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Abstract

Objective—To estimate the global and national burden of emergency conditions, and compare
them to emergency care utilization rates.

Methods—We coded all 291 Global Burden of Disease 2010 conditions into three categories to
estimate emergency burden: conditions that, if not addressed within hours to days of onset,
commonly lead to serious disability or death; conditions with common acute decompensations that
lead to serious disability or death; and non-emergencies. Emergency care utilization rates were
obtained from a systematic literature review on emergency care facilities in low- and middle-
income countries (LMICs), supplemented by national health system reports.

Findings—All 15 leading causes of death and DALY globally were conditions with potential
emergent manifestations. We identified 41 facility-based reports in 23 countries, 12 of which were
in LMICs; data for 17 additional countries were obtained from national or regional reports on
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emergency utilization. Burden of emergency conditions was the highest in low-income countries,
with median DALY of 47,728 per 100,000 population (IQR 45,253-50,085) in low-income,
25,186 (IQR 21,982-40,480) in middle-income, and 15,691 (IQR 14,649-16,382) in high-income
countries. Patterns were similar using deaths to measure burden and excluding acute
decompensations from the definition of emergency conditions. Conversely, emergency utilization
rates were the lowest in low-income countries, with median 8 visits per 1,000 population (IQR
6-10), 78 (IQR 25-197) in middle-income, and 264 (IQR 177-341) in high-income countries.

Conclusion—Despite higher burden of emergency conditions, emergency utilization rates are

substantially lower in LMICs, likely due to limited access to emergency care.

Keywords
global health; emergency department utilisation; emergency care systems; access to care

Introduction

Emergency conditions are thought to make up a large part of the global burden of disease,
[1-3] and high-quality emergency care has the potential to address and prevent a substantial
portion of death and disability around the world. [4-6] There is increasing recognition that
emergency care delivery is an essential part of health systems, [7-9] and this has been
reflected in the dramatic rise in emergency department (ED) patient volumes over the last
few decades in many parts of the world.[10] However, outside of a handful of high-income
countries (HICs) with well-established emergency care systems, there is a dearth of
information about the burden of emergency conditions, or how frequently patients seek
emergency care.[2, 9, 11]

The unpredictable and time-sensitive nature of emergencies means that it is often more
difficult to capture data on emergency care than care delivered in other settings. These
constraints are particularly heightened in low- and middle- income countries (LMICs).[9,
11] Even where data are collected, systematic analysis is difficult because emergency care is
frequently delivered across a variety of settings, including clinics and outpatient
departments,[2, 7, 12] and formal EDs may not exist, even in some HICs.[12] This lack of
basic information about emergency care delivery and the burden of emergency conditions
has stalled attempts to understand and improve emergency care, particularly in LMICs.[11

A better understanding of the burden of emergency conditions and how it compares to
emergency care utilization could allow for more effective policy making, resource
allocation, and health system planning.[1, 2, 4, 13] Here we perform a descriptive analysis to
characterize the global and national burden of emergency conditions, synthesize existing
information on the current status of emergency care utilization around the world, and
highlight the potential role of emergency care delivery in alleviating global morbidity and
mortality.
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Burden of emergency conditions

To determine the burden of emergency conditions, we used data from the 2010 Global
Burden of Disease (GBD) study.[14] Building on legal definitions of emergency care, we
defined emergency conditions as ones that, if not diagnosed and treated within hours to days
of onset, often lead to serious physical or mental disability or death.[15, 16] We then used
modified Delphi process to classify each of the 291 conditions catalogued in the GBD study
into three disease categories: 1) conditions that, if not diagnosed and treated within hours to
days of onset, commonly lead to serious physical or mental disability or death (e.g., lower
respiratory infections, trauma), 2) conditions with trajectories that can involve acute
decompensation, that lead many patients to experience serious physical or mental disability
or death (e.g., diabetes mellitus, HIV/AIDS), and 3) non-emergency conditions (e.g.,
osteoarthritis, dementia).[2] Four physician researchers first independently classified each
condition into one of the three categories. Conditions without consensus were then
highlighted and sent back to the same physicians for possible reclassification. This process
was repeated until all differences were reconciled. In order to externally validate the
classification, a randomly selected list of 20 conditions was given to 25 additional
emergency physicians from various regions and income groups who were not involved in the
study. Cohen’s kappa coefficient was calculated to assess each rater’s agreement with the
classification resulting from the modified Delphi process (Figure 1).[17, 18] A full list of the
disease classification is found in the online supplement. The first two categories were
defined as “emergency conditions,” and these conditions were further classified as
communicable or non-communicable conditions. We calculated the global burden of
emergency conditions by summing data on global rates of deaths and disability-adjusted life-
years (DALYS) for each condition. Age-standardized death and DALY rates reported by the
GBD study were used to allow for comparisons of populations with different age profiles.
We performed similar calculations to determine the burden of emergency conditions at the
national level for the 187 countries with available GBD data. Death and DALY rates were
assumed to be zero for 10 region-specific conditions (e.g., Chagas, yellow fever) when no
data were available.

Rates of emergency utilization

To estimate rates of emergency utilization in LMICs, we extracted data from a systematic
literature review that recorded data on patient volumes and catchment populations of
individual emergency care facilities in 139 countries classified by the World Bank as low-
and middle-income.[20, 21] Emergency utilization rate was defined as number of visits per
1,000 population to facilities providing emergency care. We selected reports that
documented both facility volume and catchment population, and specified that it was the
only facility serving the catchment area, and used the data to calculate single-facility
emergency utilization rates. Since the existing systematic review only identified facilities in
LMICs, we applied similar methods to the 75 World Bank high-income countries to obtain
additional emergency utilization rates. Literature searches were started on 8/12/2013 and
concluded on 7/18/2014. Additional details of the literature review are described elsewhere.
[21]
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We further supplemented single-facility emergency utilization rates with national emergency
utilization rates reported in nation-wide surveys of emergency facilities and official statistics
from national health systems where available. The first 100 results from a search using the
terms [country name] + emergency department on Google and Google Scholar for all
countries were screened for relevant information. We restricted the search to reports
published after 1990 but did not restrict by language, provided the resource was searchable
with English search terms. Some reports directly provided national emergency utilization
rates, while others provided only data on the number of emergency visits. For the latter, we
obtained the national population for the year when data collection was completed from the
United Nations Statistics Division.[19] Where national data were unavailable, we used data
from large sub-regions. For countries with multiple reports, overall national emergency
utilization rates were averaged using inverse-variance weighting.

Analysis: comparison of burden of emergency conditions to emergency utilization rates

Results

We compared national burden of emergency condition to national emergency utilization
rates via two-way plots. As a sensitivity analysis, three different definitions of emergency
conditions were explored for each country using age-standardized death and DALY rates.
The first estimate included death and DALY rates from only conditions that commonly lead
to serious disability or death if not treated within hours to days of onset, the second included
only conditions commonly associated with acute decompensations that lead to serious
disability or death, and the third included conditions in both of the two aforementioned
categories. Countries that did not have GBD data were excluded from the study.[14]

Consensus on classification of all 291 GBD conditions was reached after four rounds of
discussions and reclassifications among the four physician researchers via the modified
Delphi process. At the end of the process, agreement was unanimous on all conditions.
Median kappa statistic for 20 randomly selected conditions was 0.70 (IQR 0.63-0.84), or
“substantial agreement” as usually defined, when classified by 25 external emergency
physicians from 12 countries, who were not involved in the study (9 physicians from low-
income countries (LICs), 3 from middle-income countries (MICs), and 13 from HICs).[22

Table 1 lists the leading global causes of death and DALYSs. Ischemic heart disease,
cerebrovascular diseases, and lower respiratory infections were the top global causes that
commonly lead to serious disability or death if not treated within hours to days of onset.
Chronic obstructive pulmonary disease, low back and neck pain, and HIVV/AIDS were
examples of conditions commonly associated with acute decompensations that lead to
serious disability or death. All 15 leading global causes of death and DALY's were
conditions with potential emergent manifestations. 90% of deaths and 84% of DALY
around the world were due to emergency conditions, driven in nearly equal part by
conditions that must be addressed within hours to days of onset and conditions with
common acute decompensations. Of the DALY s attributable to emergency conditions
globally, 59% was caused by non-communicable diseases (NCDs), with communicable
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diseases (CDs) and trauma representing 28% and 13%. The breakdown of the burden
attributable to each of the disease categories is summarized in Table 1.

The amount of emergency conditions and the proportions of NCDs and CDs amongst
emergency conditions varied considerably by income level and region. By income level,
LICs had the highest burden of emergency conditions, with nearly triple the burden of
emergency conditions in HICs (Figure 2a). The proportion of emergency condition deaths
and DALY from NCDs and CDs were nearly equal in LICs, where as in HICs, NCDs made
up 83% of deaths and 80% of DALY, with CDs representing only 7% and 6% of deaths and
DALYs from emergency conditions (Figure 2a). By WHO regions, Africa and South-East
Asia had the highest burden of emergency conditions (Figure 2b), with over 3 times the
burden of lowest burden regions. Except Africa and South-East Asia that had markedly
higher proportions of CDs, rates of emergency condition deaths and DALY from NCDs and
traumas were roughly the same across all other regions (Figure 2b).

Table 2 summarizes the sources of emergency utilization data identified for this study. We
identified 78 reports in 40 countries that provided data on emergency utilization rates.
Systematic literature review yielded 28 reports from 12 LMICs that included patient volume
and catchment population of emergency facilities; a similar search identified 20 single-
facility reports from HICs. Thirty additional national and regional reports provided
emergency utilization data on 18 HICs; only 6 LMICs had national or regional data. Four
World Bank high-income economies (Andorra, Bermuda, Curacao, and Hong Kong) were
excluded due to lack of corresponding GBD data.[14

Across the 40 countries with data on emergency utilization, median death rates from
emergency conditions were 1,154 (IQR 1043-1172), 639 (IQR 570-798), and 384 (IQR
353-438) per 100,000 population for low-, middle-, and high-income countries, respectively.
Median DALYs attributable to emergency conditions were 47,728 (IQR 45,253-50,085),
25,186 (IQR 21,982-40,408), and 15,691 (IQR 14,649-16,382) per 100,000 population for
low-, middle-, and high-income countries, respectively.

Emergency utilization rates spanned a wide range across the world, from the highest rate in
Saudi Arabia, a HIC (591 visits per 1,000 population), to the lowest rate in Nigeria, a MIC
(0.7 visits per 1,000 population). The median emergency utilization rate of HICs was 33-fold
greater than that of LICs and over 3-fold greater than that of MICs. Median emergency
utilization rates for the 40 countries were 8 (IQR 6- 10), 78 (IQR 25-197), and 264 (IQR
177-341) per 1,000 population for low-, middle-, and high-income countries, respectively.
Compared to HICs (lowest in Norway at 78 to highest in Saudi Arabia at 591) and MICs
(lowest in Nigeria at 0.7 to highest in St. Vincent and Grenadines at 254), there was less
variation in emergency utilization rates in LICs, where the rates were consistently low
(lowest in Kenya at 3 to highest in Uganda at 11).

Figure 3 compares national emergency utilization rates to deaths and DALY from
emergency conditions. Emergency utilization rates were the lowest in LMICs, which had the
highest burden of emergency conditions. These observations were true whether deaths or
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DALYs were used to measure burden, and whether conditions commonly associated with
acute decompensations were included in the calculations (Figure 3).

Discussion

To our knowledge, this is the first report to systematically compare the burden of emergency
conditions to the frequency of emergency care utilization around the world. It is also the first
to characterize the breakdown of the types of emergency conditions in various income
groups or geographic regions. Our classification of GBD conditions as emergency or non-
emergency resulted in “substantial” agreement among emergency physicians from various
income groups and geographic regions.[22] This represents an early step towards reaching a
consensus on the classification of emergency conditions. We found that the rates of deaths
and DALY from emergency conditions were markedly higher in LMICs compared to HICs,
driven in equal proportion by NCDs as CDs. This finding is consistent with limited data
from prior reports on the importance of emergency care in LMICs: for example, a WHO
report shows that all 10 leading causes of death in LMICs are emergency conditions, with
majority being conditions that could lead to serious disability or death if not addressed in
hours to days of onset, whereas the 10 leading causes in HICs include more non-
emergencies and chronic conditions with common acute decompensations (e.g., Alzheimer's,
cancers).[23] Our estimation that 90% of global causes of death and 84% of global causes of
DALYs are amenable to emergency care was higher than previous estimates from over a
decade ago.[23, 24] This hints at the growing burden of emergency conditions and the
potential role for emergency care in reducing the global burden of disease.

This study also highlights the paucity of data on emergency service utilization around the
world, particularly in LMICs. While we were able to obtain several official reports of
national emergency utilization rates, there was limited country-level data, even in HICs with
well-developed emergency care systems. Despite a prior systematic review and extensive
literature search, we were only able to identify 78 reports in 40 countries—representing a
third of HICs and less than 10% of LMICs—that provided insight into how frequently
patients seek emergency care. Nonetheless, given how little we currently know, this dataset
offers an initial window into how emergency care is utilized around the world.

Where we did locate data, we identified several characteristics and associations. The most
striking of which is that while emergency utilization rates varied considerably amongst HICs
with similar burden of emergency conditions, LMICs consistently had substantially lower
rates of emergency utilization, despite higher burden of diseases. The large variation within
income groups may be due to the known heterogeneity in models of emergency care delivery
or in the maturity of emergency care systems around the world.[12] The lower rates of
utilization in LMICs are likely driven by the lack of access to emergency facilities and
limited availability of emergency care. Notably, MICs with lower burden of emergency
conditions demonstrated emergency utilization rates similar to those of HICs, but middle-
countries with the highest burden of emergency conditions conversely had emergency
utilization rates that were comparable to or lower than those of LICs. This finding suggests
that how frequently patients access emergency care is likely more strongly associated with a
country's burden of diseases than its gross national income.
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The primary limitation of this study was the widespread lack of reliable data on emergency
utilization, not only in LMICs, where emergency care is often delivered outside of formal
EDs, but also in HICs. Even in HICs with well-developed emergency care systems, data on
emergency care utilization were sparse. This may be due to the fact that emergency medicine
is a recent or nonexistent medical specialty in some HICs, or that EDs play a limited role in
health care delivery: some emergency care systems emphasize pre-hospital care and
alternative ways of accessing emergency diagnosis and intervention.[12] Lack of data may
have biased our results in two ways. First, in LMICs, we often relied on single-facility
reports to estimate national emergency utilization rates since these were often the only data
available. If these data were biased upward or downward—either of which would be
plausible—it would have affected our assessment of the relationship between emergency
conditions and utilization across income levels. Single facility estimates also presume static
demographic trends. Second, many of these facilities in LMICs were large and urban, with
very few data on the rural facilities that may deliver a large proportion of emergency care in
LMICs. This would have biased our estimates of emergency utilization rates in LMICs
downward.

Another limitation relates to the search strategy used to identify single-facility reports.
Although we employed a methodical search strategy on Google and Google Scholar using
the term "emergency department’, relevant reports that used alternative terminology or were
not in English may have potentially been omitted. Emergency care in many countries are
delivered in a number of settings outside of a formal ED, and this study only captures visits
to facilities explicitly providing emergency care. Therefore, our results likely only describe a
fraction of how emergency care is utilized around the world, and is unlikely to be a precise
representation of the global emergency care landscape. Future efforts to obtain official data
from governments and major healthcare providers may address these limitations. In
estimating the burden of emergency conditions, the assumption that deaths and DALY's were
zero for the 10 region-specific conditions when no data were reported may have resulted in
an underestimation. Finally, while deaths and DALY are commonly used to quantify burden
of disease, there are inherent limitations in representing complex realities using aggregate
measurements.

Conclusions

Despite these limitations, our findings shed some light on the global burden of emergency
conditions and how emergency care is currently utilized around the world. Emergency
facilities in LMICs serve large patient populations with high levels of critical illnesses and
mortality in populations with higher burden of emergency conditions, yet the current rates of
emergency utilization are exceedingly low when compared to those of HICs.[21] A
substantial proportion of the world's leading causes of deaths and DALY's have the potential
to be addressed in an emergency care setting, and these results suggest that emergency care
can no longer be considered a non-essential luxury, especially as LMICs experience the
mounting "double burden™ of communicable and noncommunicable diseases.[25]
Emergency medicine has the potential to play an integral and vital role in global health.
Prioritizing and broadening access to high-quality emergency care in LMICs and dedicating
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more resources to strengthening emergency care research could have a powerful impact on
the global burden of disease.
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Key messages
What is already known on this subject?

. High quality emergency care has the potential to address and prevent a
substantial portion of death and disability around the world.

. Little is known about the burden of emergency conditions or how frequently
patients seek medical care, particularly in low- and middle-income countries.

. No previous study has compared the burden of emergency conditions to the
frequency of emergency care utilization or characterized the breakdown of the
types of emergency conditions in various income groups and geographic
regions.

What might this study add?

. There is a paucity of data on emergency care utilization in both high- and
low-income countries around the world, and where there were data, low
income countries had higher burden of emergency conditions and lower rates
of emergency care utilization.

. Our estimation that a substantial portion of the global morbidity and mortality
can be attributed to emergency conditions highlights the potentially powerful
role for emergency care in reducing the global burden of disease.
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1

All conditions without consensus were
returned to the same physicians for
possible reclassification

Process repeated until
consensus reached for all
conditions

J

20 randomly selected conditions sent to
25 emergency physicians not involved in
study for classification

Cohen's kappa coefficient calculated to
evaluate agreement on classification

Figure 1.

Flowchart of the modified Delphi classification and external validation processes
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DALY per 100,000 population attributable to emergency conditions, by etiology: separated
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years (DALYS).
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Comparison of national emergency utilization rates with burden of emergency conditions, as
measured by deaths and DALY per 100,000 population.
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Global leading causes of deaths and disability-adjusted life years (DALYS) and distribution of deaths and
DALYs

Deaths DALYs
% of % of
total Cate- total Cate-
Top 15 causes of deaths globally deaths gory | Top 15 causes of DALYs globally DALYs gory |
1 Ischemic heart disease 13T I 1 Ischemic heart disease 52 1
2 Cerebrovascular disease 111 1 2 Lower respiratory infections 46 1
3 Chronic obstructive pulmonary disease SN2 3 Low back and neck pain 46 2
4 Lower respiratory infections 53 1 4 Cerebrovascular disease 4.1 1
5 Trachea, bronchus, and lung cancers 29 2 5 Diarrheal diseases 36 1
6 HIV/AIDS 28 2 6 Malaria SN
7 Diarrheal diseases 27001 7 HIV/AIDS SN2
8 Road injury 25 1 8 Preterm birth complications 34l il
9 Diabetes mellitus 24 2 9 Chronic obstructive pulmonary disease 31 2
10 Tuberculosis 23 2 10 Road injury 30 1
11 Malaria 22 1 11 Unipolar depressive disorders 30 2
12 Self-harm 1.7 1 12 Neonatal encephalopathy 20 1
13 Hypertensive heart disease 1.7 2 13 Tuberculosis 20 2
14 Preterm birth complications 16 1 14 Diabetes mellitus 19 2
15 Stomach cancer 14 2 15 Iron-deficiency anemia 18 2
Percent of global deaths by category Percent of global DALYs by category
(53 million deaths in 2010) (2.5 billion DALYs in 2010)
Category 1 51% NCD 68% Category 1 43% - NCD 59%
Catego& 2 30%] %’gﬁg?tle;:g_’[ CcD 22% Categog 2 4% ]E';‘:Jﬁ;’:fsy —> b 28%
Category3 9% Trauma 10% Category 3 16% | Trauma 13%

Category 1: Conditions that must be addressed within hours to days of onset
Category 2: Conditions commonly associated with acute decompensations
Category 3: Non-emergency conditions
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