also serves as a safety net, allowing
patients to access care when other avenues fail.[1] Although not an ideal setting, the ED is
often where end-of-life care occurs for patients with either unexpected fatal conditions or
acute complications of terminal illness. In fact, over half of older Americans visit the ED in
their last month of life.[2,3] Such visits are taxing for patients, caregivers, and providers and
contribute to high end-of-life health care costs. The following question thus naturally arises:
How often are adult patients dying in the ED?

Despite existing literature on the relationship between ED care and subsequent mortality for
selected conditions, little is known about trends in mortality in the ED. Recent efforts in the
fields of palliative and prehospital care have sought to shift the locus of death, when
feasible, to more appropriate settings. Meanwhile, recent advances in emergency critical
care have sought to decrease mortality from immediately life-threatening conditions.
Between 1997 and 2011, there was a nearly 50 percent reduction in US adult ED mortality
rates (Exhibit 1). Assessing trends in ED mortality rates may help illuminate the impact of
these efforts by offering a perspective on where patients are dying. Thus, we sought to
describe national trends in US ED mortality and visit rates and to delineate demographic and
clinical factors associated with ED death.
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Study Data And Methods

Data

Analyses

Limitations

To evaluate adult ED mortality rates in the United States, we analyzed ED visit data from the
National Hospital Ambulatory Medical Care Survey (NHAMCS) from 1997 to 2011, the
most recent year for which data are available. Detailed information about NHAMCS and our
study methods can be found in the online Appendix.[4] Briefly, NHAMCS is an annual
survey of a national probability sample of nonfederal, general, and short-stay hospitals
conducted by the National Center for Health Statistics (NCHS). A multistage sampling
procedure facilitates unbiased national estimates of ED visits, and the survey also includes
data on patient demographic characteristics, reasons for the visits, and mortality.[5-9] This
study was deemed exempt from review by the Institutional Review Board of [please
provide].

Our analysis included all ED visits by adults ages eighteen and older throughout the fifteen-
year study period. Data were stratified by age, sex, race/ethnicity, insurance status, triage
category, urbanicity, geographic region, and whether there had been a recent ED visit or
hospitalization.

The primary outcome was annual ED mortality rate per thousand adults, calculated using
denominator estimates from the US Census Bureau. NHAMCS data abstractors grouped
patients who died in the ED and those who were dead on arrival together for the period
1997-2006 but coded them separately for the period 2007-11. However, there were no
definitional changes to either of these terms.[6-9] Thus, consistent with previous literature
[1] and NCHS standards, we included in ED deaths both patients who died in the ED and
those who were dead on arrival.

We report unweighted visit and mortality data, survey-weighted national estimates, and 95
percent confidence intervals. To evaluate longitudinal changes, we performed survey-
weighted trend analysis using weighted least squares regression. For comparison, we also
analyzed inpatient hospital mortality rates from 2005 (when these data became available) to
2011. We additionally examined primary “reason for visit” data associated with ED
mortality. Finally, we evaluated trends in patient and visit characteristics over the entire
study period, specifically assessing changes in ED visit rates and the proportion of ED visits
by characteristic.

Our study had several limitations. First, while we propose possible explanations for our
findings, our study generated only hypotheses. We were unable to test which causative
factors were responsible for the observed trends.

Second, as with most research data sets, NHAMCS is imperfect and likely has inherent
limitations related to, for example, changes in data abstraction or coding practices over time.
Our methodology follows suggested NCHS guidelines to limit potential shortcomings and is
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detailed in the Appendix.[4] Moreover, NHAMCS is the largest nationally representative
data set that provides epidemiologic data on emergency conditions in the United States, and
it remains one of the most widely used resources for research on emergency medicine health
services.

Study Results

We examined 367,618 observations, which represented 1.3 billion ED visits across the
United States. Compared to patients who survived to ED discharge or hospital admission,
those who suffered ED death were on average older, more likely to be male and white, and
had more severe triage acuity scores. In addition, among patients who visited a rural ED or
an ED in the southern region of the country, the percentage who died was higher than the
percentage who survived (Exhibit 2).

ED mortality rates decreased from 1.48 per thousand in 1997 to 0.77 per thousand in 2011, a
48 percent reduction (Exhibit 1). There was no significant change in inpatient hospital
mortality from 2005 to 2011, even though the rate peaked in 2009.

For 62.7 percent of the ED visits in which patients died, patients were noted to be in
cardiopulmonary arrest, unconscious, or dead on arrival (data not shown). The most
common reasons for an ED visit for the remaining patients who suffered ED death were
shortness of breath (accounting for 8.3 percent of the visits), injury (5.1 percent), and chest
pain (3.9 percent).

Visits by patients younger than sixty-five and by non-Hispanic black patients accounted for
the greatest increase in ED visits from 1997 to 2011, after US population growth was
controlled for (Exhibit 3). A lower proportion of ED visits were triaged as requiring
immediate or emergent care in 2011 (13.2 percent) than in 1997 (22.7 percent) (Exhibit 4).
Among adults with Medicare or Medicaid, the ED visit rate per thousand enrollees also
increased substantially between 1997 and 2011, from 405.08 to 534.60 and from 646.15 to
863.37, respectively (Exhibit 5). Trends, stratified by ED survivors and nonsurvivors, can be
found in the online Appendix.[4]

Discussion

To our knowledge, there has been no previous national study evaluating longitudinal trends
in ED mortality. There are several possible explanations for the substantial downward trend
—a drop of nearly 50 percent—in ED mortality that warrant further review.

First, it is possible that although fewer patients are dying in the ED, patients may be
surviving only until inpatient hospitalization. NHAMCS inpatient mortality data are only
available after 2005, but—consistent with previous literature[10]—we found no significant
upward trend in inpatient mortality to support this notion. It is more likely that our findings
can be explained at least in part by the increasing role of palliative care, which results in
more patients dying in hospice settings outside acute care hospitals and EDs than in the past.
[11] In fact, patients are increasingly receiving home hospice care, and between 1989 and
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2007 there was an increase of more than 50 percent in the [please provide] of home deaths
and an accompanying 20 percent decrease in hospital deaths.[12]

Third, withholding or terminating resuscitation efforts in the prehospital setting could also
contribute to the reduction in ED mortality. During the study period, several professional
societies published guidelines for prehospital termination of resuscitation, and many cities
initiated policies that allowed paramedics to forgo resuscitation efforts in certain cases of
cardiac arrest.[13] A drop in ED mortality could be the result of patients with cardiac arrest
—who previously would have been transported to and declared dead in the ED—no longer
being transported to the hospital. However, continued financial, legal, and societal pressures
to transport patients have limited the widespread adoption of such termination of
resuscitation guidelines and policy changes.[13] Thus, the degree to which changes in
resuscitation policies contribute to ED mortality nationally remains unclear.

Fourth, ED visit rates increased substantially for both Medicaid and Medicare beneficiaries.
While these populations tend to be sicker and to have poorer access to ambulatory care,
compared to the overall national adult population,[14] they did experience improvements in
quality and access outcomes during the study period.[15,16] We also found an increase in
ED visits by nonelderly adults and an increase in low-acuity ED visits. However, since we
present our mortality results per thousand adults (not per total ED visits), our findings
cannot be explained by an increase in the proportion of low-acuity visits.

Fifth, improvements in emergency medicine and public health could also help explain the
drop in ED mortality. In recent decades, substantial advances have occurred in the acute
management of life-threatening conditions such as myocardial infarction, stroke, trauma,
and sepsis.[17] Such advances include improved medical therapies, the regionalization of
acute medical and trauma care, and enhanced critical care training of prehospital personnel
and emergency physicians.

NHAMCS does not provide data on the actual cause of death, and thus many patients in our
study were characterized as having suffered from nonspecific cardiac arrest. Managing
patients with undifferentiated cardiac arrest is common in the ED, and recent advancements
in the care of such patients could also contribute to our results. However, NHAMCS does
not allow us to comment on national trends in survival after cardiac arrest. Measuring such
survival rates would require a centralized national registry that tracked incidence,
interventions, and outcomes, as called for in an Institute of Medicine report on cardiac arrest
survival.[18]

Finally, sixth, there have also been continued public health achievements—for example,
progressive improvements in smoking cessation and motor vehicle safety—that have
contributed to downward trends in mortality across the entire US population during the study
period, which could be reflected in our data.[19]

Conclusion

The etiology behind the nearly 50 percent reduction in ED mortality is likely multifactorial.
Further research is needed to delineate the underlying causative factors. Describing changes
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in ED mortality can help improve understanding of the impact that recent advances in
palliative, prehospital, and emergency critical care have had on the locus of death in
America.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Exhibit 1. Trends in emergency department and inpatient hospital mortality, 1997-2011
Source/Notes: SOURCE Authors’ analysis of data for 1997-2011 from the National

Hospital Ambulatory Medical Care Survey (NHAMCS). NOTES Mortality rates are per
thousand US adults ages eighteen and older. NHAMCS data for inpatient hospital mortality
became available only starting in 2005. Appendix Exhibit 1 (see Note 4 in text) is a table
with pertinent data points, standard errors, confidence intervals, and other statistical data for
this Exhibit.
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Exhibit 5. Trends in emergency department (ED) visit rate by insurance category
Source/Notes: Authors’ analysis of data for 1997-2011 from the National Hospital

Ambulatory Medical Care Survey. NOTES Emergency department visit rates are per
thousand US adults ages eighteen and older with the respective types of insurance. Appendix
Exhibit 2 (see Note 4 in text) is a table with pertinent data points, standard errors, confidence
intervals, and other statistical data for this Exhibit

Health Aff (Millwood). Author manuscript; available in PMC 2017 July 01.



Page 9

Kanzaria et al.

Author Manuscript

L'TE '6'82 €0¢ 80L'0TT 9 'GT o€ 143 sbinuou o Juabin-1wss

9'8€ ‘T'9¢ v'LE 7.S'9ET GerT'L9 9'6 68 wabin

6.1 '6'GT 69T 8819 T'9L'T'89 T¢cL 969 1uaBiawa 1o sreIpawiw|
. KioBayed abeni|

T9'6Y 'S 8€€'TC €6 €S €L €8 umouxun 4o BuIssiN

vS'LY 0'S 082'TC g g g 1BYIO

T6T'S'LT €81 826'79 79T '6°0T L'ET 1445 painsuiun

09T ‘L'¥T A1) GS6'T9 20T ‘8'S 08 8. predipaiN

L'12'9'02 ¢'1e 166'GL 9vS ‘v'oy S'0S 9y 9IeJIP3N

L'vE T'EE 6°¢E 2sT'TeT 20C vyt €LT 8.1 3leAlld
e S0UBISU]

ze'ee LC EVT'ET ve'0T 44 € BYy10

v'IT'v'6 70T Ty v'8'vy 79 6L oluedsiH

€2¢ 'T'6T L'0¢ 005'8. 8'€C ‘7’91 T0C €6T 39€|q d1uedsiH-UON

629 ‘S79 99 688'TEC 9'G.'0°29 €TL T.9 aNYMm djuedsIH-UON
e fAIDIULIB/RORY

Ty 'Sey 8'Er 919'291T 6'65 ‘'T'CS 099 T9S 3leN

G'9G '6'SS 298 820702 6Ly 'TOV ovy {53474 dewsd
R

08'v'L L'L 6LL'/2 v'1€'0've L2 TL¢ J3p|0 10 08

[AARC RN 6'TT 880'cy TveTLe L'0€ 8¢ 6.-99

6'GC ‘€'Se 9'Ge 0LL'76 €0€ ‘g€ 8'9¢ TL¢ ¥9-Gv

285 TYS L'YS 100702 LLTLTT L'vT ¥ST 81
. (s1eak) aby
1’66 7v9'99¢ €0 v.6 leloL

10 %S6 % Pajyblap | -ou pajybramun 10 %56 % Parybrap | -ou payyBremun
ASIA @3 PaAIAINS @3 ul palp 40 [eAldde uo pesq

T1102-226T ‘(@3) wswyredap Aouabisws [e11dsoy e palisIA Oym Jap|o pue 8T sabe synpe SN Jo SansiadeIeyd

Z nqyx3

Author Manuscript

Author Manuscript

Author Manuscript

Health Aff (Millwood). Author manuscript; available in PMC 2017 July 01.



Page 10

Kanzaria et al.

1000>d

FHKK

100>d
-

¥

G00>d
-

x

‘Ajuo TT-5002 woly Emn_h

*Ajuo TT-T00Z woy Smn_m

"SISIA J8MaJ 10 AUIY) asnedaq a|qel|al 10N

q
“SHSIA AUy} uey) hm\s&m

“[eAJ81UI BOUBPILUOD SI D J1ON ASAINS 81e) [edIpa|A Aloienquiy [2)dSOH [BUOIEBN 8Y) WOJY TTOZ—/66T 104 Blep 40 siskjeue ,sioyiny 3D8N0S

SOy 'Lee TLE 669'99 0.5 '9ey 8’67 8.1 umouxun

L'€9 ‘699 €09 €SETIT 0°6S ‘'9'07 8Ly 902 ON

82 've 9'¢ 8TT's qa q e SIA
exxpYISIA 210430 SABD LU [endsoy wioly pabireyasia

8vT ‘TTT 0€T v8v'LE 192 '6'9T 8'T¢ 6€T umouxun

068 ‘7’18 €8 v.Lv'8vC €18'STL 9L T9S ON

0v'9€ 8¢ 9T0'TT qa qa e SIA
e OVISIA 910430 SINOY Z2 UINUM [apinoid asesjd] Aq usas

0ve ‘9et €8T 990'TS €0€ ‘L'ST 0€e 197 [einy

G'/8'6'SL L'18 8/G'GTE €8 'L'69 0'LL L08 ueqin
e 201V [EO1ISIIEIS UM jOdONBIN

212 '8'ST G'8T v.8'TL SOT'TTT 8'€T qqT 1S9\

£2r 'S ve ¥'8€ 9TG'€CT 667 ‘T'OV 0'sy S6€ yinos

192 '€'0C §'€¢ zre'sL L'LT'6'6T 8'¢c [4%4 1SSMPIN

02e'TLT 96T 2v6'26 §0Z ‘'T¥T WA [4%4 1SeaylioN
e uoifiey

89T ‘8'€T €q1 v15°LS S8T'TCT €61 GST UMOU3UN 10 Pajonpuod Jou afer |

10 %56 | % pawbiaw | “ou pajybremun | 10 %S6 | % pawubism | “ou pajybremun
}ISIA Q3 PaAIAINS @3 ul palp 40 [eAldte Uo peaq

Author Manuscript

Author

Manuscript

Author Manuscript Author Manuscript

Health Aff (Millwood). Author manuscript; available in PMC 2017 July 01.



Page 11

Kanzaria et al.

‘portad Apnis 811U 8y} 0] SJayal 9dURIIUBIS *[eAIaIUI 8OUSPIILOD SI |D “(IX8) Ul 810N 98s) Xipuaddyy 8yl Ul ajqe|ieAe ale s|1elap ‘S|apow uolssalbal

sasenbs 1ses] pajyBiam Buisn $1S8) puSL) PBIONPUOD 9M ‘SB|CRLIBA 350U} 104 POLIBd UOIIRAISSGO 8411US U} JOAO S31el JISIA @3 Ul SaBuBYD JO 80uRdIHIUBIS BY) SSBSSe 0] ‘nesing snsua) SN 8y} WOy aWod
3ouBRINSUI pue ‘A1191UyI8/a08l ‘Xas ‘b 10y sarewnss uoneindod Jojeulwousp JNPY SILON ASAINS aleD [eaIpaiAl Alolejnquiy [endsoH [euoneN ayi Wwolj TT0Z—266T 104 Blep Jo sisAjeue ,sioyiny 304N0S

e e e e e — v'9 oY G6S'T | 0.6 umousjun 1o Buissiiy

r— p— r— v r— r— L0 4] G86 0ze'T Y10

9'00C ‘'8'92- | 698 1895 '0'76€ I8y | €297 °L'T2E | S¥6E | 0°0C 6°CT TTEY v10'c painsuiun

v'€0v ‘0T e € LTC ¥'9T0T ‘€0TL | ¥'€98 | T'2SLCOvS | ¢9v9 | T'12 6 880°S 98¢e'c predipsin

9¢ve ‘79T ey 3 6CT | 97929 ‘9°zry 9veS | O'TLY 'T6EE | TGOV | 8'FC eVl 929'G €92’ 3IedIP3N

129 ‘'€'9¢- 6°LT 2622 ‘€291 L'G6T | 8902 '6'8¥T | 8LLT | 0°0E 0'ae 198'9 995'S dleAlld
pAOUEINSU]

069 ‘v'€8- (A CTECL9TT 6'€LT | ¥'IEC'LOET | TT8T | T ST 090'T 89¥ Y10

09T 'v'E xye € 58 9'88€ '€'85¢ G'ece | 0882'9'88T | €8¢C | 8CT T8 0TT'e £67'T oluedsiH

8'69Y '08'T— xnye O VEC 26T0'T 029 | 9028 | 8€TL'e6Sy | 998G | O'Fe 0Vl 1.0'G veS'e 30e[q o1uedsiH-UoON

2'S6T ‘790 yxnye 026 ¥'12S '€'99¢ 6'€vy | LvOv'eL8C | 0'9vE | 699 6'61 GZZ'ST | ¥20'TT | enym oluedsiH-uoN
Aoruyis/aoey

G'0ST ‘€L~ oy D TL 9'T9¥ 'Z'8EE 6'66€ | 9L.£'06LC | €82 | C9Y 6'1€ 2eL'0T | 8vs'L dleN

v'€22 '9'6¢ oy 3 9CT | 8°GLS ‘TLY G996y | L'Gey 'v'vTE | 0°0LE | 209 1'8€ vEL'ET | 1168 dlews
X3S

L'Ly2 '€06— 4xL8L 0658 ‘T'209 982 | T29L'LLeS | 66V9 | ¥'8 9'S 8T6'T 8.2'T J3p|0 10 08

TCET ‘- yxx O EV 8,9V '0'vEE 6007 | 9vI¥ ‘v'66C | 0°LGE | 0CT 44 TLL'C vET'C 6.-99

2eST0€ET ey D C8 T9TY 'S'¥0E €09 | €6TE'T9EC | LLLC | 86C 9'qT 1069 ¥S9'e ¥9-G¥

zeez'oor |, 9267 | 65881y | z6ey | z2Tv T90e | 9T9E | 9'95 zoy 9,871 | €5v'6 8T
(s1eak) aby

10 %56 oualsyla | 1D %56 _ 1102 _ 1D %56 1667 1667 1102 L66T

S)Npe 000'T J48d

1w) "ou payBIapn

‘ou palybiamun

SUSIA Q3 pajewnss

TT02-/66T ‘sonsiieioeteyd uaned Aq Japjo pue g1 sabe synpe sN Aq susiA (@3) wawiiedsp Aousbiawa parewnsy

Author Manuscript

Author Manuscript

€ NqIyx3

Author Manuscript

Author Manuscript

Health Aff (Millwood). Author manuscript; available in PMC 2017 July 01.



Page 12

Kanzaria et al.

1000>d

FHKK

100>d

FHK

500>d
£

'3]qe]1eneUN SaJeWsa JojeuIiouaq,

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Health Aff (Millwood). Author manuscript; available in PMC 2017 July 01.



Page 13

Kanzaria et al.

Author Manuscript

1000>d

XX

"[eAJBIUI 3OUBPIIUOI SI [D "POLIad UOITEAISSqO 8113US 3y} 0] SIa4ai 80UedIUBIS
(1xa1 Ul ¢ 810N 99s) X1puaddy ayy Ul a|gejIeAe aJe S|1elap ‘puall 1o} $1sa) asenbs-1yd parybiam palonpuod am ‘ealy [eansiels ueljodonsiy pue ‘uoibal olydesboab ‘Alobisyes abely 1o) porsad Apnis
a1 JaA0 SISIA 3 parewinss Jo abejuaaiad ul sabueyod Jo aouealIubIs auyy ssasse 0 STLON ASAINS a1eD [es1paN Alore|nquiy [endsoH [euoieN ayl wol) TT0Z—//6T J01 e1ep 1o sisAjeur ,sioyiny 3DHN0S

ovz'or | st | veetser | e [ oor | eor | 10z | evoz eny

oes‘oos | g8 | T9s'oe | 6o | €06 | evs | seztz | ueer ueqin
ealy [eansnels uenjodonsin

osz'eet | ver | evz'ozt | cet | 8oz | zer | uss | eere 159M

ew'ste | vee | ot Tz [ eve [ var | zve [ svss | eets uinos

e62'09T | L2z | eze'ver | 2oz | zve [ ver [ 2809 | seo 1S9MPIN

Tyz'et | g8T | T8z'gsT | g0z [ e6r [ 241 [ 2oz | esow 1583ULION
uoibay

ee's0 |2z |eszesr |81z [ vz |wver [zz0 | 6sse | umowun so peronpuosjou sbeuy

zev'ooe | vee | 0uz'o0z | 8ez | oz [ 891 [ eoss | szov JaBinuou 10 JuaBin-iwag

rivgey | esy | vve'ssz | o1e | ver [ ez [ 2ot | eves Wsbin

ev1'sTT | zer | rseiver | 2z | tor [ oot [ erre | osoe 1uaBI8Wa 10 peIpaW]
e AK106a1e0 aberl |

1006s6 | Tr0z [ 10%se | se61 | 10z [ 66T | 1102 | 2667
S)SIA 0T PAYRLUIISA JO JU3IIad ‘ou payybiopn | -ou paryBramun

TT0Z—.66T 18p|o pue 8T sabe synpe sN Aq susiA (Q3) awiiedsp Aousbiawa Jo sansLadeIRYD

Author Manuscript

¥ NaIUX3

Author Manuscript

Author Manuscript

Health Aff (Millwood). Author manuscript; available in PMC 2017 July 01.



	Abstract
	Study Data And Methods
	Data
	Analyses
	Limitations

	Study Results
	Discussion
	Conclusion
	References
	Exhibit 1
	Exhibit 5
	Exhibit 2
	Exhibit 3
	Exhibit 4



