Open Access Emergency Medicine Dove

ORIGINAL RESEARCH

Portrait of the Emergency Department at Orotta
National Referral and Teaching Hospital in
Asmara, Eritrea: A Prospective Observational
Study

Samuel Tekle Mengistu(®', Oliver Okoth Achila®?, Simon Tesfay Negash?, Yonathan Tesfaldet®,
Naod Yeibyo Tewolde®, Nahom Asmerom Yohannes Peniel Tsehaye Embaye’, Fanus Yemane?,
Beyene Abraha’, Goitom Hagos®, Yoseph Tewolde’

'Nakfa Hospital, Ministry of Health Northern Red Sea Branch, Nakfa, Eritrea; 2Department of Clinical Laboratory Sciences, Orotta College of
Medicine and Health Sciences, Asmara, Eritrea; 3Adi Keih Hospital, Adi-Keih, Eritrea; 4Akurdet Hospital, Akurdet, Eritrea; 5Ghindae Hospital,
Ghindae, Eritrea; ®“Gedem Naval Hospital, Gedem, Eritrea; “Department of Clinical Sciences, Orotta College of Medicine and Health Sciences,
Asmara, Eritrea; ®Department of Internal medicine, Orotta College of Medicine and Health Sciences, Asmara, Eritrea; *Department of Surgery,
Orotta College of Medicine and Health Sciences, Asmara, Eritrea

Correspondence: Samuel Tekle Mengistu, General Practitioner, Nakfa Hospital, Northern Red Sea Ministry of Health, Nakfa, P.O. Box - 5659, Asmara,
Eritrea, Tel +2917535772, Email teklesam7@gmail.com

Background: Provision of high-quality emergency care for acute, life-threatening illnesses can significantly reduce DALY and
mortality in sub-Saharan Africa. Here, we present data on the profile of an Emergency Department (ED) in the largest referral hospital
in Eritrea and potential gaps for intervention.

Patients and Methods: This was a prospective single-center observational study of 1093 patients who presented to the ED between
September and October of 2020. Data were collected using a questionnaire from the patients’ interview, observation and medical
record review. The data were summarized using descriptive statistics and where applicable logistic regressions were performed.
Results: The median age was 45.0 years among the patients. In terms of acuity, 741 (68.5%), 283 (26.2%), 48 (4.4%), 10 (0.9%)
patients were triaged as green, yellow, red, and black, respectively. In addition, the number of self-referred patients was 857 (79.1%)
and among all the visitors, 376 (34.9%) used Ambulance service. The median + IQR for ED length of stay (LOS) was 2.7 (1.4-10.0)
Hours. Further, 154 (14.4%) patients stayed in the ED for >24 hours. The hospitalization rate was 146 (14.7%). In the multivariate
analysis, higher likelihood of prolonged ED LOS was observed in: medical department patients (aOR = 3.53, 95% CI = 2.03-6.14);
patients referred from primary health-care centers (aOR = 2.63, 95% CI = 1.10-6.30) and hospital (aOR = 3.70, 95% CI = 2.15-6.37).
Prolonged ED LOS was also associated with prior emergency visit (aOR = 1.96, 95% CI = 1.13-3.40); consultation (aOR = 12.27,
95% CI = 6.98-21.56); the need for inpatient admission (aOR = 2.34, 95% CI = 1.38-3.96); and the need for investigation and
treatment (aOR = 2.03, 95% CI = 1.07-3.85).

Conclusion: Improvements regarding ED specialist personnel, inpatient ward capacity, availability of investigations throughout
the day and night shifts, amendments in referral system, strengthening ED and critical care capacity in zonal referral hospitals, and
access to quality care among the non-communicable disease patients may ameliorate most of the bottlenecks observed in this set-up.
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Introduction

Recent attention has highlighted the need for effective emergency medical care services (EMS) in low- and middle-
income countries (LMIC).! For instance, some studies have suggested that 54% (24,300,000/45,000,000) of deaths in
LMICs could be mitigated by expanding or improving pre-hospital and facility-based emergency care systems.”> This
finding was reiterated by the Disease Control Priorities in Developing Countries project report which suggested that 45%
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of mortality and 36% of Disability-Adjusted Life Years (DALYs) in LMIC can be prevented by high-quality emergency
care.” The importance of ED is also underscored by the World Health Organization (WHO) argument that expanding and
integrating EMS into existing public health and primary care services is a fundamental priority for healthcare service
improvement globally* — a 2019 World Health Assembly resolution on emergency care (WHA72.16) indicated that
emergency care is

An essential component of quality care and that millions of deaths and long-term disabilities could be prevented if emergency

care exist and patients reach them in time.*

Although the importance of EMS is well documented;’ services in sub-Saharan Africa (SSA) have been described as
overstretched and overburdened.® Emphasizing this point, some investigators have noted that these systems are not only
under-developed;”® they also lack surge capacity and resilience.” Fundamental barriers include a high volume of
critically ill patients — even in non-crisis situations; a general shortage of essential equipment and supplies; inadequate
manpower (EM specialists) and under-developed research infrastructure and capacity — the limited research that exists
has been described as small, ad hoc efforts, in individual facilities.’

These factors work in isolation or in concert to undermine the functioning of EDs in LMICs in multiple ways. These
include high mortality — median mortality within EDs in LMIC was approximately 1.8% (IQR 0.2-5.1%); overcrowding
of facilities, increased workload, staff frustration, delayed medical evaluation at triage, poor quality of care, poor
patient’s outcome, non-compliance with treatment guidelines, provider errors, inadequate inpatient capacity, increased
chance of avoidable and costly hospital readmissions, among others.>’ Additionally, unpredictable fluctuations in
demand and supply that are often experienced in LMICs may undermine accurate modeling of future demand and
workload. In turn, this may undermine staff scheduling and resource allocation or reallocation.'® Another impactful
factor that complicates the situation in ways that may not be apparent to the casual observer is the fact that the application
of care guidelines from high-income countries (HICs) to LMICs is hindered by the paucity of data and heterogeneity of
practices.”'" According to some authors, the differences in epidemiology, organization, and practices observed in LMICs
suggest that enhance research output can make EDs more effective and responsive.”'?

Without a doubt, most of the barriers highlighted in the foregoing paragraph can be addressed by improvement in data
collection practices and high-quality research on EMS. This was indeed, the goal of the Collaborative for Enhancing
Emergency Care Research in LMICs (CLEER) project. The WHO? and the African Federation for Emergency Medicine
have persistently called for continued and broadened research.” Multiple research themes have been suggested including

the need for national or regional data on acute care delivery systems;®'?

specific emergency disease burdens, factors that
drive patients to seek care in EDs;’ and resource availability and emergency service delivery structure’ or mortality
patterns across the acute care continuum.” Focus on chief complaints or ED syndromic surveillance is predicated on the
realization the information may enhance preparedness/situational awareness and disease control capabilities particularly
when intra-country and inter-country comparisons are undertaken.®'? Data on arrival and throughput, including daily or
seasonal patterns of patient flows, can also inform resource allocation, staffing and the development of locally relevant
interventions.

Here, we have undertaken the first descriptive analysis ofa functioning ED in Eritrea. In the process, we draw
attention to the magnitude and factors associated with prolonged ED length of stay (ED bottle necks) and predictors of
hospitalization. It is our opinion that this study provides vital information that can be used to identify disease patterns in
the country, refine triaging strategies, or training ED personnel, among others. The data can also be pooled for a better
understanding of multiple themes on EMS across SSA.

Patients and Methods
Study Area

Eritrea is a country in East Africa with a land area of 124,000 square kilometers. The country has a population of
5.7 million inhabitants. Health care is delivered through a three-tiered system of hospitals stratified into primary,
secondary, and tertiary health-care facilities. Primary health care is provided through a network of some community
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hospitals, health centers, health stations, and community-based health services providing basic services including;
antenatal care, Extended program of immunization, and Integrated management of childhood illness. They contain few
beds for acute care as they are most distant from secondary level services. Community-based health services have
coverage of an estimated 2000 to 3000 people. They provide services by empowering communities, mobilizing and
maximizing resources via Community Health Workers (CHA) under the leadership of the Village Health Committee.
Health stations (HS) offer facility-based primary health-care services to a catchment population of approximately 5000—
10,000 and it is staffed by nurses, associate nurses, and laboratory technicians. Currently, there are around 170 HS in the
country. HS is accountable to the nearest health center (around 52 health centers exist up today). Community Hospital is
the referral facility for the primary health-care level of service delivery serving a community of approximately 50,000—
100,000 people. They provide all services as the lower-level facilities. Additionally, they provide obstetric and general
surgical services nearest to provide vital lifesaving surgical intervention closest to the people.

Secondary health service is provided by zonal referral hospitals and second-contact hospitals which serve as referral
facilities for the lower level facilities as well as teaching/training institutions for middle and operational level profes-
sionals. Tertiary health service serves not only as national referral facilities but as centers of excellence for specialized
training/education, and research. The overall number of hospitals in secondary and tertiary level 21 and 2, respectively,
today.

Study Center and Design

This was a prospective single-center observational (with 24-hour surveillance) study. The study was conducted at the ED
wing (a separate area of 18 bedded ward) of Orotta national teaching and referral hospital in Asmara, Eritrea. The ED
follows the historical model that subdivides emergencies into “medical” and “surgical” cases. Established in 2005, the
facility serves as the ED of last resort in the country. According to the latest reports, the ED has >16,000 ED visits
per year. It has around 40 staff members (including technical, finance, and pharmacy members). The facility also serves
as a teaching center for medical and nursing students in the country.

Study Participants and Data Collection
All patients (>15-year-old) who came to the ED between the 14th of September to 13th of October of 2020 were
sequentially included in the study. Data was collected by a semi-structured interviewer-administered questionnaire that

was developed through a review of published literatures'*'®

(see Appendix 1) and medical records. Face content and
validation of the questionnaire was undertaken by a team of experts in internal medicine, surgery, and nursing specialty in
emergency and critical care. Then, it was pretested for a week on around 100 patients. Collected variables included
demographic information (age, sex, address), arrival pattern (day of the week, arrival hour), referral source (self, primary
care centers, hospitals), arrival mode (walk-in, ambulance, other means), triage level or condition/acuity level on arrival,
ED LOS, prior emergency visits, comorbidity, care (investigations, procedures, consultations, and treatment) and

disposition.

Research Metrics and Definition

A Manchester Triage System (MTS) (a process-oriented triage scale) was used in this study (see Appendix 2). Junior
doctors and nurses perform triage based on multiple parameters — blood pressure (BP), blood oxygen saturation, pulse
rate, respiratory rate, temperature, and the reaction level scale. Based on these parameters, a color-coded five-level
management urgency scale is computed. The disparate color codes are defined as follows:

Red: potentially life-threatening situation if treatment is not commenced.

Yellow: urgent cases where they should be seen within half an hour.
e Green: semi-urgent, can be seen in an hour.

e White: non-urgent, can lapse up to 2 hours.

Black: a dead body.
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(a) Vital sign/s: were deemed abnormal if temperature, blood pressure, pulse rate, or respiratory rate were out of
range.

(b) Consciousness: patients were deemed unconscious if Glasgow Coma Scale (GCS) was <8.

(c) Death: ED-specific mortality was defined as deaths occurring within 24 hours.

(d) The diagnosis was established based on the impression of the physicians in the ED after clinical assessment.

(e) Prolonged ED LOS refers to patients with ED LOS >24 hours.

Data Processing and Analysis

The collected data were checked for completeness, consistency and accuracy. Data were coded, entered and cleaned
using Cspro v7.0 and exported to SPSS for analysis. All analyses were conducted in IBM SPSS Statistics (SPSS Inc.,
Version 26.0, Chicago, IL, USA). Depending on data characteristics, absolute counts, frequencies, mean + standard
deviation (SD), or median + interquartile range (IQR) were used to describe baseline patient characteristics. Multiple data
stratification strategies were employed including department in charge, age, arrival shifts, and duration of stay in ED.
Differences in all key variables at baseline between these strata were determined using Pearson’s y* test for categorical
variables. One-way ANOVA or equivalence non-parametric statistics (Mann Whitney U and Kruskal Wallis) were
employed to evaluate the difference in means or medians for continuous variables. Binary logistic regression models
were used to determine the odds of ED stay >24 hours. In the multivariable analysis, variables were selected if p < 0.25
in the univariate analysis of prolonged ED stay. A backward-selection procedure was used to create the adjusted models,
with a variable being included in the model if it resulted in an improvement in the model fit. The level of statistical
significance was set at a p-value <0.05 for all analyses.

Ethical Considerations and Consent

Before the start of this study, the researchers obtained approval from the head of the Ministry of Health (MOH) research
Ethics and Protocol review committee with a letter of reference: 09/20, the medical director of Orotta Hospital, the
Departments of Surgery and Internal Medicine. Informed verbal consent to participate in the study was obtained from
participants and this was approved by the ethics committee. All the data collected from the records and observation of the
patients were anonymized at all levels and confidentiality was maintained throughout the study. The ethical committee
waived consent for publication in place of the participants. This study conforms to the principles outlined in the
Declaration of Helsinki.

Results

Emergency Department’s Population Characteristics

During a month study period, 1093 patients presented at the ED. Key demographic and clinical characteristics are shown
in Table 1. Most patients were male 618 (56%) from Asmara 769 (70.7%). The median age was 45.0 years (IQR: 28.0—
65.0). However, the median age was higher (50.0 years: IQR: 30.5-66.0) in the medical unit when compared to the
surgical unit (37.00 years: IQR: 24.0-60.0). Age-specific differences were also observed in patients attending the two
departments: 205 (51.2%) patients in the surgical department were between >18-35 years and 225 (66.8%) patients in the
medical department were >60 years. Following a Manchester Triage System, 741 (68.5%) were triaged green; 283
(26.2%) were triaged yellow; 48 (4.4%) were triaged red. In addition, a majority of patients were self-referred 857
(79.1%) and had stable vital signs 802 (73.8%). All documented procedures are shown in Table 2.

Frequency of Specific Comorbidities

The distribution of comorbidities among the study participants is shown in Figure 1. According to our result, 310 (28.7%)
of the study participants had comorbidities. A significant proportion of the patients had hypertension 64 (22%) or chronic
complications associated with hypertension 31 (4%); and Diabetes mellitus (DM) 40 (14%) or chronic complications
associated with DM 58 (20%). Additional illnesses, not shown in Figure 1 included psychiatric disorders (13), epilepsy
(6), hypothyroidism (7), hemophilia (2), and benign prostatic hypertrophy (BPH) (4).
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Table | Socio-Demographic, Clinical Characteristics, Presentation Time and ED-Related Factors of Patients Who Visited the Adult
ED of ONRH, Asmara, Eritrea, 2020

Variable Study Population Medicine Surgery p-value (X?)
ED Visiting population 1093 645 448 -
Age in years (Median * IQR) | 45.0 (28.0-65.0) 50.0 (30.5-66.0) 37.00 (24.0-60.0) <0.001™
Age category (years)
>18-35 400 (36.7) 195 (48.8) 205 (51.2) <0.001 (29.32)
>35-<60 352 (32.3) 225 (63.9) 127 (36.1)
>60 337 (30.9) 225 (66.8) 112 (33.2)
Gender
Male 618 (56.7) 313 (50.6) 305 (49.4) <0.001 (43.6)
Female 471 (43.3) 332 (70.5) 139 (29.5)
Address
Asmara 769 (70.7) 457 (594) 312 (40.6) 0.805 (0.6)
Outside Asmara 319 (29.3) 187 (58.6) 132 (41.4)
Arrival Shift
8:00-16:00 677 (62.3) 412 (60.9) 265 (39.1) 0.382 (1.9)
16:00-20:00 204 (18.8) 114 (55.9) 90 (44.1)
20:00-8:00 205 (18.9) 118 (57.6) 87 (42.4)
Arrival day
Weekdays 849 (78.0) 517 (60.9) 332 (39.1) 0.035 (4.4)
Weekends 240 (22.0) 128 (53.3) 112 (46.7)
Referral Source
Self 857 (79.1) 510 (59.5) 347 (40.5) <0.001 (18.5)
Primary Care centers 69 (6.4) 25 (36.2) 44 (63.8)
Hospital 158 (14.6) 105 (66.5) 53 (33.5)
Arrival Mode
Walk-in 383 (35.6) 225 (35.4) 158 (58.7) 0.481 (1.5)
Ambulance 376 (35.0) 231 (61.4) 145 (38.6)
Other MV/Bike 316 (29.4) 180 (57) 136 (43)
Acuity Level
Green 741 (68.5) 409 (55.2) 332 (44.8) <0.001 (16.541)
Yellow 283 (26.2) 88 (31.1) 195 (68.9)
Red 48 (4.4) 17 (35.4) 31 (64.6)
Black 10 (0.9) 4 (40) 6 (60)
(Continued)
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Table | (Continued).

Variable Study Population Medicine Surgery p-value (X?)
Vital Signs
Normal 802 (73.8) 408 (50.9) 394 (49.1) <0.001 (86.8)
Abnormal 285 (26.2) 235 (82.5) 50 (17.5)

Consciousness

Conscious 1019 (93.7) 600 (58.9) 419 (41.1) 0.424 (0.6)

Unconscious 69 (6.3) 44 (63.8) 25 (36.2)

Prior Emergency Visit

Yes 291 (26.9) 215 (73.9) 76 (26.1) <0.001 (35.7)

No 789 (73.1) 424 (53.7) 365 (46.3)

Prior Hospitalization

Yes 233 21.7) 167 (71.7) 66 (28.3) <0.001 (19.2)

No 843 (78.3) 470 (55.8) 373 (44.2)

Comorbidities

Yes 310 (287) 246 (79.4) 64 (20.6) <0.001 (73.1)

No 771 (713) 394 (51.1) 377 (48.9)

Notes: "Mann Whitney U. Bold: significantly different associations.
Abbreviation: IQR, interquartile range.

Mode of Arrival and Associated Factors

The mean age + SD for disparate modes of arrivals was as follows: walk-in (41.22 +18.77 years), ambulance (51.69
+28.17 years), and bike/other motor vehicles (48.04+23.88 years), p-value <0.001. In terms of proportions, 384 (35.7%)
walked to the facility; 376 (34.9%) used an ambulance, and 316 (29.4%) used Bike/other motor vehicles. A weekend vs
weekday and shift analysis also demonstrated a significant difference in modes of transport — weekdays (walk-in (69
(29.9%)), ambulance (98 (41.0%)) and bikes/other motor vehicles (72 (30.1%))) vs weekends (walk-in (315 (37.6%)),
ambulance (278 (33.2%)) and bikes/other motor vehicles (72 (29.2%)), p value = 0.026. Figure 2 demonstrates the
overall utilization of various transport modes per shift. Among patients who were referred by HC/C/CH or hospitals, 78.3
(54%) and 132 (83.5%) came by ambulances. In contrast, only 189 (22.4%) of self-referred patients used an ambulance.
The top 5 leading causes of ambulance transport in the top 5 presenting problems among (inter-facility transfers) IFTs
were (in order of decreasing frequency): 52 (60.5%) neurologic illness; acute abdominal pain 14 (48.3%); cardiovascular
illness, 33 (45.2%); respiratory illness 32 (36.0%) and GIT illness 61 (16.7%).

Presenting llinesses

The classification of presenting illnesses is shown in Figure 3. The top six Organ system diagnoses for all patients were
Traumatic injury 278 (26.1%); Gastrointestinal (GIT) illness 182 (17.1%); Genito-urinary (GUS) illness 116 (10.9%);
respiratory Illness 91 (8.5%); Neurologic syndromes 86 (8.1%); and Cardiovascular illness 76 (7.1%). Among the top six
chief complaints; higher acuity presentation (Red and Yellow) was most prevalent in patients with cardiovascular illness
43 (58.1%); respiratory illness 45 (50%); neurologic illness 33 (38.4%); gastro-intestinal illness 50 (27.6%); traumatic
injury 55 (19.8%) and GUS illness 25 (21.6%).
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Table 2 Frequency Distribution of All Documented
Procedures and Investigations of Patients Who
Visited the Adult ED of ONRH, Asmara, Eritrea,

2020

All Documented Procedures N

Diagnostic Investigations 1608
Complete Blood Count (CBC) 454
Blood Films 33
Stool 72
Urine Analysis 235
Clinical chemistry 88
aPTT/PT/INR 4
ECG 78
Consultative Ultrasonography 127
X-Ray 407
CT/MRI 110

Therapeutic Procedures

Phlebotomy 465
IV Cannula insertion 314
Dressing 98
Suturing 87
Catheterization 63
Naso-Gastric tube 29
Incision and Drainage 22
Thoracentesis 5
Cardioversion 4
Lumbar Puncture 3
Paracentesis 2
Rectal tube |
Chest tube |

Note: Bold: significantly different associations.

Abbreviations: aPTT/PT/INR, international normalized ratio;
ECG, electrocardiogram; CT/MRI, computer tomography/magnetic
resonance imaging; IV, intravenous.

Arrival Time and Day of Week or Shift

Analysis of patients’ flow indicated that 663 (62.8%), 195 (18.5%), and 197 (18.7%) of the participants came during the Day
Shift (8:00 —16:00 hours), Evening Shift (>16:00-20: 00 hours) and Night Shift (>20:00t - <8: 00), respectively. Additional
analysis shows that most patients arrived at 9—10 am. In the following sequence, 60 (78.9%), 155 (55.8%), 58 (63.7), 78
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Figure | Frequency of comorbidities in patients attending the Adult ED of ONRH, Asmara, Eritrea, 2020.

(67.2%), 50 (58.1%), 120 (66.3%) patients with CVD illness, traumatic injuries, respiratory illness, GUS problems, neurologic
and GIT illness presented during the Day shift. When stratified by acuity level (See Figure 4), the flow of relatively sicker (red
and yellow patients) showed less variability during the 24-hour surveillance compared to greenly triaged patients.

Average Time or Median for Emergency Department-Boarded Inpatient (Hours) per
Population Characteristics
The median + IQR for ED LOS was 2.67 (1.42—10.00) hours. The mean+ SD ED LOS was 11.86+24.78 hours (95% CI,

10.36-13.36 hours) and the 5% trimmed mean was 7.59 hours. ED LOS was associated with multiple variables including
Address — shorter for patients from Asmara (2.00 (1.00-6.00) hours vs 4.00 (2.00-23.47 hours)) for patients outside
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Figure 2 Relationship between mode of transport and patient inflow per hour and shift in the Adult ED of ONRH, Asmara, Eritrea, 2020.
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Figure 3 Stacked bar graphs for distribution of presenting illness stratified by address and age in the Adult ED of ONRH, Asmara, Eritrea, 2020.

Asmara, p-value <0.001. Longer for patients referred by hospitals (19.50 (3.00—43.75) hours compared to self-referred
patients 2.40 (1.50-5.00) or patients referred by primary care centers (4.00 (3.00-24.00 hours)), p-value <0.001. LOS
was significantly longer (p-value <0.001) for patients with a Red acuity profile (24 (3.00-72.00) hours compared to
yellow (10.08 (2.00-28.83) hours or green patients 3 (2.00-14.75) hours). Extended LOS was also related to conscious-
ness (Conscious patients vs unconscious patients = 4.00 (2.0-23.0) vs 6.00 (2.0-27.3) hours, p-value <0.001); vital signs
(Normal vs Abnormal = 3.00 (2.00-20.00) vs 6.00 (2.00-27.25) hours, p-value <0.001); prior hospitalization (No vs Yes
=3.00 (2.00-21.23) vs 8.00 (3.00-29.00), p-value <0.001); presence of comorbidities (No vs Yes = 3.00 (2.00-22.00) vs
6.00 (3.00-27.50)). See Table 3 for additional information on the department in charge, mode of transport, and
investigation or treatment.

Factors Associated with Prolonged ED Stay (> 24 Hours)

Among all the visitors (1093 patients), 154 (14.4%) had an ED LOS>24 hours. In particular, 798 (76.1%) stayed for <12
hours; 93 (8.5%) stayed for 12—24 hours; 87 (8.0%) stayed for 24—48 hours and 70 (6.4%) stayed for >48 hours. In the
bivariate analysis, we demonstrated a significant relationship between prolonged ED LOS and age category: >15-35
years (335 (87.9%) vs 46 (12.1%)); >35-60 years (274 (84.0%) vs 52 (16.0%)); >60 years (252 (81.0%) vs 59 (19.0%));
p value = 0.042. Additional factors included address (Asmara: 685 (88.8%) vs 81 (11.2%) and residence outside Asmara
(216 (74.0%) vs 76 (26.0%), p value <0.001); department in charge (medical: 478 (80.5%) vs 116 (19.5%) and surgical
(380 (90.3) vs 41 (9.7%)), p value <0.001). Referral source, arrival mode, acuity level, prior hospitalization, prior
emergency visit, and comorbidity were also linked to prolonged stay. See Table 4. Further, analysis of the relationship
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Figure 4 Arrival time and discharge time of patients presenting to the emergency department by existing Triage system in the Adult ED of ONRH, Asmara, Eritrea, 2020.

between prolonged ED LOS and final diagnosis demonstrated that 11 (40.7%), 27 (41.5%), 20 (23.8%), 25 (31.2%), 11
(28.2%) of the patients presented with acute abdominal pain, CVD, respiratory illness, neurological and endocrine

problems, respectively. In contrast, 250 (94.3%) of the patients presenting with traumatic injury were disposed of within
the first 24 hours.

Logistic Regression: Independent Factors Associated with Prolonged ED LOS
Multivariate logistic regression identified multiple predictors of prolonged ED LOS (>24 hours) (Table 4). Higher
likelihood of prolonged ED LOS was observed in: medical department patients (aOR = 3.53, 95% CI = 2.03-6.14,
p-value <0.001); Patients referred by primary health centers (aOR = 2.63, 95% CI = 1.10-6.30, p < 0.001) and Hospital
(aOR = 3.70, 95% CI = 2.15-6.37, p < 0.001) had higher odds of prolonged stay. Higher odds of prolonged ED LOS
were also associated with prior emergency visit (aOR = 1.96, 95% CI = 1.13-3.40, p = 0.016); the need for consultation
(aOR = 12.27, 95% CI = 6.98-21.56, p < 0.001); hospitalization (aOR = 2.34, 95% CI = 1.38-3.96, p < 0.002); and
Investigation and treatment (aOR = 2.03, 95% CI = 1.07-3.85, p = 0.030).

Disposition and Associated Factors

Of all patients presenting to the ED, 883 (77.2%) were discharged home, 58 (5.4%) were referred or transferred, 164
(15.2%) were admitted to the Ward/ICU/OR and 24 (2.2) died either on arrival or within the ED. Home disposition was
higher in patients from Asmara 631 (75.8%); self-referred patients 713 (86.0%); walk-in patients (353 (42.9%); patients
without comorbidities 614 (74%), among others. Mortality was highest in patients who came in while unconscious 20
(73.3%). Additional associations are shown in Table 5.

Hospitalizations and Associated Factors

By restricting the analyses to the Home vs Hospital, we demonstrated that likelihood of hospitalization was higher in
primary care centers referred patients (aOR = 2.43, 95% CI = 1.19-4.96), p-value = 0.015) and Hospital referred patients
(aOR =5.90, 95% CI = 3.55-9.78), p-value < 0.001). Other factors included arrival mode: higher in patients who arrived
in via Ambulance (aOR = 3.60, 95% CI = 1.95-6.65), p-value <0.001); other MV/bikes (aOR = 3.10, 95% CI = 1.65—
5.77), p-value <0.001); patients with abnormal vital signs (aOR = 2.83, 95% CI = 1.83—-4.37), p-value <0.001); Prior
Hospitalization (aOR = 2.14, 95% CI = 1.36-3.38), p value=0.001); and presence of comorbidities (aOR = 1.63, 95% CI
= 1.03-2.58). In contrast, likelihood of hospitalization was lower in patients who did not receive any investigation or
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Table 3 Median Time for Length of Stay in Emergency Department per Patients’ Clinical, ED and Care
Characteristics Who Visited the Adult ED of ONRH, Asmara, Eritrea, 2020

Variables Median Interquartile Range (IQR) p-value
Overall 2.67 1.42—10.00 -
Address

Asmara 2.00 1.00-6.00 <0.001™

Outside Asmara 4.00 2.00-23.47

Age Category (years)

>15-35 4.00 2.00-24.00 0.772*
>35-60 4.00 2.00-23.30
>60 4.00 2.00-22.50

Arrival Shift
8:00-16:00 3.00 2.00-23.00 0.074"
16:00-20:00 4.00 2.00-24.00
20:00-8:00 6.33 3.00-25.00

Arrival day
Weekdays 325 2.00-20.25 0.430
Weekends 7.75 2.25-24.00

Referral Source

Self 2.40 1.50-5.00 <0.001“
Primary Care centers 4.00 3.00-24.00
Hospital 19.50 3.0-43.75

Arrival Mode
Walk in 2.00 2.00-3.67 <0.001"
Ambulance 8.00 3.00-30.00
Other MV/Bike 3.00 2.00-6.23

Acuity Level
Green 3.00 2.00-14.75 <0.001"
Yellow 10.08 2.00-28.83
Red 24.00 3.00-72.00

Vital Signs
Normal 3.00 2.00-20.00 <0.001™
Abnormal 6.00 2.00-27.25

Consciousness

Conscious 4.00 2.00-23.00 0.016™
Unconscious 9.50 1.47-54.13
(Continued)
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Table 3 (Continued).

Variables Median Interquartile Range (IQR) p-value

Prior Emergency Visit

No 4.00 2.00-23.30 0.578™

Yes 4.00 2.00-24.00

Prior Hospitalization

No 3.00 2.00-21.23 <0.001™

Yes 8.00 3.00-29.00

Comorbidities

No 3.00 2.00-22.00 <0.001™

Yes 6.00 3.00-27.50

Disposition

Home 3.00 2.00-6.00 <0.001"
Inpatient wards/ICU 24.00 6.00—45.63
Referred/Transferred 5.67 3.25-7.90

Department in Charge

Surgical 3.00 2.00-15.00 <0.001™

Medical 5.00 2.00-26.00

Investigation or treatment

No investigation or treatment | 2.00 1.00-5.20 <0.001“
Treatment only 2.00 1.00-3.25

Investigation only 3.00 2.00-6.50

Investigation and treatment 6.00 3.00-26.00

Consultation

No 2.00 1.00-3.00 <0.001™

Yes 16.75 4.00-35.15

Notes: “Kruskal Wallis. "Mann Whitney U. Bold: significantly different associations.
Abbreviations: MV, motor vehicle; ICU, intensive care unit; IQR, interquartile range.

treatment (aOR = 0.23, 95% CI = 0.8-0.66), p value = 0.006); and those whose recieved treatment only (aOR = 0.161,
95% CI = 0.046-0.56), p value = 0.004). See Table 6 for more information.

Discussion

Targeted capacity and quality augmentation of emergency care delivery in SSA are currently ranked as a mission-critical
priority by multiple agencies and organizations (AU).* Underscoring this point, WHO, in a dated communication,
exhorted member states to undertake a comprehensive assessment of pre-hospital and emergency care needs - the
need for identification of unmet needs was also emphasized in this communiqué.* Despite the growing calls for
improvements in research; there has been limited progress in data gathering — reports from LMICs comprised ~ 2—5%
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Table 4 Multivariable Analysis of Factors Associated with Prolonged ED Length of Stay (>1 Day) Among Patients Who Visited the
Adult ED of ONRH, Asmara, Eritrea, 2020

Variable ED LOS N (%) P-value Odds Ratio (OR) > 24 Hours Stay in Emergency Department
X2
<24HRS | >24HRS *) Crude OR (95% CI) P-value Adjusted OR (95% CIl) | P-value
ED Visiting 861 (78.8) | 154 (14.4) < 0.001
population
Age (years)
>60 years 252 (81.0) | 59 (19.0) 0.042 | 0.757
(6.35)
>35 -60 274 (84.0) | 52 (16.0) 1.08 (0.58-2.00) 0.807
>|5-35 335 (87.9) | 46 (I12.1) 1.25 (0.69-2.241) 0.464
Address
Asmara 645 (88.8) | 8l (11.2) <0.001 | 0.728
(35.303)
Outside Asmara | 216 (74.0) | 76 (26.0) 0.901 (0.50-1.62)
Department in Charge
Surgical 380 (90.3) 41 (9.7) <0.001 | <0.001 | <0.001
(18.059)
Medical 478 (80.5) | 116 (19.5) 3.50 (1.99-6.12) 3.53 (2.03-6.14)
Referral Source
Self 728 (90.7) 75 (9.3) <0.001 | <0.001 | <0.001
(123.680)
Primary Care 45 (72.6) 17 (27.4) 2.82 (1.06-7.50) 0.002 2.63 (1.10-6.30) 0.030
centers
Hospital 81 (55.5) 65 (44.5) 3.86 (2.01-7.40) <0.001 3.70 (2.15-6.37) <0.001
Arrival Mode
Walk in 344 (93.0) 26 (7.0) <0.001 | 0.610
(53.001)
Ambulance 251 (73.4) | 91 (26.6) 0.88 (0.45-1.75) 0.737
Other MV/Bike 254 (86.4) | 40 (13.6) 1.21 (0.62-2.36) 0.584
Acuity Level
Green 623 (89.1) | 76 (10.9) <0.001 - - - -
(52.621)
Yellow 194 (75.8) | 62 (24.2) - - - -
Red 24 (55.8) 19 (44.2) - - - -
Vital Signs
Normal 671 (88.1) | 91 (11.9) <0.001 - - - -
(29.063)
Abnormal 187 (73.9) | 66 (26.1) - - - -
Consciousness
Conscious 812 (85.3) | 140 (14.7) 0.007 - - - -
(7.190)
Unconscious 45 (72.6) 17 (27.4) - - - -
(Continued)
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Table 4 (Continued).

Variable ED LOS N (%) P-value Odds Ratio (OR) = 24 Hours Stay in Emergency Department

X2
<24HRS | >24HRS *) Crude OR (95% CI) P-value Adjusted OR (95% CI) | P-value

Prior Hospitalization

Yes 158 (73.1) | 58 (26.9) | <0.001 | 0.123

(26.846)
No 696 (87.5) | 99 (12.5) .56 (0.89-2.73)

Prior Emergency Visit

Yes 210 (77.2) | 62 (22.8) <0.001 | 0.116 | 0.016

(15.182)
No 647 (87.2) | 95 (12.8) 1.62 (0.89-2.95) 196 (1.13-3.40)

Comorbidities

Yes 216 (76.6) | 66 (23.4) <0.001 | 0.749 | 0.094

(19.381)
No 643 (87.7) | 90 (12.3) 0.614 (0.337-1.12) 0.62 (0.35-1.09)

Consultation

No 683 (95.9) | 29 (4.) <0.001 | <0.001 | <0.001

(234.88)
Yes 177 (58.0) | 128 (42.0) 12.33 (6.93-21.96) 12.27 (6.98-21.56)

Hospitalization

Home 723 (90.8) 73 9.2) <0.001 | 0.002 | 0.002

(176.98)
Ward/ICU/OR 70 (47.9) | 76 (52.1) 2.34 (1.36-3.98) 2.34 (1.38-3.96)

Investigation and treatment

No investigation 54 (98.2) I (1.8) <0.001 0.46 (0.05-3.82) 0.457 0.41 (0.05-3.54) 0.417
or treatment (59.79)

Investigation and | 466 (77.4) | 136 (22.6) 2.03 (1.07-3.85) 0.030 1.94 (1.03-3.64) 0.041
treatment

Treatment only 118 (97.5) 3 (2.5) 0.27 (0.06—1.16) 0.077 0.255 (0.60-1.08) 0.064

Investigation 225 (93.0) 17 (7.0) | 0.003 | 0.003

Abbreviations: ICU, intensive care unit; OR, odds ratio; Cl, confidence interval; ED LOS, emergency department length of stay, Bold: significantly different associations.

(Mean = 3.2%, +SD: 0.9%) of published reports per annum over the last decade.” This, in general, has stymied EMS
improvement or implementation of context-specific interventions in the region. In this study, we were able to provide the
first, albeit limited, data on the profile of an ED in the largest referral facility in Eritrea.

There were several interesting findings from this study. First, the median age of patients attending this facility was
relatively high [45 years (IQR: 28.0-65.0)] and a significant age disparity was observed in patients from the medical
department [50.0 years (IQR: 30.5-66.0) vs 37.00 years (IQR: 24.0-60.0)] in Surgical department. These estimates are
generally higher than what has been reported for the continent which is 35 years (IQR: 6.9-41.0).° The observed
disparity may be related to the nature of the population in the catchment area. Traumatic injuries are more common in
younger populations and this may depress median age. Following this logic, the inter-departmental disparity in age may
be associated with the nature of patients visiting these departments — relatively young trauma patients (generally free
from chronic conditions) in surgical departments and relatively older patients with emergencies associated with specific
non-communicable diseases (NCDs) (mostly Diabetes mellitus (DM) and Hypertension) in the medical department.
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Table 5 Final Disposition per Socio-Demographic, Clinical Characteristics, Presentation Time and ED-Related Factors of Patients
Who Visited the Adult ED of ONRH, Asmara, Eritrea, 2020

Variable Home Referred/ Ward/ICU/ Died p-value (X?)
Transferred OR
ED Visiting population 833 (77.2) 58 (5.4) 164 (15.2) 24 (2.2)
Gender
Female 365 (43.8) 21 (35.2) 67 (40.9) 10 (41.7) 0.650 (1.64)
Male 468 (56.2) 37 (63.8) 97 (59.1) 14 (58.3)

Age (years)

>|5-35 322 (38.7) 24 (41.4) 45 (27.4) 5(20.8) <0.001 (28.75)
>35 -60 277 (33.3) 17 (29.3) 50 (30.5) 3 (12.5)
>60 years 234 (28.1) 17 (29.3) 69 (42.1) 16 (66.7)

Address
Asmara 631 (75.8) 37 (63.8) 79 (48.2) 15 (62.5) <0.001 (52.47)
Outside Asmara 202 (24.2) 21 (36.2) 85 (51.8) 9 (37.5)

Arrival Shift
8:00-16:00 525 (63.1) 32 (55.2) 105 (64.0) 10 (43.5) 0.189 (8.73)
16:00-20:00 147 (17.7) 16 (27.6) 32 (19.5) 5(21.7)
20:00-8:00 160 (19.2) 10 (17.2) 27 (16.5) 8 (34.8)

Department in Charge

Surgical 337 (40.5) 42 (73.7) 56 (34.4) 7 (29.2) <0.001 (29.60)

Medical 495 (59.5) 5 (26.3) 107 (65.6) 17 (70.8)

Referral Source

Self 713 (86.0) 38 (66.7) 78 (48.1) 19 (79.2) <0.001
(141.49)
Primary Care centers 44 (5.3) 7 (12.3) 15 (9.3) 2 (8.3)
Hospital 72 (8.7) 12 (21.1) 69 (42.6) 3 (12.5)
Arrival Mode
Walk in 353 (42.9) I (19.6) 17 (10.4) 0 (0.0 <0.001 (115.1)
Ambulance 230 (28.0) 26 (46.4) 105 (64.4) Il (45.8)
Other MV/Bike 239 (29.1) 19 (33.9) 41 (25.2) 13 (54.4)
Acuity Level
Green 622 (75.0) 45 (77.6) 66 (40.5) 3(21.4) <0.001
(196.45)
Yellow 195 (23.5) 9 (15.5) 74 (45.4) 3(21.4)
Red 12 (25.5) 4 (6.9) 24 (14.1) 8 (57.1)
(Continued)
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Table 5 (Continued).

Variable Home Referred/ Ward/ICU/ Died p-value (X?)
Transferred OR
Vital Signs
Normal 664 (79.8) 45 (77.6) 82 (50.6) 6 (25.0) <0.001 (91.12)
Abnormal 168 (20.2) 13 (22.4) 80 (49.4) 18 (75.0)

Prior Hospitalization

No 673 (81.4) 49 (84.5) 100 (61.3) 19 (82.6) <0.001 (33.96)

Yes 154 (18.6) 9 (15.5) 63 (38.7) 4(17.4)

Prior Emergency Visit

No 617 (783) 50 (86.2) 103 (62.8) 8 (75.0) 0.002 (14.74)

Yes 212 (25.6) 8 (13.80) 61 (37.2) 6 (25.0)

Comorbidities

No 614 (74.0) 50 (86.2) 92 (56.1) 15 (62.5) <0.001 (28.78)

Yes 214 (26.0) 8 (13.8) 72 (43.9) 9 (37.5)

Consciousness

Conscious 812 (97.6) 53 (93.0) 140 (86.4) 4(167) <0.001 (283.96)

Unconscious 20 4(7.0) 22 (13.6) 20 (83.30)

Consultation

No 377 (81.4) 30 (51.7) 26 (15.9) 13 (54.2) <0.001 (287.66)

Yes 155 (18.6) 28 (48.3) 138 (84.1) Il (45.8)

Investigation and treatment

No investigation or 35 (4.2) 2 (34) 7 (43) 10 (41.7) <0.001 (116.37)
treatment

Investigation only 211 (25.3) 19 (32.8) 17 (10.4) 2 (8.3)

Treatment only 117 (14.0) 2 (34 6 (3.7) 2 (8.3)

Investigation and treatment 470 (56.4) 35 (60.3) 134 (81.7) 10 (41.7)

Notes: *Health stations, health centers, and community hospitals. Bold: significantly different associations.

An equally important finding was the fact that a large proportion of self-referred patients (79.1%) had non-urgent
conditions (green and white). The reported proportion is nearly similar to what has been reported in other jurisdictions -
88.2% in some parts of South Africa (SA)."” The rates of emergency (Red) presentations were relatively low (4.4%) -
a phenomenon that is common in the region.'® High volumes of self-referred patients in SSA have been attributed to
multiple factors including the absence of 24-hour access to primary care facilities/or limited access to other types of care,
including convenience settings.'*'*?° There is also a perception that one might have better access to expert consultation
and therapeutic or diagnostic services during the day shift.'® We believe that most of these factors may be operational in
this setting. Indeed, under-developed primary health care (PCP) in Eritrea may also push patients to seek care in the
referral EDs. On the whole, self-referral may have negative consequences for tertiary EDs — it imposes an unnecessary
burden on EMS and may thus lead to a reduction in quality of care.
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Table 6 Multivariable Analysis of Factors Associated with Hospitalization Among Patients Who Visited the Adult

ED of ONRH, Asmara, Eritrea, 2020

ED Visiting Population

Odds Ratio (OR) Home vs Hospitalization

Crude OR (95% CI) p-value | Adjusted OR (95% CI) p-value
Address
Asmara | 0.086
Outside Asmara 1.54 (0.94-2.52)
Age (years)
>18-35 | 0.243
>35-60 0.88 (0.52—-1.50) 0.637
>60 1.33 (0.79-2.25) 0.279
Department in Charge
Medical | 0.097 | 0.099
Surgical 1.47 (0.93-2.33) 1.46 (0.931-2.29)
Referral Source
Self | <0.001 <0.001
Primary care centers 1.90 (0.88-4.10) 0.104 2.43 (1.19-4.96) 0.015
Hospital 5.02 (2.88-8.74) <0.001 | 5.90 (3.55-9.78) <0.001
Arrival Mode
Walk-in | 0.001 | <0.001
Ambulance 3.15 (1.68-5.91) <0.001 | 3.60 (1.95-6.65) <0.001
Other MV/Bikes 2.75 (1.46-5.18) 0.002 | 3.10 (1.66-5.77) <0.001
Vital Signs
Normal | <0.001 | | <0.001
Abnormal 2.82 (1.82-4.37) 2.83 (1.83—4.37)
Prior Hospitalization
No | 0.001 | 0.001
Yes 2.11 (1.33-3.35) 2.14 (1.36-3.38)
Comorbidities
No | 0.065 | 0.036
Yes 1.58 (0.97-2.57) 1.63 (1.03-2.58)
Investigation and treatment
No investigation or treatment | | <0.001 | <0.001
Investigation and treatment 0.233 (0.81-0.67) 0.007 0.23 (0.8-0.66) 0.006
Treatment only 1.8 (0.52-0.640) 0.008 | 0.161 (0.046-0.56) 0.004
Investigation 0.85 (0.34-2.15) 0.727 | 0.78 (0.311-1.94) 0.590

Notes: *Health stations, health centers, and community hospitals. Bold: significantly different associations.
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The pattern of arrival in this department was not unique and was quite similar to what has been observed in other
settings.'® In general, the peak arrival time was between 7.00 AM — 1.00 PM and Mondays had the largest patient load.
The surges were also limited to patients who were triaged as green or yellow. Possible explanations of the Monday
morning peaks include limited access to health facilities on Saturdays and Sundays. Similarly, the early morning (7 AM)
surge in caseload may be attributed to several things including lack of transport (particularly at night), and absence of 24-
hour, 7 days-a-week, ambulance service. Out-flow of patients or redirection of patients from the out-patient department
(OPD) may also explain these mid-morning surges.

Another important finding in this study was the significant gap in prehospital/or Out of Hospital Emergency Care
(OHEC). This finding is not unique and is typical in the region.?' Investigators in the region have described OHEC, as
under-developed or entirely lacking. Preclinical transport is mostly dominated by informal modalities; thus, patients do
not receive a timely, safe, on-scene evaluation, stabilization, and transportation to EDs.?° More importantly, ambulances,
which transport a relatively small fraction of patients, lack trained personnel (no trained physicians or mid-level
providers) or basic life support (BLS) systems. Prior geo-spatial studies have reported long transit time for patients (in
Eritrea, 57-4% (55-5-59-8) of the population are outside 2-hours travel time to a hospital).'* Consequently, prehospital
mortality is relatively high in SSA. These descriptions, with some exceptions, are true for this setting. According to our
analysis, 376 (34.9%) used ambulances and the rest used informal transport modalities. After adjusting for reference
sources, we noted that a disproportionate number of the patients who used ambulance services were referred - 78.3 (54%)
by HC/C/CH and 132 (83.5%) by hospitals. Further, those who came by ambulance were more likely to have pre-existing
com