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Background: In response to the COVID-19 pandemic, the Ethiopian Ministry of Health has established ambulances and dispatch
centers specifically designed to transport COVID-19 patients to city medical centers. Due to a lack of evidence in this area, it is critical
to assess the factors that influence the willingness to call for emergency medical services.

Methods: A community-based cross-sectional study was conducted from June to July 2021 in Addis Ababa. The data were gathered
through use of a pretested questionnaire and analyzed using SPSS 25. Logistic regression was used to calculate odds ratios with and
without confounding variable controls, and significant associations were declared at (0.05). For the variables that show significant
associations in bivariate and multivariate analyses, a 95% confidence interval is provided.

Results: Three-quarters of those surveyed said they would call ambulance if they experienced worsening COVID-19 symptoms. The
individual’s language was associated with the willingness to call EMS for worsening COVID-19 symptoms [AOR 0.51(95% CI: 0.28—
0.92)].; awareness of the availability of toll-free ambulance services [AOR 3.4(95% CI: 1.92-5.95)]; recalling an EMS number [AOR
4.3(95% CI: 1.71-10.67)]; ambulance crew quality of care perception [AOR 3.6(95% CI: 2.09—6.10)]; ambulance service adequacy
and accessibility perception [AOR 0.25(95% CI: 0.11-0.55)].

Conclusion: The study showed significant portion of the Addis Ababa community recognized the need to call EMS due to worsening
COVID-19 symptoms. The individual’s language, awareness of toll-free ambulance; ability to recall an ambulance number, perception
of the ambulance crew’s quality of care and adequacy and accessibility of service in the city influence the decision to call an
ambulance. The finding highlights the significance of addressing problems through various media outlet, for advocacy and public
awareness. More research, including qualitative studies, is needed to investigate the factors that encourage people to seek EMS.
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Background

Prehospital care is the emergency medical care provided to a person in need to outside a dedicated medical care or hospital." It
has been proven to lower morbidity and mortality from emergency medical illness or injuries requiring emergency medical
care.” It is possible to prevent up to 45% of fatalities and 35% of disability-adjusted life years in low- and middle-income
countries (LMIC)® solely by creating effective emergency medical services (EMS). However, a sizeable fraction of the
population in LMIC reside in regions with poor access to formal EMS.”® Despite growing government concerns and
encouraging advances in Ethiopia about out-of-hospital emergency services over the past 10 years’ Although there are
increasing government concerns and encouraging developments in Ethiopia over the last decade on out-of-hospital emergency
services,'® Emerging works of literature have revealed that the proportion of patients obtaining prehospital care in the country
is still quite low,""™'* Pressures on EMS are widely acknowledged since the first case report of COVID-19 in the world.">™"”
To face the COVID-19 outbreak in Ethiopia, major adaptive and transformative changes were made to health care sectors
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including the establishment of emergency task forces, improvement in health communication flow, activation of toll-free
numbers to report suspected cases, and redistribution of resources including manpower and material resources such as
ambulances.'® In addition to the aforementioned interventions, Federal Ministry of Health in collaboration with Addis Ababa
Health Bureau has established ambulances and dispatch centers dedicated to transporting COVID-19 patients to specialized
treatment centers located in the city. However, prior research suggests that increasing access to ambulance service alone may
not increase the overall demand for ambulance service utilization.'® Lack of awareness, the availability of the service,
misconceptions, education level, and confidence in the safety and care provided by the service were all found to have an
impact on the need to call EMS.?* % Studies also showed that seeking of emergency medical service could be affected by the
fear related to COVID-19.7*?* Therefore, understanding the factors that hinder or enhance the willingness to call for EMS for
worsening symptoms of COVID-19 could be important. Despite inadequate public awareness, there is little to no research in
Ethiopia on the willingness to call EMS for emergency illness and COVID 19 or worsening COVID —19 symptoms. One study
conducted in Northern Ethiopia independent of COVID-19 reported that 88.1% of the respondents did not know emergency
medical service (EMS) calling number and only 42.2% showed a preference for ambulance transport over other transporta-
tions during the emergency.?' Therefore, this study was aimed at assessing the factors associated with willingness to call
emergency medical services for worsening symptoms of COVID-19 in Addis Ababa Ethiopia.

Methods and Materials
Study Design and Setting

A community-based cross-sectional study was carried out in Addis Ababa, the capital and largest city of Ethiopia, to
determine the variables that influence people’s willingness to call emergency medical services for COVID-19 symptoms
that are getting worse. There are 11 sub-cities in the city, but for this study, only four were chosen at random: Gulelle,
Yeka, Kolfe-Keranio, and Nifas-Silk-Lafto. The selected sub cities are place of residence to between 200,000 and
300,000 people. These sub-cities provide support for the majority of the primary COVID-19 treatment facilities in Addis
Ababa’s town. These sub-cities also have an emergency operations center, dispatch centers, and ambulances. The study
was conducted between June 8 and July 30, 2021.

Eligibility Criteria

The eligibility requirements included being an Addis Ababa permanent resident (having resided in the city for at least 6
months) and being 18 years of age or older. However, those who declined to take part, were mentally incompetent, or
were not in their usual residence during data collection were not included in the study.

Sample Size Determination and Sampling Procedure

The sample size was estimated using single population proportion formula with the following assumptions: taking 53.4%
proportion of the people who can name at least one ambulance number in Addis Ababa,*” setting the level of confidence
(o) at 0.05 (Z (1-a) = 1.96), and assuming 5% margin of error to the study. Considering 10% for non-response rate, 420
sample size was estimated for the study. Regarding the sampling process, four of the city’s 11 sub-cities were selected by
simple random sampling technique (SRS). One woreda (the district equivalent) was randomly selected from each of the
sub-cities. Then, three Ketena—the woreda’s smallest geographic subdivision—were selected from each selected woreda
using SRS. Lastly, the first home in each Ketena was selected at random, and the others were chosen depending on their
proximity to the first household. From each family, only one individual was interviewed (Figure 1.)

Data Collection and Quality Assurance

Structured questionnaire was given to the study participant by the interviewer in order to obtain the required data. The
survey questionnaire has both open-ended and closed-ended questions. The information gather was socio-demographic
data, knowledge, attitudes, and practices relating to prehospital EMS. The data collection tool was previously validated
and adopted from a similar study. The data collectors are proficient in at least one additional local language in addition to
Ambaric, have a bachelor’s degree, and prior data collection experience. Training was provided to ensure that each data
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11 subcities in Addis Ababa

4 selected by SRS —

Gulelle Yeka Kolfe-Keranio Nifas-Silk-Lafto
10 woredas 14 woredas 15 woredas 12 woredas
Woreda 8 Worda 11 Woreda 3 woreda 7

3 ketena 3 ketena 3 heten

Figure | Flow diagram of sampling procedure.

collector had a common understanding of the tool. Prior to the start of the actual data collection, a pilot study involving
21 participants from the same city was conducted. After the pilot study, the questionnaires were edited for their
readability and clarity as per the local context. Furthermore, after each questionnaire was filled out, the completeness
of the data was checked to ensure data quality.

Measurements

Respondents were asked a hypothetical question such as “would you call EMS if you experienced worsening clinical
manifestations of COVID-19 such as cough, shortness of breath, chest pain, confusion, and tiredness?” The participants’
responsiveness to calling EMS for worsening clinical manifestations of suspected or confirmed COVID-19 was the
outcome of interest. The desired response was for the participant to call EMS if the above-mentioned clinical
manifestations worsened.

Data Entry, Processing, and Analysis

The collected data were checked for completeness, entered into Epi Data software version 4.2,%° and analyzed using
SPSS version 25.%7 Descriptive statistics such as frequency, percentages, mean and standard deviations were used to
summarize the findings while tables were used to present the data. Logistic regression was used to estimate the degree of
association between a dependent variable and its associated factors. Wald test of logistic regression for purposive
selection of the variable with a cut-off p-value of <0.25 on bivariable analysis was considered for logistic regression
to control the effect of potential confounders. Statistically, a significant association was declared at a 5% level.

Operational Definitions

Knowledge of the Work of Ambulance Crew

The respondent was labeled as having adequate knowledge on the work of the ambulance crew if responded to the
following roles: (a) transporting the patients in emergency condition to a health care facility as quickly as possible (b)
administration of life-saving medications, (c) and provision of life-saving procedures. Otherwise, if the respondent
missed any of the aforementioned roles, we labeled them as having inadequate knowledge of the work of the ambulance

Crew.
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Ethical Approval and Consent to Participate

The Yeka Kotbe hospital Ethical Review Board with reference number-EKGH/150/5/85 granted ethical approval. The
purpose, general content, and nature of the study were explained to the respondents in the language preferred by each
respondent. Verbal consent was obtained from each participant, and the protocol was approved by IRB. The respondents
were informed that they had the right to be involved or refuse to participate in the study and the right to withdraw from
the study at any time during the interview. The participants were assured that the data would be handled exclusively by
the investigators for the intended purpose only. The information obtained from each participant was kept confidential and
their identity was kept anonymous. All procedures involved in this study have adhered to the principles of the Helsinki

Declaration.

Results

Socio-Demographic Characteristics

The study included 414 participants in the analysis, giving a response rate of 98.6%. Their mean age was 35.2 years with
a standard deviation (SD) of 11.2. Of the total participants, 34.3% were within the age group of 25-34 years and 62.6%
were men. Two-hundred-forty (58.0%) of the respondents were married and more than half (54.6%) of the study
participants hold at least a university degree. More than three-fourth (76.6%) of the study participants speak Amharic
(the working language of EMS in Addis Ababa) and nearly half (46.1%) of the respondents lived in Addis Ababa for
more than 10 years (Table 1).

Table | Socio-Demographic Characteristics of the Study Participants, Addis Ababa,
Ethiopia, June to July 2021

Variables Frequency (n=414) Percentage

Age in years (Mean=35.2; SD=11.2)

<25 79 19.1
25-34 142 343
3544 109 26.3
45-54 51 12.3
255 33 8.0
Sex
Male 259 62.6
Female 155 374
Marital status
Married 240 58.0
Unmarried 174 42.0
Highest level of education completed
Cannot read and write 19 4.6
Primary school 21 5.1
Secondary school 55 13.3
Diploma 93 225
University degree and above 226 54.6
Length of stay in Addis Ababa
<2 years 60 14.5
2-5 years 59 14.3
6-10 years 104 25.1
>0 years 191 46.1
Respondents’ language
Ambharic 317 76.6
Unable to speak or speak limited Amharic 97 26.4
566 https: Open Access Emergency Medicine 2022:14
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Respondent’s Awareness of Local EMS

The majority of respondents (76.6%) were aware that prehospital emergency medical services were available for any type
of emergency illness or injury. Likewise, over three-fourths (73.4%) of the participants knew that prehospital care was
available specifically for COVID-19 patients. The availability of toll-free ambulances to transfer COVID-19 patients to
medical facilities was known to 290 of the respondents (70.5%). The majority of research participants (90.3%) had
sufficient knowledge of the tasks of the ambulance crew, with (55.1%) of them being able to identify at least one EMS
calling number (Table 2).

Perceptions of the Study Participants on Ambulance Services and the Need to Call
EMS

Regardless of whether the virus suspected or confirmed, 74.6% of the study participants said they would call EMS if they
experienced symptoms of worsening COVID-19. Participants were polarized 62.8% support ambulance crews providing
high-quality care, while 27.1% support taxis as a safer way to get to the hospital after an emergency. Twenty-four percent
of the respondents came to believe taxis would arrive faster than ambulances. Almost three-fourths (73.9%) of those
surveyed believe Addis Ababa’s ambulance service is insufficient and difficult to access (Table 3).

Factors Associated with the Need to Call EMS for Worsening Symptoms of
COVID-19

The factors associated with the willingness to call EMS for worsening symptoms of COVID-19 are shown in Table 4.
The respondents who speak limited Amharic or were unable to speak Amharic were 49% less likely to report the
willingness to call EMS for worsening symptoms of COVID-19 [AOR 0.51(95% CI: 0.28-0.92)]. The respondent’s
awareness of the availability of toll-free ambulances to transport critically ill COVID-19 patients was another factor
associated with the need to call EMS [AOR 3.4(95% CI: 1.92-5.95)]. Accordingly, respondents who were aware that
toll-free ambulance service was available to transport seriously ill COVID-19 patients were 3.4 times more likely than
their counterparts to report the need to call EMS for COVID-19 symptoms that were getting worse. The respondents’
knowledge of EMS calling numbers was also independently associated with the need to call EMS for worsening
symptoms of COVID-19 [AOR 4.3(95% CI: 1.71-10.67)]. After adjusting for all potential confounders, the respondents
who were able to name at least one EMS calling number were 4.3 times more likely to report the need to call EMS
compared to those unable to mention at least one EMS calling number. On multivariate analysis, the respondents who

Table 2 Description of the Respondents’ Awareness of EMS in Addis Ababa, Ethiopia, June to July 2021

Variables Frequency | Percentage

Aware availability of prehospital EMS for all kinds of emergency illness or injury

Yes 317 76.6

No 97 234

Aware existence of EMS dedicated to transporting COVID-19 patients

Yes 304 734

No 110 26.6

| know that there is a charge-free ambulance service to transport COVID-19

patients

Yes 292 70.5

No 122 20.5

Can name at least one EMS calling number

Yes 228 55.1

No 186 449

Knowledge of the work of ambulance crew

Inadequate 40 9.7

Adequate 374 90.3
Open Access Emergency Medicine 2022:14 https: 567
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Table 3 Description of Respondents’ Perception of Ambulance Services and the Need to Call EMS in Addis Ababa, June to July 2021

Variables Frequency | Percentage
Believed that ambulance crew provide high-quality care

Yes 260 62.8
No 154 372
Believed that it is safer to go hospital by taxi than ambulance during emergency

Yes 112 27.1
No 302 729
Believed that taxi needs less time to arrive than an ambulance

Yes 102 24.6
No 312 754
Believed that there is an inadequate ambulance in Addis Ababa and the service is difficult to access

Yes 306 739
No 108 26.1
It is ok to transport COVID-19 patients by non-ambulance vehicle

Yes 125 30.2
No 289 69.8
Believed that family members should transport a COVID-19 patient alongside health care professionals

Yes 142 343
No 272 65.7
| would call EMS if | feel serious clinical manifestations of COVID-19 such as cough, shortness of breath, chest pain,

confusion, and tiredness

Yes 307 742
No 107 258

believed that ambulance crew provides high-quality care had 3.6 times more likely reported the need to call EMS for
worsening symptoms of COVID-19 compared to their counterparts [AOR 3.6(95% CI: 2.09-6.10)]. In addition, the
respondents who thought the number of ambulances in Addis Ababa is inadequate and the service is difficult to access
were 75% less likely to report the need to call EMS for worsening COVID-19 symptoms [AOR 0.25(95% CI:
0.11-0.55)].

Discussion

This study examined the willingness to call EMS and associated factors among residents of Addis Ababa city,
Ethiopia. Although over three-fourth of the participants had awareness of the availability of prehospital EMS, only
55.1% were able to name at least one EMS calling number in the present study. Our findings are nearly similar to the
report of a previous study conducted in the same city independent of the COVID-19 outbreak, which reported
53.4%.%

The current finding is concerning and highlights the need for additional interventions, such as mass media and social
media campaigns, to increase public awareness of EMS calling numbers.

The willingness to call prehospital EMS identified in this study was 74.2%. Although we could not find literature that
assessed the need to call EMS for deteriorating COVID-19 patients, our finding is higher than the finding of the
hypothetical study conducted on trauma emergency in the capital of Ghana, Accra, which reported 12.4%.%° The
disparity could be due to the difference in the level of awareness of the respondents on EMS in the respective countries,
as more respondents in the present study had awareness of the availability of prehospital care for emergency events
compared to the Ghanaian study. In addition, the difference could be attributable to the hypothetical emergency used in
the present study is COVID-19 while the Ghanaian study used trauma. The government has been providing emerging and
evolving information to the public about COVID-19 and the threat it could pose to an infected person.'® This could
increase the willingness to call EMS in the present study. However, our findings imply that there is still a need to educate
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Table 4 Bivariate and Multivariate Analyses of the Need to Call EMS for Worsening Suspected or Confirmed COVID-19 in Addis
Ababa, June to July 2021

Variables Would You Call EMS? COR(95% CI) AOR(95% CI)

Yes No

Respondents’ language

Ambharic 244 73 Ref. Ref.

Unable to speak or speak limited Amharic 63 34 0.55(0.34-0.91) 0.51(0.28-0.92)*
Aware existence of prehospital EMS for any kind of

emergency

Yes 248 68 2.4(1.48-3.92) 1.5(0.79-2.97)
No 59 39 Ref. Ref.

Aware existence of EMS dedicated to transporting COVID-19

patients

Yes 250 54 4.3(2.67-6.93) 1.1(0.45-2.8)
No 57 53 Ref. Ref.

I know that there is a charge-free ambulance service to
transport COVID-19 patients

Yes 244 48 4.8(2.97-7.63) 3.4(1.92-5.95)¥*
No 63 59 Ref. Ref.

Can name at least one EMS calling number

Yes 246 46 5.3(3.33-8.59) 4.3(1.71-10.67)**
No 6l 6l Ref. Ref.

Believed that ambulance crew provide high-quality care

Yes 214 46 3.1(1.94-4.80) 3.6(2.09-6.10)***
No 93 6l Ref. Ref.

Perceived that there is inadequate ambulance in Addis
Ababa and the service is difficult to access
Yes 208 98 0.19(0.09-0.40) 0.25(0.11-0.55)**
No 99 9 Ref. Ref.

Notes: *P < 0.05 *P <0.01.
Abbreviations: Ref, reference; COR, crude odds ratio; AOR, adjusted odds ratio; Cl, confidence interval.

the public on when to call EMS for COVID-19 patients and the importance of using the ambulance to increase the
demand for the service.

According to this study, respondents who spoke limited Ambharic or were unable to speak Amharic were 49% less
likely to call EMS in the event of worsening COVID-19 symptoms than Ambharic speakers which is the working
language. A previous study on trends and barriers to emergency medical services in Addis Ababa found comparable
findings.?® Language barriers’ impact on health-care utilization, including access to prehospital care, has previously been
well documented in a number of countries.”*>' One unpublished study in Addis Ababa on the impact of language
barriers on proper health care utilization was also in agreement with finding from other county.*? Our findings show the
need to take innovative interventions such as introducing ambulance service in other additional local languages to
overcome disparities in accessing health care attributable to language barriers. Similar to a previous study from Addis
Ababa,” the majority of the respondents in this study thought that there is inadequate ambulance in the city and the
service is difficult to access. Such misperception was independently associated with the need to call EMS. Accordingly,
those respondents who thought the ambulance is inadequate in the city and the service is difficult to access were less
likely to report they would call for EMS in the event of worsening symptoms of COVID-19. The present findings suggest
that there is a need to introduce digital tools and technology to increase access to ambulance services.

Although we could not find a significant association in the present study, previous studies reported that individuals
who perceived an ambulance as safer than a taxi were more likely to report the need to call ambulance services during

emergency events.””>> However, in the present study, we found that respondents who believed that ambulance crews
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provide high-quality care were more likely to report the need to call EMS for worsening symptoms of COVID-19.
Further investigations are needed to understand and confirm this particular finding.

The previous study reported that awareness on the availability of toll-free ambulances was associated with an increased
need for prehospital EMS use.”’ The present study supports the findings of the previous study indicating that the
respondents’ awareness of the availability of toll-free ambulance service to transport critically ill COVID-19 patients
more likely increases the need to call EMS for worsening COVID-19 symptoms. Availability of toll-free ambulance

services or lack of direct out-of-pocket expenses for ambulance services increases the demands for the services.>=*

Limitations

Our study had some limitations. Cross-sectional research design was used. It must be underlined that great care should be
taken when drawing conclusions about causality. Moreover, the study presented a hypothetical question to gauge whether
it would be necessary to call EMS in the event that COVID-19 worsened so that it might either overstate or under-
estimate the findings. Furthermore, the study was conducted in Addis Ababa, the capital city, which may not be
representative of the community living in rural areas.

Conclusion

In conclusion, the study’s findings indicated that a substantial proportion of Addis Ababa’s population had realized the need to
call EMS when COVID-19 symptoms became severe. However, the decision to call an ambulance for worsening COVID-19
symptoms varies based on the respondent’s language, awareness of the existence of toll-free ambulance services, ability to recall
the EMS calling number, perception of the level of care provided by the ambulance crew, and perception of the sufficiency of the
city’s and its accessibility’s ambulance service. To deal with the challenges mentioned, it is necessary to strengthen ongoing
interventions like media campaigns and create innovative interventions. To understand the factors that influence people’s
decisions to use an ambulance, additional research, including qualitative research and longitudinal studies, is required.
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