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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 III), StataCorp LP, College Station Texas, USA.  

3.7.1 Descriptive statistics (Papers I-III) 

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 (CIs) 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 III 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 III. 

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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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 25th) and 7.3 (May 12th) 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

Impact of 2015 earthquakes on a local hospital in Nepal
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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 andmethods

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 25th earthquake epicentre and 84

km from the May 12th 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.

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.g001
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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

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.g002
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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 25th 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)

Impact of 2015 earthquakes on a local hospital in Nepal
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(n = 463). Most of the EQIs 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

Fig 3. Daily distribution of patients from first earthquake 25th April including second earthquake 12th 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.g003
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Table 1. Characteristics of earthquake related injuries and non-earthquake related health problems in Dhulikhel Hospital from 25th April to 16th 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

SecondWeek 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.
‡‡‡Lowest 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.
†††“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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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

Table 2. Type of injuries by body region in 815 earthquake patients with known injury diagnosis presenting to Dhulikhel Hospital from 25th April to 16th 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
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Table 3. Characteristics of interviewed patients with earthquake injuries and non-earthquake 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 1 (2) 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.t003

Impact of 2015 earthquakes on a local hospital in Nepal

PLOSONE | https://doi.org/10.1371/journal.pone.0192076 February 2, 2018 9 / 16



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

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% 

tobacco-smoking and traditional cooking stove compared to no 

smoke (aOR=2.8, 95% CI=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 

be replicated and appropriate follow-up programs in low-re-

source settings where primary health care is underdeveloped 

are urgently needed.

Electronic supplementary material: 
The online version of this article contains supplementary material.
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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 

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-

certain groups of emergency patients such as injuries and infections, and reported that patient volumes 

have increased in recent years [10-12

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 400 000 and 51% 

are female [23]. The median age in this region is 23 years, and 30% are 0-15 years old. The correspond-

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), 

-

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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were categorized into; doctor-initiated discharge or family-initiated discharge (FID).

of Primary Care-2 (ICPC-2)” codes [25

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.

Flow diagram of cohort and distribution of presenting complaints. ED – emergency department, PC – presenting com-

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 

-
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Baseline characteristics by categories of presenting complaints in 21,892 patients presenting to emergency department in 

Dhulikhel Hospital from Sept 2013- Dec 2016

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 12 220 (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 (21) 402 (20)

5547 (25) 985 (15) 971 (20) 1049 (30) 1302 (65) 14 (1) 434 (50) 155 (25) 23 (6) 614 (30)

Female, n (%) 11 365 (52) 2379 (37) 2809 (57) 2019 (57) 1037 (51) 1126 (100) 444 (51) 336 (55) 239 (63) 976 (48)

Patient location, n(%):

Rural 13 150 (60) 4153(65) 2803 (57) 2062(58) 1149(57) 718(64) 424(49) 388(63) 250(66) 1203 (60)

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 10 060 (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) 9 (2) 46 (2)

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

Ethics

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 

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 
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respiratory and cardiovascular complaints 

had higher hospitalization rates (51% and 

41% respectively) than the average for the 

ED population (35%) (Table 2). Of the hos-

pitalized patients with cardiovascular com-

plaints, more than one in four were referred 

to other hospitals. The non-hospitalized pa-

tients with respiratory and cardiovascular 

complaints had higher FID rates (17% and 

16% respectively) compared to 10% in the 

ED population.

Self-harm was the main PC for 381 patients 

(Table 1

group were the relatively low age and that 

women were over- represented; the majority 

(73%) of these patients were young (17-45 

years) and the majority were women (63%). 

The Dalit ethnic groups were overrepresent-

ed among self-harm patients (14% versus 

8% in the total ED population). The hos-

pitalization rate was high (68%) and 27% 

-

cy room was common (44%) in this group 

(Table).

90-days mortality

Of the 21892 included patients, a total of 

12540 household phone numbers were re-

corded in the patient registry. Of these 12540 

patients, 4331 households (20% of total) 

participated in the structured telephone in-

terview at 90 days (Figure 1). Among the 

interviews, we had complete information on 

3793 (88%) patients and these were includ-

ed in the further analysis. The patient demo-

graphic characteristics and presenting com-

plaints in interviewed patients did, however, 

not meaningfully differ between those who 

were lost to follow-up (Figure 2, panel A 

and Figure 2, panel B).

Results for mortality at 90 days are present-

ed in Table 3. The 90-days mortality in the 

cohort was 8% (n=309), and mortality was 

higher in men (9%) compared to wom-

en (7%). The mortality was much higher 

compared to the younger groups (1% in 

17-45 years). Compared to infections (7% 

90-days mortality), corresponding mor-

tality for injuries was 3% (aOR=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). Patients who did not re-visit 

the hospital had higher mortality (10%) 

compared to those who had a second vis-
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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 

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 

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.

A

B

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

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) 2.5 (1.5-4.1)

71 (2) 10 (14) 2.1 (1.0-4.5) 2.2 (1.0-4.8)
Selfharm 37 (1) 0
Other complaints 358 (9) 38 (11) 1.6 (1.0-2.5) 1.5 (0.9-2.4)
Presention to ED (n=3561), n (%):†

1527 (43) 163 (11) Ref Ref
2034 (57) 123 (6) 0.5 (0.4-0.7) 0.7 (0.5-0.9)

Hospital revisit, n (%):
Yes 2486 (66) 184 (7) Ref Ref
No 1307 (34) 125 (10) 1.3 (1.0-1.7) 1.4 (1.1-1.9)
ED disposition (n=3223), n (%):†
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 (%):†
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 (%):†
General wards 1037 (81) 122 (12) Ref Ref

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)

*Adjusted for sex and age in category.

†Analysis 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.

Admitted 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% 

CI=2.1-23.6) compared to literate group (Table 5). No such association was found in men (interaction 

Associations between demographic factors and 90 days mortality among 3793 patients interviewed by telephone after 90 

days of emergency department visit

Unadjusted Adjusted* 90 days  

mortality

Unadjusted Adjusted*

OR 95% CI OR 95%CI OR 95%CI OR 95%CI

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 (7) Ref 16 (4) Ref

1016 (27) 238 (23) 108 (21) 3.5 (2.3-5.5) 130 (26) 8.0 (4.5-13.3)

Patient location, n (%):

1338 (35) 105 (8) 53 (7) Ref Ref 52 (9) Ref Ref

Rural 2455 (65) 204 (8) 90 (7) 1.0 (0.7-1.4) 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 (0.7-1.4) 0.9 (0.6-1.3) 77 (10) 1.0 (0.8-1.4) 1.1 (0.8-1.6)

Dalit 281 (7) 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 (4) 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) Ref Ref 45 (5) Ref Ref

Illiterate† 2028 (53) 261 (13) 140 (11) 33.9 (10.8-106.9) 7.0 (2.1-23.6) 121 (15) 3.7 (2.6-5.3) 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) 2.3 (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 (7) 1 (0.4) 1 (1) 0.2 (0.03-1.9) 1.2 (0.1-10.0) 0

Elderly or sick‡ 495 (13) 42 (8) 22 (11) 3.3 (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 (%):

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 (0.7-1.4) 79 (11) 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 (0.6-1.4)

Tobacco only 559 (15) 62 (11) 26 (10) 2.4 (1.4-4.1) 1.8 (1.0-3.2) 36 (13) 1.7 (1.0-2.7) 1.5 (0.9-2.6)

Tobacco and  
traditional stove

469 (12) 66 (14) 34 (19) 5.2 (3.1-8.8) 2.8 (1.6-4.9) 32 (11) 1.5 (0.9-2.4) 1.4 (0.8-2.4)

*Adjusted for age in category.
†Interaction P<0.0001.
‡Cannot work because of being old or sick.
§Traditional stoves do not have proper smoke outlet.
Interaction P=0.09.

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

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) 34 (21) 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)

-
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.
†Does not include NCD.
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P

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 

[27], 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 

30]. However, these proportions 

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 

32]. Sex 

differences for FID were not observed in our study, but over 50% were young (17-45 years), only one-

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

-

ed to be the sixth-leading cause of deaths and third-highest cause of DALYs in this region [4]. In Nepal, 

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 

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 

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 

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 

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 LMIC’s. 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.

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).
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CONCLUSIONS

The study revealed that nearly one in ten died within 90-days of emergency care. However, follow-up rates 

-

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. Study Number  

2. Hospital Number   

3. Date of Admittance (DD/MM/YR)   

4. Age (Years)  

5. Sex (M/F)  

6. Ethnicity  

7. Time of Presentation  

8. Temperature (Celsius)  

9. Pulse (Beats per minute)  

10. Respiration rate 

11. Systolic Blood Pressure 

12. Diastolic Blood Pressure 

13. Oxygen Saturation 

14. Glasgow Coma Scale (GCS)  

15. Triage done (Yes/No) 

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

17. Time of Triage 

18. Time of Treatment 

19. Presenting Complaint 

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

21. Transfer to (General wards, ICU, OT)  

22. ED disposition (Admitted, Discharged, LAMA/DOR, Referred)  

23. Death (Yes/No)  

24. Diagnosis at Discharge  
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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 

abdominal pain, limb fracture etc.) were generated and scored as 0 (no) or 1 (yes). In the second phase one or 

-2 (ICPC-

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 

-

icidal 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 

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

1. Study Number   

2. Hospital Number   

3. Date of Interview   

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

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

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    
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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 Z25 
   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*, L73, L74, L75, L76, L77, L78, L79, L80, 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, A03 
   Other Infection A78, A87, B70, H71, N71, S11, S71, W70, W71, X72 
Unconsciousness & Seizure A06, N07 
Cardiovascular (CVD) 

 

   CVD complaints A11/K01, K04, K05, K07 
   CVD disease K71, K73, K75, K76, K77, K78, K84, K86, K90, K96 
Respiratory complaints 

 

   Short Breath R02 
   COPD/Asthma R95, R96 
   Other Respiratory R03, R04, R05, R06, R07, 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 
Abdomen 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, D78, 

D84, D85, D86, D89, D91, D95, D97, D98, D99 
Other Complaints 

 

   Urinary U01, U02, U04, U05, U06, U07, U08, U14, U77, U88, U95, U99 
   Neurology N01, N05, N06, N08, N17, N18, N19, N28, N29, N74, N85, N87, N88, N89, N99 
   Musculoskeletal L01, L02, L03, L05, L07, L08, L09, L12, L13, L14, L15, L17, L18, L19, L29, L71, L82, L88 
   Psychosocial Complaints P04, P06, P16, P19, P20, P29, P74, P76, P85, P86, P99 
   Other Complaints, NOS A01, A04, A05, A08, A10, A29, A91, A92, B73, B82, F02, F05, F29, H01, H02, H04, S02, 

S06, S07, S29, S77, S91, T01, T03, T08, T11, T85, T86, T89, T90, T99, Y01, Y02, Y04, Y05, 
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.  
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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) 

    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 

 

 

Figure S2: Distribution of types of injuries by sex 

 

0

10

20

30

40

50

60

   Men    Women    17-45    45-60

Sex Age

0

10

20

30

40

50

60

70

80

Fall Road Traffic
Accidents

Physical Assaults Bites Burn Other Injury

Total Women Men

Injury types

Pe
rc

en
ta

ge
 

Pe
rc

en
ta

ge
 























































































43 
 

Appendix 3: Emergency- and Trauma Forms used in the ER at DH 

 

Appendix 3.1: Emergency sheet front 

 

 

Appendix II. Emergency patient record at ED before the project intervention, p. 1a/2
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Appendix 3.2: Emergency sheet, back 
 

 

 

Appendix II. Emergency patient record at ED before the project intervention, p.2a/2
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Appendix 3.3: Trauma sheet, front 

Appendix II. Emergency patient record at ED before the project intervention, p.1b/2



46 
 

 

Appendix 3.4: Trauma sheet, back 

 

Appendix II. Emergency patient record at ED before the project intervention, p.2b/2





























ICPC-2 – English
International Classification of

Primary Care – 2nd Edition

Wonca International

Classification Committee

(WICC)

Process codes
-30 Medical Exam/Eval-Complete
-31 Medical Examination/Health Evaluation-

Partial/Pre-op check
-32 Sensitivity Test
-33 Microbiological/Immunological Test
-34 Blood Test
-35 Urine Test
-36 Faeces Test
-37 Histological/Exfoliative Cytology
-38 Other Laboratory Test NEC
-39 Physical Function Test
-40 Diagnostic Endoscopy
-41 Diagnostic Radiology/Imaging
-42 Electrical Tracings
-43 Other Diagnostic Procedures
-44 Preventive Imunisations/Medications
-45 Observe/Educate/Advice/Diet
-46 Consult with Primary Care Provider
-47 Consultation with Specialist
-48 Clarification/Discuss Patient’s RFE
-49 Other Preventive Procedures
-50 Medicat-Script/Reqst/Renew/Inject
-51 Incise/Drain/Flush/Aspirate
-52 Excise/Remove/Biopsy/Destruction/

Debride
-53 Instrument/Catheter/Intubate/Dilate
-54 Repair/Fixate-Suture/Cast/Prosthetic
-55 Local Injection/Infiltration
-56 Dress/Press/Compress/Tamponade
-57 Physical Medicine/Rehabilitation
-58 Therapeutic Counselling/Listening
-59 Other Therapeutic Procedure NEC
-60 Results Tests/Procedures
-61 Results Exam/Test/Record
-62 Administrative Procedure
-63 Follow-up Encounter Unspecified
-64 Encounter Initiated by Provider
-65 Encounter Initiated third person
-66 Refer to Other Provider (EXCL. M.D.)
-67 Referral to Physician/Specialist/

Clinic/Hospital
-68 Other Referrals NEC
-69 Other Reason for Encounter NEC

General and

Unspecified A
A01 Pain general/multiple sites
A02 Chills
A03 Fever
A04 Weakness/tiredness general
A05 Feeling ill
A06 Fainting/syncope
A07 Coma
A08 Swelling
A09 Sweating problem
A10 Bleeding/haemorrhage NOS
A11 Chest pain NOS
A13 Concern/fear medical treatment
A16 Irritable infant
A18 Concern about appearance
A20 Euthanasia request/discussion
A21 Risk factor for malignancy
A23 Risk factor NOS
A25 Fear of death/dying
A26 Fear of cancer NOS
A27 Fear of other disease NOS
A28 Limited function/disability NOS
A29 General symptom/complaint other
A70 Tuberculosis
A71 Measles
A72 Chickenpox
A73 Malaria
A74 Rubella
A75 Infectious mononucleosis
A76 Viral exanthem other
A77 Viral disease other/NOS
A78 Infectious disease other/NOS
A79 Malignancy NOS
A80 Trauma/injury NOS
A81 Multiple trauma/injuries
A82 Secondary effect of trauma
A84 Poisoning by medical agent
A85 Adverse effect medical agent
A86 Toxic effect non-medicinal substance
A87 Complication of medical treatment
A88 Adverse effect physical factor
A89 Effect prosthetic device
A90 Congenital anomaly OS/multiple
A91 Abnormal result investigation NOS
A92 Allergy/allergic reaction NOS
A93 Premature newborn
A94 Perinatal morbidity other
A95 Perinatal mortality
A96 Death
A97 No disease
A98 Health maintenance/prevention
A99 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 hepatitis
D73 Gastroenteritis presumed infection
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 F
F01 Eye pain
F02 Red eye
F03 Eye discharge
F04 Visual floaters/spots
F05 Visual disturbance other
F13 Eye sensation abnormal
F14 Eye movements abnormal
F15 Eye appearance abnormal
F16 Eyelid symptom/complaint
F17 Glasses symptom/complaint
F18 Contact lens symptom/complaint
F27 Fear of eye disease
F28 Limited function/disability (f)
F29 Eye symptom/complaint other
F70 Conjunctivitis infectious
F71 Conjunctivitis allergic
F72 Blepharitis/stye/chalazion
F73 Eye infection/inflammation other
F74 Neoplasm of eye/adnexa
F75 Contusion/haemorrhage eye
F76 Foreign body in eye
F79 Injury eye other
F80 Blocked lacrimal duct of infant
F81 Congenital anomaly eye other
F82 Detached retina
F83 Retinopathy
F84 Macular degeneration
F85 Corneal ulcer
F86 Trachoma
F91 Refractive error
F92 Cataract
F93 Glaucoma
F94 Blindness
F95 Strabismus
F99 Eye/adnexa disease, other

Ear H
H01 Ear pain/earache
H02 Hearing complaint
H03 Tinnitus, ringing/buzzing ear
H04 Ear discharge
H05 Bleeding ear
H13 Plugged feeling ear
H15 Concern with appearance of ears
H27 Fear of ear disease
H28 Limited function/disability ear
H29 Ear symptom/complaint other
H70 Otitis externa
H71 Acute otitis media/myringitis
H72 Serous otitis media
H73 Eustachian salpingitis
H74 Chronic otitis media
H75 Neoplasm of ear
H76 Foreign body in ear
H77 Perforation ear drum
H78 Superficial injury of ear
H79 Ear injury other
H80 Congenital anomaly of ear
H81 Excessive ear wax
H82 Vertiginous syndrome
H83 Otosclerosis
H84 Presbyacusis
H85 Acoustic trauma
H86 Deafness
H99 Ear/mastoid disease, other

Cardiovascular K
K01 Heart pain
K02 Pressure/tightness of heart
K03 Cardiovascular pain NOS
K04 Palpitations/awareness of heart
K05 Irregular heartbeat other
K06 Prominent veins
K07 Swollen ankles/oedema
K22 Risk factor cardiovascular disease
K24 Fear of heart disease
K25 Fear of hypertension
K27 Fear cardiovascular disease other
K28 Limited function/disability (k)
K29 Cardiovascular sympt./complt. other
K70 Infection of circulatory system
K71 Rheumatic fever/heart disease
K72 Neoplasm cardiovascular
K73 Congenital anomaly cardiovascular
K74 Ischaemic heart disease w. angina
K75 Acute myocardial infarction
K76 Ischaemic heart disease w/o angina
K77 Heart failure
K78 Atrial fibrillation/flutter
K79 Paroxysmal tachycardia
K80 Cardiac arrhythmia NOS
K81 Heart/arterial murmur NOS
K82 Pulmonary heart disease
K83 Heart valve disease NOS
K84 Heart disease other
K85 Elevated blood pressure
K86 Hypertension uncomplicated
K87 Hypertension complicated
K88 Postural hypotension
K89 Transient cerebral ischaemia
K90 Stroke/cerebrovascular accident
K91 Cerebrovascular disease
K92 Atherosclerosis/PVD
K93 Pulmonary embolism
K94 Phlebitis/thrombophlebitis
K95 Varicose veins of leg
K96 Haemorrhoids
K99 Cardiovascular disease other

Musculoskeletal L
L01 Neck symptom/complain
L02 Back symptom/complaint
L03 Low back symptom/complaint
L04 Chest symptom/complaint
L05 Flank/axilla symptom/complaint
L07 Jaw symptom/complaint
L08 Shoulder symptom/complaint
L09 Arm symptom/complaint
L10 Elbow symptom/complaint
L11 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
L26 Fear of cancer musculoskeletal
L27 Fear musculoskeletal disease other
L28 Limited function/disability (l)
L29 Sympt/complt. Musculoskeletal other
L70 Infections musculoskeletal system
L71 Malignant neoplasm musculoskeletal
L72 Fracture: radius/ulna
L73 Fracture: tibia/fibula
L74 Fracture: hand/foot bone
L75 Fracture: femur
L76 Fracture: other
L77 Sprain/strain of ankle
L78 Sprain/strain of knee
L79 Sprain/strain of joint NOS
L80 Dislocation/subluxation
L81 Injury musculoskeletal NOS
L82 Congenital anomaly musculoskeletal
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
L90 Osteoarthrosis of knee
L91 Osteoarthrosis other
L92 Shoulder syndrome
L93 Tennis elbow
L94 Osteochondrosis
L95 Osteoporosis
L96 Acute internal damage knee
L97 Neoplasm benign/unspec musculo.
L98 Acquired deformity of limb
L99 Musculoskeletal disease, other

Neurological N
N01 Headache
N03 Pain face
N04 Restless legs
N05 Tingling fingers/feet/toes
N06 Sensation disturbance other
N07 Convulsion/seizure
N08 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 Congenital anomaly neurological
N86 Multiple sclerosis
N87 Parkinsonism
N88 Epilepsy
N89 Migraine
N90 Cluster headache
N91 Facial paralysis/bell's palsy
N92 Trigeminal neuralgia
N93 Carpal tunnel syndrome
N94 Peripheral neuritis/neuropathy
N95 Tension headache
N99 Neurological disease, other

Appendix VII. ICPC-2 classification



Psychological P
P01 Feeling anxious/nervous/tense
P02 Acute stress reaction
P03 Feeling depressed
P04 Feeling/behaving irritable/angry
P05 Senility, feeling/behaving old
P06 Sleep disturbance
P07 Sexual desire reduced
P08 Sexual fulfilment reduced
P09 Sexual preference concern
P10 Stammering/stuttering/tic
P11 Eating problem in child
P12 Bedwetting/enuresis
P13 Encopresis/bowel training problem
P15 Chronic alcohol abuse
P16 Acute alcohol abuse
P17 Tobacco abuse
P18 Medication abuse
P19 Drug abuse
P20 Memory disturbance
P22 Child behaviour symptom/complaint
P23 Adolescent behav. Symptom/complt.
P24 Specific learning problem
P25 Phase of life problem adult
P27 Fear of mental disorder
P28 Limited function/disability (p)
P29 Psychological symptom/complt other
P70 Dementia
P71 Organic psychosis other
P72 Schizophrenia
P73 Affective psychosis
P74 Anxiety disorder/anxiety state
P75 Somatization disorder
P76 Depressive disorder
P77 Suicide/suicide attempt
P78 Neuraesthenia/surmenage
P79 Phobia/compulsive disorder
P80 Personality disorder
P81 Hyperkinetic disorder
P82 Post-traumatic stress disorder
P85 Mental retardation
P86 Anorexia nervosa/bulimia
P98 Psychosis NOS/other
P99 Psychological disorders, other

Respiratory R
R01 Pain respiratory system
R02 Shortness of breath/dyspnoea
R03 Wheezing
R04 Breathing problem, other
R05 Cough
R06 Nose bleed/epistaxis
R07 Sneezing/nasal congestion
R08 Nose symptom/complaint other
R09 Sinus symptom/complaint
R21 Throat symptom/complaint
R23 Voice symptom/complaint
R24 Haemoptysis
R25 Sputum/phlegm abnormal
R26 Fear of cancer respiratory system
R27 Fear of respiratory disease, other
R28 Limited function/disability (r)
R29 Respiratory symptom/complaint oth.
R71 Whooping cough
R72 Strep throat
R73 Boil/abscess nose
R74 Upper respiratory infection acute
R75 Sinusitis acute/chronic
R76 Tonsillitis acute
R77 Laryngitis/tracheitis acute
R78 Acute bronchitis/bronchiolitis
R79 Chronic bronchitis
R80 Influenza
R81 Pneumonia
R82 Pleurisy/pleural effusion
R83 Respiratory infection other
R84 Malignant neoplasm bronchus/lung
R85 Malinant neoplasm respiratory, other
R86 Benign neoplasm respiratory
R87 Foreign body nose/larynx/bronch
R88 Injury respiratory other
R89 Congenital anomaly respiratory
R90 Hypertrophy tonsils/adenoids
R92 Neoplasm respiratory unspecified
R95 Chronic obstructive pulmonary dis
R96 Asthma
R97 Allergic rhinitis
R98 Hyperventilation syndrome
R99 Respiratory disease other

PROCESS CODES

SYMPTOMS/COMPLAINTS

INFECTIONS

NEOPLASMS

INJURIES

CONGENITAL ANOMALIES

OTHER DIAGNOSES

Skin S
S01 Pain/tenderness of skin
S02 Pruritus
S03 Warts
S04 Lump/swelling localized
S05 Lumps/swellings generalized
S06 Rash localized
S07 Rash generalized
S08 Skin colour change
S09 Infected finger/toe
S10 Boil/carbuncle
S11 Skin infection post-traumatic
S12 Insect bite/sting
S13 Animal/human bite
S14 Burn/scald
S15 Foreign body in skin
S16 Bruise/contusion
S17 Abrasion/scratch/blister
S18 Laceration/cut
S19 Skin injury other
S20 Corn/callosity
S21 Skin texture symptom/complaint
S22 Nail symptom/complaint
S23 Hair loss/baldness
S24 Hair/scalp symptom/complaint
S26 Fear of cancer of skin
S27 Fear of skin disease other
S28 Limited function/disability (s)
S29 Skin symptom/complaint other
S70 Herpes zoster
S71 Herpes simplex
S72 Scabies/other acariasis
S73 Pediculosis/skin infestation other
S74 Dermatophytosis
S75 Moniliasis/candidiasis skin
S76 Skin infection other
S77 Malignant neoplasm of skin
S78 Lipoma
S79 Neoplasm skin benign/unspecified
S80 Solar keratosis/sunburn
S81 Haemangioma/lymphangioma
S82 Naevus/mole
S83 Congenital skin anomaly other
S84 Impetigo
S85 Pilonidal cyst/fistula
S86 Dermatitis seborrhoeic
S87 Dermatitis/atopic eczema
S88 Dermatitis contact/allergic
S89 Diaper rash
S90 Pityriasis rosea
S91 Psoriasis
S92 Sweat gland disease
S93 Sebaceous cyst
S94 Ingrowing nail
S95 Molluscum contagiosum
S96 Acne
S97 Chronic ulcer skin
S98 Urticaria
S99 Skin disease, other

Endocrine/Metabolic

and Nutritional T
T01 Excessive thirst
T02 Excessive appetite
T03 Loss of appetite
T04 Feeding problem of infant/child
T05 Feeding problem of adult
T07 Weight gain
T08 Weight loss
T10 Growth delay
T11 Dehydration
T26 Fear of cancer of endocrine system
T27 Fear endocrine/metabolic dis other
T28 Limited function/disability (t)
T29 Endocrine/met./sympt/complt other
T70 Endocrine infection
T71 Malignant neoplasm thyroid
T72 Benign neoplasm thyroid
T73 Neoplasm endocrine oth/unspecified
T78 Thyroglossal duct/cyst
T80 Congenital anom endocrine/metab.
T81 Goitre
T82 Obesity
T83 Overweight
T85 Hyperthyroidism/thyrotoxicosis
T86 Hypothyroidism/myxoedema
T87 Hypoglycaemia
T89 Diabetes insulin dependent
T90 Diabetes non-insulin dependent
T91 Vitamin/nutritional deficiency
T92 Gout
T93 Lipid disorder
T99 Endocrine/metab/nutrit. dis. other

Urological U
U01 Dysuria/painful urination
U02 Urinary frequency/urgency
U04 Incontinence urine
U05 Urination problems other
U06 Haematuria
U07 Urine symptom/complaint other
U08 Urinary retention
U13 Bladder symptom/complaint other
U14 Kidney symptom/complaint
U26 Fear of cancer of urinary system
U27 Fear of urinary disease other
U28 Limited function/disability urinary
U29 Urinary symptom/complaint other
 U70 Pyelonephritis/pyelitis
U71 Cystitis/urinary infection other
U72 Urethritis
U75 Malignant neoplasm of kidney
U76 Malignant neoplasm of bladder
U77 Malignant neoplasm urinary other
U78 Benign neoplasm urinary tract
U79 Neoplasm urinary tract NOS
U80 Injury urinary tract
U85 Congenital anomaly urinary tract
U88 Glomerulonephritis/nephrosis
U90 Orthostatic albumin./proteinuria
U95 Urinary calculus
U98 Abnormal urine test NOS
U99 Urinary disease, other

Pregnancy,

Childbearing, Family

Planning W
W01 Question of pregnancy
W02 Fear of pregnancy
W03 Antepartum bleeding
W05 Pregnancy vomiting/nausea
W10 Contraception postcoital
W11 Contraception oral
W12 Contraception intrauterine
W13 Sterilization
W14 Contraception other
W15 Infertility/subfertility
W17 Post-partum bleeding
W18 Post-partum symptom/complaint oth.
W19 Breast/lactation symptom/complaint
W21 Concern body image in pregnancy
W27 Fear complications of pregnancy
W28 Limited function/disability (w)
W29 Pregnancy symptom/complaint other
W70 Puerperal infection/sepsis
W71 Infection complicating pregnancy
W72 Malignant neoplasm relate to preg.
W73 Benign/unspec. neoplasm/pregnancy
W75 Injury complicating pregnancy
W76 Congenital anomaly complicate preg.
W78 Pregnancy
W79 Unwanted pregnancy
W80 Ectopic pregnancy
W81 Toxaemia of pregnancy
W82 Abortion spontaneous
W83 Abortion induced
W84 Pregnancy high risk
W85 Gestational diabetes
W90 Uncomplicate labour/delivery live
W91 Uncomplicate labour/delivery still
W92 Complicate labour/ delivery livebirth
W93 Complicate labour/delivery stillbirth
W94 Puerperal mastitis
W95 Breast disorder in pregnancy other
W96 Complications of puerperium other
W99 Disorder pregnancy/delivery, other

Female Genital X
X01 Genital pain female
X02 Menstrual pain
X03 Intermenstrual pain
X04 Painful intercourse female
X05 Menstruation absent/scanty
X06 Menstruation excessive
X07 Menstruation irregular/frequent
X08 Intermenstrual bleeding
X09 Premenstrual symptom/complaint
X10 Postponement of menstruation
X11 Menopausal symptom/complaint
X12 Postmenopausal bleeding
X13 Postcoital bleeding
X14 Vaginal discharge
X15 Vaginal symptom/complaint other
X16 Vulval symptom/complaint
X17 Pelvis symptom/complaint female
X18 Breast pain female
X19 Breast lump/mass female
X20 Nipple symptom/complaint female
X21 Breast symptom/complt. female other
X22 Concern breast appearance female
X23 Fear sexually transmitted disease (f)
X24 Fear of sexual dysfunction female
X25 Fear of genital cancer female
X26 Fear of breast cancer female
X27 Fear genital/breast disease other (f)
X28 Limited function/disability (x)
X29 Genital symptom/complt female oth.
X70 Syphilis female
X71 Gonorrhoea female
X72 Genital candidiasis female
X73 Genital trichomoniasis female
X74 Pelvic inflammatory disease

X75 Malignant neoplasm cervix
X76 Malignant neoplasm breast female
X77 Malignant neoplasm genital other (f)
X78 Fibromyoma uterus
X79 Benign neoplasm breast female
X80 Benign neoplasm female genital
X81 Genital neoplasm oth/unspecied (f)
X82 Injury genital female
X83 Congenital anomaly genital female
 X84 Vaginitis/vulvitis NOS
X85 Cervical disease NOS
X86 Abnormal cervix smear
X87 Uterovaginal prolapse
X88 Fibrocystic disease breast
X89 Premenstrual tension syndrome
X90 Genital herpes female
X91 Condylomata acuminata female
X92 Chlamydia infection genital (f)
X99 Genital disease female, other

Male Genital Y
Y01 Pain in penis
Y02 Pain in testis/scrotum
Y03 Urethral discharge
Y04 Penis symptom/complaint other
Y05 Scrotum/testis sympt/complt. other
Y06 Prostate symptom/complaint
Y07 Impotence NOS
Y08 Sexual function sympt./complt.(m)
Y10 Infertility/subfertility male
Y13 Sterilization male
Y14 Family planning male other
Y16 Breast symptom/complaint male
Y24 Fear of sexual dysfunction male
Y25 Fear sexually transmitted dis. male
Y26 Fear of genital cancer male
Y27 Fear of genital disease male other
Y28 Limited function/disability (y)
Y29 Genital sympt./complt.male other
Y70 Syphilis male
Y71 Gonorrhoea male
Y72 Genital herpes male
Y73 Prostatitis/seminal vesiculitis
Y74 Orchitis/epididymitis
Y75 Balanitis
Y76 Condylomata acuminata male
Y77 Malignant neoplasm prostate
Y78 Malign neoplasm male genital other
Y79 Benign/unspec. neoplasm gen. (m)
Y80 Injury male genital
Y81 Phimosis/redundant prepuce
Y82 Hypospadias
Y83 Undescended testicle
Y84 Congenital genl anomaly (m) other
Y85 Benign prostatic hypertrophy
Y86 Hydrocoele
Y99 Genital disease male, other

Social Problems Z
Z01 Poverty/financial problem
Z02 Food/water problem
Z03 Housing/neighbourhood problem
Z04 Social cultural problem
Z05 Work problem
Z06 Unemployment problem
Z07 Education problem
Z08 Social welfare problem
Z09 Legal problem
Z10 Health care system problem
Z11 Compliance/being ill problem
Z12 Relationship problem with partner
Z13 Partner's behaviour problem
Z14 Partner illness problem
Z15 Loss/death of partner problem
Z16 Relationship problem with child
Z18 Illness problem with child
Z19 Loss/death of child problem
Z20 Relationship prob. parent/family
Z21 Behaviour problem parent/family
Z22 Illness problem parent/family
Z23 Loss/death parent/family member
Z24 Relationship problem friend
Z25 Assault/harmful event problem
Z27 Fear of a social problem
Z28 Limited function/disability (z)
Z29 Social problem NOS

Abbreviations
Anom anomaly
behav. behaviour
bronch. bronchus
complicat. complication
congen. congenital
dis. disease
eval. evaluation
exam. examination
gen. genital
malig. malignant
metab. metabolic
musculo. musculoskeletal
NEC not elsewhere classified
NOS not otherwise specified
nutrit. nutrition
oth other
preg. pregnancy
prob. problem
RFE reason for encounter
sympt. symptom
unspec. unspecified
w with
w/o without
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