
Review began 09/13/2022 
Review ended 09/26/2022 
Published 10/04/2022

© Copyright 2022
AL-Tabbaa et al. This is an open access
article distributed under the terms of the
Creative Commons Attribution License CC-
BY 4.0., which permits unrestricted use,
distribution, and reproduction in any
medium, provided the original author and
source are credited.

The Significant Impact of Narcan Reversals on
Overdose Mortality in Peoria County, IL
Mohammad Mousbah AL-Tabbaa  , Ehssan Bdiwi  , Kathryn Endress  , Khaled Altarras 

1. Internal Medicine, University of Illinois College of Medicine Peoria, Peoria, USA 2. Internal Medicine, Kalamon
University, Damascus, SYR 3. Public Health, Peoria City/County Health Department, Peoria, USA 4. Dentistry,
Damascus University, Faculty of Dentistry, Damascus, SYR

Corresponding author: Mohammad Mousbah AL-Tabbaa, mmrt1989@gmail.com

Abstract
Objectives: Determine the impact of Narcan administrations in Peoria County, IL on the number of overdose
deaths by testing the statistical significance of the association between monthly Narcan reversals and
overdose mortality. As well as re-shedding the light on the opioid pandemic post-COVID.

Methods: We collected data on Narcan reversals from hospital emergency departments, Emergency Medical
Services (EMS), the County Sheriff’s Office, local police departments, and other agencies that distributed
and/or administered Narcan in Peoria County from January through December 2018. Data for the 2018
overdose mortality was collected through vital records at the Peoria City/County Health Department.

Results: Results from simple linear regression suggest that a significant proportion of the total variation in

overdose mortality over 2018 was predicted by the Narcan reversals, F(1, 11) = 5.872, p < 0.05. Multiple R2

indicates that approximately 30.7% of the variation in overdose mortality was predicted by the Narcan
reversals. If there were 0 Narcan reversals, there would be 8.362 overdose deaths per month.

Conclusions: Narcan is known to save lives in cases of opioid overdose, and the need for increased
administration campaigns is warranted to further battle the opioid epidemic. As this study has proven,
Narcan administration has the potential to significantly decrease overdose mortality.
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Introduction
According to the CDC, “91,799 drug overdose deaths occurred in the United States in 2020”, opiates
accounted for 82.3% of those deaths, with a 28.3% increase in overdose death in the state of Illinois [1-. In
Peoria County, the total years of potential life lost due to overdoses in 2018 were 1,300 with an incidence
rate of 24.6 per 100,000, affecting mainly African Americans and residents of lower-income zip codes. The
CDC started an initiative in 2014 that allows laypersons to administer Narcan [2]. Illinois has joined the
initiative with a standing order that allows pharmacists and Narcan training programs to distribute Narcan
without a prescription [3]. Despite the increase in Narcan prescriptions, the overall quantity is low in
comparison to high-dose opioid prescriptions. According to the CDC morbidity and mortality weekly report,
“in 2018, one naloxone prescription was dispensed for every 69 high-dose opioid prescriptions” [4]. With the
COVID pandemic affecting all aspects of public health services, we hope our study can shed the light again
on the opioid epidemic. This article was previously presented at the American Society of Addiction Medicine
(ASAM) annual meeting on April 20, 2020.

Materials And Methods
A retrospective study that investigated the association between Narcan administrations and overdose
mortality in Peoria County, IL in 2018 was conducted. Data for Narcan administrations was collected from
hospital emergency departments, Emergency Medical Services (EMS), the County Sheriff’s Office, local
police departments, and other agencies that distributed and/or administered Narcan in Peoria from January
through December of 2018. These agencies reported their Narcan administration to the Narcan advisory
committee in Peoria City/County Health Department on a monthly basis. Narcan administrations for non-
Peoria county residents were excluded as well as administrations with no reported date. Data for the 2018
overdose mortality was collected through vital records at the Peoria City/County Health Department. SPSS
software (IBM Corp, Armonk, New York, USA) was used for statistical analysis.

Results
A simple linear regression was performed to determine if Narcan reversals could predict overdose mortality
in Peoria County in 2018. The scatterplot of the monthly Narcan reversals and monthly overdose mortality
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indicates that the assumption of linearity is reasonable. As monthly Narcan reversals increase, monthly
overdose mortality decreases (Figure 1).

FIGURE 1: Scatter plot of Narcan reversals and overdose mortality in
2018.

The results from Table 1 suggest that a significant proportion of the total variation in overdose mortality in
2018 was predicted by the Narcan reversals, F(1, 11) = 5.872, p < 0.05. Multiple R squared indicates that
approximately 30.7% of the variation in overdose mortality was predicted by the Narcan reversals. If there
were 0 Narcan reversals, there would be 8.362 overdose deaths per month in Peoria County.

 Overdose Mortality

 B0 SE B r

Narcan reversals 8.362 1.985 -0.608*

R2  0.307  

F  5.872*  

TABLE 1: Summary of simple linear regression analysis for the variable predicting overdose
mortality.

The results from the analysis above highlighted the statistical significance of Narcan distribution in areas of
high risk for opiate overdose to lower drug overdose mortality in Peoria County, IL.

Discussion
A literature search was performed using the University of Illinois in Springfield Brookens Library database
and PubMed using the terms “Naloxone Significance,” “Narcan mortality,” and “Covid impact on public
health”. Limited studies were found that studied the significance of the Narcan administrations in
decreasing overdose mortality as well as for the effects of COVID on public health. One study conducted in
Australia evaluated the value of take-home naloxone programs in decreasing heroin fatalities between
1/2012 and 12/2013. They found that there was a slight reduction in mortality [5]. Another study done in
Massachusetts evaluated post-Narcan administration one-year mortality for patients who received at least
one Narcan administration by EMS between 7/1/13 and 12/31/15. They found that “Death records indicated
that 6.5% (n=787) died the same day as the documented naloxone administration, 9.3% (n=1,132) died
within one year and 84.3% (n=10,273) were alive at one year” [6]. A systematic review done in Boston, MA
evaluated the effectiveness of take-home Narcan in decreasing overdose mortality among people with
opioid use disorder. They found that “there is overwhelming support of take-home naloxone programs being
effective in preventing fatal opioid overdoses” [7]. A study done in 2017 reviewed the use of Narcan in
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Opioid overdose prevention [8]. That study raised an important question about who should prescribers be
worried about “risk compensation”, meaning the risk of doing a high dose of opiates that will be
compensated by the use of Narcan. Authors reviewed the Overdose Education and Naloxone Distribution
(OEND) and its effectiveness when implicated before distributing Narcan in lowering opiate overdose
mortality [9]. One study in Boston, MA compared the use of OEND in high-risk communities and a statistical
significant decrease in opiate overdose was observed [10]. Another study in Scotland, UK studied the
effectiveness of Scotland’s national naloxone program in a high-risk population and found that “Scotland’s
National Naloxone Programme was associated with a 36% reduction in the proportion of opioid‐related
deaths that occurred in the 4 weeks following release from prison” [11-12]. These studies have evaluated the
effectiveness of Narcan in decreasing mortality in people who were identified as people with opioid use
disorder only or labeled as high risk for opiate use. Whereas our study investigated the effectiveness of
Narcan administrations in decreasing overdose mortality in the entire population, and it proved the
statistical significance of increased Narcan administrations in decreasing overdose mortality.

Limitations of our study include that there was no report of drug type for each Narcan administration and a
limited number of bystander-reported administrations.

Due to the urgency of the COVID-19 pandemic, it affected most public health services and halted most
studies in other fields of public health such as the opiate epidemic as most studies had to be directed toward
curtailing the pandemic [13]. A cross-sectional study done in the USA was able to highlight the effect of
COVID-19 on other public health services, they found that “The provision of many essential public health
functions and tasks have been limited or eliminated while the US public health workforce responds to the
COVID-19 pandemic” [14]. Another review article found that COVID resulted in “worsening crisis in the
control of sexually transmitted disease while at the same time have mitigated other public health problems
such as flu, respiratory syncytial virus, and norovirus disease outbreaks.” As the public health system is
recovering from the effects of the COVID-19 pandemic, it is imperative to re-shift the focus toward other
public health issues such as the opiate crisis. It was the intention of publishing right now to re-open the
discussion about the opiate crisis.

Conclusions
This study has proven the statistical significance of Narcan administrations in decreasing overdose mortality
in Peoria County reinforcing the need for increased access to Narcan to be a public health priority. Still,
these campaigns are not enough to curtail the opioid crises. It’s recommended that future studies evaluate
medication-assisted treatment programs and other programs’ effectiveness in decreasing the opioid
epidemic burden. With the public health system starting to recover from COVID-19, it’s imperative to
resume previous efforts in studying the opioid crisis, more studies are still needed to evaluate the current
efforts in curtailing the opiate crisis as well as evaluating new and innovative methods.

Additional Information
Disclosures
Human subjects: All authors have confirmed that this study did not involve human participants or tissue.
Animal subjects: All authors have confirmed that this study did not involve animal subjects or tissue.
Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors declare the
following: Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared that they have
no financial relationships at present or within the previous three years with any organizations that might
have an interest in the submitted work. Other relationships: All authors have declared that there are no
other relationships or activities that could appear to have influenced the submitted work.

References
1. Center for Disease Control and Prevention. Drug Overdose Deaths . (2022). Accessed: August 10, 2022:

https://www.cdc.gov/drugoverdose/deaths/index.html.
2. Wheeler E, Jones T, Gilbert M, Davidson P: Opioid overdose prevention programs providing Naloxone to

laypersons — United States, 2014. CDC. 2015, 64:631-5.
3. Naloxone . (2022). Accessed: August 10, 2019: https://dph.illinois.gov/topics-

services/opioids/naloxone.html.
4. Guy G, Haegerich T, Evans M, Losby J, Young R, Jones CM: Vital signs: pharmacy-based Naloxone dispensing

— United States, 2012-2018. CDC. 2019, 68:679-86.
5. Stam NC, Gerostamoulos D, Smith K, Pilgrim JL, Drummer OH: Challenges with take-home naloxone in

reducing heroin mortality: a review of fatal heroin overdose cases in Victoria, Australia. Clin Toxicol. 2019,
57:325-30. 10.1080/15563650.2018.1529319

6. Weiner S, Baker O, Brenson D, Shuur JD: 402 one-year mortality of opioid overdose victims who received
Naloxone by emergency medical services . Ann Emerge Med. 2017, 70:S158.
10.1016/j.annemergmed.2017.07.281

7. Chimbar L, Moleta Y: Naloxone effectiveness: a systematic review . J Addict Nurs. 2018, 29:167-71.
10.1097/JAN.0000000000000230

8. Kerensky T, Walley AY: Opioid overdose prevention and naloxone rescue kits: what we know and what we

2022 AL-Tabbaa et al. Cureus 14(10): e29918. DOI 10.7759/cureus.29918 3 of 4

https://www.cdc.gov/drugoverdose/deaths/index.html
https://www.cdc.gov/drugoverdose/deaths/index.html
http://cdc.gov/mmwr/preview/mmwrhtml/mm6423a2.htm
https://dph.illinois.gov/topics-services/opioids/naloxone.html
https://dph.illinois.gov/topics-services/opioids/naloxone.html
https://www.cdc.gov/mmwr/volumes/68/wr/mm6831e1.htm?s_cid=mm6831e1_w&deliveryName=USCDC_921-DM6493
https://dx.doi.org/10.1080/15563650.2018.1529319
https://dx.doi.org/10.1080/15563650.2018.1529319
https://dx.doi.org/10.1016/j.annemergmed.2017.07.281
https://dx.doi.org/10.1016/j.annemergmed.2017.07.281
https://dx.doi.org/10.1097/JAN.0000000000000230
https://dx.doi.org/10.1097/JAN.0000000000000230
https://dx.doi.org/10.1186/s13722-016-0068-3


don't know. Addict Sci Clin Pract. 2017, 12:4. 10.1186/s13722-016-0068-3
9. Lambdin BH, Bluthenthal RN, Wenger LD, Wheeler E, Garner B, Lakosky P, Kral AH: Overdose education

and naloxone distribution within syringe service programs - United States, 2019. CDC. 2020, 69:1117-21.
10.15585/mmwr.mm6933a2

10. Walley AY, Xuan Z, Hackman HH, et al.: Opioid overdose rates and implementation of overdose education
and nasal naloxone distribution in Massachusetts: interrupted time series analysis. BMJ. 2013, 346:f174.
10.1136/bmj.f174

11. Bird SM, McAuley A, Perry S, Hunter C: Effectiveness of Scotland's National Naloxone Programme for
reducing opioid-related deaths: a before (2006-10) versus after (2011-13) comparison. Addiction. 2016,
111:883-91. 10.1111/add.13265

12. Bird SM, McAuley A: Scotland's National Naloxone Programme. The Lancet. 2019, 393:316-8.
10.1016/S0140-6736(18)33065-4

13. COVID 19. (2022). Accessed: September 9, 2022: https://www.apha.org/covid19.
14. Miyah Y, Benjelloun M, Lairini S, Lahrichi A: COVID-19 impact on public health, environment, human

psychology, global socioeconomy, and education. Sci World J. 2022, 2022:1-8. 10.1155/2022/5578284
15. Impact of COVID-19 on Infectious Diseases and Public Health . (2022). Accessed: September 9, 2022:

https://asm.org/Articles/2022/February/Impact-of-COVID-19-on-Infectious-Diseases-and-Publ.

2022 AL-Tabbaa et al. Cureus 14(10): e29918. DOI 10.7759/cureus.29918 4 of 4

https://dx.doi.org/10.1186/s13722-016-0068-3
https://dx.doi.org/10.15585/mmwr.mm6933a2
https://dx.doi.org/10.15585/mmwr.mm6933a2
https://dx.doi.org/10.1136/bmj.f174
https://dx.doi.org/10.1136/bmj.f174
https://dx.doi.org/10.1111/add.13265
https://dx.doi.org/10.1111/add.13265
https://dx.doi.org/10.1016/S0140-6736(18)33065-4
https://dx.doi.org/10.1016/S0140-6736(18)33065-4
https://www.apha.org/covid19
https://www.apha.org/covid19
https://dx.doi.org/10.1155/2022/5578284
https://dx.doi.org/10.1155/2022/5578284
https://asm.org/Articles/2022/February/Impact-of-COVID-19-on-Infectious-Diseases-and-Publ
https://asm.org/Articles/2022/February/Impact-of-COVID-19-on-Infectious-Diseases-and-Publ

	The Significant Impact of Narcan Reversals on Overdose Mortality in Peoria County, IL
	Abstract
	Introduction
	Materials And Methods
	Results
	FIGURE 1: Scatter plot of Narcan reversals and overdose mortality in 2018.
	TABLE 1: Summary of simple linear regression analysis for the variable predicting overdose mortality.

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


