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Introduction: Emergency medical services (EMS) are vital for providing immediate medical or trauma care to
patients and stabilizing them for transportation to hospitals. Following the confirmation of the first case of
coronavirus disease 2019 (COVID-19) in Kenya on March 13th, 2020, the government announced several
measures to curb its spread, including movement restrictions and the use of ambulance services for confirmed or
suspected COVID-19 patients. This study aimed to determine the utilization of EMS in Kenya the year before and
one year into the COVID-19 pandemic.

Methods: This retrospective study collected data on all calls received from two dispatch centers in Nairobi City
County from March 2019 to February 2021, encompassing the period both before and during the COVID-19
pandemic. Data collected was analyzed based on the number of calls, sex, call timing and call type.

Results: The two dispatch centers received 3,477 calls during the study period. The total number of calls made
during the first year of the pandemic was 1,376, compared to 2,014 the year before, a decrease of 31.7%. The
proportion of trauma-related calls increased from 15% (293/2014) to 22% (303/1376) while the proportion of
nighttime calls increased from 20% (410/2014) to 35% (479/1376) during the pandemic.

Conclusion: EMS utilization decreased during the pandemic, and trauma calls increased. While most calls were
made during the day, there was a notable increase in calls made during night shifts.

Services (EMS) mobilizing the transport and treatment of COVID-19
patients [2]. Kenya reported the first case of COVID-19 on March

African relevance

e Pre-hospital care in Africa is understudied despite being an integral
part of the healthcare system.

e Pandemics can lead to increased demand for the use of EMS due to
increased illness. However, we have no data to show how pandemics
affect EMS utilization in the African setting.

e This study can encourage documentation of data in pre-hospital
settings and the publishing of related data to inform policy and
management of public health emergencies.

Introduction

Responses to the COVID-19 pandemic affected the utilization of
different healthcare services globally [1], with Emergency Medical
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13th, 2020 [3]. In response, the Ministry of Health issued guidelines on
COVID-19 management recommending the use of EMS to transport
suspected or confirmed COVID-19 cases for isolation or treatment to
definitive care to prevent the spread of the virus [4].

EMS, also known as pre-hospital care services, are integral to the
healthcare system. They offer medical or trauma care to patients, in need
of urgent attention, stabilizing them for transport to hospitals for
definitive care [2,5,6]. During pandemics, epidemics and disasters, EMS
plays a critical role in supporting healthcare services, public safety and
public health [7]. EMS response to pandemics requires the alignment of
resources to evolving patient needs [7] that follow temporal trends
based on social, occupational, and recreational behaviors, as well as the
onset of particular acute medical diseases and injuries [8].
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The COVID-19 pandemic posed a major burden on EMS. This was
largely due to the change in EMS protocols during the pandemic and the
complexity of each call to cater to the patient’s need [9]. The United
States National EMS Information System (NEMSIS) reported a general
decrease in EMS activation during the early stages of the pandemic [2,
9]. However, EMS involvement in pandemics in low- and middle-income
countries (LMICs) is understudied, leading to a scarcity of literature.
South Africa reported a well-functioning EMS system during the
COVID-19 pandemic [10].

This study aimed to determine the effect of the COVID-19 pandemic
on the utilization of EMS in Kenya.

Methods and materials
Study design and setting

We conducted a retrospective cross-sectional study that included all
EMS calls recorded by two dispatch centers in Nairobi City County, and
responded to by EMS personnel between March 2019 and February
2021, representing two periods: pre-COVID-19 pandemic, March 2019-
February 2020 and COVID-19 pandemic period, March 2020- February
2021. Among the nine ambulance service providers operating within
Nairobi City County, only two met the study criteria by possessing a
dispatch center, maintaining call recordings throughout the study
period, and providing informed consent to share call data. The two
ambulance service providers have a fleet of four and six ambulances
serving Nairobi, respectively.

Nairobi City County is the capital city of Kenya, with an estimated
population of 4.8 million, a population density of about 6900/km? and
an annual growth rate of 4.1%, making it the most populous of Kenya’s
47 counties [11]. As of 2020, Nairobi City County has 14 ambulance
service providers with 83 ambulances, but only nine ambulance service
providers have fully functional dispatch centers [12].

Data collection and case definition

Data on sex, time of day, and call type from all the calls was
collected. Based on EMS shifts, the time of day was categorized as
daytime (0700 h to 1859 h) and nighttime (1900 h to 0659 h). The call
type was recorded as medical, trauma, or other.

Data analysis

Statistical analysis was performed using Microsoft Excel® 2019,
version 1808, and open source Epidemiologic Statistics for Public Health
(OpenEPI) Info version 3.01. The data was expressed in percentages, and
differences in proportion were measured using a 95% confidence in-
terval. Graphs and tables were plotted using Microsoft Excel® 2019.

Ethical consideration

This study was approved by the Kenyatta National Hospital-
University of Nairobi Ethics and Research Committee (KNH-UON
ERC), approval no. P575/07/2021

Results
Number of calls

A total of 3477 calls were recorded between March 2019 and
February 2021. We excluded 87 calls from the analysis because they
were transferred to another dispatch center. This transfer occurred
either due to the unavailability of ambulances at the receiving dispatch
center or for other reasons. During the COVID-19 pandemic period, the
number of calls was 1376, marking a reduction of 31.7% compared to
2014 calls during the pre-COVID-19 pandemic period.
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Prior to the onset of the pandemic, the peak number of EMS calls
occurred in March 2019, with the lowest volume noted in November
2019. However, amid the COVID-19 pandemic, the highest frequency of
EMS calls was observed in April 2020, and the lowest calls were recor-
ded in August 2020 as shown in Fig. 1.

Sex

Table 1 shows the distribution of male and female patients before
and during the COVID-19 pandemic. There was no difference in the
distribution of patients based on sex, however, 20% of patients did not
have any information on sex.

Call timing

During the study period, the majority of EMS calls (74%, n=2501)
occurred during the day. However, during the COVID-19 pandemic, the
proportion of daytime calls decreased from 80% (1604/2014) pre-
pandemic to 65% (897/1376) during COVID-19 pandemic period.
Additionally, we observed an increase in the proportion of night acti-
vations from 20% (410/2014) before the pandemic to 35% (479/1376)
during the COVID-19 pandemic.

Call type

During the study period, the dispatch centers recorded 2110 medical
calls, accounting for 78%, and 596 trauma calls, representing 22% of the
total calls received. The proportion of medical calls increased following
the COVID-19 pandemic rising to 70% (971/1376) compared to 57%
calls during the pre-COVID-19 period, while the proportion of trauma
calls increased from 15%% (293/2014) during the pre-pandemic period
to 22% (303/1376) during the COVID-19 pandemic. 28% and 8% of the
calls had incomplete data on call type during pre-COVID and COVID-19
pandemic respectively hence not specified.

Discussion

To the best of our knowledge, this study represents the first attempt
to assess the impact of the COVID-19 pandemic on EMS utilization in
Kenya. We noted a decrease in EMS calls during the COVID-19
pandemic, which may have been attributed to stay-at-home directives
and movement restrictions imposed by the Kenyan government from
April 2020 in the Nairobi metropolitan area [4]. These orders resulted in
decreased outdoor activities, driving and sports, as well as a decline in
routine care and elective procedures. Similar findings were observed in
various studies, indicating that lockdown measures and elective pro-
cedures could have led to a decrease in EMS calls [2,13]. A study done in
the US reported that fear of contracting COVID-19 made people hesitate
to contact EMS or seek hospital care, leading to a decrease in EMS uti-
lization during the early stages of the pandemic [14,15].

The increase in nighttime calls could be explained by COVID-19
symptoms, which are similar to flu symptoms that worsen at night
[16]. Similar results were observed in Saudi Arabia, where EMS calls
increased at night during the pandemic [17].

The rise in trauma calls during the COVID-19 pandemic period might
be linked to decreased access to private vehicles, a common mode of
transporting trauma victims to hospitals [5,18], primarily because of
movement restrictions imposed during this period [19,20]. acci-
dentsOur results are similar to a study done in Japan, where they re-
ported an increase in trauma calls due to an increase in suicide cases,
falls among the elderly and penetrative trauma due to person-person
violence [19]. However, we lacked data indicating the reason for the
call type, and therefore the increase in trauma cases during the
COVID-19 pandemic remains unclear. In Netherlands, movement re-
strictions and lockdown measures led to fewer traffic collisions, hence a
decrease in trauma calls (21).
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Fig. 1. Monthly distribution of EMS calls before (Mar 2019-Feb 2020) and during the COVID-19 pandemic (Mar 2020- Feb 2021).

Table 1
Characterization of EMS calls before (Mar 2019-Feb 2020) and during the
COVID-19 pandemic (Mar 2020-Feb 2021).

Parameter Pre-COVID 95% CI COVID- 95% CI Total
n=2014 19 n=3390
Period
n=1376
Sex
Males 684/2014 31.9-36.1 628/ 43.6-48.3  1312/3390
(34%) 1376 (39%)
(45%)
Females 741/2014 34.7-38.9 641/ 43.9-49.2  1382/3390
(37%) 1376 (41%)
(47%)
Not 589/2014 27.3-31.3 107/ 7.1-10.1 696/3390
specified (29%) 1376 (20%)
(8%)
Call timing
Day 1604/2014 77.8-81.4 897/ 62.6-67.7  2501/3390
(80%) 1376 (74%)
(65%)
Night 410/2014 18.6-22.2 479/ 32.3-37.4  889/3390
(20%) 1376 (26%)
(35%)
Call type
Medical 1139/2014 54.4-58.7 971/ 62.1-72.9  2110/3390
(57%) 1376 (62%)
(70%)
Trauma 293/2014 13.1-16.1 303/ 19.9-24.3  596/3390
(15%) 1376 (18%)
(22%)
Not 582/2014 26.9-30.9 102/ 6.1-8.9 684/3390
specified (28%) 1376 (20%)
(8%)

Not specified- means the details were not recorded: CI- Confidence Interval.
Limitations

Kenya lacks comprehensive documentation of EMS utilization. As a
result, we omitted crucial data from numerous dispatch centers because
of incomplete data. Details such as the age of patients were often
missing, and essential data points like sex and call type were docu-
mented inconsistently. We also did not have data to differentiate COVID-
19-specific calls from other medical calls. Despite these limitations, the
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results of our study present significant information regarding the use of
EMS, giving insights into the implications for the future deployment of
EMS responses during health crises.

Conclusion

We observed a decrease in EMS utilization and an increase in trauma
calls during the pandemic. While most calls were made during the day,
there was a notable increase in calls made during night shifts. We
recommend improving the data recording culture within the EMS or-
ganization to effectively monitor EMS utilization during pandemics and
disasters. These findings can inform public health about EMS involve-
ment during health crises.

Authors’ contribution

Author contributions to the conception or design of the work; the
acquisition, analysis, or interpretation of data for the work; the crafting
of the work or critical revision for important intellectual content is as
follows: MMM 35%, BW 25%, MM 20%, and NC, SS 10% each. All au-
thors approved the version to be published and agreed to be accountable
for all aspects of the work.

Dissemination of results

The results of this study were disseminated to the participating EMS
organizations.

Declaration of competing interest
The authors declared no conflict of interest.

References

[1] Kiarie H, Temmerman M, Nyamai M, Liku N, Thuo W, Oramisi V, et al. The COVID-
19 pandemic and disruptions to essential health services in Kenya: a retrospective
time-series analysis. Lancet Glob Health 2022;10(9):e1257-67.

Satty T, Ramgopal S, Elmer J, Mosesso VN, Martin-Gill C. EMS responses and non-
transports during the COVID-19 pandemic. Am J Emerg Med 2021;42:1-8.
Ochieng W, Sage EO, Achia T, Oluoch P, Kambona C, Njenga J, et al. Sexual
violence trends before and after rollout of COVID-19 mitigation measures, Kenya.
Emerg Infect Dis. 2022;28(13):5270-6.

[2]

[3]


http://refhub.elsevier.com/S2211-419X(24)00258-1/sbref0001
http://refhub.elsevier.com/S2211-419X(24)00258-1/sbref0001
http://refhub.elsevier.com/S2211-419X(24)00258-1/sbref0001
http://refhub.elsevier.com/S2211-419X(24)00258-1/sbref0002
http://refhub.elsevier.com/S2211-419X(24)00258-1/sbref0002
http://refhub.elsevier.com/S2211-419X(24)00258-1/sbref0003
http://refhub.elsevier.com/S2211-419X(24)00258-1/sbref0003
http://refhub.elsevier.com/S2211-419X(24)00258-1/sbref0003

M.M.

[4]

[5]

[6

—

[7

—

[8]

[9]

[10]

[11]

[12]

Mutua et al.

MOH. Interim guidelines on management of COVID-19 in Kenya. Republic of
Kenya [Internet]. 2020;1-76. Available from: https://kma.co.ke/Documents/Cas
emanagementprotocol.pdf.

Koome G, Atela M, Thuita F, Egondi T. Health system factors associated with post-
trauma mortality at the prehospital care level in Africa: a scoping review. Trauma
surgery and acute care open, 5. BMJ Publishing Group; 2020.

Mazzoli CA, Tartaglione M, Gamberini L, Lupi C, Semeraro F, Chiarini V, et al. Pre-
hospital trauma care in the COVID-19 era. Air Med J 2020;39:434-5.

Grannec F, Meddeb L, Tissot-Dupont H, Gentile S, Brouqui P. Pre-hospital
management of patients with COVID-19 and the impact on hospitalization.
Medicina 2023;59(8) (Kaunas).

Alwidyan MT, Oteir AO, Trainor J. Working during pandemic disasters: views and
predictors of ems providers. Disaster Med Public Health Prep 2022;16(1):116-22.
Owusu-Ansah S, Harris M, Fishe JN, Adelgais K, Panchal A, Lyng JW, et al. State
emergency medical services guidance and protocol changes in response to the
COVID-19 pandemic: a national investigation. J Am Coll Emerg Physicians Open
2022;3(2):€12687.

Pettke A, Stassen W, Laflamme L, Wallis LA, Hasselberg M. Changes in trauma-
related emergency medical services during the COVID-19 lockdown in the Western
Cape, South Africa. BMC Emerg Med 2023;23(1):72.

KNBS. 2019 Kenya population and housing census Volume 1: population by county
and sub-county [Internet]. Vol. I, 2019 Kenya Population and Housing Census.
2019. 49 p. Available from: https://www.knbs.or.ke/?wpdmpro=2019-kenya-po
pulation-and-housing-census-volume-i-population-by-county-and-sub-county.
Musyoka FN, Kioko AN. Pre-hospital emergency care system: utilization of
ambulance services in Nairobi county. Emerg Care J 2021;17(4):33-8.

276

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

African Journal of Emergency Medicine 14 (2024) 273-276

Lerner EB, Newgard CD, Mann NC. Effect of the coronavirus disease 2019 (COVID-
19) pandemic on the U.S. Emergency medical services system: a preliminary
report. Academic Emergency Medicine. 2020;27(8):693-9.

Hammad TA, Parikh M, Tashtish N, Lowry CM, Gorbey D, Forouzandeh F, et al.
Impact of COVID-19 pandemic on ST-elevation myocardial infarction in a non-
COVID-19 epicenter. Catheter Cardiovasc Interv 2021;97(2):208-14.

Wong LE, Hawkins JE, Langness S, Murrell KL, Iris P, Sammann A. Where are all
the patients? Addressing COVID-19 fear to encourage sick patients to seek
emergency care. NEJM Catalyst 2020;1(3).

Smolensky MH, Reinberg A, Labrecque G. Twenty-four-hour pattern in symptom
intensity of viral and allergic rhinitis: treatment implications. J Allergy Clin
Immunol 1995;95(5, Supplement):1084-96.

Al-Wathinani A, Hertelendy AJ, Alhurishi S, Mobrad A, Alhazmi R, Altuwaijri M,
et al. Increased emergency calls during the covid-19 pandemic in Saudi Arabia: a
national retrospective study. Healthcare 2021;9(1) (Switzerland).

Lampi M, Junker JPE, Tabu JS, Berggren P, Jonson CO, Wladis A. Potential benefits
of triage for the trauma patient in a Kenyan emergency department. BMC Emerg
Med 2018;18(1).

Nishimura T, Suga M, Ishihara S, Nakayama S, Nakao A, Naito H. Influence of
coronavirus disease 2019 case surges on prehospital emergency medical service for
patients with trauma in Kobe, Japan. Acute medicine & surgery 2023;10(1):e829.
Driessen MLS, van Ditshuizen JC, Waalwijk JF, van den Bunt G, IJpma FFA,
Reininga IHF, et al. Impact of the SARS-CoV-2 pandemic on trauma care: a
nationwide observational study. Eur J Trauma Emerg Surg 2022;48(4):2999-3009.


https://kma.co.ke/Documents/Casemanagementprotocol.pdf
https://kma.co.ke/Documents/Casemanagementprotocol.pdf
http://refhub.elsevier.com/S2211-419X(24)00258-1/sbref0005
http://refhub.elsevier.com/S2211-419X(24)00258-1/sbref0005
http://refhub.elsevier.com/S2211-419X(24)00258-1/sbref0005
http://refhub.elsevier.com/S2211-419X(24)00258-1/sbref0006
http://refhub.elsevier.com/S2211-419X(24)00258-1/sbref0006
http://refhub.elsevier.com/S2211-419X(24)00258-1/sbref0007
http://refhub.elsevier.com/S2211-419X(24)00258-1/sbref0007
http://refhub.elsevier.com/S2211-419X(24)00258-1/sbref0007
http://refhub.elsevier.com/S2211-419X(24)00258-1/sbref0008
http://refhub.elsevier.com/S2211-419X(24)00258-1/sbref0008
http://refhub.elsevier.com/S2211-419X(24)00258-1/sbref0009
http://refhub.elsevier.com/S2211-419X(24)00258-1/sbref0009
http://refhub.elsevier.com/S2211-419X(24)00258-1/sbref0009
http://refhub.elsevier.com/S2211-419X(24)00258-1/sbref0009
http://refhub.elsevier.com/S2211-419X(24)00258-1/sbref0010
http://refhub.elsevier.com/S2211-419X(24)00258-1/sbref0010
http://refhub.elsevier.com/S2211-419X(24)00258-1/sbref0010
https://www.knbs.or.ke/?wpdmpro=2019-kenya-population-and-housing-census-volume-i-population-by-county-and-sub-county
https://www.knbs.or.ke/?wpdmpro=2019-kenya-population-and-housing-census-volume-i-population-by-county-and-sub-county
http://refhub.elsevier.com/S2211-419X(24)00258-1/sbref0012
http://refhub.elsevier.com/S2211-419X(24)00258-1/sbref0012
http://refhub.elsevier.com/S2211-419X(24)00258-1/sbref0013
http://refhub.elsevier.com/S2211-419X(24)00258-1/sbref0013
http://refhub.elsevier.com/S2211-419X(24)00258-1/sbref0013
http://refhub.elsevier.com/S2211-419X(24)00258-1/sbref0014
http://refhub.elsevier.com/S2211-419X(24)00258-1/sbref0014
http://refhub.elsevier.com/S2211-419X(24)00258-1/sbref0014
http://refhub.elsevier.com/S2211-419X(24)00258-1/sbref0015
http://refhub.elsevier.com/S2211-419X(24)00258-1/sbref0015
http://refhub.elsevier.com/S2211-419X(24)00258-1/sbref0015
http://refhub.elsevier.com/S2211-419X(24)00258-1/sbref0016
http://refhub.elsevier.com/S2211-419X(24)00258-1/sbref0016
http://refhub.elsevier.com/S2211-419X(24)00258-1/sbref0016
http://refhub.elsevier.com/S2211-419X(24)00258-1/sbref0017
http://refhub.elsevier.com/S2211-419X(24)00258-1/sbref0017
http://refhub.elsevier.com/S2211-419X(24)00258-1/sbref0017
http://refhub.elsevier.com/S2211-419X(24)00258-1/sbref0018
http://refhub.elsevier.com/S2211-419X(24)00258-1/sbref0018
http://refhub.elsevier.com/S2211-419X(24)00258-1/sbref0018
http://refhub.elsevier.com/S2211-419X(24)00258-1/sbref0019
http://refhub.elsevier.com/S2211-419X(24)00258-1/sbref0019
http://refhub.elsevier.com/S2211-419X(24)00258-1/sbref0019
http://refhub.elsevier.com/S2211-419X(24)00258-1/sbref0020
http://refhub.elsevier.com/S2211-419X(24)00258-1/sbref0020
http://refhub.elsevier.com/S2211-419X(24)00258-1/sbref0020

	Impact of COVID-19 pandemic on the utilization of emergency medical services in Nairobi, Kenya
	African relevance
	Introduction
	Methods and materials
	Study design and setting
	Data collection and case definition
	Data analysis
	Ethical consideration

	Results
	Number of calls
	Sex
	Call timing
	Call type

	Discussion
	Limitations

	Conclusion
	Authors’ contribution
	Dissemination of results
	Declaration of competing interest
	References


