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Abstract

Introduction: General Practice and Emergency Medicine is the backbone of the health system of a developing country
like Nepal with a significant number of cases being encountered in the general practice clinics and Emergency
Department (ED). However, Emergency Medical Services in Nepal face significant challenges with a need for numerous
improvements. The medical care provided while using ambulance services in Nepal is insufficient. This study assessed
the outcomes of patients brought to Patan Hospital's ED, considering the method of transportation used for their arrival.

Method: A cross-sectional analytical study was conducted at Patan Hospital from April 2021 to March 2022. Total 72
patients were considered for the study. Frequency, Percentage, Median, and Inter-quartile Range were calculated for
descriptive analysis. The Chi-square test was used for analytical study and p-value <0.05 was considered statistically
significant.

Result: The maximum percentage of critically ill patient was 25.0% (in age group of >60 years) and the minimum was
8.3% (in age group of 0-14 years). 66.7% were male and 33.3% were female. Among all, 34.7% patients presented to
emergency via ambulance (33.3% via ka/kha and 1.4% via gha ambulance), 37.5% via private transportation (27.8%
via bike and 9.72 via car) and 27.8% patients via public transportation (18.05% via taxi and 9.72 via micro/bus/tempo).
There was no association between the modes of transportation and the mortality outcomes and ICU admission among
the critically ill patient (p=0.385, and p=0.716 respectively).

Conclusion: Regardless of the transportation method, there was no significant difference in mortality outcomes and
the requirement for ICU care among critically ill patients presenting to the emergency department signifying the

insufficient emergency medical services provided during the ambulance transportation.
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1. Introduction

General Practice and Emergency Medicine (GPEM) is an emerging field in developing nations, whereas it has reached
an advanced stage in developed countries!-3. Emergency medical services (EMS) plays an important role in saving lives
and preventing disabilities. Numerous factors may influence health outcome of the patients presenting to emergency
department including injury mechanism, injury severity, transportation mode and pre-hospital time 2-4. Out of Hospital
emergency care (OHEC) includes a spectrum of care delivery from first responder care (FRC), pre-hospital (PH) care,
and emergency medical services (EMS). OHEC is an umbrella term coined by the African Federation for Emergency
Medicine (AFEM) in 20135. Pre-hospital care is extremely limited in Nepal, and the concept of an Emergency Medical
Services (EMS) system is relatively new in the country®. Skill of EMS providers and preparedness of transfer vehicle
with basic life-saving supplies are vital for PH Care?. While in resource constrain setting like Nepal, preparedness for
Emergency Health Care focuses on health facility strengthening and PH care remains in shadows.

Critically ill patients are defined as patients shifted to Red area and they include those with life threatening conditions
and must be seen within 1 minute®11. A study done at Tribhuvan University teaching hospital (TUTH) demonstrated
that a large number of critically ill patients present to Emergency Room (ER) on a daily basis. Out of these, nearly 20%
are admitted, while over 70% of patients either need to be referred to another hospital or must stay in the Emergency
Room?2, Networking among the hospitals along with other solutions may be required to save lives of critically ill
patients. Prolonged ED boarding times were associated worse patient outcomes, suggesting a need for improved
throughout and targeted care for patients awaiting ICU admission!3. ICU admission decisions for critically ill ED patients
are affected by Medical ICU bed availability, though higher ED volume and other ICU occupancy did not play a role. There
was a delay in ICU admission of critically ill patients from the ED. Shortage of ICU bed and delay in radiological
investigation results were the reasons for the prolonged ED stay'415. People were more likely to access private care than
public, and reported longer times to access a hospital than the national average!®. Females were shown to have
significantly larger transportation barriers in accessing care and lower satisfaction compared with males'’. There was
no difference in the adjusted clinical outcome according to mode of transport. Patients with severe trauma transported
by private means in this setting have better survival than those transported via the EMS system!8. Ambulance is
categorized as Ka and kha without paramedics and Ga with paramedics as per government of Nepal!? 20, In the UK,
primary transfer to hospital from a pre-hospital site of illness or injury is commonly the responsibility of the ambulance
service. Only a minority of patients attending hospitals on emergency basis call for ambulance and majority make their
way in vehicles other than ambulance precluding any pre-hospital intervention even for triage category I and II
patients?l.

The main issues with EMS in Nepal is that it is poorly established and many of EMS-related services are to be improved.
Despite the inadequate EMS in our nation, ambulance services offer preliminary medical assistance. However, their
effectiveness is limited due to the insufficiently equipped ambulances in Nepal, lacking trained personnel. As a result,
these ambulances primarily serve as transportation to medical facilities in the urban areas of Lalitpur and Kathmandu.
Therefore, the care provided to patients within ambulances falls short of meeting the needs of individuals utilizing
ambulance services in Nepal.

The aim of this study was to assess the outcomes of patients brought to the emergency considering the method of
transportation used for their arrival.

2. Material and methods

A cross-sectional analytical study was conducted at Patan Hospital, Patan Academy of Health Sciences (PAHS) from April
2021 to March 2022. Ethical Approval was taken from the Institutional Review Committee of Patan Academy of Health
Sciences “IRC-PAHS” on March 30, 2021 (Ref. No.: PMG21033015017).

Inclusion Criteria: This study involved patients from the districts of Kathmandu, Bhaktapur, and Lalitpur, who were
brought to the emergency department of Patan Hospital and were coded as "Red" in the ER triage system.

Exclusion Criteria: This study excluded patients who were brought dead to the hospital, cases involving inter-hospital
transfers, patients shifted from the red zone to the yellow zone, and individuals receiving palliative care services.

Total 72 patients were considered for the study. The data was collected using convenient sampling technique. The

individual accompanying the patient was inquired about the mode of transportation used to bring the patient to the
emergency department, as outlined in the study-Performa. The variables like emergency mortality (Mortality within 1
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hour of emergency stay), ICU admission, age, gender and mode of transportation were analyzed using Frequency,
Percentage, Median, and Inter-quartile Range for descriptive analysis. The Chi-square test was used for analytical study
and p-value <0.05 was considered statistically significant.

3. Results

Total 72 patients were considered for the study, out of which 66.7% were male and 33.3% were female. The maximum
percentage of critically ill patient was 25.0% (in age group of >60 years) and the minimum was 8.3% (in age group of
0-14 years). Among all, 34.7% patients presented to emergency via ambulance (33.3% via ka/kha and 1.4% via gha
ambulance), 37.5% via private transportation (27.8% via bike and 9.72 via car) and 27.8% patients via public
transportation (18.05% via taxi and 9.72 via micro/bus/tempo) (Table 1 and 2).

Table 1 Age and gender of the critically ill patient brought to Emergency Department

Variable | Number | Percentage %
Age

0-14 6 8.3
15-30 17 23.6
31-40 11 15.3
41-50 11 15.3
51-60 9 12.5
>60 18 25.0
Gender

Male 48 66.7
Female 24 33.3
Others 0 0

Table 2 Mode of transportation of the critically ill patient brought to Emergency Department

Mode of transport Number | Percentage
Ambulance 25 34.7

Nepal Government classified (ka/kha): Without paramedics | 24 333

Nepal Government classified (ga): With paramedics 1 1.4

Private Transportation 27 37.5

Bike 20 27.8

Car 7 9.72

Public Transportation 20 27.8

Taxi 13 18.05
Micro/Bus/Tempo 7 9.72

Out of the critically ill patients admitted to the emergency department through ambulance, private transportation, and
public transportation, only one patient who arrived via ambulance experienced mortality. The calculated p-value was
0.385, indicating a lack of statistical significance. Consequently, this dataset cannot be compared, given that no deaths
were documented in the other modes of transportation and the p-value is not significant (Table 3).
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Table 3 Association of mortality outcome of patients as per mode of transportation of the critically ill patient brought
to Emergency Department

Mode of transport Mortality | Mortality | Fischer Exact Significance
Yes No

Ambulance 1 24 1.906

Private Transportation | 0 27 df (2)

Public Transportation | 0 20 P=0.385

Across various modes of transportation, the ICU admission rate remained consistent among critically ill patients.
Specifically, among 15 patients transported via ambulance, 18 via private transportation, and 11 via public
transportation, none were admitted to the ICU. The resulting p-value of 0.716 lacks statistical significance, rendering
the data incomparable regarding ICU admission rates based on the mode of transportation (Table 4).

Table 4 Association of ICU admission outcome of patients as per mode of transportation of the critically ill patient
brought to Emergency Department

Mode of transport ICU admission | ICU admission XZ

Yes No
Ambulance 9 15 0.668
Private Transportation | 9 18 df (2)
Public Transportation | 9 12 p=0.716

4. Discussion

The study demonstrated that 33.3% of critically ill patients arrived via Ka/Kha category ambulance, and 1.4% via Ga
category ambulance. Additionally, 27.8% arrived on motorcycles, 9.72% in cars, 18.05% in taxis, and 9.72% in
microbuses, buses, or tempos. The study's findings further revealed that ICU admission rates did not vary based on the
mode of transportation.

A prior study at Patan Hospital conducted by Gongol et al. revealed that only 10% of patients reached the emergency
room via ambulance, while 54% arrived by taxi. This diverges from our present findings. The primary cause might be
the enhanced awareness among patients. Moreover, our study's discovery of private transport accounting for only 37%
implies a heightened general understanding that ambulances are a superior choice for hospital transportation
compared to private vehicles. The literature has widely acknowledged that delivering patients by taxi or makeshift
ambulances can lead to unfavorable outcomes, occasionally even severe ones?2. A review of 5486 cases received by the
Nepal Ambulance Service total of over one year showed a rise in cases over the 12-month period which they have
attributed to the increased level of awareness?3. Our discovery that 34.7% of patients arriving at the Emergency
Department utilized ambulances is lower than the findings of a study at B.P. Koirala Institute of Health Sciences
(BPKIHS), Dharan, Nepal, where out of 2211 patients in the emergency ward, 43.2% (955) arrived by ambulance?24. In
that same study, patients demonstrated a preference for private vehicles when coming to the emergency ward. One
plausible explanation is the widespread availability of taxi services in the Kathmandu valley. Other contributing factors
could include lack of awareness about ambulance contact information and the convenience of finding alternative
transportation.

Our study demonstrated a single mortality among critically ill patients transported via ambulance, whereas no mortality
was observed in patients using alternative transportation methods. Likewise, the ICU admission count remained
uniform across various transportation modes, with 9 cases each. Notably, the highest number of patients arriving via
private transportation did not require ICU admission (18 cases). Similarly, 15 ambulance-transported patients and 12
publicly transported patients didn't necessitate ICU care. One potential explanation for these findings is the absence of
an assessment of patients' actual diagnoses. The general and specific outcomes of critically ill patients are heavily
influenced by diagnosis and the healthcare system involved. Omitted from our study were cases involving inter-hospital
referrals and patients referred from lower-tier medical centers, which could resultin the oversight of more severe cases.
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Moreover, there are additional variables within the Emergency Department, such as time between the incident and
hospital arrival, symptom recognition at the ED, co-morbidities, etc., which significantly impact outcomes. Regrettably,
these variables were not considered in the present study.

In a study involving 109 ambulances at BPKIHS Dharan, approximately 90% were equipped with oxygen cylinders and
adult oxygen masks, which were commonly utilized items. However, over half of the ambulances possessed less than
23% of the equipment recommended by national guidelines25. The study's conclusion highlighted that a significant
majority of the ambulances affiliated with BPKIHS, Nepal, lacked even a quarter of the essential equipment required for
basic life support. This factor plays a crucial role in influencing outcomes such as mortality rates and hospital stay
durations.

In a Korean study, conducted in 2016, involving 42,188 patients transported from other hospitals, 482 patients (1.1%)
were conveyed by the Seoul Mobile Intensive Care Unit (SMICU). Among patients transported by SMICU, there was a
higher prevalence of severe emergency conditions and the utilization of mechanical ventilators. After adjusting for
relevant factors, the odds ratio for 24-hour mortality following interhospital transport was 0.45 (95% CI: 0.26-0.81) in
the overall group and 0.34 (95% CI: 0.16-0.71) in a one-to-one propensity-matched subgroup2é. Hence, even in a high-
quality facility, 1.1% of patients were transferred using an ICU ambulance. In our situation, this kind of ambulance is
not easily accessible. However, it has been proven that using a specialized critical care transport unit for inter-hospital
transfers resulted in reduced 24-hour mortality, highlighting the advantages of the SMICU. This improvement in
outcomes isn't limited to inter-hospital transport alone; it extends to situations involving transportation from home to
hospital or from lower-tier to higher-tier medical centers.

This principle can also be applicable to trauma patients. An examination of a substantial nationwide group of trauma
patients in the USA revealed that those transferred by helicopter exhibited enhanced survival rates and an increased
likelihood of being discharged to their homes, despite longer pre-hospital transport durations, greater severity of
injuries, elevated injury severity scores, higher ICU admission rates, and a higher probability of requiring mechanical
ventilation?’. However, this study doesn't encompass air ambulances or helicopters. The patients arriving at the ER
exhibited a range of organ system involvement. The most frequent diagnoses in our study were Cerebrovascular
Accidents (CVAs), followed by cases of intoxication, Acute Exacerbation of Chronic Obstructive Pulmonary Disease
(COPD), pneumonia, and Chronic Kidney Disease (CKD) in that order. A Nepalese study involving 1393 patients, the
leading cause for summoning ambulances was gastrointestinal issues (22.6%). Likewise, respiratory (17%), obstetric
and gynecological (15.2%), trauma (12.7%), and neurological (9.6%) concerns constituted the other prevalent
reasons?,

Ambulance with required facilities with trained paramedics-Emergency Medical Technicians (EMTs) ensure that key
interventions are achieved and patients transported to the most appropriate facility. It is well accepted that timely
intervention and rapid transport reduce morbidity and mortality?°. Recognizing the significance of transporting
critically ill patients in adequately equipped ambulances, governmental policies should enforce mandatory paramedic
training, encompassing defibrillator operation and basic life support, as a prerequisite for granting licenses to
ambulance drivers. Collaborative efforts with the Government of Nepal and various tertiary hospitals are imperative for
delivering these training programs. Additionally, creating awareness about the necessity of ambulances and introducing
cost-effective ambulance services to the Nepalese population by our government is an essential requirement at this
juncture.

5. Conclusion

Thus, the notable strength of our study is its rarity as one conducted at our institution concerning the modes of
transportation of critically ill patients. We anticipate that this study will establish foundational data in this area for
future investigations. We suggest conducting subsequent research considering influential variables that contribute to
outcomes. Additionally, we advocate for larger sample size in future studies.
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