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SAMMENDRAG

Oyeblikkelig hjelp- pasienter ved et akutt-mottak i Nepal: Helseproblemer ved ankomst og
dodelighet etter akuttbehandling.

Akutte sykdommer bidrar til en betydelig sykdomsbyrde og dedsfall. I 2015 skyldtes 28,3
millioner dedsfall akuttmedisinske tilstander, og belastningen av slike tilstander i
lavinntektsland (LICs) er 4,4 ganger storre enn i heyinntektsland (HICs). Imidlertid er
helsevesenet i mange LICs lik som Nepal, underutviklet i forhold til akuttmedisinsk beredskap
og behandling. Kunnskap om utbredelse av akuttmedisinske tilstander er avgjerende for a
konsolidere og styrke akuttilbudet i helsetjenesten. Dette til tross, vet vi for lite om omfang og

alvorlighet av akuttmedisinske behov i de fleste lavinntektsland, inkludert Nepal.

Prosjektet hadde som mal a beskrive utbredelse av ulike tilstander hos akuttpasienter som kom
til akuttmottaket ved Dhulikhel sykehus i Nepal. I tillegg hadde vi som mal & evaluere
dedeligheten og risikofaktorer for ded 90 dager etter at pasienten oppsekte akuttmottaket.

Vi etablerte et elektronisk akuttpasientregistreringssystem og introduserte et triagesystem til
akuttmottaket ved sykehuset i Nepal. Pasienter som sekte akuttmottaket fra september 2013 til
desember 2016 og registrert i akuttpasientregisteret ble beskrevet i studien. Vi ringte opp

pasient eller familiemedlem etter 90 dager og gjennomferte et strukturert telefonintervju.

I den forste artikkelen beskrev vi belastningen av akuttpasienter ved Dhulikel sykehuset under
jordskjelvene i april 2015 i Nepal. Vi observerte en hoy pasienttilstromming de forste dagene,
og spesielt var tilstromningen hey for de internasjonale feltsykehusene ble opprettet. Andelene
pasienter som var alvorlig skadde og som dede var relativt lave, noe som indikerer at de alvorlig
skadde pasientene sannsynligvis ikke nadde sykehuset. Det ble brukt et forenklet triagesystem
som hadde blitt innfort som en del av prosjektet, og det ble utfort rask vurdering av alvorlighet

og behandlingsbehov.

I den andre studien beskrev vi kjennetegn og tilstander hos voksne pasienter som sekte
akuttmottaket ved Dhulikhel sykehus, og vi vurderte dedeligheten 90 dager etter
akuttbehandlingen. Vi observerte at nesten en tredjedel av pasientene kom grunnet skader, og
at flertallet av disse var unge menn. Dedeligheten innen 90 dager etter utskrivelse fra
akuttmottaket var mer enn 20 ganger dedeligheten under akuttbehandling. Nesten en av fire
pasienter med luftveis- og hjerte-plager dede i lopet av 90 dager etter behandling i

akuttmottaket. Den hoyeste dedeligheten var hos personer med kronisk lungesykdom.



Analfabetisme og eksponering for bade tobakksreyk og reyk fra apen ildsted til matlaging var
relatert til okt dedelighet, spesielt hos kvinner.

Den tredje studien beskriver tilstander, fordeling av triagekategorier og dedelighet 90 dager
etter akuttbehandling hos barn (<16 ar) ved akuttmottaket ved Dhulikhel sykehus. De fleste
akutte barnepasienter hadde skader eller infeksjoner. Det var farre jenter enn gutter av de
behandlingsekende barna, men dedeligheten etter behandling var spesielt hoy blant jenter og
spedbarn. Rede og oransje triagekategorier var sterkt assosiert med intensivbehandling og

dedelighet etter akuttbehandling.

Denne studien ble utfort pa et nepalesisk sykehus, og etter var kunnskap er det den forste
studien som i detalj beskriver akuttpasienter, tilstander og alvorlighetsgraden innen et stort
antall pasienter som sgker akuttbehandling i Nepal. Funnene fra denne studien belyser behovet
for a styrke det lokale helsevesen for a sikre at de er i stand til & handtere naturkatastrofer som
jordskjelv, samtidig som helsesystemene kan opprettholde tilstrekkelig medisinsk
akuttbehandling og oppfelging etter slik behandling. Den heoye andelen skadde pasienter i en
relativt ung befolkning understreker behovet for a prioritere skadeforebyggende programmer
pa nasjonalt niva og a styrke organiserte traumetjenester i helsetjenestene. Vare funn som tyder
pé hoy dedelighet etter akuttbehandling er nye og indikerer et presserende behov for flere
oppfelgingsstudier i lignende omgivelser. Den lokale erfaringen fra dette akuttmottaket pa et
nepalesisk sykehus kan stette at det er nyttig og gjennomferbart a bruke triagesystemer. Vi
konkluderer ogsa med at det er behov for a etablere et helsesystem som kan felge opp
pasientene etter utskrivning fra sykehus og at det er behov for tiltak som kan redusere
dedeligheten etter akuttbehandling. Funnene fra dette prosjektet kan komme til nytte for &
planlegge utproving av kostnadseffektive tiltak under og etter akuttmedisinsk behandling og

understreker et behov for investeringer for a styrke akuttmedisin i lavinntektsland som Nepal.
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SUMMARY

Health care needs and mortality after emergency care among patients seeking emergency

care in a Nepalese hospital

Emergency diseases or conditions contribute to substantial disease burden, disabilities and
deaths. Globally in 2015, 28.3 million deaths were due to emergency medical diseases, and the
burden in low-income countries (LICs) is 4.4 times that of high-income countries (HICs).
However, emergency health care systems in many LICs, and in Nepal, are underdeveloped.
Knowledge of emergency patient characteristics is essential to consolidating and strengthening
emergency health care systems. Despite this necessity, few reports have provided high-quality

data regarding the emergency population in Nepal.

This project aimed to describe the characteristics of emergency patients presented to Dhulikhel
Hospital (DH) in Nepal. In addition, we aimed to evaluate mortality at 90 days after emergency

care and associated mortality risk factors.

We established an electronic emergency patient registry system and introduced a triage system
to the emergency department (ED) of DH. Patients seeking emergency care from September
2013 to December 2016 and registered into the emergency patient registry were included in the
study. Patient households were followed up at 90 days after emergency care to assess mortality

after emergency care by structured telephone interviews.

In the first study, we assessed the burden of emergency patients to DH during the 2015
earthquakes in Nepal. We observed a high caseload in the first few days, and the patient burden
was particularly high before the international field hospitals were established. The proportions
of severely injured patients and hospital mortality were relatively low, indicating that the most
severely injured patients probably did not reach the hospital. The implementation of the
simplified triage system was used for patient management and timely treatment according to

severity.

In the second study, we described characteristics of adult patients seeking emergency care at
DH and assessed mortality at 90 days after emergency care. We observed that nearly one-third
of the patients presented with injuries and that the majority of these were young men. Mortality
after emergency care was more than 20-fold the ED mortality. Nearly one in four patients with
respiratory and cardiovascular complaints died within 90 days after emergency care. The

highest mortality was in individuals with chronic lung disease. Illiteracy and exposure to both



tobacco smoke and traditional cooking stoves were strong determinants for mortality after

emergency care in women but not in men.

The third study describes patient characteristics, distribution of triage categories and mortality
at 90 days after emergency care in children (<16 years) at DH. The majority of paediatric
emergencies were injuries and infections. Emergency health care-seeking among girls was less
frequent compared to boys, but mortality after emergency care was higher among girls and
among infants. Red and orange triage categories were strongly associated with intensive care

treatment and mortality after emergency care.

This study was performed in a Nepalese hospital, and, to our knowledge, it is the first study to
describe in detail the characteristics and severity of a large number of patients seeking
emergency care in Nepal. The findings from this study highlight the need to strengthen local
health care systems to ensure that they are capable of managing natural disasters such as
earthquakes while also maintaining adequate regular medical care. The high proportions of
injured patients in a relatively young population underline a need to prioritize injury prevention
programmes at national levels and to strengthen organized trauma services in health care
facilities. Our findings on mortality after emergency care are new and indicate an urgent need
for more follow-up studies in similar settings. The local experience may support the use of
triage systems, the need to establish follow-up systems after hospital discharge and the need
for interventions that can reduce mortality after emergency care. The information provided by
the current project may be used to develop cost-effective interventions, better resource
allocation, infrastructure development, training needs, and inferences for policymakers to

standardize ED and underlines a need for investments in strengthening the health care system.
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ABSTRACT

Background: Functional emergency health care systems are essential for good health care
around the world. Emergency departments (EDs) provide an entry point to health care for many
patients with diverse diseases and emergency conditions, such as injuries, maternal health, and
communicable and non-communicable diseases. In many low- and middle-income countries
(LMICs) such as Nepal, emergency care takes low priority, and emergency systems are
underdeveloped. Mounting evidence suggests that quality emergency care has the potential to
address a significant proportion of the global burden of disease and, in turn, reduce mortality.
Despite the compelling need to strengthen emergency care, data from this part of the health

care system in LMICs are insufficient, specifically data from South Asia.

Aims: The primary aim of this PhD thesis was to study emergency patient characteristics by
presenting complaints (PCs) at the ED of Dhulikhel Hospital (DH) in Nepal. The secondary

aim was to assess mortality at 90 days after emergency care and explore associated factors.

Method: An emergency patient registry was established, and a triage system introduced in the
ED of DH. The studies included in this thesis are based on these registries and describe
approximately 30,000 emergency patients presenting to the ED during the study period
(September 2013 to December 2016). Mortality information was based on structured telephone
interviews with the patients’ households and was assessed 90 days after initial presentation for

emergency care at the ED.

Results: In Paper I, we describe the burden of emergency patients to a local hospital during
the 2015 earthquakes in Nepal. We observed a high caseload of patients in the first few days,
and the patient burden was particularly high before the international field hospitals could be
established. The majority of injuries were fractures in lower extremities. The proportions of
severely injured and hospital mortality were relatively low, indicating that the severely injured
patients probably did not reach the hospital. We concluded that there is a need to develop
consistent and robust local health care services capable of managing natural disasters such as

earthquakes while also maintaining adequate medical care for other patients.

The aim of Paper Il was to describe adult emergency patients’ characteristics by PCs and to
assess mortality at 90 days after emergency care. We observed that nearly one-third of the adult
population presented with injuries and that the majority were young men. Mortality after
emergency care was more than 20-fold (8%) higher than the mortality in the ED (0.3%).

Patients presenting with respiratory and cardiovascular complaints at the ED had high mortality
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after emergency care, at 25% and 23%, respectively. The highest mortality was in individuals
with known chronic lung disease: in this group, 32% had died by 90 days after emergency care,
regardless of PCs. The study findings suggest a need to establish a follow-up system after
hospital discharge, especially among patients with chronic diseases and to conduct further post-

discharge studies in similar settings.

Paper 111 aimed to describe characteristics of the paediatric (<16 years) emergency population.
We assessed PC distribution and indicators of severity, including triage categories, and
explored associations with mortality after emergency care. We observed a high number of
children with infections and injuries at ED presentation. The majority of the children seeking
emergency care were boys (63%), but mortality after emergency care was higher among girls
than boys. The more severe triage categories (red and orange) were strong indicators for the
need for intensive care and for mortality follow-up after emergency care. The study supports
the use of triage systems and the need for interventions that can reduce mortality after

emergency care in the paediatric population.

Conclusion and future perspectives: This thesis provides comprehensive information on
emergency patient distribution, severity and mortality after emergency care in a local hospital
in Nepal, including a description of the patient load during earthquakes. The findings related
to high mortality after emergency care are novel and alarming. The information provided by
the studies is transferable to places facing similar challenges and can guide the development
and reorganization of emergency health care services in such settings. Our findings should
stimulate the development of cost-effective interventions to assure appropriate health care after
emergency care. We emphasize strengthening emergency health care system in low-income
countries such as Nepal that could substantially reduce many preventable premature mortality

and disability.

Our study results suggest the need to strengthen the consistency of local health care systems in
delivering health care during disasters such as earthquakes, and disaster preparedness and
response at the local level are urgent. Our experience from this work suggests that developing
cost-effective interventions, electronic patient registry and triage system is both possible and
vital in patient management and quality care. Systems for patient follow-up after hospital
discharge and interventions that can reduce mortality after emergency care are highly
recommended. Similar studies that test factors associated with mortality after emergency care

are warranted.
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1. INTRODUCTION

1.1 Emergency health care system

Emergency health care systems serve as an important functional element within all health
systems, providing an entry point to health care [1]. Diverse conditions such as communicable
diseases (CDs), non-communicable diseases (NCDs), injuries, and obstetric cases are served
through emergency care [2-4]. Emergency health care provides first diagnostic and treatment
for all emergency conditions, treatment of exacerbations and preventative care with regard to
injuries and disease progression. However, myths about the emergency care system exist,
equating emergency care to ambulances or transport while neglecting the role of the care

provided in the community and in the health care facility [5].

Previously, emergency health care has been perceived as an expensive health service compared
to primary care service [2,5]. Nonetheless, recent research has now argued that emergency care
is cost-efficient and is sustainable in building resilient and functional health systems [1,2,6]. A
systematic emergency care system, attained through the implementation of an acuity-based
triage system, early recognition and resuscitation, simple patient management and timely

referral, has been shown to decrease morbidity and mortality [7].

Emergency health care systems as well as the burden of health problems in low-income
countries (LICs) are not comparable to those in high-income countries (HICs). A recent study
reporting estimates from 40 different countries reported that death rates and disability-adjusted
life-years (DALYs) attributable to emergency conditions are three times higher in LICs
compared to HICs [8]. However, the Disease Control Priorities project has estimated that
almost half of the deaths and over one-third of the disabilities in low- and middle-income
countries (LMICs) could be addressed through effective emergency care [3,7]. Unfortunately,
emergency health care is less prioritized in many LICs [4], and most emergency health care

providers do not have specialized training in emergency care [9].

Many national health systems, especially in LICs, are oriented towards specific diseases rather
than strengthening the health systems overall, although strengthening the health care system as
a whole has a long-term impact on population health [10-13]. In 2006, Briggs and Garner
reported evidence of an increase in service utilization and better health outcomes associated
with improvements in the health care system [12]. The disease-specific programmes
demonstrated substantial development in health service delivery, particularly in the prevention

and treatment of individual diseases such as HIV/AIDS, malaria, under-5 mortality and
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vaccine-preventable illness [14]. However, acute care and emergency health services are
system-based and broad-based and are, by nature, designed to serve a larger population [6,10].
Investments in strengthening the emergency health care system would likely meet the health

needs of broader populations in LICs such as Nepal.

The purpose of this thesis was to describe the characteristics of emergency patients, presenting
complaints (PCs), patient severity and mortality after emergency care. This study is the first in
Nepal to include a large emergency population and report characteristics and mortality after
emergency care. The results of this thesis should have implications for strengthening

emergency health care systems.

1.2 Definitions

Emergency health care

“Timely Emergency Care Saves Lives”[15]. An emergency is a time-sensitive situation in
which every second and action counts. Emergency health care has been defined by different
attributes. Common definitions include “care delivered within minutes or hours and care for
conditions that require rapid intervention to avoid death or disability”. Rapid intervention
emphasizes the patients presenting with conditions such as shock or respiratory failure, for
which delays can worsen prognosis [7]. In trauma care, the term “golden hour” is often used to
reflect the crucial time immediately after an injury [16]. The health facility providing
emergency care should provide rapid treatment for time-critical health problems, irrespective
of patient’s age, gender, location or condition, thereby providing the greatest chance of survival
and reducing further complications [5,17]. However, much emergency care falls outside time-

bound definitions, especially in regions where long transport times are the norm [7].

Emergency health care system

The World Health Organization (WHO) has defined a health system as a system that includes
“all organizations, institutions and resources with established policies whose primary purpose
is to promote, restore and/or maintain health” [18]. An emergency health care system is an
integrated mechanism to address time-sensitive conditions [7]. Such a system includes the
cooperative and delivery structures required to provide effective and efficient health care
services for patients with emergency conditions [10]. WHO has defined a list of essential
functions that ranges from pre-hospital care, transportation, and facility-based emergency care

units to early operative and critical care, as shown in Figure 1 [7].
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Figure 1. Emergency Health Care System Framework (figure used with permission).
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1.3 Emergency health care-historical background

Emergency medical services can be referred to as a starting point of medicine. The history of
emergency health care goes back to the story of the Good Samaritan, in which a man who had
been beaten was cared for by a passing Samaritan, who helped the wounded man with a
bandage, poured oil and wine in his wound, and later transported him with his own donkey
[19]. Many of the advances made in emergency health care are likely related to the progress
made in military medicine [20]. In the Middle Ages, the Knights Hospitaller were known for
assisting wounded soldiers in war zones [19]. The modern emergency health care system
started during the Napoleonic Wars when a French surgeon, Dominique Jean Larrey, organized
a system to treat and transport injured French soldiers [21]. He introduced the first ambulance,
which would pick up the injured from the battlefield and bring them to the army surgeons. The
aim was to transport the victims quickly from the battlefield to the nearest hospital and prevent
further life-threatening problems. In 1832, a major advance was made by introducing a

transport system for cholera patients in London.
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In 1861, during the battle of Bull Run, there were an overwhelming number of wounded
soldiers in the field hospital, where the US surgeons did not even have time to wipe the blood
off the saws they used to amputate limbs [20]. The surgeons realized a need for organized
systems to manage a large number of wounded and introduced equipped ambulances to serve
the army. A triage system was introduced. The first hospital-based ambulance service was in
operation in Cincinnati, Ohio, by 1865, followed by other notable services [22]. During World
War 1, other advances were made, including health care before and during transport, the
introduction of traction splints for fractures, and the use of two-way radios for communication

[23].

In the early 20" century, ambulances powered by steam, gasoline and electricity were
introduced [20]. At the beginning of World War II, a modern ambulance with advanced
medical equipment and staffed by physicians was introduced. American historians claim that
the world’s first civilian pre-hospital care began in 1928 when Julian Stanley Wise started the
Roanoke Life Saving and First Aid Crew in Roanoke, Virginia. Canadian historians dispute
this claim, asserting instead that such care began in the city of Toronto, with the first formal

training for ambulance attendants in 1892.

Since the 1970s, the delivery of emergency care at pre-hospital settings has developed into two
models, the Anglo-American model and the Franco-German model, each with distinct features
[24]. These two models were evident until the end of the 20% century [24]. The Anglo-
American model is based on the “load and go” philosophy, whereas the Franco-German model
is based on the “delay and treat” philosophy [25]. The aim of the Anglo-American model is to
bring patients to the hospital as quickly as possible, with fewer pre-hospital interventions. In
contrast, the purpose of the Franco-German model is to bring a hospital to the patients. No
model has yet been proven substantially better than the other, but this lack of distinction is
partly due to the heterogeneity of conditions treated and the structural components affecting

the use of services.

The paradigm in emergency health care has shifted from ambulance transport to more advanced
pre-hospital care in the field and medical care at a health facility. By the middle of 1960,
hospitals had grown more modernized and technologically advanced [26]. However, the
medical expertise and a system for providing quality emergency care were lacking. Emergency

medicine as a specialty is only 50 years old [26]. Until the beginning of specialty training in
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the 1970s, the emergency departments (EDs) at the hospitals were generally staffed by general
physicians [27]. Staffing an ED 24/7 first occurred in the U.S. in 1961 [27].

The white paper “Modern Society”, written by experts for President Kennedy, laid the
groundwork for the inclusion of the emergency medical system in legislation [20]. The
National Highway Safety Act of 1966 encouraged the development of organized emergency
medical service programmes [20]. Later, in 1973, the U.S. Congress passed the Emergency
Medical Services Systems Act, which describes 15 essential components of the emergency
medical services system [28]. In 1973, the “Star of Life”” was adopted as the national emergency
medical services symbol, consisting of six points; detection, reporting, response, on-scene care,
care in transit, and transfer to definite care; the central staff with a serpent wrapped around it
represented medicine and healing [28]. In 1988, the technical assistance programme published
a list of elements of good emergency medical services systems: training, communication,
trauma systems, and transportation. National standards based on these elements were
established that remain important in forming the current concept of an emergency health care

system.

1.4 Emergency health care components

Emergencies occur everywhere, every day and at any time, and each emergency requires
resources and systems capable of achieving good outcomes. People in need of emergency care
may access health care in various settings, regardless of the level of health care services
available. Emergency health care has three main components: care in the community, care

during transportation, and care on arrival at the health facility [5].

The event of illness or injury begins at home or in the community; thus, early recognition of
emergency conditions should also begin both at home and in the community. Pre-hospital care
is considered the first stage of the long journey from illness or injury to recovery and health.
Early recognition of emergency conditions and early access to health care are crucial to
improving outcomes of time-sensitive critical illness. For example, in the case of cardiac arrest,
early CPR improves the chance of survival [29]. People requiring emergency care in the
community are often helped by non-health professionals (family members, friends, community
members) or by primary health care professionals at the site of the event (Figure 1). Thus, it is
important to provide simple training and education to community volunteers who help to
identify emergency conditions and prevent further complications, which is vital to saving lives.

For example, maintaining airways, controlling excessive external bleeding, and immobilizing
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fractures are a few such useful skills [S]. In the case of saving the lives of women in labour,

reducing delays in accessing health care is essential [30].

Health care during transportation is the second component in emergency care and is equally
important. Patients travel by ambulance, by foot or by any kind of transport system available.
In general, medical interventions during transport may be difficult to perform. Several factors,
such as the unavailability of ambulances or vehicles, ambulances without trained health
professional staff, lack of essential medical equipment, difficult and poor roads and
unaffordability are common barriers, particularly in resource-poor countries. In Nepal, the
majority of the population lives in rural regions where most roads are gravelled or muddy. The
mountainous landscape is an additional challenge for emergency transportation of the people
living in these regions. However, interventions have shown improvements in patient outcomes.
A study from Sierra Leone showed that investment in vehicles and an improved communication
system has decreased obstetric mortality by 50% and has doubled the health service utilization
rate [31]. In Mexico, the intervention of basic skills training in trauma care for ambulance staff

has shown a reduction in deaths by half among patients during transport to the hospital [32].

Emergency care at the first-contact health facility is the third important component in an
emergency health care system. The first-contact health facility could be either a primary health
care centre or a tertiary-level hospital. The capacity of these health facilities differs widely with
respect to available medical equipment, trained medical staff, available medicine and other
resources [5]. However, it has been highlighted that every health care system should have some
level of capacity to provide emergency health care [5]. Upon arrival at a health care facility, a
patient may or may not be received by trained health care providers or a designated emergency
area. Moreover, not all patients presenting to a health care facility will have life-threatening or
urgent medical conditions that require immediate management [33]. Thus, it has been argued
that an urgent preliminary assessment by health care professionals upon the patient’s arrival to
the health care facility should be established [7]. Evidence has demonstrated that simple, low-
cost interventions at health care facilities have shown increased health outcomes, which has
been described below in /.13 Evidence that simple interventions in emergency rooms improve

health outcomes.
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1.5 Global health priorities related to emergency care

Emergency health care systems address almost all health-related UN Sustainable Development
Goals (SDG) targets, as well as those on disasters and violence. Despite evidence of progress,
emergency health care has not been directly mentioned in SDG goals and universal health
coverage [34], although it has been recognized that strengthening emergency care and essential
surgical care is an important component of SDG universal health coverage targets [7,35]. This
recognition was also reflected in the 68" World Health Assembly in 2015 [36]. The SDG have
set an ambitious target of reducing mortality from road traffic injuries by 50% by 2020 and
premature deaths from NCDs by a third by 2030 [37]. These targets cannot plausibly be reached

without strengthening emergency health care systems.

WHO has dedicated itself to achieving universal access to emergency health care for all and
has developed different guidelines, protocols, toolkits and surveillance systems to support the
development of quality emergency health care [38]. The WHO 5-year work plan (2019-2023)
included three main goals related to emergency care: one billion more people will be benefiting
from universal health coverage, one billion more people will be protected from health
emergencies, and one billion more people will be enjoying better health and well-being [34].
These goals were also endorsed by the 2018 World Health Assembly [34]. Furthermore, WHO
has developed an emergency care system framework (Figure 1) with inputs from more than 30
LMICs, with an aim to support the strengthening of emergency health care [7]. The framework
provides a visual understanding of essential emergency care system functions along with
emergency care guidance tools that provide a shared language that health professionals and
policymakers can employ to discuss what emergency health care systems should look like and
thus evaluate system improvements [7]. The framework defines a set of key functions of an
emergency health care system that facilitates system planning and development activities. It
has been argued that the framework and an essential package of emergency care services
represent a mechanism to strengthen emergency care globally towards universal health

coverage and a range of SDG targets [7,39].

1.6 Nepal, the health care system and challenges

1.6.1 Introduction to Nepal

Nepal is a small, landlocked country in South Asia, bordered by India and China, and has a
population of over 29 million [40]. Nepal is one of the least developed countries, with

approximately one-quarter of the population living below the poverty line [41]. The country is
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multiethnic, multilingual, multireligious and multicultural, with 125 caste and ethnic groups
and 123 languages spoken [42]. Approximately 80% of the total population lives in rural
regions, and agriculture is the mainstay of the economy for almost 70% of the population
[42,43]. Administratively, Nepal is divided into seven provinces, 75 districts, and 744 local
levels (metropolitan cities=13, municipalities=246 and village councils=481). Ecologically, the
country is divided into three regions: the Terai (plains and tropical region) (1,000 m) to the
south, the central hills (subtropical and temperate region) (1,000-3,000 m), and the Himalaya
(subalpine and alpine region) (>3,000 m) to the north (Figure 2) [43,44]. Most of the population
lives in the Terai region (50%), followed by the hills (43%) and the mountains (7%) [42].

Figure 2. Map of Nepal by geographical region (map used with permission) [45].
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1.6.2 Health care practice and delivery in Nepal

Both traditional and modern health services are practiced in Nepal. Nepalese people still
generally prefer to pursue traditional treatments (19% to 51%) before choosing modern health
services [46,47]. In Nepal, traditional medicine is practiced based on the local culture and
traditions from traditional healers [48]. Modern health services in Nepal are delivered through
three providers: public institutions, private institutions and non-governmental organizations

(NGOs) [49].
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The public health system is governed by the Ministry of Health, as shown in Figure 3 [50]. The
Department of Health Services is responsible for delivering preventive, promotive and curative
health services. Nepal has a total of 764 hospitals, including both public (123) and private
hospitals (641), these numbers are not updated in the organogram as presented in Figure 3
[50,51]. The main governmental health institutions that delivered health services in 2017 were
123 hospitals, 200 primary health centres, 3,808 health posts, and 12,180 primary health care
outreach clinics [50]. Private health care services are provided by private hospitals, nursing
homes, private medical colleges, polyclinics and private pharmacies [41]. A recent study
reported that among users of modern health facilities, almost two-third use private pharmacies,
which are generally operated by pharmacists [47]. Patients using private pharmacies often
request medicines by themselves based on their symptoms, or the pharmacists prescribe
medicines instead of seeking health institutions for proper diagnosis. NGOs provide health

services through community hospitals, mission hospitals, and NGO clinics.

The Government of Nepal implemented a Free Health Care Policy in 2006 that provided access
to essential health care through public health facilities up to the district-level hospitals [52].
However, a study in 2017 reported a lack of availability of essential medicines in public health
facilities ranging from 16%-57%, depending on the geographical region [53]. Additionally, the
government expanded the basic health package and provided incentives for the utilization of
health services such as antenatal care and institutional delivery, treatment for tuberculosis, etc.
[52]. The government established Bipanna Nagarik Kosh (medical treatment of deprived
citizens) in 2012, which provides financial subsidies for underprivileged citizens that cover
treatments for 12 diseases in empanelled hospitals [52]. These funds include subsidized
treatments for kidney dialysis and transplants, cancers, head and spinal injuries, and others
[54]. Likewise, the government began a long-term health insurance programme in 2013 that
covers health care services beyond the basic package, which as of 2018 has scaled up in 25 of

the 75 districts in the country [52,55].
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Figure 3. Organogram of Department of Health Services.
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1.6.3 Health financing in Nepal

Health care financing plays an important role in transforming the existing health care system
into one that provides efficient and effective health care to the poor and vulnerable people
living in Nepal. The Government of Nepal has consistently increased the budget for the health
sector, from 5.9% in 2004/05 to 7.2% in 2007/08 [56]. However, in 2017/18, less than 5% of
the total national budget was allocated to the health sector [50]. Out-of-pocket/household
expenditure is the largest source of health funding in Nepal, accounting for approximately 62%

of total health expenditure [43].
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1.6.4 Health indicators in Nepal

Nepal has made impressive progress in achieving improved health outcomes in the last few
years. Life expectancy has increased from 55 years in 1991 to an estimated 71 years in 2018
[40,42]. Progress in reducing maternal and childhood deaths has been praised internationally.
Maternal mortality decreased from 539 to 239 maternal deaths per 100,000 live births between
1996 and 2016 but still remains the highest rate in South Asia [43,57]. Likewise, from 1996 to
2016, neonatal mortality fell from 50 to 21 deaths per 1,000 live births, infant mortality from
78 to 32 deaths per 1,000 live births and under-5 mortality from 118 to 39 deaths per 1,000 live
births [43,57]. However, there remain urban-rural and rich-poor inequalities. Children born in
rural regions are more likely to die before their fifth birthday compared to those born in urban
regions, and children in poor families are twice as likely to die before reaching one and five
years than those born in rich families [52]. Individuals in the greatest need of health care,
especially in rural regions, are unable to receive health care due to inaccessibility to health care,
inadequate drug supplies, expensive health care, unavailability of health professionals or

ineffectively deployed services.

1.6.5 Challenges and disparities in health care in Nepal

In the past two decades, there has been incremental progress in the establishment of health care
facilities in Nepal [43]. However, the distribution of health institutions, institutional capacity,
human resources, and health outcomes are not comparable between rural and urban regions
[58]. The country’s difficult geographical terrain makes rural life even more challenging, often
resulting in scant access to quality health care for people living in these regions. Distance alone
is one of the major hindrances in accessing health care. Only 49% of the households in Nepal
are within 30 minutes of a government health facility [57]. For most households in rural areas,
at least 1-4 hours of travel is required to reach the nearest health institution, and it has been
reported that less than one-third of households had easy access to a public health facility
[59,60]. Accessibility is affected by rurality, mountainous regions and household economy
[57]. The nearest health institutions to rural households are mostly primary health care centres
or health posts, as shown in Figure 3, and the health services in these institutions are provided
mostly by paramedics. One report showed that more than one-third of Nepalese women
bypassed their nearest health facility in favour of well-equipped hospitals [61]. The
unavailability of human resources in health facilities and unequal distribution of medical
commodities are major challenges in Nepal. There are seven doctors, nurses and midwives per

10,000 population in Nepal, compared with the WHO threshold of 23 per 10,000 population
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[62]. This shortage in the skilled health workforce is particularly prevalent in rural Nepal.
Although most doctors are employed by the public sector, 90% of doctors are involved in
private practice [43]. Moreover, the high turnover of health workers and system reorientation
pose challenges to health care system development in LICs such as Nepal. These difficulties
reflect an obvious and neglected gap in Nepal’s health care system, which lacks systems that

consider the population’s needs when providing quality health care.

The number of private hospitals has exponentially increased in Nepal, from 16 in 1990 to 641
in 2016 [51,63], which has increased the use of private health facilities and transferred an
enormous financial burden for health care onto individuals [49]. However, most specialized
private health facilities are based in urban areas, and almost 47% are located in Kathmandu
alone (the capital city) [43]. The poor and disadvantaged groups are less able to access health
services from private health facilities and are dependent on the public institutions, which are

inadequately resourced to fulfil their demand [43].

In 2015, Nepal underwent a political transition from the unitary system to a federal system with
new roles and responsibilities. The transition from five development regions to seven provinces
is in progress, and the previous health system model has not yet been fully replaced. The new
federal structure offers the opportunity as well as challenges to improve the health care of the
Nepalese people [52]. The decision level has been dispersed to provincial and local
governments so that local health needs can be addressed. However, the increased complexity,
particularly in the face of Nepal’s political scenario and its players, could be a challenge [56].
The main challenges during the transition phase are likely to be the interruption of medical
supplies and services because of the lower priority of health care [64]. Furthermore, the number
of sanctioned posts has been reduced at the provincial level, and there is a critical need for

appropriate health service structures and reallocation of skilled staff [64].

1.7 Emergency health care system and challenges

1.7.1 Emergency health care delivery in HICs

Emergency health care systems in HICs have continuously improved with decades of advances
in clinical science and care delivery [65-68]. However, the organization of emergency health
care varies considerably between countries and is incomparable between low-income and high-
income countries. Differences within HICs can be illustrated by the United States and Norway:
In the US, emergency health care is provided to an unselected population, and studies have

recently reported that EDs deliver nearly half of US medical care [69,70]. A study reported that
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patients with low socioeconomic status are twice as likely compared to those with high
socioeconomic status to use emergency health care in the US because they perceive emergency
care as less expensive, more accessible and of higher quality [71,72]. In Norway, EDs are not
considered to provide primary health care services or outpatient treatments [73]. Norway has a
well-organized primary health care system in which every resident is registered to a general
practitioner, who is considered a gatekeeper by the Norwegian Health Care System [73]. The
majority of patients admitted to Norwegian EDs have been seen by a primary care physician in

advance or are admitted by emergency medical services.

1.7.2 Emergency health care delivery in LICs and in Nepal

Emergency health care in South Asian LICs is poorly developed [74]. Emergency health
facilities in these settings provide health care to an unselected population of all ages,
particularly a large number of young patients, for whom an immediate high level of care could

be the difference between life and death [9].

The emergency health care system in Nepal is under-resourced and underdeveloped [51,75].
Emergency health care and emergency medicine in Nepal has undergone remarkable growth
in the last few decades; nonetheless, it has been suggested that the system still requires further
development in terms of training, education and specialization [51]. In Nepal, the unselected
population are provided with emergency health care by EDs at the hospitals and by primary
health care facilities at the local level [50]. As in other LICs, the population can directly access
emergency care at the hospital, and primary care physicians at EDs are often the first contact
point and the main health care providers. There is only one children’s hospital run by the
government in Nepal, located in the capital city. In the hospital ED, often the ED physician (or

a paediatrician) attends the child on request [51].

All hospitals in Nepal are administered under the Ministry of Health, but no national emergency
and/or trauma management guidelines exist [51,53]. The existing emergency practice models
vary among institutions. Most emergency care in hospital EDs is performed by house medical
officers, who are new graduates with five years of medical training, and most primary health
care centres in the country are run by paramedics, who have three years of general medical
training with no specialized emergency medicine training [51]. Although primary health care
facilities are responsible mainly for delivering primary health care [76], urgent and emergency
care are often provided in these settings [1]. A recent review study emphasized the need to

integrate emergency health care with primary health care, especially in LICs, and to provide
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emergency care training to primary health care providers [77]. Moreover, health facilities in
Nepal do not have a coordinated system for referring patients from primary health care (often
the first contact point in rural regions) to tertiary health care facilities and sharing medical

information among facilities.

Undeveloped pre-hospital care, a lack of trauma centres and poorly organized emergency
health care delivery are some of the major obstacles to timely response and good patient
outcomes in low-resource settings [74]. Many emergencies, especially in countries such as
Nepal, occur where travel times are longer, and referrals take several days [78]. Moreover,
Nepalese people often do not seek care until a disease is in its later stages because of
inaccessible and unaffordable health services [79]. Pre-hospital health care is significantly
lacking in Nepal. Previous evidence from LICs has shown that investments in pre-hospital care
resulted in increased health outcomes [31,32]. Patients at EDs in these countries are generally
transported in private cars or by any other readily available transport system. A study in
Bangladesh reported that less than 1% of the population used ambulances [80]. Other studies
from Pakistan and Bangladesh reported that the average ambulance response time is more than
60 minutes [80,81]. A Nepalese hospital in 2007 reported that only 10% of its patients used
ambulances [82]. These ambulances are often simple cars, possibly with a stretcher and
oxygen, that do not have trained emergency medical professionals, essential medical supplies
or emergency equipment and no systematic communication with the hospital to which the
patient will be transported [83,84]. Patients transported by these ambulances to hospitals are
accompanied by the patient’s family members or friends, who choose a health facility based
on feasibility rather than the patient’s need for required facilities or specialized hospitals. In
2011, a National Ambulance Service with 5 well-equipped ambulances and trained emergency
medical technicians was started in the capital city of Kathmandu [51]. In recent years, the
number of proper ambulances with trained staff has increased, but these are mostly
concentrated in the capital city. Recently, a few private hospitals in the capital city have started
an air ambulance service, but it is very expensive. Nepal has also seen the streamlining of
trauma management in Kathmandu, which began in 1997 with a plan to establish a National
Trauma Centre in the capital city that was supposed to be first of its kind in South Asia. The

trauma centre has been providing health services for trauma patients since 2015 [51].

As in other LICs [9,85], EDs in Nepal are generally overcrowded, with a very high number of
severely ill patients seeking emergency care [51]. Upon the patient’s arrival at the hospital,

most EDs often do not have a systematic triage system, a lack that could lead to overlooking
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those patients in need of immediate treatment. An observational study conducted in a Nepalese
hospital located in Kathmandu reported a lack of lifesaving medications and basic supplies
such as intravenous pumps [53]. In addition, the family members play a vital role in the care
of patients at the hospital and are often responsible for purchasing medicines and devices from
the pharmacy, as well as for delivering and collecting reports for blood tests and other
diagnostic tests (X-rays, CT scans). This delegation of responsibility often leads to delayed
treatment and a significant chance of infection and error. Furthermore, the majority of the
documentation is paper-based, which leads to poor patient care, often creating gaps in patient

treatment with minimal and inaccurate past history.

1.8 Burden attributed to emergency diseases and conditions

1.8.1 Emergency diseases and conditions: focus on LICs

Patients seeking emergency care include patients with acute trauma, surgical diseases, acute
infectious illness, and exacerbations of chronic diseases, as well as routine medical needs that
do not require immediate attention [6]. Globally, there were 28.3 million deaths in 2015 due to
emergency diseases or conditions [86]. The mortality rate has increased by 6% from 1990 to
2015 and is more significant in LICs (12%) compared to HICs (1%) [86]. Recent reports have
stated that 51%-90% of global causes of death and 42%-84% of global causes of DALY are
responsive to emergency care [8,86]. The emergency disease burden in LICs is 4.4 (in DALY3s)
and 5.1 (in YLLs) times higher than that of HICs (282.41 DALYSs vs 64.69 DALY per 1000
and 267.68 vs YLLs vs 52.46 YLLs per 1000) [86]. Table 1 further presents the emergency
disease mortality rate and emergency disease burden in terms of DALYs and YLLs by World
Bank income groups and WHO regions [86]. As expected, the ten leading causes of deaths in
LMICs are mostly attributable to emergency conditions [87].
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Table 1. Emergency medical diseases versus non-emergency medical diseases by mortality
rate, DALYs and YLLs per 1000 by World Bank income groups and WHO regions (analysis
of 2015 Global Burden of Disease) (table used with permission).

Geographical region Mortality rate DALYs YLLs

EMDs Non-EMDs EMDs  Non-EMDs EMDs Non-EMDs
Global 3.86 3.71 140.35 194.05 128.58 98.37
WB income groups
High-income 3.52 5.26 64.69  190.20 52.46 8131
Upper middle income 3.52 3.56 96.10 177.94 86.46  84.26
Lower middle income 4.09 3.21 179.95 196.63 167.17 102.37
Low income 4.78 3.64 282.41 25421 267.68 169.48
WHO regions
Eastern Mediterranean region  4.52 3.63 180.90 172.56 166.42 83.52
African region 5.09 5.04 275.59 260.29 261.82 173.27
European region 2.88 3.97 101.46 199.18 87.69 91.35
Regions of the Americas 3.99 3.45 79.40  181.60 69.65  79.77
Southeast Asian region 3.31 3.67 163.35 196.10 150.84 98.49
Western Pacific region 3.31 3.64 83.35 168.26 7427  77.10

DALY s=disability-adjusted life years. EMDs=emergency medical diseases. WB=World Bank. YLLs=years of
life lost. Non-EMDs=non-emergency medical diseases.

A systematic review of emergency care in 59 LMICs reported an increased patient load and
increased hospital mortality and that a large number of patients seeking emergency health care
are young and free of chronic conditions [9], compared to HICs, which have an increasing
burden of chronic diseases in elderly populations [72]. The Global Burden of Disease Study
showed that mortality from NCDs increased by 30% and injuries by 24% from 1990 to 2010
[88]. Approximately 60% of all emergency medical diseases globally included injury (22%),
heart disease (17%), lower respiratory infection (11%) or haemorrhagic strokes (7%) (Figure
4) [86]. These four diseases contributed to 84% of emergency medical diseases in HICs
compared to 39% in LICs [86]. However, other diseases, such as neonatal disease and
diarrhoeal disease, together made up a significant proportion of YLLs in African (36%) and
Southeast Asian (27%) regions [86]. Globally, injury alone contributes to more than 100
million people seeking medical attention every year, of whom more than five million people
die; however, 90% of the injury mortality occurs in LMICs [36,89]. Figure 4 below further
shows the distribution of emergency medical diseases across World Bank income groups and

WHO geographical regions [86].
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Figure 4. Distribution of top ten emergency medical diseases across World Bank income
groups (A) and WHO geographical regions (B) (figure used with permission).
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Large differences exist within LMICs as well as among Asian and African countries;
background characteristics, disease burden, available resources, and health systems are all main
contributors to such differences. A recent report reported that deaths from emergency
conditions related to NCDs (47%) and CDs (42%) were nearly equal in LICs [8]. However,
Southeast Asia had higher proportions of deaths due to NCDs (61%)), followed by CDs (27%)
and trauma (12%), compared to rates in Africa (40%, 52% and 9%, respectively) [8].

1.8.2 Burden of emergency diseases and conditions: Nepalese context

Information on the burden and characteristics of emergency diseases and conditions in Nepal
is lacking. According to the annual report for Nepal 2016/2017, 72% of the total population
received outpatient services, and of the total number (n=11,030,646) of patients, 12% were
admitted for treatment in hospitals, and 16% received emergency care services from hospitals
[50]. According to the respective hospital websites, the EDs at the two largest hospitals in
Nepal, BP Koirala Institute of Health Sciences and Tribhuwan University Teaching Hospital,
each provide emergency care to over 40,000 patients every year [90,91]. The reports available,
however, provide only fragments of the emergency patient picture, particularly when

considering diseases.

Communicable and non-communicable diseases

CDs were most prevalent in Nepal until the year 2000 [92]. However, studies have shown that
deaths from CDs are decreasing, having fallen to 50% in 2007 from 70% in 2000 [93,94]. CDs
such as cholera and acute gastroenteritis have posed constant threats to the health system in all
regions of the country [44]. The largest cholera outbreak was in 2009 in Jajarkot, in far-west
Nepal, causing more than 500 deaths [95]. Patients with a water-borne disease such as typhoid
fever and diarrhoeal disease are high in pre-monsoon and monsoon season and common in
communities with poor sanitation [44]. According to the annual report of Nepal 2016/2017,
pneumonia was the number one reason for hospital admission (15,033) followed by diarrhoea

and gastroenteritis (11,620) and chronic obstructive pulmonary disease (COPD) (9,588) [50].

NCDs in Nepal have increased, especially in urban areas, and Nepal is trapped by the triple
burden of disease [44]. NCDs contributed to 66% of all deaths, followed by communicable,
maternal, neonatal, and nutritional diseases (25%) and injuries (9%) [96]. The death rate due
to communicable, maternal, neonatal, and nutritional diseases dropped rapidly by 78% between
1990 and 2017, while the decline was slow for NCDs and injuries, at 18% and 20%,
respectively [97]. A hospital-based prevalence study (including 31 health institutions from
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different regions of Nepal) that included admitted patients aged 35 years or older reported that
NCDs accounted for 31% of diseases, among which COPD was the most common (43%),

followed by cardiovascular disease (40%), diabetes mellitus (12%) and cancer (5%) [98].

Road traffic injuries

Road traffic injury ranks 8" among the leading causes of premature deaths in Nepal [99]. Over
3 million vehicles were registered in Nepal by July 2018, and improvements in road conditions
have been made. The number of motor vehicles has increased by five times the rate of the
previous decade [100]. Similarly, there has been an increase in road construction of both
blacktopped roads and local roads [100]. Local roads are constructed to access rural villages in
the mountainous regions and are generally earthen or gravelled. Mortality related to traffic
accidents is nearly 34 per 100,000 population [101]. The fatality rate of 17 per 10,000 registered
vehicles in Nepal in 2009/10 is one of the highest in the world [102]. One Nepalese hospital
reported 1,848 trauma patients in one year, 38% of whom presented with road traffic injuries
[103]. Previous studies in Nepal have reported that young men and motorcyclists contribute to
the majority of traffic injuries, with men accounting for 71% of traffic injuries, and 50% of
them between 21 and 41 years of age [104,105]. A recent student thesis conducted in a Nepalese
hospital reported that 33% of the injured patients presenting to the ED had head injuries; one-
third of these patients were between 20 and 29 years of age [106]. Substantial resources are
consumed by caring for injured patients at hospitals in LMICs, but much less attention is given
to education and prevention initiatives [107]. The Nepal Road Safety Action Plan (2013-2020)
has called for a multisectoral response to address road safety under the following five pillars:
road safety management, safer roads and mobility, safer vehicles, safer road users, and post-

crash response [108]. The last pillar requires a major response from the health sector.

Self-harm

Self-harm is a complex issue and often creates life-threatening situations when individuals
present to the ED. Of the total number of worldwide deaths by suicide, 79% occurred in LMICs
[109]. Southeast Asia accounted for 39% of this number with only 26% of the global population
[110]. Nepal lacks national data on suicide. In 2012, WHO estimated that Nepal ranked 7" in
the world in the deaths by suicide rate, at 25 per 100,000 population [110]. According to the
police data in 2015/16, a total of 4,667 suicide deaths were reported, with a crude suicide rate
0f 16.4/100,000 [111]. A Nepalese study from 2008/09 reported that suicide (16%) rather than

maternal-related issues (12%) was the single leading cause of death among women of
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reproductive age [112]. The majority of the reported deaths by suicide were due to hanging
(72%), followed by poisoning (25%) [111]. A recent study reported that 90% of the poisoning
cases at one hospital were attempts to suicide and had used pesticides, of which the most
commonly used chemicals were organophosphates (37%) and pyrethroids (36.7%) [113]. The
incidence of death by suicide was higher in young adults (111.66/100,000 population), women
(77.53/100,000) and those from Dalit ethnic groups (98.22/100,000) [113]. Although the data
on mental health is very limited, it can be assumed that the burden of mental health is much
higher due to the 10 years of armed conflict in the region, political instability, poverty,

unplanned urbanization and the natural disasters such as the 2015 earthquakes [102].

1.9 Presenting complaints

Presenting complaints (PCs) are the patient’s self-reported primary reasons for seeking
emergency care that are interpreted and recorded by a triage nurse [114]. ED patients are often
treated based on their PCs before any diagnosis is given, and the clinical utility of this approach
has been widely accepted [115-118]. PCs in conjunction with vital signs are prominently used
in the triage decision-making process [116], and patients with high-risk complaints in need of
urgent assessment and treatment, such as chest pain and severe shortness of breath, are
prioritized for immediate treatment. The use of PCs influences triage, clinical work, treatment
and disposition [119,120]. Moreover, PCs are useful in syndromic surveillance, which is
important in outbreak detection that focuses on early symptoms before laboratory or clinical
confirmation of a particular disease [121]. Furthermore, PCs provide valuable information on
the needs of the emergency population and on workloads and help health administrators
determine resource allocation and training needs [116]. For example, a neonate presenting with
fever requires testing and empiric antibiotics for several potentially lethal specific diseases,

regardless of final diagnosis [10].

PC as a proxy measure is crucial in emergency care but will not obviate the need for provisional
or final diagnosis [116]. The accuracy of PCs varies because they are recorded prior to
physician involvement in care and therefore lack a physician’s diagnostic precision [121].
Some complaints are accurate by definition (e.g., shortness of breath), whereas others are not
(e.g., haematemesis that turned out to be haemoptysis) [116]. Efforts have been made in HICs
to standardize PC nomenclature, but there is a dearth of such interventions in LICs [116].
Moreover, studies on PCs, especially those conducted in low-resource countries, are less

common [116]. PCs and patients’ condition severity in low-resource countries differ from those
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in Western countries, and these differences require investigation and the development of

appropriate models that could be applicable in these settings.

1.10 Mortality after emergency care

Mortality is a relevant outcome measure for emergency care [85,122]. Although the discharge
of patients to their homes is not regarded as the completion of patient management [123],
patients after discharge are often not followed-up, and health outcomes and/or mortality after
ED care are usually not documented [124]. Studies from HICs have reported high mortality
after emergency care [122,125-128], but there are very few reports from LMICs [85,129].
Studies from LMICs reporting mortality during emergency care were 3-4 times higher

compared to reports that required follow up or outcomes after emergency care [124].

A Nepalese study reported that deaths in various hospitals in 2005 totalled 4,418, i.e., 6% of
the total deaths in the community (n=73,592) [43], indicating that hospital mortality is not
merely a single indicator for evaluating the quality of care. Moreover, death reporting in Nepal
is influenced by various traditional value systems and is underreported [43]. The dearth of data
and a poor reporting system pose challenges to evaluating the effectiveness of any health care

system.

1.11 Importance of research in health system development

The emergency health care system plays an important role in all health care systems and helps
to reduce a large number of deaths and disabilities. Health care facilities and their staff play a
crucial role in patient management, emergency preparedness and response efforts in all kinds
of emergencies, including patient management in regular EDs and response to natural/man-
made disasters or during pandemic outbreaks. The burden of emergency disease and conditions
for LICs at the country and regional levels is not well documented. Two studies used data from
the 2010 [8] and 2015 Global Burden of Disease Study [86] to report the burden of emergency
conditions at the global and regional levels. The sub-analysis of this study was focused on 40
countries, most of which were HICs. In many resource-poor countries, health information
systems are weak, fragmented and unable to meet the needs of decision-makers [43,124].
Previous studies have emphasized the need to investigate the role of emergency care services
within specific health systems, which could reduce the global burden of disease [1,10]. Studies
have also highlighted the importance of hospital chart reviews to address the lack of quality
epidemiologic data on emergency care [ 1,43]. Regardless of the positive impact that emergency

care could have on health outcomes, there is a paucity of empirical evidence in low-resource
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settings regarding the burden of emergency conditions and patient severity that makes setting

clinical and policy priorities difficult [1,9,13,86,130].

Some studies from Nepal have focused on certain groups of emergency patients, such as those
with injuries and infections and have reported that patient volume has increased in recent years
[90,131,132]. A systematic review of road traffic injuries in Nepal reported that the mortality
rate had almost doubled from 2001 to 2013 [104], and the incidence of NCDs has dramatically

increased [98]. However, these reports do not provide an overall picture of emergency patients.

It has been noted that health system research not only translates public opinion into policy but
is also a powerful tool for effective stewardship in health care system management [43]. The
functional emergency care systems vary between countries and within regions; thus, studies
describing patient characteristics seeking emergency care is essential for developing locally
appropriate systems. The 2013 academic emergency medical conference in Atlanta highlighted
the lack of studies reporting PCs as a critical gap in global emergency care research [116]. A
lack of data from low-income settings has made it difficult to convince policymakers to invest
in strengthening emergency care and health systems [9]. Further, a recent analysis has
highlighted the need for studies on economic evaluations of the health system to inform
policymakers when choosing investments in strengthening health systems that may be of good
value in terms of greater health per budget expenditure [13]. Research findings linked with
national and local policy contribute to realistic planning and need-based resource allocation

[43].

To our knowledge, no data from Nepal that describes the ED population, PCs, severity at ED
and the mortality after emergency care has previously been reported. The information provided
through this study could fill the knowledge gap and support better resource allocation for

emergency care.

1.12 Disaster plan and emergency preparedness for health care

Disaster preparedness is a key element in creating a resilient health system [133] and has been
emphasized as a global priority in the United Nations International Strategy for Disaster
Reduction and the “Hyogo Framework for Action 2005-2015” [134,135]. Of the total published
studies related to disasters, 66% of articles in LMICs are related to natural disasters that were
proportionately greater compared to those in HICs (21%) [136]. This finding likely reflects
higher vulnerability to natural disasters in the low-resource settings. This possibility is

supported by the study by Roy and colleagues that stated that 85% of disasters and 95% of
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disaster-related deaths occur in low-resource countries. However, fewer than 1% of all disaster-
related publications are from these countries, and there is little evidence-based disaster

planning [137].

Nepal has been ranked the 4" most climate-vulnerable country in the world and hold the 11%
most vulnerable position for earthquakes [138,139]. The country is highly susceptible to
damage from a wide range of natural disasters, such as flooding, landslides and earthquakes
[139]. Earthquakes kill more people than other natural disasters [140] and have been
responsible for more than 300,000 human deaths in the past 10 years [141]. The most recent
catastrophic earthquakes to strike Nepal occurred on the 25™ of April 2015, with a magnitude
of 7.8, and on the 12 of May 2015, with a magnitude of 7.3. Due to these earthquakes, close
to 9,000 people were killed, approximately 22,000 people were injured, and 2,000,000
households were displaced from their homes [142,143]. Poorer rural areas were more adversely
affected compared to urban cities because of the inferior quality of houses in rural regions
[144]. These earthquakes also imposed significant damage on health infrastructures. Almost
90% of the health facilities were destroyed (n=500) or severely damaged (n=760) in the
earthquake-affected regions [144,145]. The rural areas lacked pre-hospital and quality
emergency care, which led to excess injury burden and mortality [51]. The available health
facilities experienced an overwhelming number of patients and shortages of medical supplies
[144,146] that resulted in compromised health care services in the disaster-affected regions.
Some of the contributing high-risk factors included vulnerable population, mountainous
landscape, fragile health system infrastructure, weak government institutions, and political

instability [138].

The Central Natural Disaster Relief Committee is the primary committee under the Ministry of
Home Affairs responsible for implementing policies and programmes for disaster response in
Nepal [139]. The National Strategy for Disaster Risk Management was formulated in 2009 but
had not yet been approved prior to the 2015 earthquakes [147]. National disaster policy and
response guidelines were available but were found not fully functioning; there were
coordination gaps among different ministries and health facilities, inadequate resource
disbursement at the national, regional and district level, and poor knowledge among the local
implementers [43,147]. A number of disaster-related guidelines were published to guide
disaster resilience, prevention, preparedness and response in the health sector before the 2015
earthquakes, but these guidelines and the response observed in 2015 earthquakes suffered from

disconnection [50,146,147].
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Dealing with casualties during disasters such as earthquakes is challenging to most emergency
health care systems. Although institutions have made significant contributions to support
earthquake casualties in Nepal, various shortcomings were identified in hospital settings, such
as a lack of coordination among health institutions/hospitals, inadequate waste management,
inadequate medical supplies, lack of a detailed disaster management plan, irregular drills,
unclear policy, lack of budget to implement the existing policies and lack of leadership [147].
The insufficient development of evidence-based disaster management influenced the
consequences of the 2015 earthquake in Nepal and has placed the country in a vulnerable

situation [148].

1.13 Evidence that simple interventions in emergency rooms improve
health outcomes

Disease-specific treatments are essential. However, the emergency health care interface plays
a vital role in linking undifferentiated patient presentations to appropriate definitive care [7].
In general, patients seeking acute care present with complaints such as fever, pain or difficulty
breathing rather than pneumonia or appendicitis. These patients are often not aware of their
illness severity and the level of treatment they require. It is emergency health care that both
provides early assessment of severity and identifies immediate treatment needs as well as

offering initial management until a diagnosis-based treatment is available [7].

There are some encouraging examples of interventions that have shown to be highly effective
at a low cost. Some, such as implementation of triage, early recognition and resuscitation,
reorganization, initial patient management and staff training and education, have been shown
to decrease mortality within a range of medical conditions. In HICs, improvements in trauma
system planning and organization with small investments resulted in reductions of 8-10% in
trauma mortality [66,149,150]. Estimates suggested that in LMICs, the implementation of basic
trauma care at a health care facility was likely to reduce 21% of the total injury burden [6].
Basic interventions in EDs, such as trauma resuscitation, wound management, laceration repair
and tube thoracotomy for a limited set of surgical diagnoses, can reduce 18% of the total global
burden of disease in LMICs [151]. Likewise, short training courses in trauma management
were associated with reducing mortality in injured patients from 8.8% to 6.3% in Rwanda with
no significant increase in resource usage [152]. In Malawi and Sierra Leone, organized
emergency care unit and triage implementation were associated with reducing half of inpatient
mortality [153,154] and reducing deaths within 24 hours from 36 to 12.6 percent [153]. Simple

interventions among adults in Uganda, such as providing fluids, antibiotics and clinical
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monitoring within the first six hours of hospitalization with serious infection, reduced mortality
from 46 to 33 percent [155]. In rural Mali, increased access to emergency obstetric care halved
the risk of maternal mortality [156]. This evidence shows that emergency health care is an
effective means of saving lives and indicates that a range of simple and inexpensive
interventions in low-resource settings could improve health outcomes. However, most
interventional studies focus on African countries. It should be noted that there exists
discrepancy in outcomes even within countries. One Indian study reported that being poor was
associated with less access to timely emergency treatments in acute myocardial infarctions and

with an increased mortality of 50% [157].

1.13.1 Triage and its importance in emergency care
Triage is a systematic process of classifying individual patients by their levels of acuity to best
match the patient’s need with the available resources [2]. Triage is a system of clinical risk

management used to manage patient flow safely when clinical needs exceed capacity.

Triage originates from the French word “trier” and was applied by Baron Dominque Jean
Larrey, Surgeon in Chief to Napoleon’s Imperial Guard in 1792 [158]. The concept of triage
was primarily focused on mass casualties and warfare situations and was used to sort patients
in the battlefield [158]. Later, in the 1900s, with the development of organized medical systems
in the Western world, the triage system emerged in EDs in the US and Europe [158]. EDs at
hospitals are an appropriate site for implementing triage systems. Nurses in the ED usually
perform the triage. The decisions made during triage determine the correct allocation of
patients to emergency care at the most suitable time according to the severity of condition
[159]. Various triage systems have been developed to help emergency health care providers
make accurate triage decisions and minimize adverse outcomes. Although the techniques show
considerable variation from one system to another, they all share the same goal: to prioritize
clinical urgency based on the greatest need. Triage assessment is based on vital parameters,

PCs and medical history.

Some of the most valid and commonly used triage systems are the Manchester Triage [160],
the Canadian Triage Assessment Scale [161], and the Australian Triage Score [162]. The South
African Triage Scale has been used throughout South Africa and in many developing countries
[163-166]. The Rapid Emergency Triage and Treatment System (RETTS) was developed in
Sweden and has been increasingly used in Sweden and other Scandinavian countries

[16,167,168]. The RETTS triage grades patients in different categories using vital parameters
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and algorithms for emergency symptoms and signs (ESS). This triage system includes two
steps assessed simultaneously and includes one algorithm for vital signs and one algorithm for
one of the 43 ESS. The ESS are specific to the RETTS protocol (appendix). The highest level
of these algorithms is given the highest priority level. The scale sorts patients into five
categories, from blue (no need of further triage or any hospital care) through green, yellow,
orange and the highest category, red. Red is categorized as life-threatening and in need of
immediate medical care. Orange is potentially life-threatening and should be seen by a doctor
within 20 minutes. The recommended time or medical attention is within 120 minutes for
yellow and 240 minutes for patients in the green category [169,170]. Studies of RETTS in
Sweden and Denmark have shown that this triage system is simple and safe [170], has good
predictive validity [171], has good inter-rater agreement among nurses and increases survival

[167].

Several studies have shown that the introduction of a triage system may increase the efficiency
of patients’ treatment in the ED [162,172-174]. A systematic review in 59 LMICs emphasized
the crucial need to strengthen triage for efficient resource allocation and effective emergency
intervention [9]. Few studies have reported the feasibility of using triage systems in low-
resource settings [175,176]. However, EDs in many hospitals in LMICs lack a formal triage
system, and patients are often seen on “a first-come-first-service” basis [177]. A recent
systematic review of 139 LMICs reported that only a quarter of these reported that triage
systems had been implemented in those countries [124]. The lack of systematic triage in these
settings could likely delay the treatment of seriously ill patients who require immediate
treatment, and the lack of such systems will also contribute to the ineffective use of limited

resources.

1.13.2  Usefulness of implementing an emergency registry

Patient registries in a health care facility are an important source of data and are useful for
health care providers and managers in monitoring interventions, allocating resources, and
evaluating patient outcomes in providing quality care. Public health decision making is
dependent on the timely availability of sound data [178]. Electronic patient records provide
quick information on patient characteristics, diagnoses, medications, treatment plans, and
diagnostic results, and, over time, form a rich patient history leading to more efficient and
better-quality care for patients. However, health facilities in most LMICs have limited

information on emergency PCs, and the available information is mostly in paper form [179]
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and are often not used. Reports from HICs and LMICs have shown that the implementation of
patient registries has a positive impact on patients’ health care processes and clinical outcomes
[180,181]. Several other reports have highlighted the importance of hospital chart reviews in
addressing the lack of quality data on emergency care [1,43].

In Nepal, the health management information system is the main source of health information
[43]. The major sources for these data are outpatient and inpatient morbidity records, mainly
from public health facilities. These data are limited in scope, coverage and quality [97].
Hospital information management systems, which are crucial in strengthening the health care
system, are less prioritized [43]. In recent years, a very few hospitals in Nepal have begun
keeping electronic health records in collaboration with international partner organizations
[178]. Establishing emergency care surveillance can address critical data needs that can
improve the quality of health care services [179]. However, the use of emergency patient
registries are also important to address the current need in low-resource settings. This
information is useful to identify the burden and characteristics of emergency patients, the
severely ill and injured to plan the capacity needed for patient care, the number of staff

members and their level of training, and other resources required [179].
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2. AIMS

2.1 General aim of the project

The general aim of this project was to improve the quality of emergency health care services

at Dhulikhel Hospital (DH), a Kathmandu University Hospital in Nepal, by administering

changes in the ED through the development of an electronic emergency patient registry,

implementation of triage, reorganization of the ED and providing simulation training to

emergency staff. The papers in this thesis describe the findings from the emergency patient

registries (details about data collection period below in 3.4.1) and address the knowledge gap

in understanding emergency patient caseload, characteristics, PCs and mortality after

emergency care among patients seeking care at the ED of DH.

2.2 Specific aims of the studies included in the thesis

Paper I:

To describe the distribution of emergency patient load and the distribution of
earthquake-related injuries and non-earthquake-related health problems treated by a
local hospital from the first day of the earthquake in Nepal in 2015 and the following
three weeks.

To describe sociodemographic information and the effects that the earthquakes had on

these patients 90 days after hospital admission.

Paper 11:

To describe the characteristics and presenting complaints (PCs) of adult patients
presenting to the ED in a local hospital in Nepal.
To assess mortality at 90 days after emergency care and assess factors associated with

mortality in this population.

Paper 111

To describe characteristics and PC distribution in paediatric patients presenting to the
ED in a local hospital in Nepal.

To assess mortality at 90 days after emergency care and assess factors associated with
mortality in this population.

To assess associations between triage categories and indicators of severity in a subset

of the paediatric emergency population where measures of triage were available.
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3. MATERIALS AND METHODS

3.1 Study design

The three studies included in this thesis are all prospective observational studies that include

all emergency patients presenting to the ED of DH from September 2013 until December 2016.

3.2 Study Setting

3.2.1 Dhulikhel Hospital
The study described in this thesis was conducted at Dhulikhel Hospital (DH) in Nepal. DH is

an independent, non-government university hospital founded in 1996 [182]. The hospital is
located in the semi-urban region of Dhulikhel Municipality in Kavrepalanchok District [182].
Topographically speaking, the hospital is situated in the hilly region of Nepal and is 30 km
northeast of Nepal’s capital city, Kathmandu. This 375-bed hospital provides low-cost health
services to approximately 1.9 million people from both rural and urban regions and is one of
the few specialized hospitals in the region [182]. DH has already provided health services to
patients from more than 50 out of 75 districts of the country. In addition, the hospital provides

health services in different rural regions through its 18 outreach centres.

The health services in the hospital are provided through two main entry points: outpatient
departments (OPDs) and the ED. Patients may choose one of them. Health services at the ED
are comparatively expensive, but service delivery is faster. Patients arriving at the hospital
could arrive by walking, ambulance or any other kind of transport system available
(motorcycle, jeep, car, truck, etc.). Since 2013, DH has operated an ambulance service staffed
with trained paramedics and equipped with emergency drugs and equipment, but the number
of ambulances is small. Patients arriving at DH could come directly from home or be
referred/transferred from other health care facilities (rural or urban health facilities). Patients
directed to the OPDs are attended by respective specialized doctors. The ED is the other entry
point for patients at DH (details described below in 3.2.3).

3.2.2 Background information and health services in the region

Kavrepalanchok District, where DH is located, has a population of 381,937, of which 51% are
female [42]. The median age in this district is 23 years; 43% of the population are under the
age of 20 (46% in Nepal), 40% are 20-49 years old (39% in Nepal), and 17% are 50 years of
age or older (15% in Nepal) [42]. The three main ethnic groups in the district are Janajati (51%),
Brahmin/Chhetri (36%) and Dalit (7%) [42]. The proportions of the different ethnic groups are
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calculated in three broad categories from the data provided in the 2011 census report. The
government in this region provides health services through one 15-bed hospital, 4 primary
health care centres, 25 health posts and 65 sub-health posts [183]. In addition, 10 non-
government or private hospitals, of which DH is one that provides health care services in
different parts of the district. The government has sanctioned only 7 doctors for a district with
a population of almost 400,000, compared to 0.17 per 1,000 population in the country, which
is still substantially below the WHO recommendation of 2.3 doctors per 1,000 population
[183,184]. According to the 2017 district profile, the main health problems reported are injuries

and infectious diseases (mostly respiratory tract infections) [183].

3.2.3 Emergency department at Dhulikhel Hospital

The ED at DH provides 24-hour emergency health services in three shifts (morning, evening
and night) by 34 medical personnel (five general practice MDs, ten medical officers, seven
nurses, six paramedics and six community medical assistants). The ED has a capacity of 23
beds: 2 beds in the shock room (red zone), 10 in the orange/yellow zone, 8 in the green zone,
2 in gynaecology and obstetrics examination room and 1 in triage room. The department is
equipped with a portable radiology service including x-ray and ultrasound and has easy access
to procedure rooms for minor surgery, operation theatre (OT), intensive care unit (ICU) and
the trauma department. The ED is the main gateway to all hospital departments. Every year,
over 10,000 patients are benefited from the ED [182]. The department provides acute health
care to patients of all ages presenting at the department, including trauma patients. As part of
government policy, the department also provides health services and counselling services for

victims of gender violence through a “one-stop crisis management” project.

Most patients arriving at the ED have had no pre-hospital care and may arrive in any kind of
transportation. Figure 5 below shows the patient flow at the ED of DH. Patients presenting at
the ED are first evaluated by the triage nurse in the triage room. We introduced the RETTS
triage system in November 2014 in the emergency room (detailed explanation below in 3.3).
Patients at triage room are prioritized according to severity into four triage codes; red, orange,
yellow and green (red being very severe and green, less severe). Patients requiring immediate
ICU or OT admission are directly transferred after immediate consultation with the ED
physician and the respective departments. The hospital has a total of five ICU beds. Patients
are treated after triage in the respective treatment zones by respective ED doctors and nurses

and are sent for diagnostic services if required. If required, specialist doctors from the
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respective departments are called for further patient management at the ED. Patient disposition
after initial treatment and management at the ED can be one of the following: admitted to
respective inpatient wards, transferred to the ICU/OT, referred to other health facilities for
further treatment, discharged home, discharged upon request or leave against medical advice.
Patients discharged upon request or who leave against medical advice are discharged by their
own or their family’s wishes even though hospitalization is required based on medical
evaluation. The inpatient wards at DH are as follows: orthopaedic/trauma; medicine;
gynaecology and obstetrics; ear, nose and throat (ENT); surgery; and paediatric. The hospital’s
paediatric department provides health services to children from birth up to 16 years of age with

45 beds (30 general beds, 10 neonatal intensive care units, and 5 paediatric intensive care units).

Figure 5. Emergency health services delivery at Dhulikhel Hospital and the project data source.

Data in emergency:
patient form

Triage introduced in November 2014/ Triage

Patient evaluation by emergency
nurse/paramedic

Patients managed at ED
(In three treatment zones: red, orange,
yellow/green)

e Direct transfer to ICU or OT

e Admitted to other wards

* Referred to other health facilities
Hospital Disposition . Discharged home

* DOR/LAMA

*  Deadin ED

ED=emergency department. ICU=intensive care unit. OT=operation theatre. DOR=discharge on request.
LAMA=leave against medical advice. *Main occupation, hospital revisit (additional information for the patients
during earthquakes were collected: type of house, location during earthquake, injured/loss of family members,
living condition during interview, damages to house)
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3.3 Dhulikhel hospital patient care (DHPCARE) project

The DHPCARE project was a collaborative project initiated in 2013 between DH, the
Norwegian University of Science and Technology (NTNU) and St. Olav’s Hospital,
Trondheim University Hospital, Norway [185]. The DHPCARE study project was a quality

improvement project with the following aims:

e To develop an emergency patient registry with demographic and clinical information
on all patients presenting at the ED during the study period.

e To implement a validated triage system for the initial evaluation of patients, a
systematic training programme for staff and reorganization of the emergency room at
DH.

e To assess whether changes in the organization of emergency care, including the
implementation of a triage system, a systematic training programme for staff and
reorganization of the emergency room, can reduce mortality and improve quality of
care.

e To enable a platform for project development and academic training of local personnel.
The analyses of data from the emergency registry and follow-up interviews form the
basis for the present PhD work, and the candidate contributed to all phases of the

project.

The project had three phases, as shown in Figure 6;
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Figure 6. Phases of the DHPCARE project.

1. Pre-Intervention Phase (September 2013-August 2014):
Implementation of patient registry and record patient
information

2. Intervention Phase (November 2014): Implementation of

triage, simulation training and reorganization of emergency
room

3. Post—Intervention Phase (March 2015-December 2016):
Record patient information as in pre-intervention phase

Phase 1: Pre-intervention Phase: Implementation of patient registry and record patient
information

Patient medical records in the hospital are paper-based, and information on patients seeking
emergency care were collected with two different forms (general emergency form and trauma
form) (appendix). The information included demographic information (age, sex, ethnicity,
home address), vital parameters (pulse, respiration rate, blood pressure, temperature, oxygen
saturation and Glasgow Coma Scale), patient’s complaint at ED presentation, treatment at ED
and immediate outcome at ED (immediate mortality, referral to other hospitals, discharge or
admission to hospital wards). We developed an electronic emergency patient registry system
using a web-based CRF (case registration form) or Epi Info system (described below in section
3.6). The local project’s research nurses collected the emergency patient forms from the ED
(Figure 5) and entered individual patients’ information in the registration database. Patients or
their close family members were interviewed through telephone interviews at 90 days after
emergency care to determine the patient’s health status, including information on mortality

after emergency care and additional demographic information (Figure 5).
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Phase 2: Intervention Phase: Planning and implementation of interventions

Interventions were planned together with the personnel from ED at DH and personnel from St.
Olav’s Hospital. A pre-intervention study performed at DH showed that of the hospitalized
patients, 50% were admitted from outpatient departments and 50% from the ED, thus
suggesting that sorting patients was necessary. In October 2014, a team from St. Olav’s
Hospital and NTNU in Trondheim travelled to Dhulikhel to teach and train the ED staff at DH.
The main interventions were the implementation of the triage system, simulation training as a
method for the introduction of a triage system and reorganization of the emergency room. The

emergency room before (old) and after (new) the intervention is shown below in Figure 7.

Figure 7. Emergency room before and after the intervention.
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Figure 8. Patients’ arriving at the ED during a bus accident in the region.

Inside emergency room
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No triage system existed at DH before this project; instead, patients were generally prioritized
for treatment on a “first come, first served” basis. We implemented the RETTS triage system
at the ED of DH in November 2014. As a validated and reliable triage tool for both adults and
children [171,186] and an established system at St. Olav’s Hospital, RETTS was chosen to be
introduced at DH with four triage categories (red, orange, yellow and green). The ED was
reorganized to separate patients into three treatment zones (red, orange, and yellow/green)
according to four triage categories (red, orange, yellow and green), with separate staff attending
each zone (Figure 7). The ED before this intervention was providing health services through
two rooms, a shock room with two beds for treating seriously ill patients and the other large
room for all other patients regardless of urgency. A student thesis in 2016 that studied the
implementation of the RETTS triage system reported that 70% of the ED patients were triaged
[185].

Moreover, the layout of emergency patient records was changed during the project. From
February to July 2015, a five-page patient record was introduced (appendix) that consisted of
two pages of triage forms, one for adults and one for paediatric patients, and two other pages
that varied depending on whether the patient was a trauma or medical patient. A new form was
introduced in August 2015 (appendix) that now consists of two pages: one for triage evaluation
and one for symptoms, provisional diagnosis and treatment. All patient records contain
information about age, sex, address, vital parameters, PCs, provisional diagnosis and treatment

given at ED, including information on triage at ED presentation.

Figure 9. Staff training during the intervention phase.

Training in a simulator setting
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Phase 3: Post-intervention Phase

Data during the post-intervention phase (March 2015-December 2016) was collected in the
same manner as during phase 1. However, the April 2015 earthquakes in Nepal appeared just
at the beginning of the post-intervention phase, changing the original project plan of measuring
the results of the intervention. It was obvious that the earthquakes had potentially more impact
on the emergency population than the project interventions. Project outcome was therefore
changed to description of patient characteristics, PCs and mortality after emergency care, with
supplementary analyses related to possible changes after the EQ period. The results in Paper
1l and Paper Il (in supplementary tables) showed no meaningful difference in patient
characteristics before and after the earthquakes and no significant difference in hospital

mortality after emergency care (data not reported in publication).

3.4 Data sources and study population

Emergency patients presenting to the ED, as shown in Figure 5, during the study period
(September 2013 to December 2016) who are registered in the emergency patient registry

(described below in 3.4.1) are included in the studies included in this thesis.

3.4.1 Emergency patient registry (Papers I-11I)

Paper I included information from all patients presenting at DH during the devastating
earthquake in Nepal between April 25 and May 16, 2015. This span also includes the second
earthquake on May 12, 2015. The clinical and demographic information was prospectively

entered in the systematic emergency registry from the hospital patient records for all patients.

Kavrepalanchok District, where DH is located, was one of the districts most severely affected
by the two earthquakes. The hospital is located 108 km from the April 25" earthquake epicentre
and 84 km from the May 12 earthquake epicentre (Figure 10) [187]. The hospital received a
large number of earthquake casualties from the most badly hit districts: the Sindhupalchok,
Kavrepalanchok, Kathmandu Valley, Ramechhap, Dolakha and Sindhuli districts of Nepal.

57



Figure 10. Map of Nepal, Dhulikhel Hospital and its beneficiary districts, including sites of
two earthquake epicentres.
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Left: enlarged map illustrating the two earthquake epicentres (red circles), Dhulikhel Hospital (DH) and its
beneficiary districts (coloured sections). Top right bars: the bars show the number of people killed (lighter bar)
and injured (darker bar) in the respective DH beneficiary districts [ 188]. RDS includes the Ramechhap, Dolakha
and Sindhuli districts. Kathmandu Valley includes the Kathmandu, Lalitpur and Bhaktapur districts. Bottom right:
Map of Nepal showing the two earthquake epicentres.

Paper II included all adult population (>16 years) presenting to the ED during the study period
(September 2013 to December 2016). Paper I1I included all paediatric population (<16 years)
presenting to the ED during the study period. However, data collection or emergency
registration was interrupted twice during the study period: the first time due to failure to
continue data collection because of the project intervention planning and implementation phase
(September 2014 to February 2015) and the second due to missing ED files (September and
November 2016). Patients during the earthquakes period (April 25 to May 16, 2015) are
described in Paper I and are not included in Paper II and Paper I1I. Demographic and clinical
information was prospectively registered using systematic emergency forms by ED nurses,
paramedics and doctors and was extracted into an electronic database by the research nurses.

The variables included in the study are included in the appendix.

3.4.2 Follow-up interviews (Papers I-11I)

No cause-of-death registry exists in Nepal, and many patients leave the hospital against medical
advice (eventually to die at home); thus, the information about causes of death is sparse.
Therefore, all patients who provided phone numbers during their ED visit were followed-up
through systematic telephone interviews 90 days after emergency care. Mortality after
emergency care was assessed in the telephone interview and is self-reported information from

the patient’s closest family members within 90 days after initial presentation to the ED. The
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term “mortality after emergency care” was named differently in the papers based on the
suggestions from reviewers of different journals. Nonetheless, the terms have the same
definition and source of information. Thus, in Paper I and Paper II, we have used the term 90-

day mortality, and in Paper III, we have used the term paediatric post-discharge mortality.

Structured telephone interviews were conducted by two trained research nurses with the
patients or the closest family members 90 days following the ED visit. The research nurse
attempted to contact a second time when patients were not reachable the first time, and a PhD
student was responsible for continuous supervision and quality control throughout the process.
The telephone interview included information on mortality within 90 days after emergency
care, as well as demographic information (literacy, occupation, number of family members
living together, exposure level to smoke and whether a second hospital visit had occurred).
Paper I included additional information on the impact of earthquakes on patients’ lives, such
as loss of family members, injured family members, living conditions, type of house and
damage to house. The variables included in the structured telephone interview are included in

the appendix.

3.5 Description of study variables (Papers I-III)

3.5.1 Demographic variables

Demographic variables included age in years, sex, ethnicity and home address. Ethnicity was
categorized into four groups: Brahmin and Chhetri, Janajati, Dalit, and others based on the
caste (i.e., last name) of the patient. These ethnic groups are closely related to socio-economic
conditions owing to variations in education status, quality of houses or living conditions, land
ownership, occupation, language, etc [189]. Brahmin and Chhetri are generally considered to
have higher socioeconomic status, while Dalit have a lower socioeconomic status [ 190]. Based
on patients’ home addresses, their residences were categorized as rural (living outside a
municipality) or urban (living inside a municipality) by local research nurses with detailed
knowledge of the area. However, for Paper I, patients’ home addresses were used to categorize
their residences into four district categories: Sindhupalchok, Kavrepalanchok, Kathmandu
Valley (includes Kathmandu, Bhaktapur and Lalitpur districts) and RDS (includes Ramechhap,
Dolakha and Sindhuli districts) (Figure 10).

The telephone interviews included additional demographic information such as education,
number of family members living together, exposure level to smoke, occupation and whether

a second hospital visit had occurred. Patients’ education status was categorized into two groups,
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illiterate and literate. The illiterate group included those who do not have formal education,
and literate included those who have had a formal education. The number of family members
living together was categorized as <5 members and >5 members. Smoke exposure was
categorized as follows: no exposure, both tobacco smoke and traditional cooking stove (no
outlet for smoke coming out from the stove), only tobacco, or only traditional cooking stove.
For Paper 111, exposure to smoke applied to the parents and was categorized as either exposed
to traditional cooking stove or not exposed to traditional cooking stove. Occupation was
defined as the patient’s main occupation and was categorized as follows: paid job or business,
agriculture or housewife (women taking care of own house and family), student and elderly or

sick (cannot work because of old age or sickness).

For Paper I, additional information on earthquake damage to individual family members was
added, and questions were asked during interviews to request information such as loss of family
members, injured family members, damage to the house, and current living condition. This
information was further classified as impacts of the earthquake on participants’ lives, then
further categorized as follows: very severe (loss of any family members or living in a temporary
shelter or house completely damaged), moderate (any family members severely injured or
migrated to new place or house partly damaged) and minor (any family members with minor

injury or return to previous house or minor cracks in house).

3.5.2 Health-related variables in Paper I

Patients included in the study were classified into two broad categories: earthquake-related
injuries and non-earthquake-related health problems. Earthquake-related injuries are those of
patients whose registry information stated that injury was caused by earthquake, and non-
earthquake-related health problems are those of patients whose registry information did not
include information that the injury or health problem was directly caused by earthquake.
Earthquake-related injuries with documented details on injury diagnoses were further
categorized into body regions according to the abbreviated injury scale (AIS): head, face,
neck/spine, thorax, abdomen, upper extremity, lower extremity and unknown region [191].
There was insufficient clinical information to perform injury grading using the AIS code set
[191]. Severe injuries included patients with compartment syndrome, crush injuries and
internal injuries. When the information in patient records included only earthquake injury but
provided no details on injury diagnosis, these patients were classified as having earthquake

injuries with unknown injury diagnosis.
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3.5.3 Presenting complaints classification (Papers II and III)

PCs are recorded by an emergency nurse on the emergency patient record form during triage.
The PCs are recorded in free-text format (for example, a woman with chest pain and fever).
The complaints were later retrospectively classified into nine main categories. The
categorization process was performed in three phases using Stata software (appendix). In the
first phase, a total of 761 “PC texts” (e.g., fever, chest pain, abdominal pain, limb fracture, etc.)
were generated and scored as 0 (no) or 1 (yes). Obviously related complaints were combined
into a single group (e.g., fever and chills). In the second phase, one or more “International
Classification of Primary Care-2 (ICPC-2)” codes [114,192] were allocated to each patient
based on the complaint categories generated previously. In the third phase, one main PC was
identified for each patient. The research group decided on a hierarchy of nine main complaint
categories. The nine main PC categories, in hierarchical order, are self-harm, injuries,
infection-related complaints, unconsciousness, CVD (cardiovascular-related complaints and
diseases), respiratory complaints, OBGYN (obstetrics and gynaecology), abdominal
complaints and other complaints. Within this hierarchy, “self-harm” is first and “other
complaints” is last, i.e., if a patient made a suicide attempt, irrespective of other complaints,
then he/she would be placed in the self-harm category. Self-harm implies attempted suicide,
generally either by poisoning or by hanging in the adult population. However, in the paediatric
population, children may experience accidental poisoning. Injuries were further categorized
based on mechanism of injury (Paper Il and Paper Ill). The infection complaint category
included infections and when PC was fever with no specification of organ system involved.
The unconsciousness complaint category included patients who presented at the ED as
unconscious or with seizures. The “other complaints” category included musculoskeletal,
neurological, urinary, psychological and other complaints (general pain, feeling ill, male
genital health, eye/ear complaints, etc.). The details of the PC categories and their respective

ICPC-2 codes are presented in the appendix.

3.5.4 International Classification of Primary Care (ICPC-2)

The ICPC-2 is widely used for the systematic classification of clinical information in primary
care and is recognized by the WHO [192]. ICPC is the copyrighted property of the World
Organization of Family Doctors (WONCA). For the purposes of the current study, we have
received consent from WONCA to use the ICPC-2 classification system, which allows for the
classification of the patient’s reason for encounter, problems/diagnoses managed and

primary/general health care interventions. The classification system consists of 17 chapters,
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depending on the system of the body, with an additional chapter on psychological and social
problems. Each chapter is divided into 7 components that deal with process codes, symptoms
and complaints, infections, neoplasms, injuries, congenital anomalies and other diagnoses. The
ICPC-2 is primarily intended for use in general practice and in primary health care.
Nevertheless, given the lack of other appropriate classification systems, several studies
conducted in emergency settings have used the ICPC-2 classification system to describe

emergency patients [114,193]. ICPC-2 codes are provided in the appendix.

For the current study, we used the ICPC-2 classification system retrospectively. We
encountered several challenges in using this classification system due to incomplete
information that was identified during classification. For example, patients with the complaint
“chest pain” could either have experienced pain attributed to the heart (ICPC code KO1), pain
attributed to the respiratory system (ICPC code R0O1) or chest pain not otherwise specified
(ICPC code All). In our data set, we often did not have complete information; most records
simply indicated “chest pain”. These patients, however, were categorized as chest pain related
to heart in the hierarchical order as described above. We propose using this classification

system prospectively in similar settings where no other classification system is in use.

3.5.5 Time of presentation at emergency department

In Paper I, the patient’s arrival time at the hospital was identified by days from the first
earthquake on April 25, 2015 and was categorized into four groups: first week, second week,
third week and unknown. Unknown includes patients whose date of admission was not
recorded in the emergency registry. In Paper II and Paper II1, patients presenting to the ED
were categorized as follows: 08:00-16:00 weekdays (normal office hours of the weekdays) and

16:00-08:00 or holidays (holidays includes weekends and public holidays).

3.5.6 Emergency department disposition

The ED disposition is defined as the decision made by the ED physicians after the clinical
evaluation or management of the individual patients. The ED disposition provided by
emergency physicians is categorized as follows: died in the ED, admitted to the ICU, admitted
to the OT, admitted to general wards, referred to other health facilities, discharged, discharged

upon request or left against medical advice.

In Paper I, ED disposition is categorized as admitted, referred, discharged, discharged upon

request or leave against medical advice, and died in hospital. In Paper II, ED disposition is
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categorized as hospitalized and non-hospitalized. Hospitalized was further categorized as
admitted to the ICU or OT, referred to other hospitals, and admitted to other wards in the
hospital. Non-hospitalized was categorized as family-initiated discharge and doctor-initiated
discharge. Family-initiated discharge includes discharged upon request or leave against
medical advice. Patient discharge upon request could have several reasons: unfeasible for
patient to stay longer at the hospital, desire to follow medications at home, unsatisfied with
services or desire to go another hospital. Patients leaving against medical advice are considered
to be very serious and they often have a poor prognosis. In Paper III, ED disposition is
categorized as admitted to a paediatric ward or other general wards, admitted to
ICU/OT/referred, discharged (includes family-initiated discharge and doctor-initiated
discharge), and died in the ED.

3.6 Organization of data and data handling

The hospital did not have electronic medical record systems that could be used for systematic
data collection or extraction for the study. Thus, patient record files at the ED were entered into
the emergency patient registry by the research nurses during the study period using web-based
CRF or Epi Info. Web-CRF is a password-protected web-based electronic registration system
developed by NTNU for the research purpose. The research nurses were trained to use the
Web-CRF system and uniform reporting from the emergency patient forms. However, we were
not able to use Web-CRF for long period because of technical problems in Nepal. Thus, the
data were later collected in Epi Info, a statistical software application developed by the Centers
for Disease Control and Prevention in the United States. Nevertheless, we maintained the
protection of the data with password-protected computers. Individual patient information such
as hospital ID and telephone number was recorded for the purpose of following up with the
patient in 90 days. However, this personal information was removed by the researcher after the

completion of telephone interviews, and an anonymous patient ID was provided.
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Figure 11. A research nurse (left) recording patient information from the ED file in an

electronic database; individual patient record forms (right) set out to dry.

Data entry by a research nurse Patient files at ED

3.7 Statistical Analysis

All statistical analyses were performed using Stata IC version 13.1 (Paper I and Paper II) and
version 15 (Paper I1I), StataCorp LP, College Station Texas, USA.

3.7.1 Descriptive statistics (Papers I-11T)

Descriptive statistics are presented as absolute numbers, proportions (%) and medians with
inter-quartile ranges (IQR). Pearson’s chi-squared test was used for comparison of categorical
variables. Statistical significance level was set at p<0.05. In Paper I, we used 95% confidence
intervals (ClIs) for percentages in each category to describe the distributions of patients and

their characteristics.

3.7.2 Logistic regression analyses (Papers II and III)

The main outcome reported in Paper II and Paper I1I is mortality at 90 days after emergency
care. Mortality after emergency care uses self-reported information from the patient’s closest
family members. The exposure variables include patient characteristics (age, sex, ethnicity),
location (rural vs urban), education, number of family members living together, occupation,
exposure to smoke, PCs at ED, time/day of presentation to ED, hospital revisit and ED

disposition. Triage code was used in Paper I11.

The associations between patient characteristics and mortality after emergency care were

analysed using logistic regression. Univariable analysis of exposure and outcome were
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performed as well as multivariable analysis with confounders included. The potential
confounders (age and sex) were included in the model. Odds ratios (ORs) and adjusted odds
ratios with 95% CI are reported. In Paper II, the modifying effect of sex on the associations
between demographic factors and mortality after emergency care was assessed by logistic
regression analysis with mortality after emergency care as the dependent variable, including an
interaction term between demographic factors and sex. We identified evidence of interactions
by sex in the analysis for associations between demographic factors and mortality after
emergency care; thus, the results for associations between demographic factors and mortality
after emergency care are presented separately for men and women. In Paper I1I, associations
of triage codes with ED disposition (patients admitted to general wards and admitted to the

ICU/OT/referred) and mortality after emergency care are reported.

3.8 Ethics

The study was approved by the institutional ethical review committee of Kathmandu University
School of Medical Sciences in Nepal (58/13). The Regional Committee for Medical and Health
Research Ethics in South East Norway evaluated the project in 2014 and later in 2018, with
amendments regarding planned publications (2014/1246) and (2018/163). Individual consent
for information to be entered in the emergency registry was waived by the ethics committee in
Nepal. Approval was obtained from the local ethical committee to include patient data during
the earthquake period and additional variables added in the follow-up telephone interviews.
Consent was obtained during the ED disposition from the patient or the closest family members
for the telephone interview at 90 days. Patients’ identifying information (name and address)
was recorded for the telephone interviews and was removed after the completion of the

interviews.

Because of low literacy in the population, a procedure for oral information and oral consent
was accepted for telephone interviews during follow up at 90 days after emergency care.
Consent was obtained from legal guardians for patients under age 18. Patients were informed
before the follow-up interview that the information would be used only for research purposes
and that their personal identity would not be recorded. The interviewee was informed before
the interview that he/she was able to decline to continue the interview at any time during the

interview.
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4. RESULTS

4.1 Paperl

Impact of 2015 Earthquakes on a local hospital in Nepal: A Prospective Hospital-based
Study

Aims: To describe the burden and distribution of earthquake-related injuries and non-
earthquake-related health problems treated by Dhulikhel Hospital (DH) on the first day of the
earthquake in Nepal in 2015 and the following three weeks.

Results: A total of 2,003 emergency patients were registered during the study period. Of the
2,003 patients, 1395 (70%) presented with earthquake-related injuries and 396 (20%) with non-
earthquake-related health problems. The total patient load in the hospital in the first five days
after the first earthquake was five times higher than the pre-incident daily average, as shown
in Figure 12. Most patients with earthquake-related injuries were young and female, and the
majority (55%) were from the severely affected Sindhupalchok District and from the hospital
district (33%).

Lower extremity fractures comprised the highest proportion of earthquake-related injuries
(56%). A total of 345 surgical procedures were performed in the operating room on 318
patients, 338 (98%) of which were orthopaedic procedures. The hospital treated 111 patients
with severe injuries: compartment syndrome (n=18), crush injury (n=36) and internal injury
(n=57). The most common non-earthquake-related health problems were infectious diseases

(30%) and NCDs (27%).

Of the total number of included patients, a random sample of 346 patients were interviewed by
telephone 90 days after hospital admission. Over 90% reported that they had been severely
affected by the earthquakes, reporting complete house damage, living in a temporary shelter,
or loss of close family members. The mortality after emergency care among earthquake-related
injuries remained low (2%) but was higher in patients with non-earthquake-related complaints

(11%).
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Figure 12. Daily distribution of patients in the period from the first earthquake on 25 April and
including the second earthquake on 12 May.
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The horizontal axis refers to the patient presenting days to Dhulikhel Hospital (DH), starting from the first day of
the earthquake on April 25 (day 0) through day 21, including the second earthquake on day 17. The figure shows
a lower number of patients in the first two days, but, in reality, we saw an overwhelming number of patients but
were unable to maintain the patient registration system during this time. The number of earthquake injuries was
almost five times higher in the first five days compared to the pre-incident daily average. The number of patients
increased for the first two days after the second earthquake on day 17, indicating that the mobile health facilities
were in place. NEQ patients increased from day 11, and COP subsequently increased from day 5.
EQIs=carthquake-related injuries. NEQ=non-earthquake-related health problems. COP=complication of
pregnancy.

Conclusion: The hospital experienced a high workload during the first days after the first
earthquake, with the majority of patients needing orthopaedic services. The burden of
emergency patients was high before any international field hospitals could be established. It is
difficult to predict a disaster with considerable certainty, but we can potentially minimize injury
severity and mortality through better emergency preparedness and management strategies,
especially in health facilities. The experience from this hospital underlines the importance of
developing consistent and robust local health services capable of managing natural disasters

such as earthquakes while also maintaining adequate medical care for other patients.
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Figure 13A. Earthquake casualties at DH.
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Figure 13B. Triage and treatment at DH.
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4.2 Paper 11

Presenting complaints and mortality in a cohort of 22,000 adult emergency patients at a
local hospital in Nepal

Aims: To describe the characteristics of adult ED patients across PCs in a hospital in Nepal
and to assess mortality after emergency care and assess factors associated with mortality in this

population.

Results: A total of 21,892 patients were included in the study (Figure 14). The median age of
the patients was 40 years (IQR 26-60). The most common PCs were injuries (29%), abdominal
complaints (23%), and infections (16%). Among injured patients, almost two-thirds were
young (17-45 years) and were men. Falls from heights were the most common cause of injury

(36%), followed by traffic injuries (28%).

The majority (62%) of the patients presented to the ED between 16:00-08:00 hours or during
the holidays. One-third of the patients presenting to the ED were hospitalized. Patients with
respiratory and cardiovascular complaints had higher hospitalization rates (51% and 41%,
respectively) than the average for the ED population (35%). Of the 12,101 (65%) non-
hospitalized patients, 10% were family-initiated discharges. A total of 381 patients presented
with self-harm complaint, the majority (73%) of whom were young (17-45 years) and mostly
women (63%). The hospitalization rate was high (68%) in this group, and 27% required ICU

treatment.

The mortality after emergency care was 8% (n=309). The mortality was higher in men (9%)
compared to women (7%). The mortality was much higher in the older age group (23% in >60
years) compared to the younger groups (1% in 17-45 years). Compared to infections (7%),
corresponding mortality for injuries was 3% (age- and sex-adjusted odds ratios (aORs) 0.6,
95% CI 0.4-1.0), for cardiovascular complaints 23% (aOR 2.5, 95% CI 1.5-4.1) and for
respiratory complaints 25% (aOR 2.4, 95% CI 1.6-3.6). Family-initiated discharge was
strongly associated with mortality after emergency care (aOR 5.4, 95% CI 3.3-8.9) compared
to doctor-initiated discharge. In women, illiteracy was strongly associated with mortality after
emergency care (age adjusted OR for illiteracy 7.0, 95% CI 2.1-23.6) compared to the literate
group. In women, the association between exposure to smoke and mortality after emergency
care was strong: age-adjusted ORs for mortality in women exposed to traditional cooking

stoves, tobacco smoke, and tobacco plus traditional cooking stove compared to those with no
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smoke exposure were 1.5 (95% CI 0.9-2.3), 1.8 (95% CI 1.0-3.2) and 2.8 (95% CI 1.6-4.9)

respectively.

Conclusion: The study revealed that nearly one in ten patients died within 90 days of
emergency care. This finding suggests a need to establish a follow-up system after hospital
discharge, especially for patients with chronic diseases, and to replicate similar mortality
studies in low-income countries. We consider that mortality after emergency care is a
particularly important indicator of the quality of care in low-resource settings, where primary
care health systems are limited, and transportation and economic issues may hinder adequate

follow-up and treatment for complications or chronic diseases.

72



‘syure[dwod pAye[21-A30]009BUAS 10 SILN)SGO=N A DGO SeIsIp
Areuownd 9A1ONNSQO OIUOIYI=JO)) "SIUTE[dWOD IO SOSLISIP JB[NISEAOIPIBI=(JA D) "SIUSPIOOE d1jjer) peol=y 1Y ure[dwod Sunuasaid=)d jusunredop LousSiowe=qyg

99¢°1=u
seumfuy
Y10
y8y=u
synessy  H
Tea1sAyq
£ee=usyO 1 /=u syureidwo)) gL=usumg H
p67=u syurejdwoo | TR0 o[ewo ope=u SE€p=U SUONdYUL _YPO
(S=U [ea130]070ASd [euriiopqe 19O - bﬁwwhw%om 9L1=u
Vil=u 6Ly=u sjurejduio) 1o €=U oSBASIp LL6=U oA sond
89=U [BJO[3YSO[NOSNIA! —_— Hﬁsﬂocﬁz UONBNISUSJA 901U BWISY T[NOSEAOTPIE)) —
- - 10 dOD G06=U suonoadjur A1ojendsay] s8ce=u ||
109=U [eOIS0[OMaN e 0LS=u ZZou Amfut reg
BOOYLIBI(] PUB sjurerdwo)) Sutreaq LS T=U jealq sjurejdwod L0 T=U suonoajur o6, 1=t
pgg=u Areurn Sunruop “easneN PIYD pue Loueudaig JO ssoupoys IRJNOSBAOIPIRD) ATeutr() pue [UNSI}UIONSLL) vy
910°C=u 196p=U o 810°7=U sjurejduiod x 919=u prsie=u ¢8¢io=u 18¢=u
sjurejdwoo 110 | [syurejdwoo [eurwiopqy| 9CI =1 NADEO Krojendsoy §98=0dAD ssousnorosuodup)|| suondJuy saumnfug WRY-J[oS
T T T — I T T T T
768°17=U Dd €€ p=U smaratRu] €6L°€=U SMAIATNI]
[umowy Yim sjusne | dn-morog dn-mofog
(£96°7=u) xas pue syurejdwos Funuesaid
P |
Surss yim syuaned pue ‘peap JySnoIq papujoxy 4 Ut paIp 9 pue (ZES=U) uoneULIOjuL
SSp*pT=u (steak derdwosur ym syuaned papnoxg
91<) siuaned Jnpy

(LL6°9=U) oSe uo uonewLIOJur Surssmu P syusned
pue (s1eak 91=>) syusned oerpaed papnpoxg o 7]
(£00°7=U) saxenbyres Suump syusned papnPXy Sepige=u
(9102-€107)
sjuaned 1oL,

‘syurejdwoo Sunuasaid Jo uonnqLisIp pue 3o0yod Jo Wweiderp MO[] ‘t] 231

73



4.3 PaperIll

Paediatric patients in a local Nepali emergency department: presenting complaints, triage
and post-discharge mortality

Aims: To describe patient characteristics, PCs and indicators of severity, including triage
categories, in a paediatric emergency population and to explore associations with mortality

after emergency care.

Results: A total of 5,740 children were included in the main analysis, as shown in Figure 15.
Of them, 961 children were included in the telephone interviews. Of the total 5,740 children, a
subpopulation of 1,248 triaged children were included in the further analysis with triage and
ED disposition, and 497 out of 1,248 were included in the analysis with mortality after

emergency care.

The median age of the study population was 7 years (IQR 2-12 years). Boys were
overrepresented (63%) in the total paediatric population. PCs were dominated by injuries and
infections, each accounting for ~40%. Children with infection were typically younger (median

4 years) than injured children (median 9 years).

Two-thirds of the children presented to the ED between 16:00-08:00 hours or during the
holidays. Over 60% of the children presenting to the ED were discharged home, while 8% were
directly admitted to the ICU or OT or were referred to other health facilities. Among
unconscious and poisoned children, a larger proportion were female children. The majority
(30%) of poisoned children were admitted directly to the ICU or were referred to other health
facilities, compared to the total (8%).

Paediatric mortality at 90 days after emergency care was low; only 12 (1.3%) of the 961
interviewed patients had died. Risk of mortality was higher in children under 1 year of age
compared to children 5-16 years (sex-adjusted OR 4.3, 95% CI 1.2-15.5). Furthermore, the risk
of mortality was higher in girls (2.1%) compared to boys (0.8%) (age-adjusted OR 2.6, 95%
CI 0.8-8.4). Children from homes with a traditional cooking stove had an increased mortality
risk (aOR 13.8, 95% CI 1.8-108.3) compared to homes without such stoves. Regarding
mortality in different PC categories, two out of three children who died within 90 days of
treatment had presented as suspected infections (aOR for mortality in infections compared to

other complaints was 2.7, 95% CI 0.8-9.4).

Among the triaged subpopulation (n=1248), 4% of the children were in the red triage category,

15% in orange, 49% in yellow, and 32% in green. Red and orange cases indicated high severity
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with the need of urgent care, and these two categories comprised 60% of the poisoned patients,
23% of infections, 13% of injuries and 14% of abdominal complaints. Associations between
triage category and hospital disposition were assessed. For the red category, 28% of patients
were admitted to the general wards (aOR was 4.1, 95% CI 1.9-8.9 compared to discharge from
ED), and 42% were admitted to the ICU or OT or were referred to other hospitals (aOR was
32.1, 95% CI 13.5-76.6 compared to discharge from ED). Mortality after emergency care in
the red category (16%) was high compared to the green category (0.7%), and aOR for death in
the red category was 56.5 (95% CI 4.6-687.3).

Conclusions: The findings in this unselected paediatric emergency population highlighted a
high number of children with infections and injuries. Sex-related differences were observed,
with girls being attended at EDs less frequently but displaying a higher risk of death after
emergency care. Triage categories were strong indicators for hospitalization, intensive care
need and mortality after emergency care. The study supports the use of triage systems and the

need for interventions that can reduce mortality after emergency care.
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S. DISCUSSION

5.1 Strengths, limitations and methodological considerations

Epidemiological study aims to study the distribution and determinants of health-related events
in a specific population and obtain estimates of epidemiologic measures [194]. However, the
estimates may be biased by random error or by systematic error that interfere with the precision

and validity of the results [194].

5.1.1 Study design

Study designs are broadly classified into experimental and observational studies [194].
Experimental studies enable the researchers to identify the causal link between interventions
and outcome of interest. Observational studies are either descriptive or analytical and do not

explore causal effects [195].

This study is the first in Nepal to describe a large, unselected emergency population presenting
to a local hospital in Nepal. Furthermore, this study is the first in Nepal to estimate emergency
population mortality 90 days after emergency care. The main objective of this thesis and the
included studies is to provide a descriptive overview of the emergency patients at a Nepalese
hospital. Our study population was patients presenting to the ED of Dhulikhel Hospital (DH)
during a three-year study period. For all three studies, we addressed the research questions
through a prospective observational study. We followed up with the included patients through
systematic telephone interviews 90 days after emergency care to estimate mortality after
emergency care and to assess factors associated with mortality. Observational studies observe
and assess the strength of the association between the exposure and outcome variable [195].
Descriptive studies are important for trend analysis, health-care planning and to generate

hypotheses for testing in further analytical studies [195].

5.1.2 Precision (lack of random error)

Precision is a lack of random error; a precise estimate has few random errors [194,196].
Random error can be defined as variability in the observed data that cannot be readily explained
[194]. An estimate depends upon the underlying variability of the data as well as the sample
size. The more variation the population is, the higher the uncertainty of the estimate. Likewise,
sample size affects precision: random error decreases as the sample size increases. The
statistical significance test evaluates whether the association between exposure and outcome is

likely caused by chance. The CI with effect size offers a way to explain the statistical results
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with magnitude and is more reliable and informative than the p-value. A narrow CI indicates
precise estimates [194]. Moreover, CI demonstrates not only the precision but also the size of

the association [194,197].

One of the primary aims of Paper II and Paper III was to assess associations between patient
characteristics and mortality after emergency care. The total cohort in Paper Il and Paper 111
were fairly large, although the subset of the population followed up at 90 days after ED
presentation was small. In Paper II, we found that patients with respiratory and CVD
complaints showed statistically significant associations. Other associations between patient
characteristics (hospital revisit, women’s literacy and women’s exposure to smoke) and
mortality were statistically significant. Patients presenting with unconsciousness and those
among Dalit ethnic (low-socioeconomic) groups, however, demonstrated a positive but
statistically non-significant association, indicating that the study has insufficient power to

reject chance as an alternative explanation. Thus, a larger sample size may be needed.

In Paper 111, exposure variables such as patient characteristics (sex, age, rural region, exposure
to smoke), suspected infections and ED disposition were shown to have positive associations.
However, the associations are not statistically significant and they have wide Cls. The small-
group analysis of the paediatric population examining the association between triage with ED
disposition and mortality after emergency care shows a positive and statistically significant
association, albeit with larger CIs. This finding indicates that the study must be replicated in
future studies with less variability by including a larger sample size or decreasing loss to
follow-up. We did not assess the statistical associations in Paper I because the study objectives

were purely descriptive.

5.1.3 Validity (lack of systematic error)

Validity is defined as a lack of systematic error; a valid estimate has little systematic error
[196]. Systematic error, however, is not affected by the size of the population [194]. Validity
refers to how sound the research design and methods are to draw conclusions and make
inferences about the population. There are two major types of validity: internal validity and
external validity. Internal validity refers to whether the observed results represent the truth in
the population we study and have no methodological errors. Internal validity can be affected
by random error and systematic error. External validity refers to the ability to apply the study

results to different settings outside the source population [198]. Systematic error is also known
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as bias. The most common biases are selection bias, information bias and confounding [194].

Bias can lead to overestimation or underestimation of associations [199].

5.1.4 Selection bias

Selection bias is a systematic error that arises during the selection procedure of the study
sample. Selection bias arises when the study participants selected for the study vary compared
to those who do not participate [194]. Self-selection is a common source of selection bias that

could affect the outcome of study [194].

Study cohort

The studies included in this thesis (Papers I-IIl) included all patients presenting to the ED of
DH during the study period, 2013-2016. The inclusion criteria in Paper Il and Paper III were
patients with complete information on age, sex and PCs. The main strength of the studies
included was the inclusion of an unselected population seeking emergency care in the ED of

DH during the three-year study period, thereby limiting seasonal variations.

Paper I included all patients presenting to DH during the 2015 earthquakes as described in
section 3.4.1. The main aim of this study was to describe the burden and distribution of
emergency patients presenting to DH during the study period. Of the patients with earthquake-
related injuries, 41% were not included in the injury analysis due to unknown injury
information, which could lead to an underestimation of specific injury types. Another bias
could be that we were not able to register numerous patients in the first two days because of an
overwhelming number of patients and a failure to maintain the registration system. The patients
in these first two days could have had more severe conditions, and patients with multiple
injuries and head injuries could have been referred to other hospitals because of lower health
service capacity. We observed a low number of severe injuries in the study hospital. We
speculate that many severely injured people could have died before reaching health facilities
or were not recorded in the first two days. This situation could be explained by the difficult
geographical terrain in the earthquake-affected regions and continuous landslides affecting the

transport system, which prevented many injured and ill people from accessing health facilities.

Loss to follow-up

The cohort included in Papers I-II] was followed up through telephone interviews to determine
health outcomes after ED disposition and/or mortality at 90 days after emergency care and to

assess factors associated with mortality.
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In all three studies, the follow-up rates were relatively low. There is a potential for selection
bias in the interviewed patients since only patients who provided telephone numbers were
called at 90 days after emergency care. We suspect that patients who provided telephone
numbers might be wealthier and healthier compared to those who did not provide telephone
numbers. Patients who did not provide telephone numbers were not interviewed; these patients
might not have access to a phone due to economic conditions, and these patients could also be
frailer, potentially leading to underestimation of mortality. We also consider the possibility that
patients who were referred to other hospitals from the ED were transferred due to occupied
ICU beds or cases of severe head injuries; these patients may not have provided their telephone
numbers because they spent much less time at the ED at DH. Moreover, there is a possibility
that those who were called and did not answer the phone were more likely to have died.
Although patients not included in the interviews had similar characteristics to those included
in interviews, we were not able to rule out the possibility of selection bias. We are therefore
aware of the possibility of underestimation of mortality at 90 days after emergency care, which
suggests the need to replicate similar studies with larger sample sizes and reduced loss to

follow-up.

An unavoidable flaw in our study (for Paper Il and Paper 1) was the earthquake that occurred
in the middle of the study period, which could completely distort the distribution of patient
characteristics, presenting complaints and severity. However, the characteristics and
distribution of patients before and after the earthquake did not differ, except that the

hospitalization rate decreased in the ED population after the earthquake period.

5.1.5 Information bias

Information bias, also known as misclassification, is one of the most common sources of bias
in health research [199]. Information bias is a systematic error that often occurs during data
collection when the information collected is incorrect and/or the classification of categories in
exposure, outcome and confounder variables is incorrect due to information bias [196]. Patients
in the study might be placed into incorrect groups because of incomplete medical records,
recording errors, misinterpretation of records and errors in records such as incorrect disease
codes, participant recall bias or patients misunderstanding the question. Misclassifications can
be differential or non-differential [196]. Differential misclassification occurs when error
depends on other variables and non-differential when misclassification is independent of the

values of other variables [196].
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Patient information for Papers I-1II was prospectively collected using emergency patient forms
and was entered into the emergency registry, an electronic data system, by trained research
nurses. The principal investigator and/or PhD student maintained close monitoring and
supervision during data extraction and conducted the categorization themselves. Use of registry
data minimizes the risk of information bias compared to self-reported information [199].
However, the PCs used in Paper II and Paper III were recorded on the individual emergency
patient forms and were written in free text by the triage nurse at ED presentation. This
information was later transferred to the electronic data system. The handwriting was sometimes
quite difficult to understand, which could lead to inaccurate interpretation. This possibility was
minimized by using local research nurses with experience working in EDs and frequent
communication with ED staff. The PhD student and the research team retrospectively classified
free-text PCs into 761 PC categories, which were later categorized into nine main PC
categories. The process involved several meetings and discussions with the project research
team. The PC classification process is explained above in section 3.5.3 in the materials and
method section. The nine PC categories were classified based on the hierarchical approach to
provide one main PC category for each patient. The nine main PC categories were self-harm
(poisoning in Paper III), injuries, infections, unconsciousness, CVD (cardiovascular-related
complaints or diseases), respiratory complaints, OBGYN complaints, abdominal complaints
and other complaints. The classification of PC category in a hierarchical order may result in an
underestimation of the frequency of complaints lower in the hierarchy. For example, if a patient
had both pneumonia and COPD, then he/she would be allocated to the infection category. Thus,
we recommend implementing a simple PC classification system prospectively during triage

and recording the patient’s main PC during triage rather than classifying PCs retrospectively.

Self-reporting is a common method of collecting information in medical research, although
self-reported data are often considered unreliable and threatened by self-reporting bias [199].
Recall bias is a common type of bias in self-reported information [196]. Follow-up information
in the current studies was collected through telephone interviews from the patients themselves
or from the closest family members. We assume that information such as hospital revisit,
exposure to smoke (tobacco smoke) and occupation could be affected by self-reporting bias
and/or recall bias. Self-reporting bias arises in particular when anonymity and confidentiality
cannot be guaranteed at the time of interview [199]. In the current study, confidentiality was
maintained, which the respondent was informed of during the interview. However, if the

responder was not the patient, then we could consider the potential for bias in reporting
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information, where responders other than the patients themselves have the possibility of recall
bias when providing patient-related information such as hospital revisit. The responder may or
may not be an immediate caretaker of the patient. Moreover, we interviewed patients or close
relatives without considering their age, which could possibly lead to recall bias. Information
on tobacco smoke exposure could be under-reported, which would lead to underestimating the
exact usage. Information on mortality after emergency care was also provided by the close
relatives of the patients; we believe, however, that mortality information is free from recall

bias.

5.1.6 Confounding

Confounding occurs when the association between exposure and outcome is affected by the
presence of other variables, leading to bias [194]. A confounding variable is associated with
exposure and outcome variable but is not an effect of exposure and outcome variable. A
confounding variable must not be an intermediary pathway between exposure and outcome.
Confounding occurs when the causal relationship between an exposure and an outcome is
distorted by the effect of the third variable. Confounding is influenced by study design and is
a major challenge in observational studies [200,201]. However, there are ways to address
confounding factors using statistical measures, although such methods are limited to known
and measured factors [200]. Confounding variables should be identified prior to experiments
in which expert knowledge, whether clinical knowledge or epidemiological knowledge, is

required on the research subject [202,203].

Paper I was a descriptive study in which we only describe the population using numbers and
percentages. In Paper II and Paper 111, age and sex were identified as potential confounding
variables and were adjusted in multivariable logistic regression analysis. In Paper 11, we found
evidence of interactions by sex for associations between demographic factors and mortality.
Thus, the results for associations between demographic factors and mortality after emergency
care are stratified by sex. We suspect the possibility of residual confounding in Paper II and
Paper 111, which could lead to overestimation of associations. Other factors that were not
considered in the current study might be affecting mortality after emergency care. In Paper 11,
we assessed associations between PCs and mortality after emergency care, taking NCDs into
account. The results for these analyses show that mortality was particularly high for those who
had an NCD diagnosis at ED presentation, regardless of PC. In Paper 111, we assessed in a sub-

population associations between triage codes and severity (mortality after emergency care and
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ED disposition) to address the association with patient severity at ED presentation, which
displayed a positive association; however, the estimates were not precise. This finding indicates
a need for further studies that include information such as vitals at presentation, triage score,
comorbidity, diagnosis at discharge, availability of follow-up systems, transportation and

affordable medication.

5.1.7 External validity

External validity refers to generalizability, i.e., to what extent the study findings are applicable
to other populations. The study included an unselected population seeking emergency care at
a local hospital during the three-year study period. However, all three studies included in this
thesis included patients treated at only one hospital in Nepal; the use of a single hospital as
study site may limit the generalizability of our results. Thus, it may be possible that the results

are not truly representative at the population level.

Nepal is a diverse country with unique population characteristics partially determined by
geographical topography and the length of time it takes to reach health facilities. Age and sex
distribution of the study region, however, was comparable to the country level. The literacy
rate in the study region is slightly higher (70%) than in Nepal overall (66%) [204]. The
population distribution by ethnic groups varies broadly by geographical region [204]. For
example, most of the Janajati group lives in hilly/mountainous regions whereas the Madhesi
group lives in the Terai region. In our study, the Madhesi group were underrepresented.
Likewise, accessibility to health facilities varies between regions: 25% of the population living
in the mountains must travel more than 60 minutes to reach the nearest public health facility,
compared to 17% of the population in the hilly region and 3% of the Terai population [57].
Population health awareness, burden of disease and emergency conditions vary widely among
the regions and between rural vs urban areas. This finding could be explained by the fact that
children living in the Terai region are twice as likely to suffer from diarrhoea than those in the
hills and mountain [57]. Likewise, the proportion of road traffic injuries is more common in
the central and eastern regions (29% in each) compared to the western region (11%) [205].

However, we have shown that the study population was relatively representative for the region.

In Paper I, we describe the patient burden and distribution of earthquake-related injuries during
the 2015 earthquakes in Nepal. Results reported from the field hospitals in Nepal [206-209]
during the earthquake period were consistent with our findings. The health systems were

overwhelmed, and the conditions made it difficult to collect national data on the distribution of
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injuries. No other local hospitals have reported the injury burden during the 2015 earthquakes
in Nepal. The characteristics of the population, geographical landscape, housing infrastructure,
health system, and health response capacity differs between regions and between countries.
Thus, some results from other LMICs were consistent, while others were conflicting [207,210-
212]. Considering some of the potential challenges, the results from Paper I are likely

generalizable to other similar settings facing similar challenges.

Paper II and Paper III included all adults and paediatric emergency patients, respectively,
presented to a Nepalese hospital. The cohort consists of a large, unselected population and is
representative of both rural and urban regions. The distribution of patient characteristics
included in the study demonstrated high representativeness for the region with respect to age,
gender, and ethnicity [204]. The literacy rate in our study population was 47%, which is lower
than in the region overall, at 70% [204]. This differentiation largely depends on the
classification system: we classified participants as literate if they had attended school, whereas
in the baseline population, the definition of literate included those who can read and write,
regardless of school attendance. The findings should be interpreted with caution to other similar
settings in which emergency health care systems are underdeveloped. The country’s
geographical diversity and sharp divide between rural/urban regions affect the disease and

injury burden, suggesting a need for further studies that include multiple study sites.

The findings for mortality at 90 days after emergency care in our study were novel. However,
factors associated with mortality could differ among regions and among countries. The factors
related to mortality and factors influencing the risk factors associated with mortality were
similar to those in other countries, with some differences [129,213-217]. There are very few
studies after hospital disposition in LICs with which to compare our findings. Our findings,
however, are noteworthy and should be considered for further follow-up studies with a larger
sample in Nepal and in other similar settings. As noted, generalization should be done with

caution.
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5.2 Discussion of main findings

The results presented in this thesis describe the characteristics, PCs and condition severity of
emergency patients at a hospital in Nepal both during the 2015 earthquakes and a normal
period. In Paper I we described patients during the earthquakes, and in Paper Il and Paper 111,
we described the adult and paediatric emergency population, respectively, during a normal

period.

5.2.1 Patient load at ED and a local hospital experience during the earthquakes

Over the course of the normal study period, over 30,000 adults and 6,317 children were treated
in the ED. Most adults and children sought emergency care after office hours or during the
holidays. This trend is not surprising given that outpatient departments (OPDs) are closed after
16:00 hours and on weekends and holidays, whereas the ED provides emergency care 24 hours
a day, 7 days a week. Patients are allowed to choose either emergency care or OPD services,
regardless of their care needs. Emergency care is comparatively more expensive than OPDs;
however, we are uncertain whether patients seeking health care have enough knowledge on the
differences in care provided through OPD and ED services. Regardless of urgency, patient load
was much higher between 16:00 to 20:00 hours (data not reported in publication), indicating

the need to consider a different approach in managing these patients.

During the earthquakes, approximately 2000 patients were treated by Dhulikhel Hospital (DH)
in Nepal. The patient load was especially high in the first week following the first earthquake
and was five times that of normal weeks. This surge stands in contrast to reports from the
international field hospitals that began providing services three days after the first earthquake
and reported a relatively low number of earthquake-related injuries [207-209]. International
medical teams typically need several days after a disaster to initiate their services [207-209].
Until these teams arrived, patients were treated by the often poorly developed local health
system, and many severely injured people likely died prior to receiving medical treatment. The
study hospital set up immediate medical direction, 24-hour surgical services, infection control
teams, and logistical management teams, who played a vital role in managing unpredicted

workloads and providing efficient and quality health care.

The earthquake-related injury rate at the study hospital was elevated until 21 days after the first
earthquake. Most injured patients came from the severely affected Sindhupalchok District,
despite its being at least a two-hour drive from DH. According to official statistics, this region

was highly affected with regard to number of deaths and damage to health facilities [188,218].
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Many severely wounded individuals from this district likely never reached a health facility,
and the travel distance likely explains the long-lasting peak of earthquake-related injuries
presenting at the hospital, as well as the low mortality and relatively small number of severe
injuries. In Nepal, many earthquake-affected areas are rural and mountainous, and there were
continuous landslides in many of these areas [138,219,220], which affected transportation and
prevented timely access to health facilities. The pre-existing but inadequate health system
capacity and the destruction of the existing health infrastructure in these regions made access
to health care even more difficult for those affected [146]. Thus, strengthening local health care

systems, emergency preparedness and response is essential.

A relatively small number of patients with non-earthquake-related health problems sought
health care in the first week after the first earthquake, but the numbers increased to normal
levels in the second and third weeks. During disasters, regular health care for non-earthquake-
related health problems is often less prioritized and even disrupted, although acute trauma care
is likely jeopardized by inadequately controlled NCDs such as cardiovascular or diabetic
disease [221]. Thus, treatment interruptions for non-earthquake-related health problems should

be minimized during the acute phase of the emergency.

5.2.2 Characteristics of emergency patients

During the earthquakes, we found that females were particularly affected by earthquake-related
injuries (59% versus 54% of women in the country) [222]. This finding may support the
conclusion that women were particularly vulnerable to this earthquake, as it occurred on a
Saturday morning, when many women would be inside their homes, busy with household
chores. A field hospital [208] and a spinal cord rehabilitation centre in Nepal [206] observed
similar findings. Studies have reported that women, very young or old people, those with
disabilities, those with poor socio-economic status, or those inside the house at the time of the
earthquake or having poorly constructed homes experienced higher health impacts during the

earthquakes [211,223,224].

In the adult population, no differences were found between men and women seeking
emergency care. In contrast, in the paediatric population, the majority of the children (63%)
were boys, compared to approximately 51% boys aged 0-9 years in the 2017 Nepali population
and there was no meaningful sex difference in children aged 10-19 years [225]. Interestingly,
several paediatric studies from Asian LMICs have reported that boys were considerably

overrepresented among those seeking emergency care [226-229]. Singhi et al. [226] suggested
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that a possible explanation for this difference could be the increased vulnerability of boys to ill
health. Another explanation may be that boys are more valued in these societies and, therefore,
receive preferential attention from the family during illnesses, possibly particularly when
resources are limited. It has been reported that in Nepal, boys are more valued in society and
therefore receive advantageous attention and are prioritized for health care during illness
[190,230,231]. The assumption of gender inequality in our study may also be strengthened by
the observation of more girls than boys in the unconsciousness and poisoning categories,
possibly indicating that girls were taken to the hospital only when they were critical or life-
threateningly sick. There is a need for further large studies to be replicated in similar settings.
Our findings for distribution of mortality after emergency care also show higher mortality in

girls than boys.

Patients seeking emergency health care were generally young, both during the earthquakes and
in the adult emergency population. Among patients with earthquake-related injuries, half were
under the age of 35 years, and one in five patients with earthquake-related injuries were
children under the age of 15 years. Similar age distribution was found in the field hospital
[208]. This finding may be explained by the fact that children are often together with their
mothers. In line with a systematic review in LMICs [9] and studies from Nepal [175] and
Cambodia [232], the majority of the adult emergency population was young (median age was
40 years, IQR 26-60). In the paediatric population, the median age of the children was 7 years
(IQR 2-12 years), and 39% of the children were 5 years or younger [42], compared to 15% in
a hospital in eastern Nepal [233]. These figures could vary due to accessibility and health care
capacity in different regions. The study hospital is one of the specialized hospitals for children

in the region, whereas in the eastern regions, there are many options for health care.

No meaningful differences were found between the ethnic groups and rural vs urban distinction
across the PC categories in all three studies. However, emergency care seeking among the
Brahmin/Chhetri group (considered a group with higher socioeconomic status) was slightly
higher (41% in adult and 45% in paediatric population) compared to that of the study region
overall (36%) [204]. This difference suggests the need to study other factors that better describe

the population’s economic status.

5.2.3 Presenting complaints

In all three studies, injury was the main PC in patients seeking emergency care. During the

earthquakes, it is obvious that the majority of the patients presented with injuries; nevertheless,
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nearly one in four patients presented with non-earthquake-related health problems. In the adult
emergency population, injury was the main PC, followed by abdominal complaints, infection-
related complaints, and NCD-related complaints. In the paediatric emergency population,

injuries and suspected infections dominated the PCs.

Injury

The majority of injuries during the earthquakes were fractures, often in lower extremities. Our
findings were consistent with those of the field hospitals [207-209] and a local hospital in Nepal
[234]. The proportions of severe injuries such as compartment syndrome, crush injuries and
internal injuries were relatively low compared to the total number of injuries. Nevertheless,
more than 100 severe injuries were treated in the hospital, and one in three injured patients had
at least two different injuries. We believe that many severely injured individuals died before
receiving health care because of the undeveloped health care infrastructure, inaccessibility to
health facilities and non-functioning transportation systems. In our study, more than 300
patients underwent an orthopaedic procedure. Internal fixations (open and closed reductions)
represented 61% of the performed procedures. In a review study on earthquake injuries in
developing countries, debridement (33%), closed reduction (24%), open reduction and internal
fixation (24%) and external fixation (12%) were described as the most common procedures
performed [235]. Many survivors who reached the hospital in the present study needed
treatment for orthopaedic injuries, and these findings are in line with others [235]. The hospital
mortality was low; thus, appropriate medical and surgical care capacity is likely to have saved
lives and spared disabilities. The high number of internal fixations may also have reduced

infectious complications.

The ED In-Charge summarizes the situation as follows: “Many patients had spinal fractures,
flail chest and pneumothorax. I remember clearly the scared face of an old lady who was found
gasping but improved drastically after chest tube insertion. Each and every dressing was
opened. Most patients who arrived in the following days had wound infections with greenish,
foul-smelling discharge. We took them to procedure rooms and performed wound cleaning and
debridement. All such patients received 3"-generation cephalosporin, gentamycin and
metronidazole. The emergency procedure room was one of the busiest departments, and we

had to set up the dressing and wound healing stations outside.”

In the adult and paediatric emergency population, injury was the main presenting complaint,

similar to reports from other LMICs [227,236,237]. In the adult population, the proportion of
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injury has increased by almost 10% compared to a report from the same hospital in 2013 [238].
Fall injuries were the most common injury type in both the adult and paediatric population,
followed by road traffic injuries. Road traffic injuries are projected to be the sixth-leading cause
of deaths and third-highest cause of DALY's by 2020 [1]. In Nepal, road traffic injury ranks 8™
among the causes of premature deaths [99]. In the adult population, young men were the most
commonly affected by injuries, consistent with comparable settings [104,175,238-242]. This
difference could be explained by the fact that the hospital serves almost two-thirds of the
patients from rural regions (hilly and rocky terrain), and young men are more active in outdoor
work compared to women in this region. Furthermore, this hospital is centrally located from
few major highways, and surrounding areas have narrow, rocky and earthen roads; high speed,
overload, overtaking, and the popularity of motorcycles among young men are common causes
of traffic accidents. In the paediatric population, the tendency of fall injuries decreased with
increasing age, whereas traffic injuries increased with increasing age (data not reported in

publication).

The mortality after emergency care in the adult injury population was 3% (n=34), a very high
number given that the most severely injured patients may never have reached the hospital.
These findings indicate the need to establish robust trauma services and underline the
importance of strengthening the health response capacity and health infrastructure in the rural
regions, given the hurdles posed by mountainous regions. Moreover, prevention of injuries
should be a national priority and is achievable, as evidenced from other developed countries in

past decades that have reported a significant decrease in traffic-related deaths [243].

Self-harm

Self-harm or suicidal attempt is a complex issue and is one of the most frequent complaints
presenting to the ED. The maternal mortality and morbidity report from Nepal in 2008/09
reported that suicide was the single leading cause of death among women of reproductive age
(16%), compared to maternity-related issues (12%) [112]. Suicide in Nepal is stigmatized, and
many deaths by suicide are reported as accidents. In the adult population, more than two-thirds
of self-harm cases were observed among young women. This differentiation could be explained
by the fact that women face social hardships; studies have shown that partner violence,
alcoholism, polygamy, the culture of silence, early age at marriage and financial dependency
were the major predisposing factors for attempting suicide among women [244,245].

Furthermore, psychological coping mechanisms may not be sufficient to manage major stresses
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in life in the younger population. In line with another study from Nepal [246], we found that
these patients were seriously ill, and the majority were admitted to an ICU. Likewise, during
the earthquakes, we observed twelve patients with severe self-harm poisoning; eight out of the
twelve severe cases were women. A study from Nepal reported a 41% increase in suicides three
months after the earthquakes, and a field hospital reported that 6% of all patients during the
earthquake period suffered from psychiatric conditions [208,247]. It is possible that the
population affected in this area felt vulnerable to despair and hopelessness, and the majority of
the affected people were from rural and poor areas. These findings indicate that self-harm
and/or mental health is a serious public health problem, especially among young women.

Further studies and effective preventions are warranted.

Infection and NCD-related complaints

Over the last several decades, focus has shifted from communicable to non-communicable
diseases worldwide. The increase in NCDs in LICs has overwhelmed the undeveloped health
systems with the double burden of disease. In the adult population, infection-related complaints
were the third-highest PC when seeking care at the ED, followed by NCD-related complaints.
In the paediatric population, children with infection-related complaints were as frequent as
those with injuries. Likewise, the majority of non-earthquake-related health problems treated

during the earthquake period were infectious diseases and NCDs.

In the adult emergency population with infection-related complaints, the majority had
gastrointestinal and urinary infections (30%), followed by fever (28%) and respiratory
infections (26%) (data not reported in publication). Although injuries and infections formed
the largest proportion of PCs, our result was consistent with previous findings from Nepal that
NCDs were an increasing reason for seeking care among adults [98,248]. Nearly one in ten
adults seeking emergency care presented with CVD-related complaints or respiratory-related
complaints. In the earthquake-affected population, COPD, CVD and diabetes were common
NCD-related complaints among older adults. Studies from other LICs were consistent with our
results, reporting respiratory and abdominal complaints as the most common complaints at ED
presentation [130,237,249]. No differences between men and women were observed in these
groups. However, hospitalization and mortality were higher in these groups compared to those
with other complaints. This difference indicates the need to implement preventive efforts,
follow-up programmes and interventions when improving acute care in response to the growing

burden of NCDs.
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In the paediatric population, infection-related complaints were as frequent as injuries and were
more common in children <5 years old, most often with gastrointestinal and respiratory
infections. Likewise, in the earthquake population, the proportion of infection-related
complaints was higher among children. The findings were consistent with studies among
children from Nepal [250], a WHO report [251] and in other comparable settings [226,227,252-
254]. The severity was high among children with respiratory infections, as shown by triage
groups. The WHO reported that the leading causes of death for children under five in 2017
were preterm birth complications, acute respiratory infections, intrapartum-related
complications, congenital anomalies and diarrhoea [251]. In 2016, the NDHS reported that
child mortality in Nepal was highly related to area of residence (higher in rural children),
mother’s education and family income. The frequent presentation of infection, particularly
among children, and of NCD-related complaints in older adults at the ED offer the opportunity
for the development and implementation of uniform emergency medicine guidelines for
commonly encountered infection-related complaints in children and NCD-related complaints

in adults.

5.2.4 Hospital disposition

The hospitalization rate was high during the earthquakes and was higher for earthquake-related
injuries (54%) compared to non-earthquake-related health problems (45%). However, referrals
to other health facilities and mortality after emergency care were high among non-earthquake-
related health problems. This distinction likely indicates a limited health care capacity in the
hospital during earthquakes and prioritized health care assigned to earthquake-related injuries.
In contrast, the proportion of hospitalization was lower in the adult population (29%),
compared to other studies from Cambodia (60%) [232] and Pakistan (36%) [255]. Likewise, in
the paediatric population, the proportion of hospitalized children was low (37%). The
hospitalization rate in similar age groups in the paediatric population in similar settings was
not consistent, ranging from 9%-51% [227-229]. This variation is likely due to heterogeneity
in health care models in these countries. The study hospital receives unselected patients, and
outpatient departments are equally an entry point for hospitalization; this study did not include
those patients. The high proportion of patients discharged home from the ED in LMICs stands
in contrast to that in countries where the primary health care system screens the majority of

patients before they eventually present to the hospital ED [193].
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Direct transfers from the ED to the ICU or OT in the adult population were less frequent (8%)
than reported in Pakistan (13%) [255]. However, these proportions depend not only on the
severity but also on the capacity of the ICU and OT in the hospital. Moreover, computed
tomography (CT) scan and magnetic resonance imaging (MRI) were not available at DH during
the study period. These observations indicate important variations in practice and capacity and
may complement the findings from a systematic review and reports from Nepal and Pakistan
that reported a need for specialty-trained ED providers [9], patient management protocols [51],
availability of essential emergency equipment and knowledge among providers [256]. We
found a high rate of family-initiated discharge (10%) compared to a study from India (4%)
[257]. Over 50% of these patients were young adults (17-45 years), while only one-third were
> 60 years of age (often with COPD and CVD). Information on reasons for family-initiated
discharge was not available for this study, but based on local knowledge, it is often related to
financial reasons or a wish to continue medication at home. Especially in the elderly and
severely ill population, terminal care at home is often preferred. In an Indian study, poor
financial condition was reported as a main reason for discharge requests [257], whereas in the
USA, delay in care and inadequate patient-provider communication were main reasons for
family-initiated discharge [258]. Furthermore, we observed a very high mortality rate after
emergency care among patients with family-initiated discharge, much higher than in a
population-based study in Manitoba (Canada) [259]. The high mortality in this group can be
explained by the Nepalese culture favouring dying at home. However, further investigations
are required to understand the reasons for family-initiated discharge or leaving the hospital

against medical advice.

5.2.5 Mortality and severity at 90 days after emergency care

In the earthquake population, mortality after emergency care in earthquake-related injuries and
non-earthquake-related health problems was two and five times higher, respectively, than the
overall hospital mortality rate. Patients who had died at home by 90 days after admission had
severe injuries (spinal fracture, blunt trauma), burns or NCDs. Previous studies during
earthquakes have not considered mortality after emergency care. However, the local tradition
is strongly in favour of deaths occurring at home, and severely injured patients could therefore
have been discharged to die at home. Nevertheless, we cannot ascertain the cause of death at
home, which should be considered for further investigation. The information from the
interviews after emergency care reveals that poor people are more vulnerable after an

earthquake and that the effects of the disaster become more severe over time. Nearly nine in
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ten of the interviewed patients had experienced severe damage to their house, had lost a family

member, and/or were still living in a temporary shelter 90 days after the earthquake.

In the adult population, we found that mortality after emergency health care was more than 20-
fold the ED mortality. Likewise, in the paediatric population, mortality after emergency care

was high (1.3%) compared to the ED mortality (0.1%).

A local ED doctor at DH responded to the results as follows: “The high mortality is shocking.

Now we know why our patients do not return: they are dead.”

PCs are recognized as equally important as diagnosis in predicting long-term mortality [260].
Patients with respiratory and cardiovascular complaints experienced particularly high
mortality. In the adult population, nearly one in four patients with these complaints died within
90 days. This rate is much higher than reports from HICs. The 60-day mortality among patients
with respiratory complaints in a Spanish study was 6.3% [261]. In the paediatric population,
we compared mortality after emergency care with suspected infection in ED with other PC
categories and found that mortality in the first group was approximately three times that of the
latter. In other paediatric studies, specific diagnosis has been the main target for analysis
[129,213,214]. Thus, in those studies, typically malnutrition and respiratory tract infections
had the highest mortality rates after discharge. It is important to note that the great majority of
the studies included are from Africa [129].

Many factors may contribute to the high mortality after emergency care that we observed. We
suspect that patients in this setting only seek emergency health care at hospitals in the late
stages of chronic diseases and that adequate follow-up and long-term medication could be
hindered by the lack of available follow-up care and unaffordable health services for many of
these patients [79,215]. Typically, the availability of long-term treatments for COPD and CVD
patients is very low, and follow-up systems for chronically ill patients are underdeveloped
[215,216]. Moreover, local systems and transport systems that can handle rapid and adequate
responses to acute illness are underdeveloped and contribute to mortality in these patients.
These results suggest a need to develop post-discharge care systems, which would likely reduce

long-term mortality in emergency patients.

The risk of dying is higher in older age groups. In the adult population, we found that mortality
after emergency care was much higher in the age group > 60 years (23%) compared to a study
from Netherlands that reported a mortality rate of 10.5% among age groups > 70 years [217].

In the paediatric population, infant age was associated with higher mortality after emergency
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care, which is consistent with studies from Africa [213,262]. Although girls were
underrepresented in our study, mortality after emergency care was higher in girls than boys.
Similar sex-specific analyses were only performed in a few previous studies, and the patterns
are not conclusive. Higher mortality for girls (about two times higher than for boys) were found
in a study on diarrhoea from Bangladesh [263] and on respiratory tract infections from Kenya
[264]. We are speculating that this difference could be explained by girls being taken to health
care services at a later or more severe stage of the disease. Another possibility is that girls are

not receiving the same level of post-discharge attention and treatment.

In the adult population, we found illiteracy independently associated with increased mortality
at 90 days after emergency care in women but not in men. Secondary analysis of the 2011
Nepal Demographic and Health Survey reports that illiterate Nepalese women are less aware
of health risks, which could result in less health-seeking behaviour [265]. Furthermore, higher
mortality was observed with increased smoke exposure in women but not in men. A high
burden of chronic lung disease in Nepalese women has been reported; one study reported that
COPD comprised nearly half of the NCD burden in Nepal [98]. Another study reported that
the prevalence and incidence of COPD in men were high, but corresponding mortality and
DALYs were higher in women [266]. Furthermore, we also found that children living in a
house with a traditional stove was a strong indicator of higher mortality risk in the paediatric
population. In Nepal, approximately two-thirds (64%) of households use solid fuel for cooking,
and such usage is even more common in the study region (78%) [42]. Nepalese women are
often with their young children and typically spend substantial time cooking. Thus, many
women are exposed to traditional cooking stoves, which affects respiratory health, and
symptoms of respiratory problems are often long-standing without seeking health care
[267,268]. Our finding is supported by a meta-analysis of 24 studies in children by Dherani et
al. [269] that concluded the increased risk of pneumonia in young children by exposure to
unprocessed solid fuel by a factor of 1.8. The results showed that mortality was higher among

poor people living in rural regions.

5.2.6 Triage

EDs in LMICs are typically crowded and receive patients for assessment with a wide spectrum
of conditions and severity. Thus, systems to prioritize patients are essential. The WHO
conducted a study in 21 hospitals in low-income settings to assess the quality of care for

seriously ill children [270] and found heterogeneity in paediatric critical care and competence
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in assessing paediatric illnesses and treatment. A review of emergency medicine in Nepal
concludes that the country has a critical shortage of health service providers and that emergency
medicine has largely been neglected in terms of health system development and specialist

training [51].

Various triage systems have been developed to help emergency health care providers make
accurate priority decisions. We implemented the RETTS triage system at the ED of DH and
reported the results for triage in the paediatric population. Paediatric emergency triage systems
were recently systematically assessed, with the conclusion that there is some evidence for the
reliability of the RETTS-P (RETTS-paediatric) [271]. However, the RETTS triage system has
many algorithms, and we therefore assume that this system could be too complex and time-
consuming for the Nepali setting. Only one of the 18 studies of triage system reliability
identified in the systematic review [271] was from an LIC [272]. Thus, the present report,
which assessed the associations between triage severity category and indicators of severity,
such as hospital admittance, ICU treatment, and mortality, is unique. No previous study has
assessed whether mortality after emergency care could be associated with severity at
presentation as indicated by triage category. We explored the use of triage codes in indicating
risk of mortality at 90 days after emergency care in the paediatric population and found a very
strong association: mortality in the red category was 16%, and risk gradually reduced in lower
triage categories. We are not aware of other studies that have assessed triage and mortality after
emergency care. Further studies are needed to evaluate triage systems that can operate well in

low-resource settings.

Likewise, the implementation of a triage system based on injury type (appendix) from the
second day of the earthquake at the main entrance of the hospital was very helpful in patient
management and ensuring timely treatment according to severity. The triage system consisted
of three treatment zones (red, orange/yellow, and green) and four triage codes (red for highly
severe, orange, yellow and green for less severe). The main recommendations by other reports
for emergency health care system improvements in LMIC include systematic triage, regular

monitoring and strengthening emergency care capacity [2,270,273,274].
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6. CONCLUSIONS

Paper 1

The local hospital experienced a very high caseload during the first days after the first
carthquake, and the majority of patients required orthopaedic services. The burden of
emergency cases was high before the international field hospitals could be established.
The proportion of severely injured and in-hospital mortality was relatively low, likely
indicating that the most severely injured did not reach the hospital in time.

Our study result underlines the importance of developing consistent and robust local
health services capable of managing natural disasters such as an earthquake while also
maintaining adequate medical care for other patients.

The hospital staff rapidly initiated the systematic screening of patients arriving at the
hospital using a simplified triage system and prioritized effective surgical services. The
implementation of a triage system was beneficial in managing the large number of

patients during the earthquakes.

Paper 11

Our findings on mortality after emergency care are novel: nearly one in ten adult
patients seeking emergency health care died within 90 days of emergency care.
Patients with respiratory and cardiovascular complaints had particularly high mortality:
nearly one in four patients with these complaints died within 90 days.

Studies after emergency care must be replicated with adequate systems that limit loss
to follow-up, and appropriate follow-up programmes in low-resource settings where

primary health care is underdeveloped are urgently needed.

Paper 111

Sex differences were observed in the paediatric emergency population, with girls being
attended less frequently but displaying a higher risk of death after emergency care.
Triage categories were strong indicators for intensive care need and for mortality after
emergency care.

The findings support the usefulness of systematic triage systems at EDs and the need

for interventions that can reduce mortality after hospital discharge.
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7. FURTHER PERSPECTIVES AND IMPLICATIONS

Emergency disease and conditions pose major challenges to the health system, particularly in
LICs. The study findings provide an overview of emergency diseases and conditions and their
severity in a hospital in Nepal. Research-based knowledge must be used by policy makers,
health care providers and managers. This project highlights the need to strengthen emergency

health care beyond ED care and for further studies that include multiple sites.

7.1 Strengthening emergency health care systems

Local health care response capacity during earthquakes and during normal periods

The 2015 earthquakes in Nepal primarily affected poor people living in rural regions. The
insufficient development and implementation of strategies for disaster management likely
affected the outcomes during the earthquakes in Nepal [148]. Local health facilities and local
people are the first responders during the disasters, but health facilities in earthquake-affected
regions were heavily damaged, thus reducing the response capacity. The transport systems
were obstructed by continuous landslides. Thus, we recommend building earthquake-resistant
health infrastructures, especially in rural regions, with regular medical supplies, disaster
preparedness and response teams at different levels, regular drills and response training at local
levels, and effective referral systems. This approach will likely reduce the impact of disasters
such as earthquakes on population health in areas where the difficult landscape often poses a
challenge. The study results further suggest a need for local health facilities and/or hospitals to
be prepared in providing regular health services for patients with non-earthquake-related health
problems (NCDs, CDs, obstetrics and gynaecology). Furthermore, coordination and leadership
challenges were recognized during the earthquakes within and between the health care
providers, as well as disconnection between national policy and implementation at the local
level [146]. Thus, better communication and coordination strategies among national and

international medical teams are required.

The high number of injuries during the earthquakes and the increasing number of road traffic
injuries among young adults indicates the need to establish robust orthopaedic services and
trauma competence to prevent premature deaths and disabilities at different levels. The
increasing burden of road traffic injuries in these settings should reinforce the government to
take immediate action in implementing preventive measures and strengthening legislation. The
enforcement of laws and the adoption of safety standards, such as seat belt and motorcycle

helmet use, forbidding drinking and driving, and imposing speed limits, as well as timely access
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to emergency care, have shown improved outcomes and are achievable [275]. Likewise, EDs
at hospitals should develop the capacity to deliver quality health care to patients presenting
with poisoning or self-harm, often at very severe stages; NCDs, often at late stages; and
infectious diseases in children. Cost-effective preventive interventions should aim at reducing
the burden and complications of NCDs, particularly in urban regions, and infections among
young children through improving health determinants. The WHO asserts that cost-effective
interventions such as promoting exclusive breastfeeding, improving access to nutritious food,
education and awareness of danger signs among family members, improving access to water
and sanitation, and improving immunization coverage could reduce preventable child deaths

[251].

Post-discharge care

The high mortality following emergency care may have several explanations. This higher rate
may indicate that in this setting, only patients with very serious or long-standing illness
presented to emergency care. Furthermore, the high mortality in this population may indicate
a lack of local health systems to secure care among chronically ill patients and patients with
complications after emergencies. Higher mortality after emergency care in patients with CVD
and COPD indicates that these patients seek health care at a later stage. In addition, long-term
medications for serious or chronic diseases may not be available or affordable. The findings
underline an urgent need to replicate similar studies. Furthermore, the establishment of
affordable and accessible health care services, especially for the chronically ill, with proper
follow-up plans after hospital disposition at all possible levels should be emphasized.
Moreover, interventions and follow-up plans for children, especially infants, aiming at treating

infection are warranted.

Triage

We were not able to test the effect of triage implementation, reorganization of ED and staff
training at ED. However, in Paper I1I, we found that triage categories were strong indicators
of advance health care need and a higher risk of mortality after emergency care. Considering
the findings from Paper I and Paper III and findings from other previous studies, we
recommend implementing low-cost interventions such as a systematic triage system,
reorganization of the emergency room, emergency patient management protocols, and regular

staff training, followed by studies to evaluate these changes. Triage systems that are simple,
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easy and feasible for their respective settings should be implemented, and a specific system for

the paediatric population should be considered.

Pre-hospital care

Pre-hospital care is one of the essential components in an emergency health care system and
should be a government priority in countries such as Nepal, where geographical landscape and
transport system pose challenges. In most countries, the majority of trauma deaths occur in pre-
hospital settings [149]. In Nepal, the lack of an organized system for pre-hospital care [276]
has negative health outcomes; for example, the injured person may be carried on another
person’s back through miles of jungles and mountains before they reach a primary health care
facility. Thus, improving pre-hospital care at the local level should be emphasized to decrease
unnecessary deaths. Systems for immediate response to emergency health conditions, including
trauma, at location or at home or in the community and during transportation should be
developed. Trained citizens are the most likely individuals to provide initial care. This care
could be provided through offering first aid training and education to community members
(volunteers, schoolchildren and teachers). Furthermore, emergency health service delivery and
response capacity at primary health care centres (often the first health care providers) can be
increased through emergency response training for staff, regular supplies and developing
effective referral and communication systems with referral hospitals. Improving the transport
system and increasing the number of equipped ambulances are other interventions. In the
absence of ambulances in rural regions, first aid training to public transport drivers could be an

option.

7.2 Systematic emergency patient registry

Health care information is important to delivering quality health care and to developing and
evaluating interventions. A major challenge for any health system is streamlining the health
information system. A current report from Nepal stated that only 31% of Nepalese public
hospitals report inpatient morbidity using ICD-10, and none of these hospitals report mortality
using ICD-10 for the cause of death [43]. The quality, consistency, and completeness of data
is vital to evidence-based decision-making processes and to planning an effective health care
system and/or interventions. Moreover, the diverse and unpredictable nature of work at EDs
contributes to inefficient data collection. Most hospitals in Nepal lack electronic patient registry

system.
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In our study, we observed the crucial need to establish electronic systematic routine emergency
patient registries. No systematic emergency registry system existed before our project. We refer
to one of the challenges that we faced in Paper II and Paper III. In these studies, we described
the burden of emergency patients by reporting PCs. No classification system was in use to
record patients’ PCs at the ED, which were recorded in free text. We later classified PCs
retrospectively based on the ICPC-2 classification system into broad categories as described in
the papers. Thus, we assume the possibility of the underestimation of PCs that were lower in
the hierarchy, which has been acknowledged as a limitation in the papers. We recommend
using either ICPC-2 or another appropriate PC classification system prospectively at ED
presentation that can be transferred easily to the emergency registry. WHO have also developed
the “WHO International Registry for Trauma and Emergency Care” (WHO IRTEC), a web-
based patient registry that is free for users. We strongly recommend that the establishment of
systematic electronic patient registries in any health care system should be a priority. This
method will be helpful not only for research purposes but also to monitor the quality of care

provided and for implementing and evaluating effective interventions.

7.3 Further studies

Both disease severity and health care systems in developing countries differ from those in
Western countries [85], and these differences require investigation and the development of
appropriate health care system models that are applicable in these settings. The current studies
included in this thesis were conducted at one Nepalese hospital; thus, more studies should be

performed that include multiple health facilities and/or hospitals.

Early mortality after discharge indicates the quality of care. The impact of emergency health
care on short- and long-term mortality is not well described, particularly in LICs. Studies from
Nepal reported that hospital mortality and/or ED mortality was one percent or less. Our study
was the first study to investigate mortality after emergency care. The high mortality after
emergency care observed in our study indicates the need for post-discharge care, which could
help reduce the number of deaths after emergency care. Furthermore, higher mortality after
emergency care possibly indicated the interplay of many factors. It will be important to study
factors that affect mortality after emergency care, such as affordability, availability of follow-
up systems, accessibility, quality of care, etc. To confirm our observations and to further
explore mortality after emergency care, there is a need to replicate similar studies with adequate

systems that limit loss to follow-up in a larger population. More investigations on emergency
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health care are needed to facilitate the delivery of standardized quality health care in these
settings. Without knowledge of the magnitude of health problems and the risk of death, the
ability to implement context-specific appropriate interventions is severely affected. A
significant next step would be to establish emergency care surveillance that is of longer
duration with more comprehensive data collection that enrols patients in many more EDs that

represent the country overall.
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Abstract

Introduction

Natural disasters pose a great challenge to the health systems and individual health facili-
ties. In low-resource settings, disaster preparedness systems are often limited and not been
well described. Two devastating earthquakes hit Nepal within a 17-days period in 2015. This
study aims to describe the burden and distribution of emergency cases to a local hospital.

Methods

This is a prospective observational study of patients presenting to a local hospital for a
period of 21 days following the earthquake on April 25, 2015. Demographic and clinical infor-
mation was prospectively registered for all patients in the systematic emergency registry.
Systematic telephone interviews were conducted in a random sample of the patients 90
days after admission to the hospital.

Results

A total of 2,003 emergency patients were registered during the period. The average daily
number of emergency patients during the first five days was almost five times higher (n =
150) than the pre-incident daily average (n = 35). The majority of injuries were fractures
(58%), 348 (56%) in the lower extremities. A total of 345 surgical procedures were per-
formed and the hospital treated 111 patients with severe injuries related to the earthquake
(compartment syndrome, crush injury, and internal injury). Among those with follow-up
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interviews, over 90% reported that they had been severely affected by the earthquakes;
complete house damage, living in temporary shelter, or loss of close family member.

Conclusion

The hospital experienced a very high caseload during the first days, and the majority of
patients needed orthopaedic services. The proportion of severely injured and in-hospital
deaths were relatively low, probably indicating that the most severely injured did not reach
the hospital in time. The experiences underline the need for robust and easily available local
health services that can respond to disasters.

Introduction

Earthquakes have a devastating impact on health and the medical infrastructure [1, 2]. Reports
from 2006 to 2016 that describe 10 earthquakes worldwide found that between 600 and
220,000 people were killed per event [3]. The number of deaths and injuries vary greatly and
depend on factors related to the nature of the disaster and the regional infrastructure. The
impact of earthquakes has been reported to be highest in Asia, with China and Pakistan
accounting for 40% of all earthquake-related mortality [1]. Following earthquakes in low-
resource settings, health facilities are often damaged and thus the emergency response capacity
is reduced [1, 4]. A systematic review of earthquakes in developing countries found that lower
extremity fractures were the most common type of injury [4].

Nepal has low standard buildings and infrastructure, and is one of the countries in the
world that is the most vulnerable to earthquakes [5]. In 2015, Nepal suffered from two earth-
quakes with magnitudes of 7.8 (April 25") and 7.3 (May 12™) on the Richter scale [6, 7]. In
total, close to 9,000 people were killed, 22,000 were injured [8], and 2,000,000 people were dis-
placed from their homes [9]. Approximately 90% of the health facilities in the affected areas
were destroyed or severely damaged [10]. The functioning health facilities were overwhelmed
and there was shortage of medical supplies [11, 12]. As a result, the local health system ability
to respond the health care needs in disaster-affected areas was compromised. The international
field hospitals functioning three days after the first earthquake reported that only 25% of the
patients treated were earthquake-related injuries [13-15].

Disaster preparedness is a key element to resilient health systems [16, 17] and has been
emphasized as a global priority from the UN and others [17-19]. Although considerable effort
has been devoted to better disaster planning [20], there is still little evidence to support disaster
planning and disaster risk reduction activities in low and middle-income countries (LMIC)
(17, 21].

Reports have stated that the national health information system of Nepal lack injury details
from the earthquakes, and that the national disaster policy was independent to the evidence
[12, 22]. Such information is important to develop effective policy, resource allocation and
disaster preparedness.

This study aims to describe the emergency patient load and the distribution of earthquake-
related injuries (EQIs) and non-earthquake (NEQ) related health problems treated by a local
hospital from the first day of earthquake in Nepal in 2015 and the following three weeks. Sys-
tematic telephone-interviews were performed in a random sample of these patients 90 days
after admission to describe sociodemographic information and the effects that the earthquakes
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had on this group. We describe the local hospital’s preparedness and share experiences about
factors that may be useful for managing disasters in similar settings.

Materials and methods
Study design

A prospective observational study of all emergency patients presenting to Dhulikhel Hospital
(DH) in Nepal for a period of 21 days after the first earthquake on April 25, 2015, the period
include the second earthquake on May 12, 2015.

Study setting

DH is a non-government university hospital located in the Kavrepalanchok district, which was
one of the districts most severely affected by the two earthquakes. DH has a capacity of 375
beds, provides low-cost health services to approximately 1.9 million people from both rural
and urban areas and is one of the few specialized hospitals in Kavrepalanchok and the neigh-
bouring districts [23]. DH is located 108 km from the April 25" earthquake epicentre and 84
km from the May 12" earthquake epicentre (Fig 1) [24].

Dhulikhel Hospital Patient Care project

DH [23] had never been the first-line health care provider after an earthquake. However, the
hospital was in the process of improving emergency health care through the “Dhulikhel Hospi-
tal Patient Care (DHPCARE)” project, a collaborative project initiated in 2013 between DH,
the Norwegian University of Science and Technology (NTNU) and St. Olav’s Hospital, Uni-
versity Hospital Trondheim, Norway [26]. The main interventions in this project were the
introduction of a systematic emergency registry, a systematic triage system, and simulator
training among health personnel in the emergency department (ED). As part of the project,
the ED was reorganized to separate patients into three treatment zones (red, orange/yellow,
and green) according to four triage categories (red, orange, yellow and green), with separate
staff attending each zone.

Number of people killed Number of people injuried

[ Kavrepalanchok - 31811,179

[ Sindhupalchok . 11,571

[ rDS . 22411,027

5] Kathmanda Valley — 1,7291 13,017

7.8 magnitude
25th April, 2015

r

Fig 1. Map of Nepal, Dhulikhel Hospital and its beneficiary districts, including sites of two earthquakes epicenters. Left: enlarged map, illustrating
the two earthquakes epicenters (red circles), Dhulikhel Hospital (DH) and its beneficiary districts (coloured sections). Top right bars: the bars show the
number of people killed (lighter bar) and injured (darker bar) in the respective DH beneficiary districts [25]. RDS includes the Ramechhap, Dolakha and
Sindhuli districts, and Kathmandu valley includes the Kathmandu, Lalitpur and Bhaktapur districts. Bottom right: Map of Nepal showing the two
earthquake epicentres.

https://doi.org/10.1371/journal.pone.0192076.9001
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Data collection

Clinical and demographic information was prospectively registered in the systematic emer-
gency registry and hospital patient records for all patients and was extracted for the current
study.

Health-related variables

Patients were classified into three broad categories: Earthquake related injuries (EQI); when
the information in the registry included information that injury was caused by earthquake and
non-earthquake (NEQ) related health problems; when the information in the registry did not
include information that injury or health problem was caused by earthquake (Fig 2). Addition-
ally, any complication of pregnancy (COP) was defined as a separate group. EQIs with docu-
mented details on injury diagnoses were further described. The EQIs with known injury
diagnoses were categorized into body regions according to the abbreviated injury scale (AIS):
head, face, neck/spine, thorax, abdomen, upper extremity, lower extremity and unknown
region [27]. There was not sufficient clinical information in order to perform injury grading
using the AIS code set [27]. Compartment syndrome, crush injuries and internal injuries were
categorized as severe injuries. When the information in the records included only earthquake
injury but no details on injury diagnosis, these were classified as earthquake injuries with
unknown injury diagnosis.

The NEQ health problems were divided into six categories: infectious diseases, non-com-
municable disease (NCD), transport accidents, physical assault, poisoning and other NEQ.
The categories of ‘other NEQ’ included health problems related to internal medicine, ear nose
and throat, gynaecology or psychiatry not otherwise categorized. Mortality that occurred after
arrival and during hospitalization was defined as hospital mortality.

Demographic and geographic variables

We identified four categories of ethnic groups; Brahmin and Chhetri, Janajati, Dalit and other/
unknown [28]. Dalit ethnic groups generally have a lower socioeconomic status, whereas Brah-
min and Chhetri have a higher socioeconomic status [29]. The patients’ home address was

Patient registered from 25th of April to 16th of May 2015,

n=2003
v : v
Earthquake related Non-earthquake related health Complications of Pregnancy
injuries (EQIs) n=1395 problems (NEQ), n=396 (no further analysis), n=212%*
|
Earthquake injuries Earthquake injuries
with known injury with unknown injury
diagnosis, n=815 diagnosis, n=580%*
v
Follow-Up Interviews, n=289 | | Follow-Up Interviews, n=57

Fig 2. Flowchart of inclusion process. Flowchart of inclusion process of individuals in the study. “Excluded from
further analyses because of incomplete information. **Excluded from detailed analyses because of missing information
on injury diagnosis.

https://doi.org/10.1371/journal.pone.0192076.9002
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used to categorize their residence into four districts categories: Sindhupalchok, Kavrepalan-
chok, Kathmandu valley (includes Kathmandu, Bhaktapur and Lalitpur districts) and RDS
(includes Ramechhap, Dolakha and Sindhuli districts) (Fig 1). Patients’ arrival time at the hos-
pital was identified by days from the first earthquake on the 25™ of April and was categorized
into four groups: first week, second week, third week and unknown.

Follow-up interviews

Among the 1791 included patients for follow-up interviews, a total of 653 patients’ phone
numbers were recorded. Of these 653 patients’, 346 patients were randomly selected and were
followed up through structured telephone interviews 90 days after admission. Information was
collected on health outcome and sociodemographic including the damages from the earth-
quakes. The impact of the earthquake on their lives were categorized as follows: very severe
(loss of any family members or living in a temporary shelter or house completely damaged),
moderate (any family members severely injured or migrated to new place or house partly dam-
aged) and minor (any family members with minor injury or return to previous house or
minor cracks in house).

Data analysis

Descriptive statistics using numbers and proportions (%) were calculated. We used 95% confi-
dence intervals (CIs) for percentages in each category to describe the distributions of patients
and their characteristics. We used STATA IC 13.1 (StataCorp LP, College Station Texas, USA)
for all the analysis.

Ethics

The study was approved by the institutional review committee of Kathmandu University
School of Medical Sciences in Nepal (58/13) and the Regional Committee for Medical and
Health Research Ethics in South East Norway (2014/1246). Individual consent for information
to be entered the emergency registry was waived by the ethical committee. Because of low liter-
acy in the population, a procedure for oral information and consent was accepted for follow-
up interviews and the consent was taken from the legal guardians for the patients under the
age 18 years.

Results

During the study period, we registered 2,003 emergency patients and classified these as shown
in Fig 2. Of the 2,003 patients, 1,395 (70%) presented with EQIs, and 396 (20%) with NEQ-
related health problems. An additional 212 patients (10%) presented with pregnancy related
complications. The distribution of patients during the study period is shown in Fig 3. The total
patient load in the hospital in the first five days after the first earthquake was five times higher
(n =150 per day) than the pre-incident daily average (35 emergency patients per day) [26].
The second earthquake occurred on day 17, and the number of EQIs peaked to 80 for the first
two days and later returned to the baseline level of approximately 25 patients. Excluding preg-
nancy complications, the hospital received 896 patients during the first week, 820 (59%) of
who were EQIs (Table 1).

The demographic characteristics of the study population are presented in Table 1. The
majority of the EQIs were female (n = 818, 59%). Children <15 years accounted for 18% of
the EQIs, and the median age of EQIs was 33 years (IQR 19-52). The majority of EQIs were
from Sindhupalchok (n = 763, 55%), 33% were from the hospital district (Kavrepalanchok)
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250 7.8 magnitude 7.3 magnitude
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Fig 3. Daily distribution of patients from first earthquake 25" April including second earthquake 12" of May.
The horizontal axis refers to the patient presenting days to Dhulikhel Hospital (DH) starting from the first day of
earthquake on April 25 (day 0) until day 21 including second earthquake on day 17. The figure shows less number of
patients in the first two days but in reality we had overwhelming number of patients but the patient registration system
could not be maintained. Number of earthquake injuries was almost five times higher in the first five days compared to
pre-incident daily average. The number of patients increased for the first two days after the second earthquake on day
17, indicating the mobile health facilities were in place. NEQ patients increased from day 11 and COP subsequently
increased from day 5. EQIs, Earthquake related injuries; NEQ, Non-earthquake related health problems; COP,
Complication of pregnancy.

https://doi.org/10.1371/journal.pone.0192076.9003

(n =463). Most of the EQISs that presented in the emergency room were admitted to the hospi-
tal (n = 758, 54%) and they were hospitalized longer than NEQ patients (median 8 versus 5
days). The number of NEQ patients was relatively low during the first 10 days (average 14 per
day) but increased after day 10 (average 21 per day), constituting nearly a fourth of the total
patient load at day 10 (Fig 2). The most common NEQ health problems were infectious dis-
eases (30%) and NCDs (27%) (S1 Table).

Information on EQIs with known injury diagnosis is presented in Table 2, and more
detailed information on fractures is presented in S2 Table. Of the EQIs, 815 (58%) had infor-
mation on injury diagnoses for a total of 1,083 injuries, 624 (58%) of those were fractures.
More than half of the fractures were in the lower extremities (n = 348, 56%). A total of 345 sur-
gical procedures were performed in the operating room on 318 patients, 338 (98%) of these
were orthopaedic procedures. The most common procedures were: internal fixations in-
cluding open and closed reductions (n = 211, 61%), debridement (n = 59, 17%) and external
fixation (n = 37, 11%). The hospital treated 111 patients with severe injuries related to the
earthquake: compartment syndrome (n = 18), crush injury (n = 36) and internal injury
(n = 57). Eight patients with internal head injuries were referred to the hospital in Kathmandu
for neurosurgery services. The hospital mortality was low, 1% in EQIs (n = 9) and 2% in NEQ
patients (n = 6) (Table 1).

A random sample of 346 patients participated in a structured telephone interview 90 days
after hospital admission. The majority of the interviewed had poor housing (Kachha) made of
mud, bricks, bamboo and timber and majority reported agriculture as their main occupation
(Table 3). The earthquake had a severe impact on 91% of the patients’ lives (completely dam-
aged houses or still living in a temporary shelter or loss of any family members). The majority
(76%) had been inside their home at the time of the earthquake. The 90-days mortality among
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Table 1. Characteristics of earthquake related injuries and non-earthquake related health problems in Dhulikhel Hospital from 25" April to 16™ May 2015.

Demographic Characteristics Total, n(%) EQIs, n(%) 95% CI* NEQ, n(%) 95% CI*
Total 1791 1395 (78) 396 (22)

Sex

Male 790 (44) 577 (41) 39-44 213 (54) 49-59
Female 1001 (56) 818 (59) 56-61 183 (46) 41-51
Age (years)

<15 326 (18) 252 (18) 16-20 74 (19) 15-23
15-35 563 (31) 459 (33) 30-35 104 (26) 22-31
35-65 659 (37) 513 (37) 34-39 146 (37) 32-42
>65 243 (14) 171 (12) 11-14 72 (18) 15-22
Median age (IQR) 35 (19-52) 33 (19-52) 38 (19-55)

Ethnicity

Janajati* 779 (44) 603 (43) 41-46 176 (44) 40-49
Brahmin & Chhetri™* 707 (39) 553 (40) 37-42 154 (39) 34-44
Dalit™ 229 (13) 185 (13) 12-15 44 (11) 8-15
Others & Unknown® 76 (4) 54 (4) 3-5 22 (6) 4-8
Arrival Week

First Week 896 (50) 820 (59) 56-61 76 (19) 16-23
Second Week 411 (23) 262 (19) 17-21 149 (38) 33-43
Third Week 442 (25) 276 (20) 18-22 166 (42) 37-47
Unknown® 42(2) 37(2) 2-4 5(1) 1-3
Pre-incident Daily Average 35 - 35

District

Sindhupalchok" 841 (47) 763 (55) 52-57 78 (20) 16-24
Kavrepalanchok'" 666 (37) 463 (33) 31-36 203 (51) 46-56
Kathmandu Valley"™" 75 (4) 46 (3) 2-4 29 (7) 5-10
RDS 70 (4) 47 (3) 3-4 23 (6) 4-9
Others & Unknown® 139 (8) 76 (6) 4-7 63 (16) 13-20
Hospital Outcome

Admitted 938 (52) 758 (54) 52-57 180 (45) 41-50
Discharged 374 (21) 233 (17) 15-19 141 (36) 31-40
DOR/LAMA* 24 (1) 13 (1) 1-2 11(3) 2-5
Referred™* 56 (3) 20 (1) 1-2 36 (9) 7-12
Dead in hospital*** 15 (1) 9(1) 0.2-1 6(2) 1-3
Unknown® 384 (22) 362 (26) 24-28 22 (5) 4-8
Length of Hospital Stay, days median(IQR) 7 (3-16) 8(3-19) 5(3-7)

EQIs, Earthquake related injuries; NEQ, Non-earthquake related health problems; DOR, Discharge on Request; LAMA, Leave against Medical Advice; RDS, Ramechap,
Dolakha and Sindhuli districts.

#95% confidence interval of the percentages.

*Low ethnic groups.

*High ethnic groups.

L owest ethnic groups.

*missing information of patients.

"Sindhupalchok is the most affected district by the earthquakes and the nearest place of Sindhupalchok is at least a two-hour drive from the hospital.
""Hospital district.

T“Kathmandu Valley” includes three districts (Kathmandu, Lalitpur and Bhaktapur).

24 patients are either discharged on request or left hospital against the medical advice.

“*Referred to higher center for higher treatment.

**15 patients died in the hospital during treatment.

https://doi.org/10.1371/journal.pone.0192076.t001
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Table 2. Type of injuries by body region in 815 earthquake patients with known injury diagnosis presenting to Dhulikhel Hospital from 25 April to 16 May

2015.

Injury Classification Total, n (%) Head, n Face, n Neck/Spine, n Thorax, n Abdomen, n UE, n LE, n Unknown, n
Fracture 624 (58) 6 9 86 20 0 152 348 3
Soft tissue Injury NOS 106 (10) 9 4 2 7 8 18 37 21
Laceration 83 (8) 18 16 0 0 2 16 22 9
Internal” 55 (5) 28 1 7 11 7 1 0 0
Crush 36 (3) 0 0 0 1 1 5 29 0
Compartment 18 (2) 0 0 0 0 0 0 17 1
Contusion 24 (2) 3 0 0 2 5 6 8 0
Dislocation 25(2) 0 0 1 0 0 3 19 2
Burns 11(1) 0 0 0 0 0 0 0 11
Sprain 7(1) 0 0 0 0 0 0 7 0
Avulsion 1 (0.09) 0 0 0 0 0 0 1 0
Degloving 1(0.09) 0 0 0 0 0 0 1 0
Amputation® 5(0.4) 0 0 0 0 0 4 1 0
NOS 87 (8) 25 7 2 3 6 14 30 0
Total 1083 89 37 98 44 29 219 520 47

UE, Upper Extremity; LE, Lower Extremity; NOS, Not otherwise specified.

Number and percentage of injury types by body region among 815 earthquake patients with a total of 1083 injuries.

"Eight internal head injuries referred to higher-level hospital in Kathmandu.

*Amputation of two lower arm, two fingers and one foot.

https://doi.org/10.1371/journal.pone.0192076.t002

EQIs remained low (2%) but was higher in NEQ related patients (11%). The sensitivity analy-
ses showed that the demographic characteristics of the interviewed group did not differ signifi-
cantly from those of the total group of included patients (S3 Table).

Discussion

We found that the local hospital provided emergency health care to a large number of EQIs,
and that the patient load was particularly high during the first five days. The majority of EQIs
were female, young and from the severely affected Sindhupalchok district. Most EQIs were
lower extremity fractures. The hospital performed orthopaedic procedures on more than 300
of the injured and more than 100 presented with severe injuries. Likely, many lives and much
disability was spared because of existing local emergency and surgical services.

Patient load and the role of local capacity

There are no previous studies describing the patient load at a local hospital in Nepal after the
2015 earthquakes. We found that a very high number of EQIs treated during the first five days.
This is in contrast to reports from the international field hospitals that started providing ser-
vices three days after the first earthquake and reported a relatively low number of EQIs [13—
15]. The international medical teams typically need some days after a disaster to initiate their
services [13-15]. Until they arrive, patients are treated by the often poorly developed local
health system, and many severely injured likely died prior to receiving medical treatment.
The EQI patient load at the hospital was high until 21 days after the first earthquake. This
finding is in contrast with a previous study, which found that during the China-Lushan earth-
quake, the majority (n = 266; 80%) of patients were treated during the first two days [30].
According to the world disaster report in 2007, people in rural mountainous regions had
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Table 3. Characteristics of interviewed patients with earthquake injuries and thquake related health problems treated in Dhulikhel Hospital during a 21
days period from an earthquake.

Demographic Characteristics Total, n(%) EQIs, n(%) 95%CI* NEQ, n(%) 95%CI*
Total 346 289 (84) 57 (16)

Sex

Male 135 (39) 103 (36) 30-41 32 (56) 43-68
Female 211 (61) 186 (64) 59-70 25 (44) 32-57
Age

<15 48 (14) 44 (15) 12-20 4(7) 3-17
15-35 121 (35) 103 (36) 30-41 18 (32) 21-45
35-65 136 (39) 111 (38) 33-44 25 (44) 32-57
>65 41 (12) 31(11) 8-15 10 (17) 10-30
Ethnicity

Janajati 138 (40) 108 (37) 32-43 30 (53) 40-65
Brahmin & Chhetri 163 (47) 144 (50) 44-56 19 (33) 22-47
Dalit 35 (10) 30 (10) 7-14 5(9) 4-20
Others & Unknown® 10 (3) 7(3) 1-5 3(5) 3-15
Occupation

Paid Work 74 (22) 57 (20) 16-25 17 (30) 19-43
Agriculture 181 (52) 154 (53) 47-59 27 (47) 35-60
Children & Elderly" 91 (26) 78 (27) 22-32 13 (23) 14-36
Type of House”

Concrete (pakka) 40 (12) 32 (11) 8-15 8(14) 7-26
Mud+Concrete (Kachha+Pakka) 46 (13) 31(11) 8-15 15 (26) 16-39
Mud (Kachha) 259 (75) 225 (78) 73-82 34 (60) 46-72
Impact after Earthquake

Very Severe* 315 (91) 266 (92) 88-95 49 (86) 74-93
Moderate** 15 (4) 10 (3) 2-6 5(9) 4-20
Minor*** 16 (5) 13 (5) 3-8 3(5) 2-15
Location During Earthquake™

Inside house/office 256 (76) 216 (76) 71-81 40 (73) 59-83
Outside house/office 68 (20) 54 (19) 15-24 14 (25) 16-39
Others 14 (4) 13 (5) 3-8 102) 0.2-12
Outcome after Discharged”

Better 308 (89) 263 (92) 87-94 45 (79) 66-20
Unchanged 23(7) 18 (6) 4-10 5(9) 4-20
Worse 2(1) 1(0.3) 0.04-2 1(1) 0.02-12
Died* 12(3) 6(2) 1-5 6(11) 5-22

EQIs, Earthquake related injuries; NEQ, Non-earthquake related health problems.

*95% confidence interval of the percentages.

*missing information in patients records.

"Childrens under age 15 years and elderly more than 65 years.

“One did not respond

“Eight did not respond.

“Very Severe: any family members died or still living in temporary shelter or house completely damaged.
**Moderate: any family members severely injured or migrate to new place or house partly damaged.
***Minor: any family members has minor injuries or back to previous house or house has minor cracks.

*12 patients died after discharged from hospital within 90 days of hospital admission.

https://doi.org/10.1371/journal.pone.0192076.1003
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challenges accessing health services [31]. In Nepal, many earthquake affected areas are rural
and mountainous and there are continuous landslides [5, 22, 32], which affect transportation
and prevent timely access to health facilities. The pre-existing inadequate health system capac-
ity and destruction of the existing health infrastructure in these regions made access to health
care even difficult for the affected people [12]. After the second earthquake on May 12, there
were fewer EQIs and an increased patient load lasted for the first two days only. This finding
could be explained by the fact that many people had moved to a safer place in a temporary
shelter after the first earthquake or that many international field hospitals may have been in
place by the time of the second earthquake. However, international relief assistance is often
based in urban centres and is often not sustainable in a rural setting [31, 33], and we are
unaware of whether they reached people in the affected area who were in need. During the
response phase, coordination and leadership challenges exist, within and between the health-
care service providers and often a disconnection between a national policy and implementa-
tion at a local level especially in LMICs like Nepal [12, 17]. This reflects the importance of
strengthening local health systems and developing a better communication and coordination
strategy with national and international medical teams. The insufficient development of disas-
ter management likely affected the outcomes of the 2015 earthquakes in Nepal [34].

Characteristics of EQIs

We found that the majority of EQIs were women (59% versus the 54% proportion of women
in the country);[28] this finding may support the conclusion that women were particularly vul-
nerable to this earthquake, as it occurred on a Saturday morning, when many females would
be inside the house busy with household chores. The field hospitals observed similar findings
[14], and spinal cord rehabilitation centre reported 56% (n = 65) of spinal injuries were among
women [35]. A review study found that, women, young or old people, those with disabilities,
having a poor socio-economic status, or being inside the house and having poorly constructed
homes had higher health impact during the earthquakes [1, 17, 36]. In the current study, nearly
half of the EQIs were under the age of 35 years, and one in five EQIs were children under the
age of 15 years. A similar age distribution was found in the field hospital [14]. This finding
may be explained by the fact that children are often with their mothers.

The majority of EQIs in DH were from the severely affected Sindhupalchok district [25].
This finding may be surprising, as the closest place to DH in Sindhupalchok is at least a two-
hour drive. According to official statistics, this area had a higher number of deaths (n = 3,440)
than Kavrepalanchok (n = 318) and more than half of the health facilities including the district
hospital were completely damaged [25, 37]. Many severely wounded individuals from this dis-
trict likely never reached a health facility, and the distance can likely explain the long-lasting
peak of EQIs presenting at the hospital and the low mortality and few severe injuries.

Types, severity and mortality of injuries

Other studies have described that earthquakes typically cause injuries to the musculoskeletal
system [38]. This trend was consistent with our findings, which showed that the majority of
injuries were fractures, often in lower extremities. In line with our findings, two field hospitals
reported that the majority of patients (81% and 44%) had musculoskeletal injuries [13, 14] and
that more than half of the injuries were limb fractures [13, 15]. There are also other events
comparable to the 2015 earthquakes in Nepal, such as the 2010-Yashu and 2013-Lushan earth-
quakes in China (magnitude 7.1), which reported fewer lower extremity fractures at 21% and
47%, respectively [30, 36]. In contrast, a study of the 2010-Haiti earthquake (magnitude 7.0)
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reported a rate of lower extremity fractures of 63% and fewer minor injuries (13%) [13] than
our study (20% minor injuries).

More people are killed in earthquakes than in other natural disasters [39]. In the current
study, the hospital mortality was low and was comparable with hospital mortality observed dur-
ing normal days [40]. The proportions of severe injuries such as compartment syndrome, crush
injuries and internal injuries were relatively low compared to the total number of injuries. Nev-
ertheless, more than 100 severe injuries were treated in the hospital, and one in three injured
patients had at least two different injuries. We believe that many severely injured individuals
died before receiving health care because of the undeveloped health care infrastructure, inacces-
sibility to health facilities and non-functioning transportation systems [41]. The number of
patients reaching hospital is not a complete picture of injuries after an earthquake, since many
patients were treated by voluntary health workers locally and were not registered. In a review
study on earthquake injuries in developing countries, debridement (33%), closed reduction
(24%), open reduction and internal fixation (24%) and external fixation (12%) were described
as the most common procedures performed [4]. In our study, more than 300 patients had
orthopaedic procedure. Internal fixations (open and closed reductions) represented 61% of the
performed procedures. Many survivors who reached the hospital in the present study needed
treatment for orthopaedic injuries, and these findings are in line with others [4]. Thus, appro-
priate medical and surgical care capacity is likely to have saved lives and spared disabilities. The
high number of internal fixation may also have reduced infectious complications.

Characteristics of NEQ patients

During disasters, the regular health care for NEQ related health problems is often compro-
mised and disrupted, although acute trauma care is likely jeopardized by inadequately con-
trolled NCDs such as cardiovascular or diabetic disease [7]. A review study in LMICs has
emphasized a preparedness need for changing health priorities of the patients during earth-
quakes, from an acute treatment of injuries to general health needs that is required within the
first week [17]. In our study, a relatively low number of patients with NEQ related health prob-
lems sought health care in the first week, but the numbers increased to normal levels in the sec-
ond and third week. From day five, the hospital established an outpatient desk with a medical
team to manage NEQ outpatients, and these individuals were not included in the present
study. The majority of NEQ health problems were infectious diseases and NCDs, including
chronic obstructive pulmonary disease, cardiovascular disease and diabetes. Infectious diseases
included gastroenteritis, pneumonia and urinary infections and was higher (30%), compared
to pre-incident period previously reported (18%) [42]. A field hospital reported that during
this period, 19% of patients had respiratory illness and 17% had a gastrointestinal illness [14].
Twelve patients with severe self-harm poisoning observed in our study, the majority were
women. A study from Nepal reported 41% increase in suicides three months after the earth-
quakes and a field hospital reported 6% of all patients during the earthquake period suffered
from psychiatric conditions [14, 43]. Based on our observation of a relatively high number of
infections and self-harm, we speculate that infectious diseases and psychiatric issues could be a
major problem after disasters such as earthquakes, but the current data cannot fully conclude
to this. Thus, treatment interruptions for NEQ patients should be minimized during the acute
phase of the emergency, as they will otherwise increase the risk of complications and death.

Follow-up 90 days after admission

The majority of the interviewed patients were of low socioeconomic status, with poor housing
and small-scale agriculture as major source of income. Nearly nine in ten of the interviewed
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patients had experienced severe damage to their house, had lost a family member, and were
still living in a temporary shelter 90 days after the earthquake. These findings are supported by
a systematic review, in which socioeconomic status, location of individuals, construction mate-
rials and design of the house, emergency response and local health systems were among the
risk factors associated with mortality and injury severity during an earthquake [1]. Further-
more, the 90-day mortality of EQIs and NEQ health problems was two times and five times
higher than the hospital mortality rate, respectively. Patients who had died at home by 90 days
after admission had severe injuries (spinal fracture, blunt trauma), burns or NCDs. Previous
studies have not considered mortality after discharge. However, the local tradition is strongly
in favour of deaths occurring at home, and severely injured patients could therefore have been
discharged to die at home. We are not aware of the follow-up study after earthquakes in similar
setting. Post-disaster investigations in a larger sample are needed in the future to further
describe health and living conditions in earthquake victims. Nevertheless, the information
from the post-discharge interviews reveals that poor people are vulnerable after an earthquake
and that the effects of the disaster become severe over time.

Dhulikhel Hospital experience

In the first day after the earthquake, the number of EQIs escalated in the hospital, where all the
beds and almost all the space in the courtyard was occupied and the working conditions were
continuously demanding. Power was out most of the time, and internet and telecommunica-
tion were down for the first two days. The triage system at the main entrance of the hospital
and the three treatment zones (red, orange/yellow, and green) according to four triage codes
(red for highly severe, orange, yellow and green for less severe) were very helpful tools in
patient management and ensuring timely treatment according to severity. The hospital had a
local emergency communication system that was not tele- or web-dependent was important
for being able to respond in this situation. The hospital set up immediate medical direction,
24-hour surgical services, infection control teams, and logistical management teams, who had
a vital role in managing unexpected workloads and providing efficient and quality health care.

Limitations

The diagnosis and demographic information was partly incomplete because of the high work-
load in the hospital during the first days after the first earthquake. We registered many EQIs
who did not have detailed information on injury diagnoses and could not be included in the
injury description, and their omission may have led to an underestimation to specific injury
loads. The diagnoses of the patients was done by different doctors and was often incomplete.
To balance this we used the discharge diagnoses and when available we used procedures (CT,
X-Ray, cast) and operation information of individual patients. Another limitation is that in the
first few days, patients with multiple injuries and head injuries could have been referred to a
higher health facility before the registration, which means severe injuries could be underesti-
mated. A high number of women with pregnancy complications presented to the hospital

(n =212) but could not be described in detail because of incomplete information. Patients
with NEQ health problems treated in outpatient care that started from day five were not
reported in the present study. The follow-up interviews included relatively low proportion of
the patients, hindering the ability to draw firm conclusions especially on 90 days mortality.
The study included patients treated at only one hospital, and thus the results may not be truly
representative at the population level. However, to date we are not aware of any study that has
reported the patient burden in a local hospital from 2015 earthquake in Nepal. However, stud-
ies with large samples that assess systematic disaster preparedness to evaluate cost-effective
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interventions in low-resource settings are warranted, and further studies to investigate post-
disaster health outcomes, social conditions, disabilities and psychiatric health should be
prioritized.

Final remarks

Most EQISs arrived at the hospital within the first days after the first earthquake, and the local
hospital treated a very high number of cases. Thus, the burden of emergency cases was high
before the international field hospitals could be established. Our study result underline the
importance of developing consistent and robust local health services capable of managing nat-
ural disasters such as an earthquake while also maintaining adequate medical care for other
patients. The hospital staffs rapidly initiated systematic screening of patients arriving at the
hospital using a simplified triage system, and prioritized effective surgical services.
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S2 Table. Types of fracture in 624 fractures by body region presenting to Dhulikhel Hospital during a 21-day period after

an earthquake on 25" April 2015.

Body region Type of Fracture Number Total, n(%)
Head Skull 6 6(1)
Face Nose 2 9 (1)
Orbit 2
Zygoma 3
Mandible 2
Neck/Spine Cervical 2 86 (14)
Thoracic 24
Lumbar 53
NOS 7
Thorax Rib 20 20 (3)
Upper extremity Clavicle 11 152 (24)
Scapula 3
Humerus 48
Radius 33
Ulna 24
Hand 17
Finger 14
NOS 2
Lower extremity Pelvis 44 348 (56)
Femur 96
Patella 2
Tibia 126
Fibula 45
Calcaneus 12
Foot 11
NOS 12
Unknown region NOS 3 3(0.4)
Total 624

NOS, Not otherwise specified




S3 Table. Characteristics of interviewed and non-interviewed patients that had been treated in Dhulikhel Hospital during
a 21-day period after an earthquake.

Demographic Characteristics Total,n(%) Int", n(%) 95%CI* No Int™, 95%CI*
n(%)
Total 1791 346 (19) 1445 (81)
Sex
Male 790 (44) 135 (39) 34-44 655 (45) 4348
Female 1001 (56) 211 (61) 56-66 790 (55) 5257
Age
<15 326 (18) 48 (14) 11-18 278 (19) 1721
15-35 563 (31) 121 (35) 30-40 442 (31) 28-33
35-65 659 (37) 136 (39) 34-45 523 (36) 34-39
>65 243 (14) 41 (12) 916 202 (14) 12-16
Ethnicity
Janajati 779 (44) 138 (40) 35-45 641 (44) 4247
Brahmin & Chhetri 707 (39) 163 (47) 41-52 544 (38) 35-40
Dalit 229 (13) 35 (10) 714 194 (13) 12-15
Others & Unknown® 76 (4) 10 (3) 2-5 66 (5) 4-6
Arrival Week
First Week 896 (50) 186 (54) 4859 710 (49) 47-52
Second Week 411 (23) 71 (21) 17-25 340 (24) 21-26
Third Week 442 (25) 88 (25) 21-30 354 (25) 22-27
Unknown 202 1(02) 02 413) 24
District
Sindhupalchok 841 (47) 167 (48) 4354 674 (47) 44-49
Kavrepalanchok 666 (37) 145 (42) 3747 521 (36) 3439
Kathmandu Valley 75 (&) 1103) 26 64 (4) 36
RDS 70 (4) 185 38 52 35
Others & Unknown® 139 (8) 0 13 134 (9) 811

RDS, Ramechap, Dolakha and Sindhuli districts.

Number and percentages of patients characteristics among interviewed and non-interviewed. “Interviewed. “"Not Interviewed. ¥95% confidence
interval for the percentages. $missing information in the patients records.
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Background There is a need to develop sustainable emergen-
cy health care systems in low-resource settings, but data that
analyses emergency health care needs in these settings are
scarce. We aimed at assessing presenting complaints (PCs) and
post-discharge mortality in a large emergency department pop-
ulation in Nepal.

Methods Characteristics of adult patients who entered the
emergency department (ED) in a hospital in Nepal were pro-
spectively recorded in the local emergency registry from Sep-
tember 2013 until December 2016. To assess post-ED mortality,
patient households were followed-up by telephone interviews
at 90 days.

Results In 21892 included adults, the major PC categories were
injuries (29%), abdominal complaints (23%), and infections
(16%). Median age was 40 years and sex distribution was bal-
anced. Among 3793 patients followed at 90 days, 8% had died.
For respiratory and cardiovascular PCs, 90-days mortality were
25% and 23%. The highest mortality was in individuals with
known chronic lung disease, in this group 32% had died by
90 days of ED discharge, regardless of PC. In women, illitera-
cy compared to literacy (adjusted odds ratio (aOR) = 7.0, 95%
confidence interval (CD)=2.1-23.6) and being both exposed to
tobacco-smoking and traditional cooking stove compared to no
smoke (aOR=2.8, 95% Cl=1.6-4.9) were associated with mor-
tality. The mortality was much higher among family-initiated
discharged patients (17%, aOR=5.4, 95% CI=3.3-8.9) com-
pared to doctor-initiated discharged (3%).

Conclusions Our report suggests that nearly one in ten pa-
tients seeking emergency health care died within 90 days. This
finding is alarming and novel. Post-discharge studies need to
be replicated and appropriate follow-up programs in low-re-
source settings where primary health care is underdeveloped
are urgently needed.

The Disease Control Priorities project has estimated that almost half
of the deaths and over a third of the disabilities in low- and mid-
dle-income countries (LMICs) could be addressed through effective
emergency care [1]. Top priority to emergency care has been recog-
nized by the World Health Assembly [2]. A recent study reported
that death rates and disability-adjusted life-years (DALYs) attribut-
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able to emergency conditions are three times higher in low-income countries (LICs) than high-income
countries (HICs) [3]. Nevertheless, emergency health services are still underfunded and underdeveloped
in LMICs [4], and it has been argued that improvement is particularly needed in emergency care systems
[1,5]. However, a recent systematic review of emergency care in 59 LMICs has pinpointed the scarcity of
relevant data that makes clinical and policy priorities difficult [6]. Another systematic review performed
in 139 LMICs showed that patient outcomes from emergency care were poorly reported. There were 3-4
times more studies reporting mortality during emergency care compared to reporting outcomes after
emergency discharge [7].

In Nepal, emergency care systems are underdeveloped [8,9]. Patients often directly access emergency
care irrespective of the type of health complaints, and primary care physicians in emergency depart-
ment (ED) are often the first contact point with healthcare. Previous studies from Nepal have focused on
certain groups of emergency patients such as injuries and infections, and reported that patient volumes
have increased in recent years [10-12]. A systematic review among traffic injuries in Nepal reported that
the mortality rate had almost doubled from 2001 to 2013 [13], and that the burden of non-communica-
ble diseases (NCDs) had almost doubled [14,15]. These reports, however, provide only fragments of the
picture of emergency health care needs and understanding morbidity patterns may aid health adminis-
trators in resource allocation and planning of training needs [16,17]. Descriptive information about ED
patients is scarce in Nepal. Surprisingly little is known about mortality after emergency care and studies
in Nepal have reported hospital and ED mortality to one percent or less [18-20]. Mortality after ED visit
is usually not documented, although discharge to home should not be regarded as a completion of pa-
tient management [21].

To add knowledge in this area, we aimed to describe 1) characteristics of adult ED patients across pre-
senting complaints (PCs) in a hospital in Nepal; 2) mortality until 90 days after presentation and assess
factors that are associated with mortality in this population. We took advantage of increasing access to
mobile phones in Nepal and follow-up information was assessed by telephone interviews.

MATERIALS AND METHODS

Study design and setting

A prospective observational study was conducted in the ED of a non-government university hospital with
375 beds [22]. The hospital is located in semi-urban region in Dhulikhel, in Kavrepalanchok district 30
km northeast of Kathmandu. Kavrepalanchok district has a total population of nearly 400000 and 51%
are female [23]. The median age in this region is 23 years, and 30% are 0-15 years old. The correspond-
ing figures for Nepal as a whole are: 23 years median age and 35% are less than 20 years. The three main
ethnic groups in the district are Brahmin/Chheti (36%) followed by Janajati (51%) and Dalit (7%). The
majority (78%) of the population in this district use wood as a main type of cooking fuel.

Data collection and participants

Demographic and clinical information was prospectively registered in systematic emergency forms by ED
nurses, paramedics and doctors, and was extracted into an electronic database by a research nurse (Ap-
pendix S1 in Online Supplementary Document). All adults (>16 years) presenting at the ED between
September 2013 to December 2016 were included in the study. However, data collection was interrupted
three times during the study period because of; failure to continue data collection (Sept 2014-Feb 2015),
earthquakes (April 25-May 16 2015) and missing ED files (Sept and Nov 2016). Data from the earth-
quake period has been described previously [19].

Variables

Research nurses used the patients’ home addresses to categorize their residence into rural (living outside
a municipality) or urban (living inside a municipality). Ethnicity was categorized into four groups recog-
nized by Nepali authorities; Brahmin and Chhetri, Janajati, Dalit, and others. Brahmin and Chhetri are
generally considered as a group having a higher socioeconomic status and Dalit typically have a lower
socioeconomic status [24].

Time of presentation at ED was categorized into; daytime (08-16 weekdays) and after working hours (16-
08) or holidays. ED disposition was categorized into; hospitalized, non-hospitalized or dead in the ED.
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Hospitalizations were further categorized: admitted to general wards, directly transferred to ICU (Intensive
Care Unit) or OT (Operating Theatre), or referred to other hospitals from ED. Non-hospitalized patients
were categorized into; doctor-initiated discharge or family-initiated discharge (FID).

Presenting complaints classification

The presenting complaints from the emergency forms were translated into “International Classification
of Primary Care-2 (ICPC-2)” codes [25], and classified accordingly into nine main categories and each
patient was assigned a primary PC category; self-harm, injuries, infections, unconsciousness, CVD (car-
diovascular related complaints and diseases), respiratory complaints, OBGYN (obstetrics and gynecolo-
gy), abdominal complaints and other complaints (Figure 1). Patients that had information on any NCDs
at ED presentation in addition to the PC was given a NCD category; COPD (chronic obstructive pulmo-
nary disease) or asthma, CVD and other NCDs (cancer, diabetes or chronic liver disease) in addition to
the PC. The strategy for presenting complaint categorization and use of ICPC-2 codes is presented in the
Annex S2 and Table S1 Online Supplementary Document.

Total Patients
(2013-2016)
n=33435 + Excluded patients during earthquakes (n=2003)
F——— *+ Excluded pediatrics (<=16 vears) and patients
with missing information on age (n=6977)

years) n=24455

| Excluded patients with incomplete

Adult patients (=16
mformation (n=532) and 6 died n ED ‘

| Excluded brought dead, and patients with missing
1 . | » ing complaints and sex (n=2563)

Follow-Up [Patients with known|
Interviews n=4,331 PC =21 892

Follow-Up
Interviews n=3793

w Musculoskeletal n=648

r T T
N - " , - —r -
Self-ham Injuries Infections  |[Unconsciousn . 5 Respiratory " Abd, il Other
=381 16,385 ‘ | 1=3,524 ’L w616 ﬁ CVD n=36: complamts 12,018 OBGYN n=1,126 124,961 Il 12,016
RIA - | [Gastrointestinal and Urinary || [Cardiovascuar Short breath Pregnancy and Child | [ ausea, Vomitng
L infections n=1,207 complaints n=1,572 bearing Complaints and Diarrhea
P n=522 n=570 n=1,803
Fall injury .
N w 5 n=003 COPD or
Asthma n=106 Abdomen Pain |

Cardiovascular |

Bites Fever n=077 disease n=343
176
Other ions =435
{Enms n=T78

Other
Y Injuries
n=1,566

Menstruation
C n=47

Psychological n=50

Female Genital
Complaints n=77 Others n=333

Figure 1. Flow diagram of cohort and distribution of presenting complaints. ED — emergency department, PC — presenting com-
plaint, RTA — road traffic accidents, CVD-cardiovascular diseases or complaints, COPD — chronic obstructive pulmonary disease,
OBGYN — obstetrics or gynecology.

Follow-up interviews

At ED disposition all patients were asked for consent to be telephone-interviewed at 90 days after initial
presentation to the ED, and trained research nurses called and interviewed the patient or a family member
(Annex S2 in Online Supplementary Document). The telephone interview was structured, and ques-
tions were about death or hospitalizations during last 90 days, and demographic information (literacy,
occupation, number of family members living together, exposure level to smoke) (Annex S3 in Online
Supplementary Document).

Data analysis

Descriptive data is presented by numbers and percentages. Associations between patient characteristics
and mortality at 90 days were assessed by logistic regression models. Age and sex adjusted odds ratios
(aORs) and unadjusted odds ratios (ORs) with 95% confidence intervals (Cls) are presented. Data anal-
yses were performed using STATA 13.1 (StataCorp LP, College Station Texas, USA).
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Ethics

The study was approved by the institutional ethical review committee of Kathmandu University School
of Medical Sciences in Nepal (58/13) and the Regional Committee for Medical and Health Research Eth-
ics in South East Norway (2014/1246). As this study is based on routinely collected pseudo anonymized
patient information in the hospital, informed consent from the patients was not obtained in individuals,
as approved by the local ethical committee. Verbal consent was taken for information on telephone num-
bers, and at the beginning of the telephone interviews.

RESULTS

Patient characteristics

During the study period, 33435 patients were enrolled. In total 21892 patients were included in the anal-
ysis (Figure 1). The most common presenting complaints were injuries (29%), abdominal complaints
(23%), and infections (16%) (Table 1). The median age of ED patients was 40 years (interquartile range
IQR 26-60), and men and women were equally represented. Almost two thirds of the patients lived in
rural areas.

One third (35%) of the patients were hospitalized (Table 2). Of the 12101 (65%) non-hospitalized, 10%
were FID (discharged by own or family’s wish although hospitalization was required according to medical
evaluation), and 51% of FID were 17-45 years (Figure S1 in the Online Supplementary Document).
The reported overall mortality in the emergency room was very low (0.3%).

Characteristics by presenting complaint categories

Among injuries, 65% were 17-45 years, and the majority (63%) were men (Table 1). Falls from heights
were the most common cause of injury (36%) followed by traffic injuries (28%) (Figure S2 in the On-
line Supplementary Document). Physical assaults accounted for 8% of injured patients, and 36% of
these were women (Table 1). The majority of the patients (70%) in injury group were discharged from
ED without further hospitalization (Table 2).

Infections accounted for 16% of the ED population, and women were slightly overrepresented in this
group (57%) (Table 1). Respiratory and cardiovascular complaints accounted for 9% and 4% respective-
ly and were similar distributed in both sexes. The proportion of patients with cardiovascular complaints
that lived in urban areas was higher (46%) compared to the total ED population (32%). Patients with

Tahle 1. Baseline characteristics by categories of presenting complaints in 21,892 patients presenting to emergency department in
Dhulikhel Hospital from Sept 2013- Dec 2016

CHARACTERISTICS

Agpominat e RespiRATORY 0BGYN VD Uncon- G OrHer com-

ToraL InJuries eTIIhTe COMPLAINTS SCIOUSNESS pLamrst

Total patients, n (%) 21892 6385 (29) 4961 (23) 3524 (16) 2018 (9) 1126(5) 865 (4) 616 (3) 381(2) 2016(9)

Age, median (IQR) 40 (26-60) 35 (25-50) 37 (26-53) 43 (26-62) 65 (52-73) 25 (21-30) 60 (42-71) 40 (25-60) 32 (23-45) 45 (28-64)

Age (years), n (%):

7-45 12220 (56) 4144 (65) 3041 (61) 1802 (51) 327 (16) 1051(93) 238(28) 339 (55) 278(73) 1000 (50)
45-60 4125 (19) 1256 (20) 949 (19) 673 (19) 389 (19) 61 (6) 193 (22) 122(20) 80(Q1) 402 (20)
>60 5547 (25) 985(15) 971 (20) 1049 (30) 1302 (65) 14 (1) 434 (50) 155 (25) 23 (6) 614 (30)

Female, n (%)

11365 (52) 2379 (37) 2809 (57) 2019 (57) 1037 (51) 1126 (100) 444 (51) 336 (55) 239 (63) 976 (48)

Patient location, n(%):

Rural

13150 (60) 4153(65) 2803 (57) 2062(58) 1149(57) 718(64) 424(49) 388(63)  250(66) 1203 (60)

Urban

7030 (32)  1663(26) 1833 (37) 1228(35) 680 (34) 272 (24) 398 (46) 170(28) 76 (20)  710(35)

Information NA

1712 (8) 569 (9) 325 (6) 234 (7) 189 (9) 136 (12) 43 (5) 58 (9) 55 (14) 103 (5)

Ethnicity, n (%):

Brahmin and Chhetri 9470 (43) 2627 (41) 2125 (43) 1625 (46) 907 (45) 517 (46) 372 (43) 261 (42) 135(36) 901 (45)

Janajati 10060 (46) 3001 (47) 2302 (46) 1566 (45) 930 (46) 466 (41) 412 (48) 277 (45) 183 (48) 923 (46)
Dalit 1798 (8) 565 (9) 380 (8) 249 (7) 149 (7) 123 (11) 67 (8) 65 (11) 54 (14) 146 (7)
Other 564 (3) 192 (3) 154 (3) 84 (2) 32 (2) 20 (2) 14 (2) 13 (2) 91 46 (2)

OBGYN — obstetrics or gynecology, CVD — cardiovascular diseases or complaints, IQR — inter-quartile range, NA — not available
*Infections and fever.
FOther complaints included musculoskeletal, neurology, urinary, psychology and other general complaints (Table S1 in Online Supplementary Doc-

ument).
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Presenting complaint categories

Figure 2. Panel A. Patient’s characteristics in the interviewed patients compared
with non-interviewed patients. NA — information not available. Panel B. Present-
ing complaint categories in the interviewed compared with non-interviewed pa-
tients. OBGYN — obstetrics and gynecology, CVD — cardiovascular diseases and
complaints.

it (7%), aOR=1.4 (95% CI=1.1-1.9). FID
was strongly associated with mortality at
90 days (aOR=5.4, 95% CI=3.3-8.9) com-
pared to doctor-initiated discharge. We as-
sessed the associations of presenting com-
plaints with 90 days mortality, taking NCDs
into account. The results for these analyses
show that mortality was particularly high
for those with a NCD diagnosis, regardless
of PC (COPD/asthma: 32%, CVD: 21% and
other NCDs: 24%).

Associations between patient characteris-
tics, based on follow-up interviews, and
90-days mortality are presented in Table 4.
Just above half of the patients were illiter-
ate (53%) and the majority worked in own
house or in agriculture (55%). The propor-
tion exposed to smoke (tobacco and/or tra-
ditional stoves) was high (67%). There was
no strong evidence of association between
factors such as patient location, ethnicity,
occupation or number of people in house-
hold and 90-days mortality.

We assessed evidence of interactions by sex
for associations between demographic fac-
tors and 90-days mortality. Thus, results for

Tahle 3. Associations between presenting complaints and disposition characteristics, and 90 days mortality among 3793 patients in-

terviewed by telephone after 90 days of emergency department visit

CHARACTERISTICS ToTAL INTERVIEWED 90 DAYS MORTALITY Unapyusten OR (95%CI) Avyusten*OR (95%CI)
Presenting complaints, n(%) 3793 309 (8)

Injuries 1085 (29) 34 (3) 0.4 (0.3-0.7) 0.6 (0.4-1.0)
Abdominal complaints 910 24) 58 (6) 0.9 (0.6-1.3) 1.2 (0.8-1.8)
Infections 624 (17) 44 (7) Ref Ref
Respiratory complaints 343 (9) 87 (25) 4.5 (3.0-6.6) 2.4 (1.6-3.6)
OBGYN 200 (5) 0

CVD 165 4) 38 (23) 3.9 (2.5-6.3) 2.51.5-4.1)
Unconsciousness 71 (2) 10 (14) 2.1 (1.0-4.5) 2.2 (1.0-4.8)
Selfharm 37 (D) 0

Other complaints 358 (9) 381D 1.6 (1.0-2.5) 1.5(0.9-2.4)
Presention to ED (n=3561), n (%):7

08:00-16:00 weekdays 1527 (43) 163D Ref Refl
16:00-08:00 and holidays 2034 (57) 123 (6) 0.5(0.4-0.7) 0.7 (0.5-0.9)
Hospital revisit, n (%):

Yes 2486 (66) 184 (1) Ref Ref

No 1307 (39) 125 (10) 1.31.0-1.7) 141.1-1.9
ED disposition (n=3223), n (%):1

Non-hospitalized 1948 (60) 84 (4) Ref Ref
Hospitalized 1275 (40) 159 (12) 3.2(2.4-4.2) 2.5(1.9-3.3)
Non-hospitalized (n=1948), n (%):T

Doctor-initiated discharge# 1744 (90) 50 (3) Ref Ref
Family-initiated discharge§ 204 (10) 34 (17) 6.8 (4.3-10-8) 5.4 (3.3-8.9)
Hospitalized (n=1275), n (%):1

General wardsl 1037 (81) 122 (12) Refl Ref
ICU or OT 103 (8) 6 (6) 0.5(0.2-1.1) 0.5(0.2-1.3)
Referred to other hospitals 135 (11) 31 (23) 2.2 (1.4-3.5) 2.0(1.3-3.3)

CI — confidence interval, OR — odds ratio, OBGYN — obstetrics or gynecology related complaints, CVD — cardiovascular diseases or complaints, ED —
emergency department, ICU — intensive care unit, OT — operation theater

*Adjusted for sex and age in category.

FAnalysis done with smaller denominators than the total shown at the top.

#Discharge done by responsible doctor after completion of treatment.

§Discharge requested by patient or family members against completion of medical treatment.

IAdmitted for observation and further treatment.
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associations between demographic factors and 90-days mortality are presented separately for men and
women. In women, literacy was strongly associated with 90-days mortality (aOR for illiteracy=7.0, 95%
Cl=2.1-23.6) compared to literate group (Table 5). No such association was found in men (interaction

Tahle 4. Associations between demographic factors and 90 days mortality among 3793 patients interviewed by telephone after 90
days of emergency department visit

Women (n=2038) Men (v=1755)

INTETI:II:;IEI) 90 paYS MORTAUTY 90 pays Unadjusted Adjusted* 90 days  Unadjusted  Adjusted*

CHARACTERISTICS

MORTALITY OR 95% CI OR 95%CI mortality OR 95%CI OR 95%Cl
Total, n(%) 3793 309 (8) 143 (7) 166 (9)
Age, (years), n (%):
17-45 2022 (53) 28 (1) 8 (1) 0.1 (0.04-0.2) 20 (2) 0.5 (0.3-1.0)
45-60 755 (20) 43 (6) 27.(N) Ref 16 4) Ref
260 1016 27) 238 23) 108 (21) 3.5(2.3-5.5) 130 (26) 8.0 (4.5-13.3)
Patient location, n (%):
Urban 1338 (35) 105 (8) 53 (7) Ref Rel 52 (9) Ref Rel
Rural 2455 (65) 204 (8) 90 (7) 1.0 (0.7-1.49) 1.0 (0.7-1.4) 114 (10) 1.1(0.8-1.6) 1.2(0.8-1.7)
Ethnicity, n (%)
Brahmin and Chhetri 1772 (47) 143 (8) 68 (7) Ref Ref 75 (9) Ref Ref
Janajati 1690 (45) 140 (8) 63 (7) 1.0 (0.7-1.9) 0.9 (0.6-1.3) 77 (10) 1.0(0.8-14) 1.1(0.8-1.6)
Dalit 281 (1) 24 (9) 12 (8) 1.1 (0.6-2.1) 1.3(0.7-2.7) 12 (9) 1.0(0.5-1.9) 1.6(0.8-3.2)
Others 50 (1) 2#® 0 2 (6) 0.6(0.1-2.8)  1.5(0.3-7.1)
Education, n (%):
Literate 1765 (47) 48 (3) 3 (0.4) Refl Refl 45 (5) Refl Refl
Illiteratet 2028 (53) 261 (13) 140 (11) 33.9(10.8-106.9) 7.0(2.1-23.6) 121 (15) 3.72.6-53) 1.0(0.7-1.6)
Occupation, n (%):
Paid job or business 933 (25) 56 (6) 10 (3) Ref Ref 46 (7) Ref Ref
Agriculture or housewives 2101 (55) 210 (10) 110 (8 23(1.2-4.5) 0.9 (0.4-1.9) 100 (15) 2.3(1.6-3.2) 0.7(0.4-1.0)
Student 264 (1) 104 1(1) 0.2 (0.03-1.9) 1.2 (0.1-10.0) 0
Elderly or sick¥ 495 (13) 42 (8) 22 (11) 33@1.5-7.1) 0.5 (0.2-1.1) 20(7) 1.0(0.6-1.7) 0.2 (0.1-0.3)
No. of members in house, n (%):
<5 members 2169 (57) 158 (7) 71 (6) Ref Ref 87 (9) Ref Ref
>5 members 1624 (43) 151 (9) 72 (8) 1.4 (1.0-2.0) 0.9 (0.7-1.9) 791 1.3(0.9-1.7) 0.8(0.6-1.2)
Exposure to smoke, n (%):
None 1254 (33) 72 (6) 31 (4) Ref Ref 41 (8) Ref Ref
Traditional stove only§ 1511 (40) 109 (7) 52 (6) 1.5 (0.9-2.3) 1.2 (0.7-1.9) 57 (9) 1.1(0.7-1.7) 0.9 (0.6-1.9)
Tobacco only 559 (15) 62 (11) 26 (10) 240441 1.8 (1.0-3.2) 36 (13) 1.7 (1.0-2.7)  1.5(0.9-2.6)
Iobacco and 460(12) 6604 3419  52(.188) 281649 3201 150924 140824

traditional stovel

OR — odds ratio, CI — confidence interval

*Adjusted for age in category.

FInteraction P<0.0001.

#Cannot work because of being old or sick.
§Traditional stoves do not have proper smoke outlet.
IInteraction P=0.09.

Tahle 5. Associations between presenting complaints, including NCD information at presentation, and 90 days
mortality among 3793 patients interviewed by telephone after 90 days of emergency department visit

Presenming compraints anp NCD ivrormarion, n (%) Torar erviewen 90 pavs mortaury  Unapsusten OR (95%CI)  Ansusteo® OR (95%CI)
Total 3793 309 (8)

-Injuries, no NCD¥ 1048 (28) 24 (2) 0.5 (0.3-0.8) 0.6 (0.3-1.0)
-Infections, no NCD¥ 650 (17) 30 (5) Ref Ref

-Other PCs, no NCD*+ 1583 (42) 119 (8) 1.7 (1.1-2.5) 1.7 (1.1-2.7)
-Any PC and COPD/Asthma 214 (6) 69 (32) 9.8 (6.2-15.7) 3.7 (2.3-6.0)
-Any PC and CVD 161 (4) 342D 5.5(3.3-9.4) 2.7 (1.6-4.8)
-Any PC and other NCDs 137 (4) 33 (24) 6.6 (3.8-11.2) 4.5(2.5-7.9)

NCD — non communicable disease, CI — confidence interval, OR — odds ratio, PC — presenting complaints, COPD — chronic ob-
structive pulmonary disease, CVD — cardiovascular diseases. Other PCs — includes other presenting complaints such as; self-harm,
obstetrics and gynecology, abdominal complaints, urinary, neurology, musculoskeletal and psychological. Other NCDs — include
liver disease (n=81), cancer (n=19) and diabetes (n=37).

*Adjusted for sex and age in category.

FDoes not include NCD.
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P<0.001). In women, the association between exposure to smoke and 90-days mortality was strong: aORs
for mortality in women exposed to traditional cooking stoves, tobacco smoking, and tobacco plus tradi-
tional cooking stove compared to no smoking exposure were 1.2 (95% CI=0.7-1.9), 1.8 (95% CI=1.0-
3.2) and 2.8 (95% CI=1.6-4.9) respectively.

DISCUSSION

Population

Our study is in line with a systematic review in LMICs [6] and studies from Nepal [26] and Cambodia
[271], showing that the majority of emergency patients are young adults. Injury was the main presenting
complaint followed by abdominal complaints and infections, similar to reports from other LMICs [28,29].

Hospitalization rate from ED in the present study was lower (29%) than reported in other studies from
Cambodia (60%) [27] and Pakistan (36%) [30]. This is probably due to different health care systems in
these countries, and the fact that the study hospital receives unselected patients. Direct transfers from ED
to ICU or OT were less frequent (8%) than reported in Pakistan (13%) [30]. However, these proportions
do not depend only on severity, but also on the capacity of ICU and OT in the hospital. These observations
indicate important variations in practice, and may complement the findings from a systematic review and
reports from Nepal and Pakistan that reported a need for specialty trained ED providers [6], patient man-
agement protocols [8], availability of essential emergency equipment and knowledge among providers [31].

The rate of FID was high (10%). A study from India found this proportion to be (4%) [32] and in that
study the majority were female and majority reported financial reason for the discharge request [32]. Sex
differences for FID were not observed in our study, but over 50% were young (17-45 years), only one-
third were >60 years. Information on reasons for FID was not available for this study, but based on local
knowledge, it is often related to financial reasons, or a wish to continue medication at home. Especially
in the elderly and severely ill population, terminal care at home is often preferred. In a study from USA,
delay in care and inadequate patient-provider communication was the reason for FID [33]. We observed
a very high 90-days mortality among patients after FID, much higher than in a population-based study
in Manitoba [34]. The high mortality in this group can be explained by the Nepalese culture favoring dy-
ing at home. However, further investigations are required to understand reasons for FID or leaving hos-
pital against medical advice.

Injuries

Road traffic injuries in Sub-Saharan Africa and Southeast Asia have increased by 10-50%, and are project-
ed to be the sixth-leading cause of deaths and third-highest cause of DALYs in this region [4]. In Nepal,
road traffic injury ranks 8th among the causes of premature deaths [35]. In the current study, the pro-
portion of injury has increased compared to a report from the same hospital in 2013 [36]. We found fall
injuries as the most common injury type, followed by traffic injuries. Young men were mostly affected
by injuries, consistent with comparable settings [13,26,36-40]. The 90-days mortality in this group was
3%, a very high number when taking into account that the most severely injured patients may never have
reached hospital. These findings indicate a need to establish robust trauma services and underline the
importance of strengthening the health response capacity and health infrastructure in the rural regions.
Moreover, prevention of injuries should be a national priority, and is achievable as evidenced from other
developed countries in the past decades that has reported significant decrease in traffic related deaths [41].

Self-harm

Although a relatively small proportion of ED patients, self-harm and suicide are increasingly recognized
as a health problem in LICs, particularly in women. The maternal mortality and morbidity report from
Nepal in 2008/09 had reported that suicide was the single leading cause of death among women of re-
productive age (16%) compared to maternal related issues (12%) [42]. Suicide in Nepal is stigmatized
and many could be reported as accidents. In the present study, more than two thirds of self-harm pa-
tients were women less than 45 years of age. In line with another study from Nepal [43], we found that
these patients were seriously ill, and the majority were admitted to an ICU. These findings indicate that
self-harm is a serious health problem especially among young women. Further studies and effective pre-
ventions are warranted.
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Mortality

Mortality by 90 days after emergency health care in the current study was more than 20-fold the ED mor-
tality. The ED mortality in the current study was lower (0.3%) than previously reported from Pakistan
(1.3%), and a systematic review in LMICs reported a median ED mortality of 1.8% (IQR 0.2-5.1%) [6,44].

Very little evidence exists on mortality after emergency care in LMIC5. To the best of our knowledge, only
one study has previously attempted to assess mortality after emergency care. The study from a tertiary
level Vietnamese hospital assessed 30-days mortality in two much smaller ED populations and reported
mortality of 9.8% and 7.8%, respectively [45]. However, that study is different from ours since they did
not include trauma and surgical cases, and the cohorts were recruited from a selected population in three
months periods not taking into account seasonal variations [45].

Patients with respiratory and cardiovascular complaints had particularly high mortality. Thus, near-
ly one in four patients with these complaints died within 90-days. This is much higher than reports
from HICs. The 60-days mortality among patients with respiratory complaints in a Spanish study was
6.3% [46]. Safwenberg and coworkers reported from a Swedish hospital that patients with cardiovas-
cular complaints were at high risk for ten-year mortality (42% for chest pain and 67% for stroke-like
symptoms), and suggested that the ED complaints are equally important as diagnosis in predicting
long-term mortality [17].

Many factors may contribute to the high post-discharge mortality that we observed. We suspect that pa-
tients in the present study presented to health care at a late stage of chronic diseases, since health ser-
vices are unaffordable for many of these patients [15,47]. Typically, availability of long-term treatments
for COPD and CVD patients is very low, and follow-up systems for chronically ill patients are underde-
veloped [15,48]. Also, local systems and transport systems that can handle quick and adequate responses
to acute illness are underdeveloped, and contribute to a high post-discharge mortality in these patients.
These results suggest a need to develop post-discharge care systems that would likely reduce long-term
mortality in emergency patients.

Interestingly, we found illiteracy independently associated with increased mortality at 90 days in women
but not in men. Secondary analysis of 2011 Nepal Demographic and Health Survey reports that illiter-
ate Nepalese women are less aware of health risks, and that could result in less health seeking behavior
[49]. Further, a higher mortality was observed with increasing dose of smoke exposure in women but not
in men. A high burden of chronic lung disease in Nepalese women has been reported earlier, one study
reported that COPD was nearly half of the NCD burden in Nepal [14]. Another study reported that the
prevalence and incidence of COPD in men was high, but corresponding mortality and DALYs were higher
in women [50]. Nepalese women typically spend much time cooking and many are exposed to traditional
cooking stoves affecting respiratory health and symptoms of respiratory problems are often long-standing
without seeking health care [51,52].

Strengths and limitations

This is a single-center study, thus generalizations should be done with caution. However, the cohort com-
prised a large population from both rural and urban regions and the distribution of patient characteristics
show that the patient population is highly representative for the region in respect to age, gender, geogra-
phy and ethnicity. Also, the long data collection period is a strength; the study includes data from a three
year period, covering possible seasonal variations. However, it is a limitation that the study had a low fol-
low-up rate for the 90 days telephone interviews. For the interviews, the results should interpreted with
caution, although we show that those lost to follow-up have similar characteristics and PCs. We cannot
rule out the possibility of selection bias in the interviewed patients, leading to possible underestimation
of mortality and a higher follow-up in healthier and more resourceful families. Patients who did not pro-
vide their telephone number were not interviewed and these patients might not have had a phone due to
economic conditions, and could also be frailer than the ones available for interviews. Also, it is possible
that those who were called and did not answer were more likely to have died.

Classification of presenting complaints was performed using a hierarchy approach which may result in
an underestimation of frequency of complaints lower in the hierarchy (e.g. if a patient had pneumonia
and COPD then he/she would be allocated to the infection category).

www.jogh.org * doi: 10.7189/jogh.09.020403 9 DECEMBER 2019 « VOL. 9 NO. 2 « 020403



Giri et al.

CONCLUSIONS

The study revealed that nearly one in ten died within 90-days of emergency care. However, follow-up rates
were low and findings suggest a need for replication of post-discharge mortality studies with adequate sys-
tems that limit loss to follow-up. These studies should be performed as multi-center studies and include
information on local health care systems that may affect post-discharge mortality. It will be important to
study factors that affect post-discharge mortality, such as availability of follow-up systems, transportation
and affordable medication. We argue that post-discharge mortality is a particularly important indicator on
quality of care in low-resource settings, where primary care health systems are limited, and transportation
and economic issues may halter adequate follow-up and treatment for complications or chronic diseases.
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Annex S1. List of variables included: Emergency Department registration/variables

1.

2.

20.

21.

22.

23.

24.

. Triage Code (Red/Orange/yellow/green) ’

. Presenting Complaint ’

Study Number ’ ‘

Hospital Number ’ ‘

Date of Admittance (DD/MM/YR) ’

Age (Years) ’ ‘

Sex (M/F) y \

Ethnicity y \

Time of Presentation ’ ‘

Temperature (Celsius) ’ ‘

Pulse (Beats per minute) ’ ‘

. Respiration rate ’ ‘

. Systolic Blood Pressure ’ ‘

. Diastolic Blood Pressure ’ ‘

. Oxygen Saturation ’ ‘

. Glasgow Coma Scale (GCS) ’ ‘

. Triage done (Yes/No)’ ‘

. Time of Triage ’ ‘

. Time of Treatment ’ ‘

Action in Emergency Room (Medication, Fluids, Oxygen, Antibiotics etc.) ’

Transfer to (General wards, ICU, OT)’ ‘

ED disposition (Admitted, Discharged, LAMA/DOR, Referred) ’

Death (Yes/No) ’

Diagnosis at Discharge l




Annex S2. Presenting Complaints Classification

The presenting complaints were recorded by an emergency nurse in the emergency form. The presenting
complaint was recorded in free text format (for example; a lady with chest pain and fever). The complaints were
retrospectively classified into nine main categories. The process of categorizations was performed in three phases
using STATA software. In the first phase, in total 761“presenting complaint texts” (e.g. fever, chest pain,
abdominal pain, limb fracture etc.) were generated and scored as 0 (no) or 1 (yes). In the second phase one or
more “International Classification of Primary Care-2 (ICPC-2)” codes, were allocated to each patient based on
the complaint categories first generated. In the third phase, one main presenting complaint was identified for each
patient. Obvious related complaints were combined into one single group (e.g. fever and chills). The categories
of nine main presenting complaints were; self-harm, injuries, infections, unconsciousness, CVD (cardiovascular
related complaints and diseases), respiratory complaints, OBGYN (obstetrics and gynecology), abdominal
complaints and other complaints. These categories were arranged in hierarchical order as shown in Fig 1 (“self-
harm” at first and “other complaints™ at last; i.e. if a patient had suicidal attempt irrespective to other complaints
then he/she will be in self-harm category). Self-harm implicates attempted suicide; either poisoning or hanging.
Infections complaint category included infections and also when presenting complaint was fever with no
specification of organ system involved. The category “other complaints” included musculoskeletal, neurology,

urinary, psychological and other complaints (general pain, feeling ill, male genital, eye/ear complaints etc.).
Follow-up interviews

Two trained research nurses conducted a structured telephone interview 90 days following the ED visit. The
research nurse contacted all patients (n=12,540) who provided phone numbers during the ED disposition. The
research nurse contacted twice when patients were not reachable the first time. The telephone interview included
information on 90-days mortality, and demographics (literacy, occupation, number of family members living
together, exposure level to smoke and hospital visit for the second time). Literacy was categorized as illiterate (no
formal education) and literate (formal education). Occupation was categorized into; paid job or business,
agriculture or housewives (women taking care of own house and family), student and elderly or sick (cannot work
because of being old or sick). Exposure to smoke was categorized into four groups; none, traditional stove (no
outlet for smoke coming out from the stoves), tobacco (cigarette or any kind of tobacco) and tobacco plus

traditional stove.



Annex S3. Telephone interview guide: Follow-Up at 90 days after emergency department disposition

1.

2.

. Main occupation ’

. Fuel for Cooking (traditional cooking stove, improved cooking stove, gas stove, electricity) ’

Study Number ’ ‘

Hospital Number ’ ‘

Date of Interview ’ ‘

Visited Dhulikhel Hospital (DH) for same condition after the last visit (Yes/No) ’ ‘

Visited other health facility for same condition after the last visit to DH (Yes/No) I:]

How long did you wait in ED before seeing a doctor (in minutes) ’ ‘

How do you like the services/patient management provided from ED (Very poor, Poor, OK/Fair, Good,

very Good) ’ ‘

Health status now (Better, Unchanged, Worse, Died) ’ ‘

If died, Date of dead (DD,MM,YR) y \

. Information given by (Patient, Relatives, Others) ’ ‘

. a) In Labor case, if baby alive (Yes/No) ’ ‘

. b) Number of baby delivered ’ ‘

. Number of members in house living together ’ ‘

. Education (Literate/Illiterate) ’ ‘

. Completed education level ’ ‘

. Smoking Tobacco (Yes/No) ’ ‘

. If smoking tobacco, number per day ’ ‘

. Additional Information l ‘




Table S1: Categories of presenting complaints and use of ICPC-2 codes

ICPC complaint Categories

Included ICPC-2 Codes

Self harm P77
Injuries

Fall Injury A80 b"

Transport Accident A80_a’

Physical Assault 725

Bite A86, S12, S13

Burn S14

Other Injury A85, A88, N80, B77, D79, D80, R87, R88, X82, Y80, H76, H78, H79, F76, F79, A80 c”,

A80 d", 173,174,175, 176,177,178, L79, 180, L81, S16, S17, S18, S19

Infections

Gastrointestinal/Urinary Infection D70, U70, U71

Respiratory Infection R74,R75,R76,R78, R81, R82, R83, A70

Fever (only) A02, AO3

Other Infection A78, A87,B70, H71,N71, S11, S71, W70, W71, X72
18] i & Seizure A06, NO7
Cardiovascular (CVD)

CVD complaints A11/K01, K04, K05, KO7

CVD discase K71, K73, K75, K76, K77, K78, K84, K86, K90, K96
Respiratory 1

Short Breath RO2

COPD/Asthma R95, R96

Other Respiratory

R03, R04, RO5, RO6, RO7, R21, R24, R29, R84, R85, R99

Obstretic & Gynaecology (OBGYN)

Pregnancy and Childbearing

W03, W05, W17, W18, W19, W27, W29, W80, W82, W83, W94, W96, W99

Menstruation Complaints

X02, X06, X07

Female Genital Complaints

X01, X14, X15, X18, X19, X21, X29, X87, X77, X99

Abd and Digestive

Nausea, Vomiting & Diarrhoea

D09, D10, D11

Abdomen Pain

D01, D02, D03, D06, D12, D25, D88

Other Digestive

D04, D08, D13, D14, D15, D16, D17, D19, D20, D21, D24, D29, D74, D75, D76, D77, D8,
D84, D85, D86, D89, D91, D95, D97, D98, D99

Other C laint:

Urinary Uo01, U02, U04, U0S, U06, U07, U08, U14, U77, U8S, U9S, U99
Neurology NO1, NO5, N06, NO8, N17, N18, N19, N28, N29, N74, N85, N87, N88, N89, N99
Musculoskeletal L01, L02, L03, LO5, L07, L08, L09, L12, L13, L14, L15,L17, L18, L19, L29, L71, L82, L83

Psychosocial Complaints

P04, P06, P16, P19, P20, P29, P74, P76, P85, P86, P99

Other Complaints, NOS

A01, A04, A0S, A08, A10, A29, A91, A92, B73, B82, F02, FO5, F29, HO1, H02, H04, S02,
S06, S07, 829, 877, S91, TO1, TO3, TO8, T11, T85, T86, T89, T90, T99, Y01, Y02, Y04, YOS5,
Y06, Y29, Y85, Y86, A66"

A80 b-Fall Injuries, A80_ a-Road Transport Accidents, A80_c-Animal Injuries, A66-Referred to study hospital

for intensive care unit.

"New codes that does not comply with ICPC-2 codes.



Table S2: Characteristics of adult population presenting to emergency department before and after the
earthquake during the study period

Characteristics Total Before EQ After EQ
Total Patients, n (%) 21892 7898 (36) 13994 (63)
Age, median (IQR) 40 (26-60) 40 (26-60) 40 (26-60)
Age (years), n (%)
17-45 12220 (56) 4457 (56) 7763 (56)
45-60 4125 (19) 1432 (18) 2693 (19)
=60 5547 (25) 2009 (26) 3538 (25)
Female, n (%) 11365 (52) 4241 (54) 7124 (51)

Patient location n, (%)

Rural 13150 (60) 4367 (55) 8783 (63)
Urban 7030 (32) 2357 (30) 4673 (33)
Information NA 1712 (8) 1174 (15) 538 (4)
Ethnicity, n (%)
Brahmin and Chhetri 9470 (43) 3571 (45) 5899 (42)
Janajati 10060 (46) 3545 (45) 6515 (47)
Dalit 1798 (8) 534 (7) 1264 (9)
Others 564 (3) 248 (3) 316 (2)

ED disposition, n (%)

Non-Hospitalized 12101 (55) 3680 (47) 8421 (60)
Hospitalized 6429 (29) 3243 (41) 3186 (23)
Mortality at ED 59(0.3) 7(0.1) 52(0.4)
Information NA 3303 (15) 968 (12) 2335 (17)

Non-Hospitalized (n=12104) , n (%)

Doctor-initiated discharge 10951 (90) 3389 (92) 7562 (90)
Family-initiated discharge 1150 (10) 291 (8) 859 (10)

Hospitalized (n=6437) , n (%)

General wards 4756 (74) 2563 (79) 2193 (69)
ICU or OT 489 (8) 272 (8) 217 (7)
Reffered to other hospitals 1184 (18) 408 (13) 776 (24)

Presenting Complaints, n (%)

Injuries 6385 (29) 2182 (28) 4203 (30)
Abdominal complaints 4961 (23) 1763 (22) 3198 (23)
Infections 3524 (16) 1236 (16) 2288 (16)
Respiratory complaints 2018 (9) 808 (10) 1210 (9)
OBGYN 1126 (5) 590 (7) 536 (4)
CVD 865 (4) 234 (3) 631 (5)
Unconsciousness 616 (3) 223 (3) 393 (3)
Self-harm 381 (2) 166 (2) 215(2)
Other complaints 2016 (9) 696 (9) 1320 (9)

EQ-earthquake, IQR-inter quartile range, NA-not available, ED-emergency department, ICU-intensive care unit,
OT-Operational Theater, OBGYN-obstetrics and gynecology related complaints, CVD-cardiovascular diseases or
complaints.
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Figure S1: Distribution of family-initiated discharge by sex and age group in years
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Abstract

Background: In low-income countries, pediatric emergency facilities are largely
underdeveloped: child mortality in emergency care is more than twice that of adults, and
pediatric post-discharge mortality (PPDM) is as high as in-hospital mortality. More knowledge
is needed to improve services and reduce mortality in pediatric emergencies. We assessed
characteristics, triage validity and post-discharge mortality in an unselected pediatric

emergency population in Nepal.

Methods: Characteristics of pediatric patients who entered the emergency department in a
local hospital were prospectively recorded. Triage assessment was included for a part of the
study period. To assess PPDM mortality, patient households were followed-up by telephone

interviews at 90 days.

Results: Among the 5740 children included in the analyses, presenting complaints categories
were dominated by infections and injuries (~40% each). The majority were boys, and 62%
were discharged without hospital admission. Information on triage was available for 1248
children. Among those triaged red, 28% were hospitalized in general wards (adjusted odds ratio
(aOR) 4.1, 95% CI 1.9-8.9)) and 42% were transferred to intensive care or other higher levels
of care (aOR 32.1, 95% CI 13.5-76.6) compared to green triage. PPDM was assessed for 961
children, of whom 1.3% had died (2.1% girls and 0.8% boys). Two out of three PPDM
presented as infections. Children <1 year had higher risk of PPDM compared to children 5-16
years old (aOR 4.3, 95% CI 1.2-15.5). Nearly 16% of those triaged red had died at time of
interview (aOR compared to green: 56.5, 95% CI 4.6-687.3). Exposure to traditional stove at
home was strongly associated with mortality risk (aOR 13.8, 95% CI 1.8-108.3 compared to

none exposure).

Conclusion: The majority of pediatric emergency patients were injuries and infections. Girls
were attended less frequent than boys, but displayed higher risk of death after discharge. High
triage priority categories were strong indicators for intensive care need and for mortality after
discharge. The study supports the use of triage systems and the need for interventions that can
reduce PPDM. Such interventions should emphasize effective treatment of infections and

injuries, and identification of children at risk for complications after discharge.



INTRODUCTION

More than 6 million children under 15 years died worldwide in 2017, 5.4 million of them were
under the age of 5 years (1). UNICEF reported that 80% of under-5 mortality were in South
Asia and Sub-Sahara Africa (2). More than half of these deaths could be prevented and treated

with low-cost interventions (1-3).

It is warranted that pediatric emergency health care services are addressed to effectively reduce
child mortality (4, 5). The Disease Control Priorities project has estimated that almost 45% of
deaths and 36% of disability-adjusted life years (DALYs) in low and middle income countries
(LMICs) are compounded with diseases and injuries that need to be addressed by emergency
health care services (6). The situation for pediatric emergency care seems to be a particular
target for improvements (4): A systematic review from emergency departments (EDs) in 59
LMICs reported an overall median mortality of 1.8%, and mortality was much higher in
pediatric facilities (4.8%) compared to adult or general facilities (0.7%) (7). In line with this,
the World Health Organization (WHO) has concluded that strengthening pediatric capacity and
competence in health systems would effectively reduce many unwanted child deaths (1).
However, pediatric emergency care is typically underdeveloped in LMICs. Nepal is one such
example: Although under-5 child mortality is unacceptably high (39 deaths per 1,000 live

births) (8), there is no system for pediatric emergency care (9).

A remarkable knowledge gap in pediatric emergency epidemiology in LMICs makes
appropriate planning of emergency services challenging (7, 10). Pediatric post-discharge
mortality (PPDM) in developing countries is high, and a systematic review concluded recently
that PPDM occurs in similar numbers or exceeds the in-hospital mortality (11). To reduce child
mortality, one must therefore emphasize interventions that can reduce both hospital mortality
and PPDM. We have previously described characteristics and post-discharge mortality among
adults in a Nepalese hospital (manuscript in press). The post-discharge mortality in adult
population was more than 20-fold the ED mortality, and was particularly high among patients
with respiratory and cardiovascular complaints. Similar studies relevant to pediatric emergency

care arc scarce.

The present study aims to describe characteristics, presenting complaints (PCs) and indicators
of severity, including triage categories in a pediatric emergency population and to explore

associations with post-discharge mortality. Thus, in a sub set of the population, follow-up



information was assessed by telephone interviews with family members 90 days after discharge

from emergency care.
MATERIALS AND METHODS
Study design and setting

A prospective observational study was conducted in the ED of Dhulikhel Hospital (DH), a 375
bedded non-government university hospital in Nepal. The hospital has a neonatal and a
pediatric intensive care unit, and a pediatric ward with 45 beds in total. This hospital is located

in semi-urban region in Dhulikhel, in Kavrepalanchok district 30 km northeast of Kathmandu.

Kavrepalanchok district has a total population of nearly 400,000, of them 51% are female (12).
The median age in this region is 23 years, and 20% are 0-15 years old (12). The three main
ethnic groups in the district are Brahmin or Chhetri (36%) followed by Janajati (51%) and Dalit
(7%) (12). The living conditions in Kavrepalanchok district are generally quite basic; one

example is that 78% of the population use wood as a main type of cooking fuel (12).
Data collection and participants

Demographic and clinical information was prospectively registered on systematic emergency
forms by ED staffs for all patients who sought care at the ED from September 2013 to
December 2016 (supplementary material). Patients 16 years and under were included in the
current study (Figure 1A). Data collection was interrupted by infrastructure challenges (Sept
2014-Feb 2015) and (Sept and Nov 2016), and earthquakes (April 25-May 16 2015). Data from
the earthquake period has been described previously (13).

The pediatric version of Rapid Emergency Triage and Treatment System (RETTS-P) (14) with
four color codes: red, orange, yellow and green for very high, high, medium and low risk,
respectively was used to assess all pediatric patients at presentation in the ED from March 2015
to April 2016. We used the English version of RETTS-P (supplementary material). RETTS
was developed in Sweden and has been increasingly used in the Scandinavian countries.
RETTS-P has been described in previous studies and reliability has been reported as good (15-
17). RETTS-P has not been reported used in low-resource settings. Patients that were triaged
and were eligible for the telephone interviews (Figure 1B) were further assessed for mortality

at 90 days.

Follow-up interviews



At ED disposition, a family member was asked for consent for a telephone-interview at 90 days
after initial presentation to the ED. Trained research nurses called those who consented and
performed the structured telephone interview with the family members of pediatric patients.
The structured questionnaire (supplementary material) included information on death during

last 90 days and living conditions (use of traditional stove for cooking).
Variables

Research nurses with detailed knowledge of the area used the patient’s home addresses to
categorize their residence into rural (living outside a municipality) or urban (living inside a
municipality). Ethnicity is closely related to socio-economic status in Nepal and was
categorized into four groups recognized by Nepali authorities; Brahmin and Chhetri, Janajati,
Dalit, and others. Brahmin and Chhetri are generally considered as a group having a more

privileged socioeconomic status and Dalit typically have a less privileged socioeconomic status

(18).

Time of presentation at ED was categorized: daytime (08-16 weekdays) or after working hours
(16-08, and holidays). ED disposition was categorized as follows: admission to pediatric or
general wards; admission to intensive care unit (ICU), operating theatre (OT) or referral to
other hospitals; discharge from ED; death in ED. Admission to ICU or OT, and referral to other
hospital were grouped together because these were considered in need of advanced care directly
from the ED. Referrals from ED typically constitute those in need of intensive care or surgery
when there was not enough capacity or when specific care was not available at study hospital

(typically neurosurgery).
Presenting complaints classification

The PCs from the emergency forms were translated into “International Classification of
Primary Care-2 (ICPC-2)” codes (19), and classified into seven main categories; injuries,
suspected infections, abdominal complaints, respiratory complaints, poisoning,
unconsciousness and seizures, and other complaints (Figure 1A). The strategy for presenting
complaint categorization and use of ICPC-2 codes is presented in the supplemental material

Table S1.
Data analysis

Data analyses were performed using STATA 15 (StataCorp LP, College Station Texas, USA).

Descriptive data is presented by numbers and percentages. Associations between patient



characteristics and outcome variables (mortality at 90 days and ED disposition) were assessed
by logistic regression. Unadjusted odds ratios (ORs) and ORs adjusted for age in years and sex
(aOR) are presented with 95% confidence intervals (CIs).

Sensitivity analyses were performed to assess possible selection bias related to those that could
be followed for interviews after discharge (Table S2 to Table S6 in supplementary material).
Thus, we assessed whether characteristics in the subpopulations who could be followed by
interview and those that were assessed by triage were different from those who were not
included in these analyses by comparing distributions of characteristics in these groups. We
also assessed possible differences in population characteristics before and after the earthquake

period (Table S7 in supplementary material).
Ethics

The Regional Committee for Medical and Health Research Ethics in South East Norway
evaluated the project in 2014 and later in 2018 with amendments regarding planned
publications (2014/1246) and (2018/163). The Committee concluded that the project was not
within Norwegian health research regulations. Thus, the project is under Nepali regulations
and the study was approved by the institutional ethical review committee of Kathmandu
University School of Medical Sciences in Nepal (58/13). As this study is based on routinely
collected pseudo-anonymized patient information in the hospital, informed consent from the
patients was not obtained in individuals, as approved by the local ethical committee of
Kathmandu University School of Medical Sciences in Nepal. Verbal consent was taken for

information on telephone numbers, and at the beginning of the telephone interviews.
RESULTS

Figure 1A and Figure 1B shows the population and subsets of the population that were included
in the analyses. We analyzed two sets of the population. First, we assessed all pediatric patients
that were registered in the ED during the whole study period (Figure 1A). Next, we restricted

our population to those who had information on triage (Figure 1B).

Among 6317 pediatric patients registered in ED during the study period, 5740 (90%) had
complete information on presenting complaints and demographic information (Figure 1A), and
4296 could be included in analyses of hospital disposition. Of the 5740 included patients, a

total of 2951 patient’s consented to be called after discharge for interview and phone numbers



to be recorded in the patient registry. Of these 2951 patients, 961 (33%) households were

reached for the follow-up telephone interviews at 90 days.

The triaged population numbered 1462 children: 1248 (85%) of these had complete
information and 497 (34%) were telephone interviewed 90 days after discharge (Figure 1B).

Analyses comparing characteristics of those included and not included in the sub populations
are presented in supplemental tables S2-S6. Overall, these analyses show no meaningful

differences between those included in the sub-set analyses and those who were not.

The distribution of presenting complaints and demographic variables according to the main
categories of presenting complaints are presented in table 1A. The median age of the population
was 7 years, and 61% were 5 years or older. Boys were over represented in the total ED
population; 63% of the children were male, and this proportion was similar in most presenting
complaints groups. The children typically lived in rural areas (61%), and similar within the PC
groups. The distribution of ethnicity was remarkably similar for the different PC groups, and
typically 40-50% of the children were from the more privileged groups Brahmin and Chhetri.
The PCs were dominated by injuries and infections, each accounting for ~40%. Children with

infection were typically younger (median 4 years) than injured children (median 9 years).

Roughly 80% of children presented in the ED after office hours and during holidays (Table
1B). Over 60% were discharged home without hospitalization, and 8% were directly admitted
to ICU or OT or were referred to other health facility. Less than 1% died in ED. The patterns
of demographic characteristics and disposition were similar for most PC groups. However,
among unconscious and poisoned children some different patterns were displayed. There was
a larger proportion of girls than boys who were brought unconscious, and 30 % of poisoned

children were admitted directly to higher levels of care.

Results for the population that was interviewed 90 days after discharge from ED is shown in
table 2. Post-discharge mortality was low; only 12 (1.3%) of the 961 interviewed patients had
died. Risk of PPDM was higher in children under 1 year compared to children 5-16 years, (sex-
adjusted OR 4.3, 95% CI 1.2-15.5). Also, there was a tendency towards higher risk of PPDM
in girls (2.1%) than boys (0.8%), (age-adjusted OR 2.6, 95% CI 0.8-8.4)). Mortality tended to
be higher in rural populations compared with urban populations (age and sex adjusted (aOR)
5.9, 95% CI10.8-46.5). Children from homes with a traditional stove had an increased mortality
risk (aOR 13.8, 95% CI 1.8-108.3). When assessing mortality in different PC categories, two



out of three PPDM deaths had presented as suspected infections (aOR for mortality in
infections compared to other complaints was 2.7, 95% CI 0.8-9.4).

Results for the triaged population is shown in the table’s 3A, 3B and 3C. Distribution of triage
categories by presenting complaint categories is shown in table 3A. Overall, 4% of children
had a red triage category, 15% orange, 49% yellow, and 32% green. Considering red and
orange cases as high severity with need of urgent care, these two categories added up to 60%
of the poisoned patients, 23% of the infections, 13% of the injured and 14% of abdominal
complaints. Within infections, suspected respiratory tract infections had the highest severity

(red or orange) indicated by 32% (Table 3B).

Associations between triage category and hospital disposition is shown in table 3C. For red
category, 28% were admitted in the general wards (aOR was 4.1, 95% CI 1.9-8.9 compared to
discharge from ED), and 42% were admitted to ICU or OT or were referred to other hospitals
(aOR was 32.1, 95% CI 13.5-76.6 compared to discharge from ED).

Associations for PPDM in the interviewed population that had received a triage code is
presented in table 4. Nearly 16% of those triaged red had died at time of interview and aOR for
death in red category was 56.5 (95% CI 4.6-687.3). Mortality in orange category (2.6%) was

also high compared to green category (0.7%), but with low numbers and low precision.
DISCUSSION

Infections and injuries dominated in the pediatric emergency population. Urgency, identified
by orange or red triage code at presentation, was particularly high in children with infections.
Also, red triage code was strongly associated with more use of advanced care and increased

post-discharge mortality risk.
Strengths and limitations

This is a single-center study; thus generalizations should be done with caution. However, the
cohort comprised a large population from both rural and urban regions and the distribution of
patient characteristics show that the patient population is highly representative for the region
in respect to age, gender, geography and ethnicity. Also, the long data collection period is a
strength; the study includes data from a three-year period, covering possible seasonal
variations. However, it is a limitation that the study had low follow-up rates for the 90 days
telephone interviews. Therefore, the results related to interview information should be

interpreted with caution. However, again, we show that those lost to follow-up have similar



characteristics and PCs. We cannot rule out the possibility of selection bias in the interviewed
patients with higher follow-up in healthier and more resourceful families, which may lead to
possible underestimation of mortality. Patients who did not provide their telephone number
were not interviewed and these patients might not have had a phone due to economic conditions
and could also be frailer than the ones available for interviews. Also, it is possible that families

who were called and did not answer were more likely to have lost a child.
Characteristics of patients

In our study injuries and suspected infections dominated the presenting complaints in children<16
year of age. We have identified six studies (20-25) that have described the disease spectrum of
pediatric emergency patients in Asian LMICs, and some patterns are remarkably similar across
studies. Broadly, infections and injuries are dominating in unselected pediatric emergency patients,
and typically children in these EDs are young with a median age 2-7 years in studies including
children up to 13 or 18 years (23, 25). Interestingly, several pediatric studies reported that boys are
considerably overrepresented: in Pakistan 60% were boys (20), a study from Malaysia reported
male to female ratio of 1.5:1 (22), a Cambodian study reported 54% boys (25), and a large study
from India reported a male to female ratio of 3:1 (21). Few suggestions to explain this has been
forwarded in the mentioned literature. Singhi et al (21) suggested that a possible explanation could
be increased vulnerability of boys to ill health. Another explanation may be that boys are more
valued in these societies and, therefore, receive preferential attention from the family during
illnesses, possibly particularly when resources are limited. In our study, 63% of the ED population
were boys, while statistics from the Nepali population for 2017 shows that approximately 51%
were boys in age groups 0-9 years and there were no meaningful sex-difference in age 10-19 years
(26). It has been suggested that in Nepal, boys are more valued than girls and receive advantageous
attention and are prioritized for health care during illness (18, 27, 28), but there are also possible
roles of biological sex-differences in disease vulnerability. Interestingly, different studies have
reported different sex-specific patterns for specific diseases. A study from Mauritania in children
<5 years with diarrhea and respiratory diseases (29) found higher risk for diarrhea-associated deaths
among females while respiratory disease-associated deaths were more common in males. The
patterns for injuries is more consistent: several studies have shown that the proportion of injured
pediatric patients is higher in males than in females (20, 22, 30, 31). The assumption of gender
inequality in our study may also be strengthened by the observation of more girls than boys in the
categories unconsciousness and poisoning, possibly indicating that girls were taken to hospital

when they were critical or life threateningly sick. This observation is novel, and needs to be



replicated in larger studies and similar settings. Also, our findings for distribution of mortality after
ED discharge indicates higher mortality in girls.
Disposition and pediatric ED

In our study, the proportion of hospitalized children was 37% compared to 9%, 51% and 25% in
studies in similar age groups from Pakistan (20), Cambodia (25), and Malaysia (22) respectively.
In two other studies from Pakistan (23) and India (21) with younger populations, the proportions
of hospitalization were higher, (45%) and (42%) respectively. The high proportion of discharge
home from ED in LMICs are in contrast with countries where the primary health care system
screens the majority of patients before they eventually present to the hospital ED (32). Non-
pediatric EDs in LMICs are typically crowded and receive patients for assessment with a wide
spectrum of severity, hence, pediatric competence and systems that can specifically evaluate and
prioritize pediatric patients seem to be essential. The WHO conducted a study in 21 hospitals in
low income settings to assess quality of care for seriously ill children (33), and found heterogeneity
in pediatric critical care and competence in assessing pediatric illnesses and treatment. The main
recommendations for improvements in LMIC pediatric emergency care include systematic triage,
regular monitoring of patients and strengthen pediatric emergency care competence (4, 33-35). A
review of emergency medicine in Nepal concludes that the country has critical shortage of
emergency health service providers, and that the field of emergency medicine has largely been
neglected in terms of health system development and specialist training (9).

Pediatric triage in LMIC

Various triage systems have been developed to help emergency health care providers to make
accurate priority decisions. The RETTS triage system was developed in Sweden and has been

increasingly used in the Scandinavian countries (15-17).

Pediatric emergency triage system was recently systematically assessed (36), and only one of
the 18 studies of triage system reliability identified in the systematic review (36) was from a
LIC (37). Thus, the present report of triage priority categories in a pediatric population in a low
income setting is unique. We also report associations between triage category and indicators of
disease severity such as hospital admittance, ICU treatment and post-discharge mortality. We
have identified no previous study that has assessed whether PPDM could be associated with
severity at presentation. Further studies are needed to identify triage systems that can operate

well in low-resource settings. It will be important to validate such systems.

Pediatric post-discharge mortality (PPDM)



PPDM in LIC was recently reviewed (11). In that systematic review of 24 individual studies,
post-discharge mortality was often higher than in-hospital mortality. In our study, in-hospital
mortality was less than 1%, and PPDM was two times higher. In previous studies, PPDM varied
between 1-2% for anemia and malaria subpopulations and higher for those with malnutrition
and pneumonia (3%-20%) (11). Our study is based on an unselected emergency population,
where more than half of the children were discharged without hospitalization and this can
explain the low hospital mortality. It is important to note that the great majority of the studies
included are from Africa, typically including only specific diagnostic groups (11). Only two of
the studies (38, 39), both from Africa, included all hospital admissions. Ours, however,
assessed an emergency population where <40% were admitted. In those studies, infant age was
associated with higher mortality than higher ages and this is in line with our findings. In-
addition, PPDM was higher in females than males. Similar sex-specific analyses were only
performed in few previous studies, and the patterns are not conclusive. Higher PPDM for girls
(about two times than for boys) were found in a diarrheal study from Bangladesh (40), and for
respiratory tract infections from Kenya (41). In our study, girls were under represented among
the children seeking emergency care although the mortality was higher in girls. However,
present findings related to triage categories do not support a hypothesis that girls were more

severely sick at admittance to ED attendance (data not shown).

In our study, we found that post discharge mortality in children with infections was about 3-
fold that of all other complaints combined. In other studies, specific diagnosis has been main
target for the analyses (11, 39, 42). Thus, in those studies, typically malnutrition and respiratory
tract infections had the highest PPDM risk.

We explored the usefulness of triage codes in indicating risk of PPDM and found a very strong
association, were PPDM in the red category was 16% and with a gradual reduction in risk by
lower triage category. We are not aware of other studies that have assessed triage and PPDM.
In the reviewed post-discharge mortality studies, lower oxygen saturation on admission was
associated with higher mortality risk after discharge (38, 43) but hypoxemia (<90%) was not

associated with post-discharge mortality in malnourished patients (44).

The present study assessed factors related to socioeconomic conditions and housing and we
found that PPDM was higher for those that lived in rural compared to urban areas. We also
found that living in a house with traditional stove was a strong indicator of higher mortality

risk. Houses with traditional wooden stoves are typical for rural areas and low income, and



could also relate to low indoor temperatures and high smoke exposure, that in turn, could
negatively influence specifically respiratory health. Our finding is supported by a meta-analysis
of 24 studies by Dherani et al (45) that concluded increased risk of pneumonia in young

children by exposure to unprocessed solid fuel by a factor of 1.8.
FINAL REMARKS

The study is observational and the follow-up was not powered to reach firm conclusions.
Nevertheless, our findings in this unselected pediatric emergency population highlighted that
pediatric emergency patients typically present with infections and injuries, and that less girls
than boys presented to ED. Moreover, post discharge mortality in girls was two-fold that of
boys, and it is particularly high in infants and in children that presented with suspected
infections. Finally, we found that high triage priority levels at ED presentation was strongly
associated with need of advanced care and increased mortality risk after discharge. These
findings support that triage assessment systems should be implemented in low resource
settings, and the need for interventions that can reduce mortality after discharge. We suggest
that such interventions should emphasize effective treatment of infections and injuries, and

identification of children at risk for complications after discharge.
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Figure 1B. Flow diagram of triaged patients and interviewed

Patients triaged and eligible
for interviews

Excluded 214 patients due n-1.462

to incomplete information e —

on hospital disposition Patients included in further
analysis

n=1.248

Patients interviewed
n=497

— Injuries n=506

|| Suspected infections
n=474

Abdominal
complaints n=103

Respiratory
complaints n=59

— Poisoning n=20

|| Unconsciousness &
Seizures n=20

|| Other complaints*
n=66

*Other complaints included musculoskeletal, neurology, urinary, cardiovascular diseases or complaints,
psychology and other general complaints.
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Table 2: Association between patient’s characteristics and presenting complaint
categories, and 90 days mortality among 961 children interviewed by telephone 90 days

after emergency department visit from September 2013-December 2016

Characteristics Total 90-days Unadjusted Adjusted"
Interviewed mortality
OR 95%CI OR 95%CI
Total, n(%) 961 12 (1.3)
Sex, n(%)
Female 340 (35) 7(2.1) 2.6 (0.8-8.2) 2.6 (0.8-8.4)
Male 621 (65) 5(0.8) Ref Ref
Age, (years), n(%)
<1 96 (10) 4(4.2) 4.2(1.2-15.3) 4.3 (1.2-15.5)
1-<5 275 (29) 2(0.7) 0.7 (0.1-3.6) 0.7 (0.1-3.5)
5-16 590 (61) 6(1.0) Ref Ref
Patient location, n(%)
Urban 313 (33) 1(0.3) Ref Ref
Rural 648 (67) 11(1.7) 5.4 (0.7-41.9) 5.9 (0.8-46.5)
Exposure to traditional stove
No 505 (53) 1(0.2) Ref Ref
Yes 456 (47) 11(2.4) 12.5(1.6-96.9)  13.8 (1.8-108.3)
Presenting Complaints, n(%)
Suspected infections 380 (40) 8(2.1) 3.1(0.9-10.4) 2.7 (0.8-9.4)
Other complaints 581 (60) 4(0.7) Ref Ref
ED disposition, n(%)"
General wards 298 (36) 2(0.7) Ref Ref
ICU or OT or Referred 61 (7) 2(3.3) 5.0 (0.7-36.3) 4.7 (0.6-34.5)
Discharged 466 (57) 6(1.3) 1.9 (0.4-9.6) 1.9 (0.4-9.6)

YAdjusted for sex and age in continuous. CI=Confidence Interval. ‘Analysis done with smaller denominators.
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Table 3B: Distribution of RETTS triage categories by categories of infections among

children presenting to emergency department in Dhulikhel Hospital from March 2015-
April 2016.

Characteristics Total Gastrointestinal ~ Urinary  Respiratory Fever Other
infections infections infections infections”
Total Patients, n (%) 474 233 (49) 2(0.4) 119 (25) 89 (19) 31 (7)
Triage, n (%)
Red 20 (4) 7(3) 0 9(8) 2(2) 2(6)
Orange 88 (19) 37 (16) 0 28 (24) 15 (17) 8(26)
Yellow 266 (56) 134 (58) 0 63 (53) 52 (58) 17 (55)
Green 100 (21) 55(23) 2 (100) 19 (16) 20 (22) 4(13)

*Other infections included otitis media, skin infection, discharge from wound and other infections
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Table 4: Triage priority levels and 90 days mortality among 497 children presenting to
the emergency department at Dhulikhel Hospital from March 2015 to April 2016.

Characteristics Triage  Total 90-days mortality Unadjusted Adjusted?
OR 95%Cl1 OR 95%CI
Total Patients, n (%) 497 9(1.8)
Triage code (n=497), n(%) Red 19 (3.8) 3 (15.8) 28.5(3.0-290.3)  56.5 (4.6-687.3)
Orange 78 (15.7) 2(2.6) 4.0 (0.4-44.8) 3.7(0.3-43.2)
Yellow  247(49.7) 3(1.2) 1.9 (0.2-18.1) 1.6 (0.2-16.1)
Green 153(30.8)  1(0.7) Ref Ref

IAdjusted for sex and age in continuous.
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Supplementary Material

1 Supplementary: List of variables at emergency department (ED)

—

=N o0 kWD

[N T NG T NG T NG T NS I e T e T e T T o S =S S
AW DO = O 0O 0 NN R WD = O

. Triage Code (Red/Orange/yellow/green) |

. ED disposition (Admitted, Discharged, LAMA/DOR, Referred) ‘
. Death (Yes/No) | |

Study Number | |

Hospital Number ] ‘
Date of Admittance (DD/MM/YR) |

Age (Years) | |

Sex (M/F) | |
Ethnicity | |

Time of Presentation | ‘

Temperature (Celsius) ] |

Pulse (Beats per minute) | |

. Respiration rate | |

. Systolic Blood Pressure | |

. Diastolic Blood Pressure | |

. Oxygen Saturation | |
. Glasgow Coma Scale (GCS) | ‘
. Triage done (Yes/No) | ‘

. Time of Triage | |

. Time of Treatment | ‘

. Presenting Complaint |

. Action in Emergency Room (Medication, Fluids, Oxygen, Antibiotics etc.) |

. Transfer to (General wards, ICU, OT) | \

. Diagnosis at Discharge |
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2 Supplementary: Telephone interview guide at 90 days of ED disposition

A

10.
11.
11.
12.
13.
14.
15.
16.
17.
18.
19.

Study Number | |

Hospital Number | |

Date of Interview | |
Visited Dhulikhel Hospital (DH) for same condition after the last visit (Yes/No) | |
Visited other health facility for same condition after the last visit to DH (Yes/No) :I

How long did you wait in ED before seeing a doctor (in minutes) ‘ |

How do you like the services/patient management provided from ED (Very poor, Poor,
OK/Fair, Good, very Good) | ‘

Health status now (Better, Unchanged, Worse, Died) | |
If died, Date of dead (DD,MM,YR) | \

Information given by (Patient, Relatives, Others) ‘ ‘

a) In Labor case, if baby alive (Yes/No)
b) Number of baby delivered |

Number of members in house living together | |

Main occupation | |

Education (Literate/Illiterate) ‘ ‘

Completed education level | |

Smoking Tobacco (Yes/No) | |

If smoking tobacco, number per day | |

Fuel for Cooking (traditional cooking stove, improved cooking stove, gas stove, electricity) :

Additional Information| ‘




3 Supplementary descriptions

3.1 Presenting Complaints Classification

The presenting complaints were recorded by an emergency nurse in the emergency form. The
presenting complaint was recorded in free text format (for example; a lady with chest pain and fever).
The complaints were retrospectively classified into seven main categories. The process of
categorizations was performed in three phases using STATA software. In the first phase, in total
761“presenting complaint texts” (e.g. fever, chest pain, abdominal pain, limb fracture etc.) were
generated and scored as 0 (no) or 1 (yes). In the second phase one or more “International Classification
of Primary Care-2 (ICPC-2)” codes, were allocated to each patient based on the complaint categories
first generated. In the third phase, one main presenting complaint was identified for each patient.
Obvious related complaints were combined into one single group (e.g. fever and chills). The categories
of seven main presenting complaints were; injuries, suspected infections, abdominal complaints,
respiratory complaints, poisoning, unconsciousness and seizures, and other complaints. These
categories were arranged in hierarchical order as shown in Figure 1A (“injuries” at first and “other
complaints” at last; i.e. if a patient had injury irrespective to other complaints then he/she will be in
injury category). Suspected infections complaint category included infections and also when presenting
complaint was fever with no specification of organ system involved. The category “other complaints”
included musculoskeletal, neurology, urinary, psychological and other complaints (general pain,

eye/ear complaints etc.).
3.2 Follow-up interviews

Two trained research nurses conducted a structured telephone interview 90 days following the ED visit.
The research nurse contacted all patients (n=2951) who provided phone numbers during the ED
disposition. The research nurse contacted twice when patients were not reachable the first time. The

telephone interview included information on 90-days mortality and exposure level to smoke.



4.  Supplementary Tables

Supplementary Material

Table S1: Categories of presenting complaints and use of ICPC-2 codes

ICPC complaint Categories

Included ICPC-2 Codes

Poisoning
Iniuries

Fall Iniurv

Transport Accident

Physical Assault

Bite

Burn

Other Iniurv
Infections

Gastrointestinal Infection

Urinary Infection

Respiratorv Infection

Fever (onlv)

Other Infection
Unconsciousness & Seizure
Cardiovascular (CVD)

CVD complaints

CVD disease
Resniratorv complaints

Short Breath

Asthma

Other Respiratory
Gvnaecologv complaints

Pregnancy and Childbearing Comnlications

Menstruation Complaints

Female Genital Complaints
Abdomen and Digestive

Nausea. Vomiting & Diarrhoea

Abdomen Pain

Other Digestive
Other Comblaints

Urinarv

Neurologv

Musculoskeletal

Psychosocial Complaints

Other Complaints. NOS

A6

A80 b°

A80 a

725

S12.S13

S14

A88.N80. D79. D80. R87. Y80. H76. H78. H79. F76. F79.

D70

U7l

R74.R75.R76.R78.R81. R83. A70
A02. AO3

A78. A87.B70.N71.N73.S11
A06.NO7

A11/K01. K04. K07
K71.K73. K86

RO2
R96
R03.R04. R05. R06. RO7. R21. R24. R29. R99

WO03. W05. W29
X02. X06. X07
X01. X14. X21. X29. X77

D09.D10.D11
DO1. D02. D06. D12, D25. D88
D08. D13. D14. D15. D16. D17. D19. D20. D21. D24.

U01. U02. U04. U05. U06. U07. U0S. U95. U99

NOL. NO5. NO6. NO8. N17. N19. N28. N29. N85. N88. N&9
LO1.L02.L03.L05.L07.L09.L12.L14.L17. L18. L19.
P04, P16. P19, P20. P29. P85. P86. P99

AO01. A04. AOS5. AOS. A10. Al6. A29. A92. A93. A%4

A80_b-Fall Injuries, A80_a-Road Transport Accidents, A80 c-Animal Injuries, A66-Referred to study hospital for
intensive care unit."New codes that does not comply with ICPC-2 codes.



Table S2. Characteristics of total patients (n=6317) and included patients (n=5740) in the analysis of TablelA

Characteristics Total patients Not Included Included
Total Patients, n (%) 6317 577 5740
Age, median (IQR)” 7(2-12) 8 (4-12) 7(2-12)
Age (years), n (%)
<l 544 (9) 23 (4) 521(9)
1-<5 1871 (30) 131(23) 1740 (30)
5-16 3862 (61) 383 (66) 3479 (61)
Information NA 40 (1) 40 (7) 0
Female, n (%) 2337 (37) 227 (39) 2110 (37)
Patient location, n(%)
Rural 3662 (58) 140 (24) 3522 (61)
Urban 1767 (28) 58 (10) 1709 (30)
Information NA 888 (14) 379 (66) 509 (9)
Ethnicity, n (%)
Brahmin and Chhetri 2828 (45) 255 (44) 2573 (45)
Janajati 2797 (44) 251 (44) 2546 (44)
Dalit 548 (9) 41 (7) 507 (9)
Other 144 (2) 30 (5) 114 (2)
Presenting Complaints, n(%)
Injuries 2284 (36) 7(1) 2277 (40)
Suspected Infections 2256 (36) 19 (3) 2237 (39)
Abdominal complaints 453 (7) 2 (0.4) 451 (8)
Respiratory complaints 257 (4) 3(1) 254 (4)
Poisoning 89 (1) 1(0.2) 88(2)
Unconsciousness and Seizures 86 (1) 4(1) 82 (1)
Other complaints 375 (6) 24 (4) 351 (6)
Information NA 517 (8) 517 (90) 0

“Within available information. IQR=Interquartile range. NA=Information not available.
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Table S3. Characteristics of total patients (n=5740) and included patients (n=4296) in the analysis of Table1B

Characteristics Total patients Not Included Included
Total Patients, n (%) 5740 1444 4296
Age, median (IQR) 7(2-12) 6 (2-12) 7(2-12)
Age (years), n (%)
<l 521 (9) 155 (11) 366 (9)
1-<5 1740 (30) 465 (32) 1275 (30)
5-16 3479 (61) 824 (57) 2655 (62)
Female, n (%) 2110 (37) 550 (38) 1560 (36)
Patient location, n(%)
Rural 3522 (61) 845 (59) 2677 (62)
Urban 1709 (30) 389 (27) 1320 (31)
Information NA 509 (9) 210 (15) 299 (7)
Ethnicity, n (%)
Brahmin and Chhetri 2573 (45) 643 (45) 1930 (45)
Janajati 2546 (44) 659 (46) 1887 (44)
Dalit 507 (9) 114 (8) 393 (9)
Other 114 (2) 28 (2) 86 (2)
Presenting Complaints, n(%)
Injuries 2277 (40) 537 (37) 1740 (41)
Suspected Infections 2237 (39) 578 (40) 1659 (39)
Abdominal complaints 451 (8) 108 (7) 343 (8)
Respiratory complaints 254 (4) 67 (5) 187 (4)
Poisoning 88 (2) 28 (2) 60 (1)
Unconsciousness and Seizures 82 (1) 22 (2) 60 (1)
Other complaints 351 (6) 104 (7) 247 (6)

IQR=Interquartile range. NA=Information not available.



Table S4. Characteristics of total patients (n=5740) and interviewed patients (n=961) included in the analysis of
Table2

Characteristics Total patients Not Included Included
Total Patients, n (%) 5740 4779 961
Age, median (IQR) 7 (2-12) 7 (2-12) 7(2-12)
Age (years), n (%)
<l 521 (9) 425 (9) 96 (10)
1-<§ 1740 (30) 1465 (31) 275 (29)
5-16 3479 (61) 2889 (60) 590 (61)
Female, n (%) 2110 (37) 1770 (37) 340 (35)
Patient location, n(%)
Rural 3522 (61) 2874 (60) 648 (67)
Urban 1709 (30) 1396 (29) 313 (33)
Information NA 509 (9) 509 (11) 0
Ethnicity, n (%)
Brahmin and Chhetri 2573 (45) 2128 (45) 445 (46)
Janajati 2546 (44) 2130 (45) 416 (43)
Dalit 507 (9) 413 (9) 94 (10)
Other 114 (2) 108 (2) 6 (1)
Presenting Complaints, n(%)
Injuries 2277 (40) 1911 (40) 366 (38)
Suspected Infections 2237 (39) 1857 (39) 380 (40)
Abdominal complaints 451 (8) 361 (8) 90 (9)
Respiratory complaints 254 (4) 198 (4) 56 (6)
Poisoning 88 (2) 75 (2) 13 (1)
Unconsciousness and Seizures 82 (1) 73 (2) 9 (1)
Other complaints 351 (6) 304 (6) 47 (5)

IQR=Interquartile range. NA=Information not available.



Supplementary Material

Table S5. Characteristics of total patients (n=5740) and triaged patients (n=1248) included in the analysis of Table
3A

Characteristics Total patients Not Included Included
Total Patients, n (%) 5740 4492 1248
Age, median (IQR) 7(2-12) 7 (2-12) 7(2-13)
Age (years), n (%)
<l 521 (9) 411 (9) 110 (9)
1-<§ 1740 (30) 1379 (31) 361 (29)
5-16 3479 (61) 2702 (60) 777 (62)
Female, n (%) 2110 (37) 1644 (37) 466 (37)
Patient location, n(%)
Rural 3522 (61) 2702 (60) 820 (66)
Urban 1709 (30) 1323 (29) 386 (31)
Information NA 509 (9) 467 (10) 42 (3)
Ethnicity, n (%)
Brahmin and Chhetri 2573 (45) 2033 (45) 540 (43)
Janajati 2546 (44) 1967 (44) 579 (46)
Dalit 507 (9) 396 (9) 111(9)
Other 114 (2) 96 (2) 18 (1)
Presenting Complaints, n(%)
Injuries 2277 (40) 1771 (39) 506 (41)
Suspected Infections 2237 (39) 1763 (39) 474 (38)
Abdominal complaints 451 (8) 348 (8) 103 (8)
Respiratory complaints 254 (4) 195 (4) 59 (5)
Poisoning 88(2) 68 (2) 20(2)
Unconsciousness and Seizures 82 (1) 62 (1) 20 (2)
Other complaints 351 (6) 285 (6) 66 (5)

IQR=Interquartile range. NA=Information not available.



Table S6. Characteristics of total triaged patients (n=1462) and those included interviews (n=497) that are
included in the analysis of Table 4

Characteristics Total patients Not Included Included
Total Patients, n (%) 1462 965 497
Age, median (IQR) 7 (2-13) 7 (2-13) 8 (2-12)
Age (years), n (%)
<1 135 (9) 87 (9) 48 (10)
1-<5 420 (29) 294 (30) 126 (25)
5-16 907 (62) 584 (61) 323 (65)
Female, n (%) 550 (38) 366 (38) 184 (37)
Patient location, n(%)
Rural 972 (66) 636 (66) 336 (68)
Urban 442 (30) 281 (29) 161 (32)
Information NA 48 (3) 48 (5) 0
Ethnicity, n (%)
Brahmin and Chhetri 630 (43) 397 (41) 233 (47)
Janajati 676 (46) 459 (48) 217 (44)
Dalit 135(9) 89 (9) 46 (9)
Other 21 (1) 20 (2) 1(0.2)
Presenting Complaints, n(%)
Injuries 575 (39) 395 (41) 180 (36)
Suspected Infections 571 (39) 366 (38) 205 (41)
Abdominal complaints 120 (8) 72 (7) 48 (10)
Respiratory complaints 66 (5) 41 (4) 25 (5)
Poisoning 24 (2) 17 (2) 7(1)
Unconsciousness and Seizures 23 (2) 18 (2) 5(1)
Other complaints 83 (6) 56 (6) 27 (5)

IQR=Interquartile range. NA=Information not available.



Supplementary Material

Table S7. Characteristics of patients before earthquakes and after earthquakes

Characteristics Total Before EQ After EQ
Total Patients, n (%) 5740 2239 (39) 2501 (61)
Age, median (IQR) 7 (2-12) 7 (3-12) 6 (2-12)
Age (years), n (%)
<1 521 (9) 115 (5) 406 (12)
1-<5 1740 (30) 685 (31) 1055 (30)
5-16 3479 (61) 1439 (64) 2040 (58)
Female, n (%) 2110 (37) 814 (36) 1296 (37)
Patient location, n(%)
Rural 3522 (61) 1298 (58) 2224 (64)
Urban 1709 (30) 611 (27) 1098 (31)
Information NA 509 (9) 330 (15) 179 (5)
Ethnicity, n (%)
Brahmin and Chhetri 2573 (45) 1082 (48) 1491 (43)
Janajati 2546 (44) 942 (42) 1604 (46)
Dalit 507 (9) 161 (7) 346 (10)
Other 114 (2) 54 (2) 60 (2)
Presenting Complaints, n(%)
Injuries 2277 (40) 917 (41) 1360 (39)
Suspected Infections 2237 (39) 877 (39) 1360 (39)
Abdominal complaints 451 (8) 158 (7) 293 (8)
Respiratory complaints 254 (4) 97 (4) 157 (4)
Poisoning 88 (2) 31(2) 57 (2)
Unconsciousness and Seizures 82 (1) 30 (1) 52 (2)
Other complaints 351 (6) 129 (6) 222 (6)

EQ=Eathquake period. IQR=Interquartile range. NA=Information not available.
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EMERGENCY ASSESSMENT AND TREATMENT RECORD

DHULIKHEL HOSPITAL

KATHMANDU UNIVERSITY HOSPITAL

GPO 11008, Kathmandu, Nepal
Email. dhos@mail.com.np

Tel. (977)-11-661497

Fax. (977)-11-661707

I Regd No. Ipate
IName TAge Tsex
[address 1 Accompanied by T contact No.

[Time at Presentation

| Triage Level (1)

@)

[©) )

(®)

TRIAGE
0] Obstructed
A dlway O No comment
O, SAT: RR: ]
B 0 SpO, 718Sp0, 0 SpO, 0 SpO,
0 RR J RR O RR O RR
Pulse: BT (map): |
C | pulse korr: Cap.time: 0 Pulse 0 Pulse O Pulse 0 Pulse
GCs: Y
0 Unconscious 0 Somnolence 0] Tired/week
D 0 Alert
[ Seizures O Tired/unwilling 0 Alert 0-2 months
to feed
Temp: Pain !
E 0 Temp [ Temp [J Temp
ESS Retts-p:
0 Red ESS [ ESS DESS 0 ESS
|
Triage level |
0 Red priority {1 Orange priority 0 Yellow priority [ Green priority
Other observations:
Retractions: Moaning E] Dry skin D Skin colour:
jug./sub./inter. Wheezing [ | sunken eyes O
Stridor: Expir./inspi Stuffed nose (] Dry mucus membrance (]
Cough: Dry/mucus/«barking» Nasal flaining D Sunken fontanelle |:| Skin temp:
Rash




RETTS-p vitale signs

Heart rate should be corrected for temperature.
Pulse by rebel child should generally not be used as the basis for triage

0 - 2 months

A Obstructed airway

1 year

'

A Obstructed airway

RR<20 or >80 RR<30 or >65 RR<15 or >55 RR<20 or >65
B |spo2<e3% Sp0O2 <93% RR30-65 |- B |spoz<93% Sp0O2 <93% RR=20ar>45 |RRIZ540
With 02 Without 02 Sp02 93-100% With 02 Without 02 Sp0293-94% | SpO2 95-100%
c Pulse Pulse Pulse (Pulse 100- c Pulse Pulse Pulse Pulse
<80 or>210 <100 or >180 100-180 165)" <60 or>190 <75 o0r>170 <90 0 >140 90-140
GCS <11-13
GCS <11 il Alert - GCS <11 v Tired/week Alert
D Ongoing seizures ;!Zr::lunwullng to D Ongoing sslzures GCS <11-13 i =
E |- <36°C or >38°C | Temp 36°C-38°C E |. <35°Cor>41°C | ~ 35°C-41°C
3 - 5 months
A Obstructed airway | - - - A Obstructed airway | - - -
RR<20 or >75 RR<25 or >65 RR 30-55 RR<12 or >45 RR<18 or >40
B |spo2<e3% Spo2<03%  |RR3000255 8500 05- B |Sp02<03%  |Spoz<osw  |RRSADorRI5 RR205
With 02 Without 02 P 94% - 1100% With 02 Without 02 P i P il
c Pulse Pulse Pulse Pulse c Pulse Pulse Pulse Pulse
<70eller>210 | <80 or>180 <100 or >160 100-165 <60 or >175 <750r>145 <85 eller>135 | 85-135
GCS <11 £ Tirediweek GCS <11 . Tired/week Alert
D Ongoing seizures Ges <1113 © Aleit D Ongoing seizures GES =il
E |- <36°Cor>39°C | ~ 36°C - 39°C E |. <35°C or >41°C 35°C-41°C
6 - 12 months 3-5 year
RED
A Obstructed airway | - - - A Obstructed airway | - - -
RR<15 eller >70 | RR<20 or >60 RR 25-50 RF<10 or >40 RR<14 or >30
B |SpO2<93% Spo2<a3%  [RR<Z590780  |5p07 95- B |SpO2<93% SpO2 <93% VDS Al b
With 02 Without 02 P! 100% With 02 Without 02 o o P 4
c |Pulse Pulse Pulse Pulse c |Puse Pulse Pulse Pulse
<70 eller >210 <80o0r>170 <90 or >150 90-150 <60or>175 <60 or >140 <85 eller >125 85-125
GCS <11 . Tired/week GCS <11 Ti K Alert
b Ongoing seizures Ges<It13 e Alsit D Ongoing seizures GES <t1-13 ireiweel -
E |. <35°Cor>41°C | ~ 35°C - 41°C E |. <35°Cor>41°C | ~ 35°C-41°C
12 - 18 months
]
N
A Obstructed airway | - - - A Obstructed airway | - - =
RR<8 or >30 RR<10 or >24 RR 12-20 RF<8 or >32 RR<12 or >28
B |spo2<03% Sp02 <03% AR 520220 [5po2 95- B |spo2<03% SpO2 <93% o R
With 02 Without 02 P! -S4% 1100% With 02 Without 02 P R P °
c Pulse Pulse Pulse Pulse c Pulse Pulse Pulse Pulse
<40 or >130 <45 or>120 <55 or >110 55-110 <45 or >140 <55 or >130 <65 eller >115 | 65-110
GCS <11 x Tired/week GCS <11 Tired/week Alert
D Ongoing seizures GCS <1113 rediwee et D Ongoing seizures GOS-<1-13 rediwee ©
E |- <35°Cor>41°C | ~ 35°C - 41°C E |. <35°C or >41°C 35°C-41°C
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Appendix I. Example of an ESS algorithm (no.5 of 43) specific for RETTS

5. RETTS
- Chest pain/Thorax pain UNS R07.4

- New left branch blockage

- ST-elevation

- Sudden onset of thoracic pain with simultaneously
prolific symptoms (cold sweat. nausea) or syncope

- Signs of ischemia on ECG + ongoing chest pain

- Recent/ongoing chest pain with prolific symptoms
(cold sweat, nauseousness)

- Chest pain/thoracic pain +dyspnea

- Chest pain while at rest and/or with a small amount
of exertion

- Chest pain + syncope

Somatic fact box

Chest pain is the most common reason for seeking emergency
health care. Chest pain is often described as diffuse and without a
specific location. Duration is important. i e.. when the chest pain
started and what the patient then did during onset. Does the chest
pain come with exertion. cold or is it correlated to breathing?
Prolific symptoms in a patient mean paleness. cold sweat and
clammy skin and nausea.

Are there risk factors for ischemic heart disease such as previous
cardiovascular disease (also intermittent claudication. stroke TLA).
hypertension, smoking. diabetes, hyperlipidemia or a family
history?

The occurrence of one or more risk factors increases the
probability that acute coronary syndrome may be present and

- Moderate/light chest pain with normal ECG
- Risk factors of cardiovascular discase

I -None of the above

I Recommendations according to RETTS

-IP Red tests+ECG
E‘? Orange tests+ECG
[ Yellowtests+Fca

B> Notests +ECG

RETTS® 2013

gth the indication for an examination with acute chest pain.
A normal ECG does not eliminate acute coronary syndrome. A
pathological ECG does not confirm acute coronary syndrome. A
conumon reason behind a pathological ECG is that it is connected
incorrectly. Is the ECG connected incorrectly???

Pre-hospital process actions: According to pre-hospital
organisation

Hospital process actions: TNI-series for red. orange and yellow
prio.

Re-evaluation:

‘With returning or worsening chest pain while under emergency
health care the patient’s symptoms and signs should be assessed
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Appendix Ill: Emergency patient record at ED during intervention (5 pages), p. 1/5

EMERGENCY ASSESSMENT AND TREATMENT RECORD

DHULIKHEL HOSPITAL

KATHMANDU UNIVERSITY HOSPITAL

GPO 11008, Kathmandu, Nepal
Email. dhos@mail.com.np

Tel. (977)-11-661497

Fax. {877)-11-661707

IRegd No. [pate
IName TAge I sex
TAddress | Accompanied by T contact No.
[Time at Presentation |
TRIAGE
Airways:
Obstructed airway
A No comment
Stridor
O, SAT: RR:
RR>30 or <8 RR>25 RR8-25
B 11 Sp0, 90-95% without O,
1 Sp0, <90% with O, SpO, <90% without O, Sp0, <95% without O,
Pulse: BP:
[J Pulse > 130r. or >150irs.
C ] Pulse > 120 or <40 1 Pulse > 110 or <50 [1 Pulse 50-110
1 BP <90mm Hg
GCS:
Unconscious/GCS<9
D Somnolence/GSC 9-14 Acute desoriented Alert
Seizures
Temp: ECG Temp. >41° or <35° Temp. >38.5° Temp. 35-38.5°
E
ESS-algorithm
RETTS
ESS ESS ESS ESS
NRS-pain Triage level
Red priority Orange priority Yellow priority Green priority
Triage: Time: Sign:
Retriage:

Time:

Sign: . .

Time:

Sign:

DH 18



Appendix Ill. Emergency patient record at ED during intervention (5 pages), p. 2/5

EMERGENCY ASSESSMENT AND TREATMENT RECORD

GPO 11008, Kathmandu, Nepal
Email. dhos@mail.com.np

Tel. (977)-11-661497

Fax. {877)-11-661707

DHULIKHEL HOSPITAL
KATHMANDU UNIVERSITY HOSPITAL

IRegd No. [pate
IName TAge I sex
TAddress |Accompanied by T contact No.
[Time at Presentation |
TRIAGE
Obstructed
A . No comment
airway
O, SAT: RR:
B SpO, SpO, SpO, SpO,
U RR U RR 0 RR U RR
Pulse: BT (map):
C | Pulse korr: Cap.time: + Pulse [ Pulse LI Pulse LI Pulse
GCS: \ M
Unconscious ~] Somnolence [l Tired/week
D Alert
Seizures Tired/unwilling Alert 0-2 months
to feed
Temp: Pain
E Temp Temp Temp
ESS Retts-p:
Red ESS Orange ESS Yellow ESS Green ESS
Triage level
Other observations:
Retractions: Moaning [] | oryskin [J| skin colour:
jug./sub.finter. Wheezing [J | sunken eyes ]
Stridor: Expir./inspi Stuffed nose ] Dry mucus membrance ]
Cough: Dry/mucus/«barking» Nasal flaining ] Sunken fontanelle [J| skin temp:
Rash




Appendix Ill. Emergency patient record at ED during intervention (5 pages), p. 3/5

RETTS-p vitale signs

Heart rate should be corrected for temperature.
Pulse by rebel child should generally not be used as the basis for triage

0 - 2 months 1 year

A Obstructed airway | - - - A Obstructed airway | - - -
RR<20 or >80 RR<30 or >65 RR<15 or >55 RR<20 or >65
RR30-65 - RR <20 or > 45 RR 25-40
Sp02 <93% Sp0O2 <93% Sp0O2 <93% Sp0O2 <93%
B |With 02 Without 02 SpO2 93-100% B |with 02 Without 02 SpO293-94% [ SpO2 95-100%
c Pulse Pulse Pulse (Pulse 100- c Pulse Pulse Pulse Pulse
<80 or >210 <100 or >180 100-180 165)" <60 or >190 <750r>170 <90 0 >140 90-140
GCS <11-13
GCS <11 4 il Alert - GCS <11 R Tired/week Alert
D Ongoing seizures ;I;;edd/unwﬂllng to D Ongoing seizures GCS <1113 reciw
E |- <36°C or >38°C | Temp 36°C-38°C | ~ E [. <35°C or >41°C ° 35°C-41°C
3 - 5 months 2 year

A Obstructed airway | - - - A Obstructed airway | - - -
RR<20 0r>75 | RR<25 or >65 RR 30-55 RR<12 or >45 RR<18 or >40
B |SpO2 <93% SpO2 <93% g%‘;g;gﬁf’ Sp02 95- g |Spo2<e3% SpO2 <93% g%‘fg;;f §R022°§551 00%
With 02 Without 02 P 94% - 1100% With 02 Without 02 P -94% P -100%
c Pulse Pulse Pulse Pulse c Pulse Pulse Pulse Pulse
<70 eller >210 <80 or>180 <100 or >160 100-165 <60 or>175 <750r>145 <85 eller >135 85-135
GCS <11 - Tired/week GCS <11 . Tired/week Alert
D Ongoing seizures GCS <11-13 rediw Alert D Ongoing seizures GCS <11-13 reciw
E |- <36°C or>39°C | ~ 36°C - 39°C E |. <35°Cor>41°C | ~ 35°C-41°C
6 - 12 months

A Obstructed airway | - - - A Obstructed airway | - - -
RR<15 eller >70 | RR<20 or >60 RR 25-50 RF<10 or >40 RR<14 or >30
B |SpO2 <93% SpO2 <93% g%‘;g;gﬁo SpO2 95- B |Spo2<e3% SpO2 <93% 2R0<2133°r9:n/28 gRst-gzsa 1009
With 02 Without 02 P 94% - 1100% With 02 Without 02 P 4% P -100%
c Pulse Pulse Pulse Pulse c Pulse Pulse Pulse Pulse
<70 eller >210 <80 or>170 <90 or >150 90-150 <60 or>175 <60 or >140 <85 eller >125 85-125
GCS <11 - Tired/week GCS <11 R Tired/week Alert
D [ Ongoing seizures | €CS <1113 rediv Alert D | Ongoing seizures | 8CS <11-13 red/w
E |. <35°C or>41°C | ~ 35°C - 41°C E |. <35°C or>41°C | ~ 35°C-41°C
12 - 18 months 6-11 year

A Obstructed airway | - - - A Obstructed airway | - - -
RR<8 or >30 RR<10 or >24 RR 12-20 RF<8 or >32 RR<12 or >28
B |SpO2 <93% SpO2 <93% 5R0<21§§Jrg:02/0 Sp02 95- B |Spo2<e3% SpO2 <93% g%‘;g;;g“ g’g;éﬂ 00%
With 02 Without 02 P! 94%  1100% With 02 Without 02 P -94% P -100%
c Pulse Pulse Pulse Pulse c Pulse Pulse Pulse Pulse
<40 or >130 <45 or >120 <55 or >110 55-110 <45 or >140 <55 or >130 <65 eller >115 65-110
GCS <11 R Tired/week GCS <11 R Tired/week Alert
D Ongoing seizures GCS <1113 Alert D Ongoing seizures GCS <11-13

E |- <35°C or >41°C | ~ 35°C - 41°C E |- <35°C or >41°C 35°C-41°C




Appendix Ill. Emergency patient record at ED during intervention (5 pages), p. 4a/5

EMERGENCY ASSESSMENT AND TREATMENT RECORD

DHULIKHEL HOSPITAL
KATHMANDU UNIVERSITY HOSPITAL ‘

GPO 11008, Kathmandu, Nepal
Email. dhos@mail.com.np

Tel. (977)-11-661497

Fax. (977)-11-661707

TRegd No. [pate
IName I Age I Sex
Taddress | Accompanied by T contact No.
[ime at Presentation T rriage Level (1) @) ®) ) (5)
Temperature Pulse Respiration Blood Pressure O, Sat. Weight
EYE MOTOR RESPONSE VERBAL RESPONSE MOTOR POWER
OPENING
4 Spontaneous 6 Obeys Commands |3 Flexion to pain 5 Orientated 2 Inappropriate sounds Arm (R)
3 To voice 5 Localize to pain 2 Extention to pain 4 Disorientated 1 No response (L)
2 To pain 4 Withdraws to pain | 1 None 3 Incomprehensible words Leg (R)
1 None (L)
1 2 3 4 5 6 7 8
PUPILS C-Spine Precautions:
LEFT Size . Reaction... . . ‘
RIGHT Size Reaction. ° ° [ ) () .
Presenting Complaint 1.
2.
3.
4.

IInitiaI history and physical assessment

IPast medical history

IMenstruaI history LMP ICycIe/Period
[ALLeRGIES

PROV. DIAGNOSIS

INVESTIGATION EMERGENCY PROCEDURE

HB/TC/DC/BLOOD GROUPING

BLOOD SUGAR/UREA CREATININE/Na, K+
AMYLASE/SGOT/SGPT/CK-MB
ECG/CXR/X-RayABD./KUB

UsG

Others:

DH 18




Appendix Ill. Emergency patient record at ED during intervention (5 pages), p. 5a/5

Time ‘ Medicine/IV Fluids ‘ Dose/Route/Frequency ‘ Sign.

Others Plan/Advice on discharge

TRANSFER INFORMATION
Given by: Transfer to:
Report to
Report time: Time: I ER Paramedic
I ER Physician
Expired: Time :
Cause of death :
Next of kin Notified Relationship/Contact information IConsuIta(ion by
Oves ONo




Appendix Ill. Emergency patient record at ED during intervention (5 pages), p. 4b/5

EMERGENCY TRAUMA ASSESSMENT AND TREATMENT RECORD

GPO 11008, Kathmandu, Nepal

DHULIKHEL HOSPITAL
KATHMANDU UNIVERSITY HOSPITAL

Email. dhos@mail.com.np
Tel. (977)-11-661497
Fax. (977)-11-661707

[Regd No. [Date

IName [ Age I sex
[Address [ Accompanied by [ Contact No.
ITime at Presentation I Time of transport accident
[Primary treatment outside Dhulikhel
[Occupation [ Mode of transport to hospital

(Farmer, driver, School, etc.) (Ambulance, car, motorcycle, etc.)

Temperature Pulse Respiration Blood Pressure O, Sat. Weight

EYE MOTOR RESPONSE VERBAL RESPONSE MOTOR POWER
OPENING Arm  RI/L Leg RI/L

4 Spontaneous 6 Obeys Commands |3 Flexion to pain 5 Orientated 2 Inappropriate sounds Ext.

3 To voice 5 Localize to pain 2 Extention to pain 4 Disorientated 1 No response Flex

2 To pain 4 Withdraws to pain | 1 None 3 Incomprehensible words .

1 None GCE score [ ]

Triage
1 2 3 4 5 6 7 8

PUPILS C-Spine Precautions:
LEFT Siz€ oo ReACHON. ... . . ‘

RIGHT Size ...occcc... REaCHiON......ccovveve ° ) o [ ) .

Loss of consciousness? [Jyes I No [ Unknown D)t o1 R Normal bowel function
Amnesia? Jyes I No J Impossible to asses [] Yes 1 No
Seizure [Jyes I No [ Unknown

Influenced by alcohol? [Jyes I No [] suspected [] Unknown Normal bladder function
Influenced by drugs? [Jyes [ No [] suspected ] Unknown [] Yes [ No

Mechanism of injury: Exposure, history and physical assessment
[[] Road Traffic accident « Head ] No ] Yes
Hitand run?[_]Yes [ INo « Thorax ] No [ Yes
[J Pedestrian «Abdomen [] No [ Yes
[] Bicycle « Pelvis [J No [ Yes
[J Moped/Scooter «Extremity [] No [J Yes
[] Motorcycle * Spine [ No [ Yes
[ carleep/delivery Van
[ Minibus
[] Mini Truck
[] Bus/Truck/Lorry/Tipper
[] other oo
] Fan
[] From own height and <2m
[] From a height >2m

[] Fighting/aussalt

[] Bumns

[] work accident

Where did the injury occur?

[[] Home Prov diagnosis:

[] Work -

[] Street Investigation requested:

[] Leisure activity

D Other

Emergency procedures

[] Dressing 1 v connection [] Tracheotomy [] Relocation of joints

[l Suturing [Jcvp [ Thoracic drain [ Other e
O Spliting [J Blood gas [ Abdominal paracentesis

[ Bladder catheter O Intubation O Diagnostic thorcocentesis



Appendix Ill. Emergency patient record at ED during intervention (5 pages), p. 5b/5

IV/Medication

Plan/Advice

Comment/notes/consultation by related Department:

Radiology results:

Final
TRANSFER INFORMATION I Patient is admitted to or discharge
Report to Given by: Transfer to:
Report time: Time: I Date of discharge
Report to Given by: Transfer to:
Report time: Time: I ERIFETEmETE
Deceased: Time:
Date: I ER Medical Officer
Cause of death : Relationship/Contact
Information: I ER Physician
Next of kin Notified I consultation by
[ Yes [ No




Appendix IV. Emergency patient record at ED during intervention (2 pages), p. 1/2
EMERGENCY ASSESSMENT AND TREATMENT RECORD

DHULIKHEL HOSPITAL
KATHMANDU UNIVERSITY HOSPITAL

GPO 11008, Kathmandu, Nepal
Email. dhos@mail.com.np

Tel. (977)-11-490497

Fax. (977)-11-490707

| Regd No. IDate
IName TAge I'sex
IAddress IAccompanied by I Contact No.

ITime at Presentation

| Triage Level (1)

@) (©) (4) ®)

TRIAGE-A
11 Obstructed airway
A No comment
Stridor
0. SAT: RR: RR>30 or <8 RR>25 RR8-25
B [ Sp0, 90-95% without O,
Sp0, <90% with O, SpO, <90% without O, [1 SpO, <95% without O,
Pulse: BP: Pulse > 130r. or >150irs.
Cc 71 Pulse > 120 or <40 71 Pulse > 110 or <50 [ Pulse 50-110
BP <90mm Hg
Ges: Unconscious/GCS<9
D Somnolence/GSC 9-14 1 Acute desoriented 0 Alert
Seizures
Temp: Pain Temp. >41° or <35° Temp. >38.5° Temp. 35-38.5°
E
ESS-algorithm
RETTS ESS ESS ESS ESS
NRS-pain Triage level
1 Red priority I Orange priority 11 Yellow priority [ Green priority
Triage: ‘ Time: Sign:
Retriage:
’ . . ‘ Time: Sign: . . ‘ Time: Sign:
TRIAGE-P
Airways:
A I Obstructed airway 1 No comment
8 0, SAT: RR: SpO, Spo, SpO, SpO,
T RR JRR T RR T RR
Pulse: BT (map):
c [ Pulse I Pulse 1 Pulse 11 Pulse
Pulse korr: Cap.time:
5 GCs: v M Unconscious Somnolence Tired/week
Alert
0 Seizures Tired/unwiling Alert 0-2 months
to feed
Temp: Pain
E Temp Temp Temp
ESS Retts-p:
Red ESS ESS ESS ESS
Triage level
{1 Red priority Orange priority [ Yellow priority Green priority
Other observations:
Retractions: Moaning [J | ory skin I skin colour:
jug./sub./inter. Wheezing [ | sunken eyes O
Stridor: Expir./inspi Stuffed nose O Dry mucus membrance O
Cough: Dry/mucus/«barking» Nasal flaining [0 | sunken fontanelle 0| skin temp:
Rash

DH 18



Appendix IV. Emergency patient record at ED during intervention (2 pages), p. 2/2

Time at treatment: Weight:
EYE MOTOR RESPONSE VERBAL RESPONSE MOTOR POWER
OPENING
4 Spontaneous 6 Obeys Commands 3 Flexion to pain 5 Orientated 2 Inappropriate sounds Arm (R)
3 To voice 5 Localize to pain 2 Extention to pain 4 Disorientated 1 No response (L)
2 To pain 4 Withdraws to pain 1 None 3 Incomprehensible words Leg (R)
1 None (L)
1 2 3 4 5 6 7 8
PUPILS C-Spine Precautions:
oo 00O
RIGHT Size O o ® ®
Presenting Complaint 1. 2. 3. 4.
IIniliaI history and physical assessment
IPast medical history
Tcycterperiod

IMenstrua\ history LMP

IaLLERGIES

PROV. DIAGNOSIS

INVESTIGATION

HB/TC/DC/BLOOD GROUPING

BLOOD SUGAR/UREA CREATININE/Na, K+
AMYLASE/SGOT/SGPT/CK-MB
ECG/CXR/X-RayABD./KUB

usG

Others:

EMERGENCY PROCEDURE

ime ‘

Medicine/IV Fluids

‘ Dose/Route/Frequency ‘

Sig

Others

Comment/notes/consultation by related Department:

Plan/Advice on discharge

results:

Final

TRANSFER INFORMATION

[ER Paramedic

[ER Physician

Cause of death :
Next of kin Notified
[Yes [ONo

Given by: Transfer to:
Report to

Report time: Time:
Expired: Time :

Relationship/Contact information

| Consultation by




Appendix V. List of variables included: Emergency Department registration

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

. Date of Admittance (DD/MM/YR) ‘

Study Number | \

Hospital Number | |

Age (Years) \ \

Sex (M/F) | \

Ethnicity \ |

Time of Presentation | |

Temperature (Celsius) | |

Pulse (Beats per minute) | ‘

Respiration rate | |

Systolic Blood Pressure | |

Diastolic Blood Pressure | ‘

Oxygen Saturation | ‘

Glasgow Coma Scale (GCS) l |

Triage done (Yes/No) | ‘

Triage Code (Red/Orange/yellow/green) |

Time of Triage | ‘

Time of Treatment | ‘

Presenting Complaint |

Action in Emergency Room (Medication, Fluids, Oxygen, Antibiotics etc.) |

Transfer to (General wards, ICU, OT) | |

ED disposition (Admitted, Discharged, LAMA/DOR, Referred) |

Death (Yes/No) \ |

Diagnosis at Discharge |




Appendix V. Telephone interview guide: follow-up at 90 days after emergency
department disposition

1. Study Number ’ |

2. Hospital Number l |

3. Date of Interview ‘ |

4. Visited Dhulikhel Hospital (DH) for same condition after the last visit (Yes/No) I:l

5. Visited other health facility for same condition after the last visit to DH (Yes/No) :I

6. How long did you wait in ED before seeing a doctor (in minutes) | ‘

7. How do you like the services/patient management provided from ED (Very poor,

Poor, OK/Fair, Good, very Good) \ |

8. Health status now (Better, Unchanged, Worse, Died) ‘ |

9. If died, Date of dead (DD,MM,YR) | \

10. Information given by (Patient, Relatives, Others) | ‘

11. a) In Labor case, if baby alive (Yes/No) ‘ |

11. b) Number of baby delivered |

12. Number of members in house living together | ‘

13. Main occupation | |

14. Education (Literate/Illiterate) | |

14. Completed education level | |

15. Smoking Tobacco (Yes/No) ‘ |

15. If smoking tobacco, number per day \ |

16. Fuel for Cooking (traditional cooking stove, improved cooking stove, gas stove,

electricity) [ ]

17. Additional Information ‘




Appendix VI. Categories of presenting complaints and use of ICPC-2 codes (adult)

ICPC complaint Categories

Included ICPC-2 Codes

Self harm

Injuries
Fall Injury
Transport Accident
Physical Assault
Bite
Burn
Other Injury

Infections
Gastrointestinal/Urinary Infection
Respiratory Infection
Fever (only)
Other Infection
Unconsciousness & Seizure
Cardiovascular (CVD)
CVD complaints
CVD disease
Respiratory complaints
Short Breath
COPD/Asthma
Other Respiratory
Obstretic & Gynaecology (OBGYN)
Pregnancy and Childbearing

Menstruation Complaints

Female Genital Complaints
Abdomen and Digestive

Nausea, Vomiting & Diarrhoea

Abdomein Pain

Other Digestive

Other Complaints
Urinary
Neurology

Musculoskeletal

Psychosocial Complaints
Other Complaints, NOS

P77

A80 a*

A80 b

725

A86, S12, S13

S14

A85, A88, N80, B77, D79, D80, R87, R88, X82, Y80, H76, H78, H79,
F76, F79, A80 ¢, A80 d*, L73,L74, L75, 176,177, L78, L79, L8O,
L81, S16, S17, S18, S19

D70, U70, U71

R74, R75, R76, R78, R81, R82, R83, A70

A02, A03

A78, A87, B70, H71, N71, S11, S71, W70, W71, X72
A06, NO7

A11/K01, K04, K05, KO7
K71, K73, K75, K76, K77, K78, K84, K86, K90, K96

RO2
R95, R96
R03, R04, ROS, RO6, RO7, R21, R24, R29, R84, R85, R99

W03, W05, W17, W18, W19, W27, W29, W80, W82, W83, W94,
W96, W99

X02, X06, X07

X01, X14, X15, X18, X19, X21, X29, X87, X77, X99

D09, D10, D11
D01, D02, D03, D06, D12, D25, D88

D04, D08, D13, D14, D15, D16, D17, D19, D20, D21, D24, D29, D74,
D75, D76, D77, D78, D84, D85, D86, D89, D91, D95, D97, D98, D99

U01, U02, U04, U05, U06, U07, U0, U14, U77, USS, U9S, U99

NO1, N05, N06, N08, N17, N18, N19, N28, N29, N74, N85, N87, N§8,
N89, N99

L01, L02, L03, L05, LO7, L08, L09, L12, L13, L14, L15, L17, L18,
L19, 129, L71, L82, L88

P04, P06, P16, P19, P20, P29, P74, P76, P85, P86, P99

AO1, A04, A0S, A0S, A10, A29, A91, A92, B73, B82, F02, FOS, F29,
HO1, H02, HO4, S02, S06, S07, S29, S77, S91, TO1, T03, T0S, T11,
T85, T86, T89, T90, T99, Y01, Y02, Y04, Y05, Y06, Y29, Y85, Y86,
A66"

“New codes that does not comply with ICPC-2 codes. A80 a=Fall Injuries. A80_b=Road
Transport Accidents. A80_c=Animal Injuries. A66=Referred to study hospital for intensive

care unit.



Appendix VI. Categories of presenting complaints and use of ICPC-2 codes (pediatric)

ICPC complaint Categories

Included ICPC-2 Codes

Poisoning

Injuries
Fall Injury
Transport Accident
Physical Assault
Bite
Burn
Other Injury

Infections

Gastrointestinal Infection

Urinary Infection

Respiratory Infection

Fever (only)

Other Infection
Unconsciousness & Seizure
Cardiovascular (CVD)

CVD complaints

CVD disease
Respiratory complaints

Short Breath

Asthma

Other Respiratory
Gynaecology complaints

Pregnancy and Childbearing Complications

Menstruation Complaints

Female Genital Complaints
Abdomen and Digestive

Nausea, Vomiting & Diarrhoea

Abdomen Pain

Other Digestive

Other Complaints
Urinary
Neurology

Musculoskeletal

Psychosocial Complaints
Other Complaints, NOS

A86

A80 b

A80 a”

725

S12, S13

S14

A88, N80, D79, D80, R87, Y80, H76, H78, H79, F76,
F79, A0 c*, A80 d*, L76,L77,L78, L80, L81, S16,
S17, S18, S19

D70

U71

R74, R75, R76, R78, R81, R83, A70
A02, AO3

A78, A87, B70, N71, N73, S11
A06, NO7

A11/K01, K04, K07
K71, K73, K86

RO2
R96
RO3, R04, R0O5, R06, RO7, R21, R24, R29, R99

W03, W05, W29
X02, X06, X07
X01, X14, X21, X29, X77

D09, D10, D11

D01, D02, D06, D12, D25, D88

D08, D13, D14, D15, D16, D17, D19, D20, D21, D24,
D29, D74, D78, D81, D82, D89, D91, D98, D99

U01, U02, U04, U05, U06, U07, U0, U9S, U99

NO1, N0O5, N06, N08, N17, N19, N28, N29, N85, N88,
N89

LO1, L02, L03, L05, LO7, L09, L12, L14, L17, L18,
L19, L29, L82, L88

P04, P16, P19, P20, P29, P85, P86, P99

AO1, A04, A0S, A0S, A10, A16, A29, A92, A93, A94,
B02, F02, F05, F29, HO1, H04, S02, S06, S07, S29,
T03, TOS, T11, T99, Y01, Y02, Y03, Y04, Y05, Y06,
Y29, A66*

“New codes that does not comply with ICPC-2 codes. A80_b-Fall Injuries, AS0_a-Road
Transport Accidents, A80 c-Animal Injuries, A66-Referred to study hospital for intensive

care unit.



Appendix VII. ICPC-2 classification

ICPC-2 - English
International Classification of
Primary Care - 2™ Edition

Wonca International
Classification Committee
(WICC)

o,
\&
Wonca

Process codes

-30
-31

-32
-33
-34
-35
-36
-37
-38
-39
-40
-41
-42
-43
-44
-45
-46
-47
-48
-49
-50
-81
-82

-83
-84
-85
-56
-87
-58
-59
-60
-61
-62
-63
-64
-65
-66
-67

-68
-69

Medical Exam/Eval-Complete
Medical Examination/Health Evaluation-
Partial/Pre-op check

Sensitivity Test
Microbiological/Immunological Test
Blood Test

Urine Test

Faeces Test

Histological/Exfoliative Cytology
Other Laboratory Test NEC

Physical Function Test

Diagnostic Endoscopy

Diagnostic Radiology/Imaging
Electrical Tracings

Other Diagnostic Procedures

Pr
Observe/Educate/Advice/Diet
Consult with Primary Care Provider
Consultation with Specialist
Clarification/Discuss Patient’s RFE
Other Preventive Procedures
Medicat-Script/Regst/Renew/Inject
Incise/Drain/Flush/Aspirate
Excise/Remove/Biopsy/Destruction/
Debride
Instrument/Catheter/Intubate/Dilate
Repair/Fixate-Suture/Cast/Prosthetic
Local Injection/Infiltration
Dress/Press/Compress/Tamponade
Physical Medicine/Rehabilitation

i C N P

Other Therapeutic Procedure NEC
Results Tests/Procedures

Results Exam/Test/Record
Administrative Procedure
Follow-up Encounter Unspecified
Encounter Initiated by Provider
Encounter Initiated third person
Refer to Other Provider (EXCL. M.D.)
Referral to Physician/Specialist/
Clinic/Hospital

Other Referrals NEC

Other Reason for Encounter NEC

General and
Unspecified A

A01
A02
A03
A04
A05
A06
A07
A08
A09
Al0
All
Al3
Al6
Al8
A20
A21
A23

A99

Pain general/multiple sites
Chills

Fever

‘Weakness/tiredness general
Feeling ill

Fainting/syncope

Coma

Swelling

Sweating problem
Bleeding/haemorrhage NOS
Chest pain NOS

Concern/fear medical treatment
Irritable infant

Concern about appearance
Euthanasia request/discussion
Risk factor for malignancy

Risk factor NOS

Fear of death/dying

Fear of cancer NOS

Fear of other disease NOS
Limited function/disability NOS
General symptom/complaint other
Tuberculosis

Measles

Chickenpox

Malaria

Rubella

Infectious mononucleosis

Viral exanthem other

Viral disease other/NOS
Infectious disease other/NOS
Malignancy NOS

Trauma/injury NOS

Multiple trauma/injuries
Secondary effect of trauma
Poisoning by medical agent
Adverse effect medical agent
Toxic effect non-medicinal substance
Complication of medical treatment
Adverse effect physical factor
Effect prosthetic device
Congenital anomaly OS/multiple
Abnormal result investigation NOS
Allergy/allergic reaction NOS
Premature newborn

Perinatal morbidity other
Perinatal mortality

Death

No disease

Health maintenance/prevention
General disease NOS

Blood, Blood Forming
Organs and Immune

Mechanism B
B02 Lymph gland(s) enlarged/painful
B04 Blood symptom/complaint

B25 Fear of aids/HIV

B26 Fear cancer blood/lymph

B27 Fear blood/lymph disease other
B28 Limited function/disability

B29 Sympt/complt lymph/immune other
B70 Lymphadenitis acute

B71 Lymphadenitis non-specific

B72 Hodgkin's disease/lymphoma

B73 Leukaemia

B74 Malignant neoplasm blood other
B75 Benign/unspecified neoplasm blood
B76 Ruptured spleen traumatic

B77 Injury blood/lymph/spleen other
B78 Hereditary haemolytic anaemia

B79 Congen.anom. blood/lymph other
B80 Iron deficiency anaemia

B81 Anaemia, Vitamin B12/folate def.
B82 Anaemia other/unspecified

B83 Purpura/coagulation defect

B84 Unexplained abnormal white cells
B87 Splenomegaly

B90 HIV-infection/aids

B99 Blood/lymph/spleen disease other

PROCESS CODES
SYMPTOMS/COMPLAINTS
INFECTIONS

NEOPLASMS

INJURIES

CONGENITAL ANOMALIES
OTHER DIAGNOSES

Digestive D

D01 Abdominal pain/cramps general
D02 Abdominal pain epigastric

D03 Heartburn

D04 Rectal/anal pain

D05  Perianal itching

D06 Abdominal pain localized other
D07 Dyspepsia/indigestion

D08 Flatulence/gas/belching

D09 Nausea

D10 Vomiting

D11 Diarrhoea

D12 Constipation

D13 Jaundice

D14 Haematemesis/vomiting blood
D15 Melaena

D16 Rectal bleeding

D17 Incontinence of bowel

D18 Change faeces/bowel movements
D19 Teeth/gum symptom/complaint
D20 Mouth/tongue/lip symptom/complt.
D21 Swallowing problem

D23 Hepatomegaly

D24 Abdominal mass NOS

D25 Abdominal distension

D26 Fear of cancer of digestive system
D27 Fear of digestive disease other
D28 Limited function/disability (d)

D29 Digestive symptom/complaint other
D70 Gastrointestinal infection

D71 Mumps

D72 Viral hepatiti

DI3 G

D74 Malignant neoplasm stomach

D75 Malignant neoplasm colon/rectum
D76 Malignant neoplasm pancreas
D77 Malig. neoplasm digest other/NOS
D78 Neoplasm digest benign/uncertain
D79 Foreign body digestive system
D80 Injury digestive system other

D81 Congen. anomaly digestive system
D82 Teeth/gum disease

D83 Mouth/tongue/lip disease

D84 Oesophagus disease

D85 Duodenal ulcer

D86 Peptic ulcer other

D87 Stomach function disorder

D88 Appendicitis

D89 Inguinal hernia

D90 Hiatus hernia

D91 Abdominal hernia other

D92 Diverticular disease

D93 Irritable bowel syndrome

D94 Chronic enteritis/ulcerative colitis
D95 Anal fissure/perianal abscess

D96 Worms/other parasites

D97 Liver disease NOS

D98 Cholecystitis/cholelithiasis

D99 Disease digestive system, other

Eye

FOl
F02
FO3
F04
FOS
F13
Fl4
F18
F16
F17
F18
F27
F28
F29
F10
F71
F12
FI3
F14
F78
F76
F79
F80
F8l
F82

F99

Ear

HO1
HO2
HO3
HO4
HOS
H13
H18
H27
H28
H29
HI0
HI1
HT2
HI3
H74
H18
H76
H17
H18
H79
H80
H81
H82
H83
H84
H85
H86
HO9

Cardiovascular

K01
K02
K03
K04
K05
K06
K07
K22
K24
K25
K21
K28
K29
K70
K71
K72
K73
K74
K75
K76
K77
K78
K79
K80
K81
K82

Eye pain

Red eye

Eye discharge

Visual floaters/spots

Visual disturbance other

Eye sensation abnormal

Eye movements abnormal
Eye appearance abnormal
Eyelid symptom/complaint
Glasses symptom/complaint
Contact lens symptom/complaint
Fear of eye disease

Limited function/disability (f)
Eye symptom/complaint other
Conjunctivitis infectious
Conjunctivitis allergic
Blepharitis/stye/chalazion
Eye infection/inflammation other
Neoplasm of eye/adnexa
Contusion/haemorrhage eye
Foreign body in eye

Injury eye other

Blocked lacrimal duct of infant
Congenital anomaly eye other
Detached retina

Retinopathy

Macular degeneration
Corneal ulcer

Trachoma

Refractive error

Cataract

Glaucoma

Blindness

Strabismus

Eye/adnexa disease, other

Ear pain/earache

Hearing complaint

Tinnitus, ringing/buzzing ear
Ear discharge

Bleeding ear

Plugged feeling ear

Concern with appearance of ears
Fear of ear disease

Limited function/disability ear
Ear symptom/complaint other
Otitis externa

Acute otitis media/myringitis
Serous otitis media
Eustachian salpingitis
Chronic otitis media
Neoplasm of ear

Foreign body in ear
Perforation ear drum
Superficial injury of ear

Ear injury other

Congenital anomaly of ear
Excessive ear wax
Vertiginous syndrome
Otosclerosis

Presbyacusis

Acoustic trauma

Deafness

Ear/mastoid disease, other

Heart pain

Pressure/tightness of heart
Cardiovascular pain NOS
Palpitations/awareness of heart
Irregular heartbeat other
Prominent veins

Swollen ankles/oedema

Risk factor cardiovascular disease
Fear of heart disease

Fear of hypertension

Fear cardiovascular disease other
Limited function/disability (k)
Cardiovascular sympt./complt. other
Infection of circulatory system
Rheumatic fever/heart disease
Neoplasm cardiovascular

@ . -
Ischaemic heart disease w. angina
Acute myocardial infarction
Ischaemic heart disease w/o angina
Heart failure

Atrial fibrillation/flutter
Paroxysmal tachycardia

Cardiac arrhythmia NOS
Heart/arterial murmur NOS
Pulmonary heart disease

Heart valve disease NOS

Heart disease other

Elevated blood pressure
Hypertension uncomplicated
Hypertension complicated
Postural hypotension

Transient cerebral ischaemia
Strok i

Cerebrovascular disease
Atherosclerosis/PVD
Pulmonary embolism
Phlebitis/thrombophlebitis
Varicose veins of leg
Haemorrhoids
Cardiovascular disease other

K

Musculoskeletal L

L0l Neck symptom/complain

L02 Back symptom/complaint

L03 Low back symptom/complaint

L04 Chest symptom/complaint

LO8 Flank/axilla symptom/complaint

LO7 Jaw symptom/complaint

L08 Shoulder symptom/complaint

L09 Arm symptom/complaint

L10 Elbow symptom/complaint

L1l Wrist symptom/complaint

L12 Hand/finger symptom/complaint

L13 Hip symptom/complaint

L14 Leg/thigh symptom/complaint

L15 Knee symptom/complaint

L16 Ankle symptom/complaint

L17 Foot/toe symptom/complaint

L18 Muscle pain

L19 Muscle symptom/complaint NOS

L20 Joint symptom/complaint NOS

126 Fear of cancer musculoskeletal

127 Fear musculoskeletal disease other

128 Limited function/disability (1)

L29 Sympt/complt. Musculoskeletal other

L70 Infections musculoskeletal system

L71 i

L72 Fracture: radius/ulna

L73 Fracture: tibia/fibula

L74 Fracture: hand/foot bone

L78 Fracture: femur

L76 Fracture: other

L77 Sprain/strain of ankle

L78 Sprain/strain of knee

L79 Sprain/strain of joint NOS

180 Dislocation/subluxation

L81 Injury musculoskeletal NOS
= =

L83 Neck syndrome

L84 Back syndrome w/o radiating pain
L85 Acquired deformity of spine

L86 Back syndrome with radiating pain
L87 Bursitis/tendinitis/synovitis NOS
L88 Rheumatoid/seropositive arthritis
L89 Osteoarthrosis of hip

190 Osteoarthrosis of knee

L91 Osteoarthrosis other

L92 Shoulder syndrome

193 Tennis elbow

194 Osteochondrosis

L95 Osteoporosis

L96 Acute internal damage knee

L97 Neoplasm benign/unspec musculo.
L98 Acquired deformity of limb

L99 Musculoskeletal disease, other

Neurological N
NO1 Headache

NO3 Pain face

NO4 Restlesslegs

NO5 Tingling fingers/feet/toes

NO6 Sensation disturbance other

NO7 Convulsion/seizure

NO8 Abnormal involuntary movements
N16 Disturbance of smell/taste

N17 Vertigo/dizziness

N18 Paralysis/weakness

N19 Speech disorder

N26 Fear cancer neurological system
N27 Fear of neurological disease other
N28 Limited function/disability (n)

N29 Neurological symptom/complt. other
N70 Poliomyelitis

N71 Meningitis/encephalitis

N72 Tetanus

N73 Neurological infection other

N74 Malignant neoplasm nervous system
N75 Benign neoplasm nervous system
N76 Neoplasm nervous system unspec.
N79 Concussion

N80 Head injury other

N81 Injury nervous system other

N85 C i y

N86 Multiple sclerosis

N87 Parkinsonism

N88 Epilepsy

N89 Migraine

N90 Cluster headache

NO91 Facial paralysis/bell's palsy
N92 Trigeminal neuralgia

N93 Carpal tunnel syndrome
N94 Peripheral neuritis/neuropathy
N95 Tension headache

N99 Neurological disease, other




Psychological P

POl
P02
P03
P04
P05
P06
P07
P08
P09
P10
P11
P12
P13
P15
P16
P17
P18
P19
P20
P22
P23
P24
P25
P27
P28
P29
P70
P71
P72
P73
P74
P75
P76
P77
P78
P79
P80
P8l
P82
P8s
P86
Po8
P99

Feeling anxious/nervous/tense
Acute stress reaction

Feeling depressed
Feeling/behaving irritable/angry
Senility, feeling/behaving old
Sleep disturbance

Sexual desire reduced

Sexual fulfilment reduced

Sexual preference concern
Stammering/stuttering/tic

Eating problem in child
Bedwetting/enuresis
Encopresis/bowel training problem
Chronic alcohol abuse

Acute alcohol abuse

Tobacco abuse

Medication abuse

Drug abuse

Memory disturbance

Child behaviour symptom/complaint
A behav. S plt.
Specific learning problem

Phase of life problem adult

Fear of mental disorder

Limited function/disability (p)
Psychological symptom/complt other
Dementia

Organic psychosis other
Schizophrenia

Affective psychosis

Anxiety disorder/anxiety state
Somatization disorder
Depressive disorder
Suicide/suicide attempt
Neuraesthenia/surmenage
Phobia/compulsive disorder
Personality disorder
Hyperkinetic disorder
Post-traumatic stress disorder
Mental retardation

Anorexia nervosa/bulimia
Psychosis NOS/other
Psychological disorders, other

Respiratory R

RO1
RO2
RO3
RO4
ROS
RO6
RO7
RO8
RO9
R21
R23
R24
R25
R26
R27
R28
R29
R71
R72
R73
R74
R75
R76
R77
R78
R79
R80
R81

Pain respiratory system

Shortness of breath/dyspnoea
Wheezing

Breathing problem, other

Cough

Nose bleed/epistaxis
Sneezing/nasal congestion

Nose symptom/complaint other
Sinus symptom/complaint

Throat symptom/complaint

Voice symptom/complaint
Haemoptysis

Sputum/phlegm abnormal

Fear of cancer respiratory system
Fear of respiratory disease, other
Limited function/disability (r)
Respiratory symptom/complaint oth.
‘Whooping cough

Strep throat

Boil/abscess nose

Upper respiratory infection acute
Sinusitis acute/chronic

Tonsillitis acute
Laryngitis/tracheitis acute

Acute bronchitis/bronchiolitis
Chronic bronchitis

Influenza

Pneumonia

Pleurisy/pleural effusion
Respiratory infection other
Malignant neoplasm bronchus/lung
Malinant neoplasm respiratory, other
Benign neoplasm respiratory
Foreign body nose/larynx/bronch
Injury respiratory other
Congenital anomaly respiratory
Hypertrophy tonsils/adenoids

y
Chronic obstructive pulmonary dis
Asthma

Allergic rhinitis

Hyperventilation syndrome

R99 Respiratory disease other

PROCESS CODES
SYMPTOMS/COMPLAINTS
INFECTIONS

NEOPLASMS

INJURIES

CONGENITAL ANOMALIES
OTHER DIAGNOSES

Skin

S01
S02
S03
S04
S08
S06
S07
S08
S09
S10
S11
s12
S13
S14
S18
S16
S17
S18
S19
S20
s21
S22
S23
S24
S26
s27
S28
S29
S70
ST71
S72
S73
S74
S75
S76
S77
S78
S79
S80
S81
S82
S83
S84
85
S86
S87
S88
89
S90
S91
S92
S93
S94
S95
S96
S97
S98
S99

Pain/tenderness of skin
Pruritus

Warts

Lump/swelling localized
Lumps/swellings generalized
Rash localized

Rash generalized

Skin colour change

Infected finger/toe
Boil/carbuncle

Skin infection post-traumatic
Insect bite/sting
Animal/human bite

Burn/scald

Foreign body in skin
Bruise/contusion
Abrasion/scratch/blister
Laceration/cut

Skin injury other
Corn/callosity

Skin texture symptom/complaint
Nail symptom/complaint

Hair loss/baldness

Hair/scalp symptom/complaint
Fear of cancer of skin

Fear of skin disease other
Limited function/disability (s)
Skin symptom/complaint other
Herpes zoster

Herpes simplex

Scabies/other acariasis
Pediculosis/skin infestation other
Dermatophytosis
Moniliasis/candidiasis skin
Skin infection other

Malignant neoplasm of skin
Lipoma

skin benign/1 ified
Solar keratosis/sunburn
Haemangioma/lymphangioma
Naevus/mole
Congenital skin anomaly other
Impetigo
Pilonidal cyst/fistula
Dermatitis seborrhoeic
Dermatitis/atopic eczema
Dermatitis contact/allergic
Diaper rash
Pityriasis rosea
Psoriasis
Sweat gland disease
Sebaceous cyst
Ingrowing nail
Molluscum contagiosum
Acne
Chronic ulcer skin
Urticaria
Skin disease, other

Endocrine/Metabolic
and Nutritional

TO1
T02
TO3
TO04
TOS
TOT
TO8
T10
T11
T26
T27
T28
T29
T70
T71
T72
T73
T8
T80
T81
T82
T83
T85
T86
T8T
T89
T90
T91
T92
T93
T99

Excessive thirst

Excessive appetite

Loss of appetite

Feeding problem of infant/child
Feeding problem of adult

Weight gain

Weight loss

Growth delay

Dehydration

Fear of cancer of endocrine system
Fear endocrine/metabolic dis other
Limited function/disability (t)
Endocrine/met./sympt/complt other
Endocrine infection

Malignant neoplasm thyroid
Benign neoplasm thyroid

oth/ ified

Thyroglossal duct/cyst

Congenital anom endocrine/metab.
Goitre

Obesity

Overweight
Hyperthyroidism/thyrotoxicosis
Hypothyroidism/myxoedema
Hypoglycaemia

Diabetes insulin dependent
Diabetes non-insulin dependent
Vitamin/nutritional deficiency
Gout

Lipid disorder
Endocrine/metab/nutrit. dis. other

Urological

uo1

uo2
U04
Uo0s
U06
Uo7
U0
U13
Ul4
U26
u27
u28
U29
U170
U71

u72
U78
U76
U177
U718
U79
Uso
Uss
uss
U0
U9s
U98
U99

Dysuria/painful urination

Urinary frequency/urgency
Incontinence urine

Urination problems other
Haematuria

Urine symptom/complaint other
Urinary retention

Bladder symptom/complaint other
Kidney symptom/complaint

Fear of cancer of urinary system
Fear of urinary disease other
Limited function/disability urinary
Urinary symptom/complaint other
Pyelonephritis/pyelitis
Cystitis/urinary infection other
Urethritis

Malignant neoplasm of kidney
Malignant neoplasm of bladder
Malignant neoplasm urinary other
Benign neoplasm urinary tract
Neoplasm urinary tract NOS
Injury urinary tract

Congenital anomaly urinary tract
Glomerulonephritis/nephrosis
Orthostatic albumin./proteinuria
Urinary calculus

Abnormal urine test NOS

Urinary disease, other

Pregnancy,
Childbearing, Family

Planning

W01
Wwo2
wo3
Wos
wio
Wil
wi2
w13
wi4
w15
w17
w18
w19
w2l
war
w28
w29
W70
W71
W12
W73
W15
w16
W18
W19
‘W80
‘wsl
‘W82
‘w83
wa4
‘wss
W90
wol
W92
‘wo3
Wo4
‘wos
W96
AVEE]

Female Genital

X01
X02
X03
X04
X058
X06
X07
X08
X09
X10
X11
X12
X13
X14
X185
X16
X17
X18
X19
X20
X21
X22
X23
X24
X258
X26
X217
X28
X29
X70
X71
X72
X13
X174

Question of pregnancy

Fear of pregnancy

Antepartum bleeding

Pregnancy vomiting/nausea
Contraception postcoital
Contraception oral

Contraception intrauterine
Sterilization

Contraception other
Infertility/subfertility

Post-partum bleeding

Post-partum symptom/complaint oth.
Breast/lactation symptom/complaint
Concern body image in pregnancy
Fear complications of pregnancy
Limited function/disability (w)
Pregnancy symptom/complaint other
Puerperal infection/sepsis

preg Y
Malignant neoplasm relate to preg.
Benign/unspec. neoplasm/pregnancy
Injury complicating pregnancy
Congenital anomaly complicate preg.
Pregnancy

Unwanted pregnancy

Ectopic pregnancy

Toxaemia of pregnancy

Abortion spontaneous

Abortion induced

Pregnancy high risk

Gestational diabetes

Uncomplicate labour/delivery live
Uncomplicate labour/delivery still
Complicate labour/ delivery livebirth
Complicate labour/delivery stillbirth
Puerperal mastitis

Breast disorder in pregnancy other
Complications of puerperium other
Disorder pregnancy/delivery, other

Genital pain female

Menstrual pain

Intermenstrual pain

Painful intercourse female
Menstruation absent/scanty
Menstruation excessive
Menstruation irregular/frequent
Intermenstrual bleeding

Postponement of menstruation

Postmenopausal bleeding
Postcoital bleeding

Vaginal discharge

Vaginal symptom/complaint other
Vulval symptom/complaint

Pelvis symptom/complaint female
Breast pain female

Breast lump/mass female

Nipple symptom/complaint female
Breast symptom/complt. female other
Concern breast appearance female
Fear sexually transmitted disease (f)
Fear of sexual dysfunction female
Fear of genital cancer female

Fear of breast cancer female

Fear genital/breast disease other (f)
Limited function/disability (x)
Genital symptom/complt female oth.
Syphilis female

Gonorrhoea female

Genital candidiasis female

Genital trichomoniasis female
Pelvic inflammatory disease

w

X

X785

X99

Malignant neoplasm cervix
Malignant neoplasm breast female
Malignant neoplasm genital other (f)
Fibromyoma uterus

Benign neoplasm breast female
Benign neoplasm female genital
Genital neoplasm oth/unspecied (f)
Injury genital female

Congenital anomaly genital female
Vaginitis/vulvitis NOS

Cervical disease NOS

Abnormal cervix smear
Uterovaginal prolapse

Fibrocystic disease breast
Premenstrual tension syndrome
Genital herpes female
Condylomata acuminata female
Chlamydia infection genital (f)
Genital disease female, other

Male Genital Y

Y01
Y02
Y03
Y04
Y05
Y06
Y07
Y08
Y10
Y13
Y14
Y16
Y24
Y25
Y26
Y27
Y28
Y29
Y10
Y71
Y12
Y173
Y74

Y99

Pain in penis

Pain in testis/scrotum

Urethral discharge

Penis symptom/complaint other
Scrotum/testis sympt/complt. other
Prostate symptom/complaint
Impotence NOS

Sexual function sympt./complt.(m)
Infertility/subfertility male
Sterilization male

Family planning male other

Breast symptom/complaint male
Fear of sexual dysfunction male
Fear sexually transmitted dis. male
Fear of genital cancer male

Fear of genital disease male other
Limited function/disability (y)
Genital sympt./complt.male other
Syphilis male

Gonorrhoea male

Genital herpes male
Prostatitis/seminal vesiculitis
Orchitis/epididymitis

Balanitis

Condylomata acuminata male
Malignant neoplasm prostate
Malign neoplasm male genital other
Benign/unspec. neoplasm gen. (m)
Injury male genital
Phimosis/redundant prepuce
Hypospadias

Undescended testicle

Congenital genl anomaly (m) other
Benign prostatic hypertrophy
Hydrocoele

Genital disease male, other

Social Problems Z

z01
202
Z03
204
208
206
207
208
209
z10
zZ11
212
213
Z14
18
z16
218
219
Z20
z21
z22
23
Z24
28
227
28
z29

Poverty/financial problem
Food/water problem

Social cultural problem

‘Work problem

Unemployment problem
Education problem

Social welfare problem

Legal problem

Health care system problem
Compliance/being ill problem
Relationship problem with partner
Partner's behaviour problem
Partner illness problem
Loss/death of partner problem
Relationship problem with child
Iliness problem with child
Loss/death of child problem
Relationship prob. parent/family
Behaviour problem parent/family
Iliness problem parent/family
Loss/death parent/family member
Relationship problem friend
Assault/harmful event problem
Fear of a social problem

Limited function/disability (z)
Social problem NOS

Abbreviations

Anom

behav.

bronc!

complicat.
congen.

dis.
eval.
exam.
gen.

malig.
metab.
musculo.

NEC
NOs
nutrit.
oth
preg.
prob.
RFE
sympt
unspe:
w
w/o

anomaly
behaviour
h. bronchus
complication
congenital
disease
evaluation
examination
genital
malignant
metabolic
musculoskeletal
not elsewhere classified
not otherwise specified
nutrition
other
pregnancy
problem
reason for encounter
8 symptom
C. unspecified

with

without
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Appendix IX. Triage categories by patient’s complaints or symptoms used during 2015
earthquakes

Triage Category Complaints

Flail chest

Patient in shock

Unstable pelvic fracture

Red Patient with airway obstruction

Patient who need immediate CPR

C-Spine Injury

Tension pneumothorax

Femur fracture

Orange Chest trauma without airway compromise

Stable pelvic Fracture

Close fracture of limbs

Yellow Open fracture with infection

Patient with suspected spinal injury

Minor laceration/abrasaion

Green Sprains

Minor soft tissue injury
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