
 

 

 

Public health perspective on quality of emergency
medical services in Riyadh Province of Saudi Arabia
Citation for published version (APA):

Moafa, H. N. A. (2022). Public health perspective on quality of emergency medical services in Riyadh
Province of Saudi Arabia. [Doctoral Thesis, Maastricht University]. ProefschriftMaken.
https://doi.org/10.26481/dis.20220405hm

Document status and date:
Published: 01/01/2022

DOI:
10.26481/dis.20220405hm

Document Version:
Publisher's PDF, also known as Version of record

Please check the document version of this publication:

• A submitted manuscript is the version of the article upon submission and before peer-review. There can
be important differences between the submitted version and the official published version of record.
People interested in the research are advised to contact the author for the final version of the publication,
or visit the DOI to the publisher's website.
• The final author version and the galley proof are versions of the publication after peer review.
• The final published version features the final layout of the paper including the volume, issue and page
numbers.
Link to publication

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright
owners and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these
rights.

• Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
• You may not further distribute the material or use it for any profit-making activity or commercial gain
• You may freely distribute the URL identifying the publication in the public portal.

If the publication is distributed under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license above,
please follow below link for the End User Agreement:
www.umlib.nl/taverne-license

Take down policy
If you believe that this document breaches copyright please contact us at:

repository@maastrichtuniversity.nl

providing details and we will investigate your claim.

Download date: 22 May. 2023

https://doi.org/10.26481/dis.20220405hm
https://doi.org/10.26481/dis.20220405hm
https://cris.maastrichtuniversity.nl/en/publications/2600f673-1bdf-4c90-a9b2-12b7787c9e88


7 Summary



Chapter 7

160

101. Alrazeeni, D.M.; Sheikh, S.A.; Mobrad, A.; Al Ghamdi, M.; Abdulqader, N.; Al Gadgab, M.; Al 

Qahtani, M.; Al Khaldi, B. Epidemiology of non-transported emergency medical services calls in 

Saudi Arabia. Saudi Med J 2016, 37, 575-578, doi:10.15537/smj.2016.5.13872.

102. Ahmed Ramdan, M.A.; Stuart, W.; John, F.; Amanda, N. Nontransported Cases after Emergency 

Medical Service Callout in the Rural and Urban Areas of the Riyadh Region. Saudi Journal of 

Medicine and Medical Sciences 2021, 9, 38-44, doi:10.4103/sjmms.sjmms_560_20.

103. Iv, A.J.B.; Moscati, R.; Janicke, D.; Lerner, E.B.; Seymour, J.; Olsson, D. A Multisite Survey of Factors 

Contributing to Medically Unnecessary Ambulance Transports. Academic Emergency Medicine 

1996, 3, 1046-1050, doi:10.1111/j.1553-2712.1996.tb03352.x.

104. Jaslow, D.; Barbera, J.A.; Johnson, E.; Moore, W. Ems-initiated refusal and alternative methods of 

transport. Prehospital Emergency Care 1998, 2, 18-22, doi:10.1080/10903129808958834.

105. Smits, M.; Rutten, M.; Keizer, E.; Wensing, M.; Westert, G.; Giesen, P. The Development and 

Performance of After-Hours Primary Care in the Netherlands: A Narrative Review. Annals of 

internal medicine 2017, 166, 737-742, doi:10.7326/M16-2776.

106. Aloufi, M.A.; Bakarman, M.A. Barriers Facing Primary Health Care Physicians When Dealing with 

Emergency Cases in Jeddah, Saudi Arabia. Global journal of health science 2016, 8, 54248-54248, 

doi:10.5539/gjhs.v8n8p192.

107. Alsaad, S.S.; Abu-Grain, S.H.; El-Kheir, D.Y. Preparedness of Dammam primary health care centers 

to deal with emergency cases. Journal of family & community medicine 2017, 24, 181.

108. Mahfouz, A.; Abdelmoneim, I.; Khan, M.; Daffalla, A.; Diab, M.; El-Gamal, M.; Al-Sharif, A.I. 

Primary health care emergency services in Abha district of southwestern Sauid Arabia. Eastern 

Mediterranean health journal = La revue de santé de la Méditerranée orientale = al-Majallah al-

ṣiḥḥīyah li-sharq al-mutawassiṭ 2007, 13, 103-112.

109. Smith, M.L.; Prohaska, T.R.; MacLeod, K.E.; Ory, M.G.; Eisenstein, A.R.; Ragland, D.R.; Irmiter, 

C.; Towne, S.D.; Satariano, W.A. Non-Emergency Medical Transportation Needs of Middle-

Aged and Older Adults: A Rural-Urban Comparison in Delaware, USA. International Journal of 

Environmental Research and Public Health 2017, 14, doi:10.3390/ijerph14020174.



Ch
ap

te
r 7

Summary

161

Emergency medical services (EMS) are comprehensive and integrated medical systems 
that take care of patients exposed to different types of emergencies. Providing emergency 
healthcare is not limited to indoor locations such as hospitals and primary healthcare 
centers but instead extends to dispatch crews for people in need of medical aid at the 
emergency location. EMS responds to medical emergencies, tragedies, and situations 
where life is at imminent risk. The EMS in Saudi Arabia, like that of any nation, needs 
continuous quality assessment of their performance indicators to provide the best 
possible out-of-hospital care. Evaluation of EMS in Riyadh province can be generalizable 
to the rest of all other provinces of Saudi Arabia (SA). In Addition, Riyadh Province is the 
largest province in terms of population and the second in terms of geographical area. 

This dissertation aims to evaluate the current status of EMS quality in the Riyadh province 
of SA from the extent of demand and acceptability of services by patients as the choice 
for medical aid and transportation and the amount of time spent by the dispatched crews 
in all consecutive intervals of missions. We developed our aim due to our recognition that 
evaluating EMS for those patients requesting emergency support because they were 
victims of consequences of high prevalence chronic diseases and unexpected injuries 
that are common to some extent in the Saudi population. Furthermore, we considered 
our work in this dissertation to draw attention to the fact that our findings will have 
several implications for future improvement in community medicine practice, health 
policy reforms, reducing the knowledge gap, and conducting further related research to 
end up with efficient EMS. To do so, we conducted four studies, started with a systematic 
review and then followed by three retrospective population-based registry analyses, to 
evaluate the quality of pre-hospital EMS in Riyadh province of Saudi Arabia.  

Chapter 1 introduced the central concept of this dissertation, i.e., ‘evaluation’, ‘quality 
of emergency medical services’, ‘in Riyadh province of Saudi Arabia’, ‘to improve public 
health’, and presents the main goals and objectives of this dissertation.

In chapter 2, we assessed the quality of EMS in the Arabian Gulf States (AGS) according 
to the six quality domains of the Institute of Medicine. We searched four databases (i.e., 
PubMed, EMBASE, Web of Science, and CINAHL) for studies that reported on the quality 
of EMS in any of the AGS using clinical or non-clinical performance indicators. To quantify 
study quality and risk of bias, the adapted Newcastle Ottawa Scale was used. We focused 
on structural and functional indicators, clinical and non-clinical. We found that twenty-
five studies were eligible for inclusion. One study contained the result of safety, fifteen 
time-centeredness, twenty effectiveness, five patient-centeredness, and thirteen studies 
reported on equity of EMS. None of those studies reported on the efficiency of EMS. A 
significant proportion of studies showed high scores on the Newcastle-Ottawa scale. 
Limited studies on EMS quality were available but did not cover all relevant quality 
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domains and did not cover the whole AGS region. The equity domain showed the best 
outcome performance finding, whereas the finding of the patient-centeredness domain 
showed room for improvement in the foreseeable future. The systematic review highlights 
the need for more and better studies of sufficient quality about all six quality domains in 
EMS in all the AGS. EMS research in Kuwait and Bahrain is warranted, as current studies 
of EMS quality are unavailable for these States. Moreover, research exploring efficiency 
domain discipline should be conducted, primarily since no studies have been found to 
search this domain.

In chapter 3, we explore characteristics of missions dispatched by EMS in rural and urban 
areas of Riyadh province in Saudi Arabia (SA), and we identified weaknesses related to 
utilization and response time (RT) to be improved in the system. We retrospectively 
evaluated all 146,639 missions in 2018 by measuring the utilization rate in rural and urban 
areas based on different demographics features. RT was computed and compared to the 
benchmark of 20 min targeted by Saudi EMS. We found that the available ambulance 
crews for rural areas were six times in comparison to urban. There were 22.1 missions per 
1000 urban inhabitants and 11.1 missions per 1000 in rural areas. The median RT for high 
urgent trauma cases was 20.22 min in rural compared to 15.23 min in urban areas, p< .001. 
In urban areas, the median RT was 16.08 min in high urgent medical emergency cases, and 
for high urgent trauma emergencies, 15.23 min, P < .001. Around 65% of all cases were 
responded to within 20 minutes. We concluded that lower utilization of services in rural 
areas was found, specifically for medical emergencies. Women utilized EMS less frequently, 
in part, possibly because of the lower number of women who work and drive cars, and 
it might be due to other cultural factors. RT was increased in urban areas compared to 
previous studies. To further improve adherence to the 20’ target, reorganizing the lowest 
urgent cases in the rural areas seems necessary.

In chapter 4, we identified the inter-gender variation of on-scene time (OST) for high urgent 
emergency cases conveyed by EMS in Saudi Arabia and assessed other OST predictors. 
We conducted a retrospective population-based registry study of Riyadh Province, the 
largest province in terms of population and the second in terms of geographical area. We 
analyzed all highly urgent medical and trauma emergency cases that were transported 
from the scene in urban and rural locations to emergency departments of governmental 
and private hospitals during 2018. Different consecutive intervals of EMS time were 
measured, including total EMS time for the urgent transported cases. OST difference 
between men and women was investigated based on different demographic and EMS 
missions background. Using crude and adjusted linear and logistic regression analysis, we 
determined what characteristics were predictors of OST and predictors of prolonged OST 
of more than 15-minutes (the Saudi benchmarks of OST). We found that 21,878 patients 
were included for analysis. 33.9% of the total were women, and 66.1% were men. The 




