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Introduction 

It’s an unfortunate reality that, in the middle of an unprecedented public health 

emergency, and right before Arizona’s schools and universities returned to in-person 

instruction, the Arizona Legislature enacted various statutory provisions prohibiting 

schools, universities, and other entities from implementing reasonable, effective, and 

evidence-based preventive measures to slow the spread of COVID-19. 

Fortunately, the Superior Court held that those provisions are “void and 

unenforceable.” Amici curiae the Arizona Hospital and Healthcare Association 

(“AzHHA”) and the Arizona Medical Association (“ArMA”) (collectively, “the 

Healthcare Amici”) urge this Court to affirm the Superior Court’s decision because 

those provisions—should they take effect—will have devastating consequences on 

Arizona’s healthcare systems and the greater population. Current data shows, among 

other things, a high rate of COVID-19 community transmission in all Arizona 

counties; the number of new COVID-19 cases is most prevalent among the 

populations most affected by these new provisions—children and young adults; and 

despite the best efforts by Arizona’s dedicated healthcare workers, Arizona’s 

hospital and healthcare systems are already incredibly strained by the effects of the 

COVID-19 pandemic. All Arizonans would therefore suffer significant harm were 

the Superior Court’s decision overturned. This Court should thus affirm the Superior 

Court’s decision that these provisions are void and unenforceable. 
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Interests of Amici Curiae 

AzHHA is a statewide trade association for hospitals, health systems, and 

affiliated healthcare organizations. AzHHA’s 64 hospital members and 14 

healthcare members give Arizona hospital and healthcare partners a voice to 

collectively build better healthcare and health for all Arizonans. These members are 

united with the common goals of improving healthcare delivery in Arizona and being 

powerful advocates for issues that impact the quality, affordability, and accessibility 

of healthcare for the patients, people, and communities in Arizona. 

ArMA is the largest organization in the state representing the interests of all 

physicians. With nearly 4,000 members, its membership includes physicians, 

physician assistants, resident physicians, and medical students from all specialties 

and practice settings. ArMA’s vision is to make Arizona the best place to practice 

medicine and receive care. It has become the foremost advocate and resource in the 

state for economically sustainable medical practices, the freedom to deliver care in 

the best interests of patients, and health for all Arizonans. 

Argument 

At a time when Arizona is suffering from rising COVID-19 cases, 

hospitalizations, and deaths, the Arizona Legislature should be doing everything in 

its power to protect the health, safety, and well-being of Arizonans. But the 

Legislature has instead elected to do the opposite by prohibiting schools, 
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universities, and other entities from implementing reasonable, effective, and 

evidence-based public health mitigation measures when the circumstances call for 

them. This Court should affirm the Superior Court’s decision because these 

prohibitions—should they take effect—will no doubt lead to increased COVID-19 

transmission, especially among children and young adults, which will inevitably 

spill over into Arizona’s already strained healthcare systems. 

Arizona, like the rest of the country and the world, is in the middle of an 

unparalleled “public health crisis.” Xponential Fitness v. Arizona, No. CV-20-

01310-PHX-DJH, 2020 WL 3971908, at *1 (D. Ariz. July 14, 2020) (citation 

omitted). “COVID-19 is a novel, potentially deadly, severe acute respiratory illness 

caused by a virus that is most commonly transmitted person to person.” Slidewaters 

LLC v. Wash. State Dep’t of Lab. & Indus., 4 F.4th 747, 752 (9th Cir. 2021). It 

“primarily spreads through airborne particles that accumulate in enclosed spaces 

with inadequate ventilation, respiratory droplets produced when a person coughs, 

sneezes, or talks, and occasionally through contact with objects contaminated with 

the virus.” Resurrection Sch. v. Hertel, 11 F.4th 437, 442 (6th Cir. 2021). 
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Since the pandemic last year began, over 715,000 Americans have died from 

COVID-19.1 Arizona has alone recorded about 1,100,000 cases,2 78,000 

hospitalizations,3 and 20,000 deaths.4 The rate of new COVID-19 cases, 

hospitalizations, and deaths fortunately declined from their January 2021 peaks, after 

vaccines became widely available for people 12 years old and older. 5 But over the 

last several months, new COVID-19 cases have increased by about 300% 

nationwide, with increases in both hospitalizations and deaths in tow.6 

This explosion in cases is mainly because of the “highly transmissible” Delta 

variant, currently the predominant variant of the SARS-CoV-2 virus—the virus that 

causes COVID-19—in the United States.7 “The Delta variant is more than two times 

 
1 See COVID Data Tracker, Ctrs. for Disease Control & Prevention, 

https://covid.cdc.gov/covid-data-tracker/#datatracker-home (last visited Oct. 15, 
2021). 

2 See Demographics, Ariz. Dep’t of Health Servs., 
https://www.azdhs.gov/covid19/data/index.php#demographics (last visited Oct. 15, 
2021). 

3 See Hospitalization, Ariz. Dep’t of Health Servs., 
https://www.azdhs.gov/covid19/data/index.php#hospitalization (last visited Oct. 15, 
2021). 

4 See COVID-19 Deaths, Ariz. Dep’t of Health Servs., 
https://www.azdhs.gov/covid19/data/index.php#deaths (last visited Oct. 15, 2021). 

5 See Guidance for Implementing COVID-19 Prevention Strategies in the 
Context of Varying Community Transmission Levels and Vaccination Coverage, 
Ctrs. for Disease Control & Prevention (July 30, 2021), 
https://www.cdc.gov/mmwr/volumes/70/wr/mm7030e2.htm. 

6 Id. 
7 Id. 
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as transmissible as the original strains circulating at the start of the pandemic and is 

causing large, rapid increases in infections.”8 

Federal and state public health authorities strongly recommend people 

take evidence-backed preventive measures to slow the spread of the Delta 

variant.9 Those preventive measures include obtaining a COVID-19 vaccine for any 

person 12 years old or older, for whom it’d be medically appropriate; wearing masks 

indoors in areas of substantial or high transmission; testing for COVID-19 when a 

person has come into close contact with someone who might be infected; and 

practicing social distancing.10 

The Arizona Legislature has decided to actively legislate against these 

reasonable preventive measures. It recently enacted several statutory provisions, 

summarized in the below chart, limiting the ability of schools, universities, and other 

governmental entities to take these recommended steps. It specifically prohibited 

these entities—in various ways and contexts—from requiring that people obtain a 

COVID-19 vaccine, wear a mask, or even get tested. 

 
8 Id. 
9 See How to Protect Yourself & Others, Ctrs. for Disease Control & 

Prevention, https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/prev
ention.html (last visited Oct. 15, 2021); Everyone—Current Guidance, Ariz. Dep’t 
of Health Servs., https://www.azdhs.gov/covid19/index.php#everyone-guidance 
(last visited Oct. 15, 2021). 

10 See id. 
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Budget Reconciliation Bill Summary of the Provisions Relating to 
COVID-19 

House Bill 2898 

Prohibits schools from “requir[ing] the use of face 
coverings by students or staff” and from 

“requir[ing] a student or teacher to receive a 
vaccine for COVID-19 or to wear a face covering 

to participate in in-person instruction.” 

Senate Bill 1819 

Prohibits counties, cities, and towns from adopting 
ordinances “related to mitigating the COVID-19 

pandemic that impacts private businesses [or] 
schools,” which includes a prohibition on 

ordinances that “mandate[] using face coverings.” 

Senate Bill 1824 

Prohibits the State of Arizona, counties, cities, and 
towns from “establishing a COVID-19 vaccine 

passport” or requiring that any person “be 
vaccinated for COVID-19.” 

Senate Bill 1825 

Prohibits the Arizona Board of Regents, 
universities, and community colleges from 

“requir[ing] that a student obtain a COVID-19 
vaccination or show proof of receiving a COVID-

19 vaccination or place any conditions on 
attendance or participation in classes or academic 

activities, including mandatory testing or face 
covering usage, if the person chooses not to 

obtain a COVID-19 vaccination” and limits their 
authority to test for COVID-19 unless there is “a 
significant COVID-19 outbreak” in the dorms. 

Current data about the COVID-19 pandemic’s impact on Arizonans and 

Arizona’s hospitals and healthcare systems confirms there would be terrible 

consequences were this Court to overturn the Superior Court’s decision that these 

provisions are “void and unenforceable.” That data establishes these facts: 
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There is a high rate of COVID-19 community transmission in all Arizona 

counties.11 After the January 2021 peak, the rate of new COVID-19 cases slowed 

and remained steady for a couple of months. But the recent emergence of the Delta 

variant has caused the number of new COVID-19 cases to substantially increase. 

During the week of August 6, Arizona had a rate of 195 new cases per 100,000 

residents. See Exhibit A (Declaration of Ann-Marie Alameddin), Ex. 1 at 1. The next 

week, the rate rose to 255 per 100,000 residents, and to 278 a week later. See id., Ex. 

2 at 1, Ex. 3 at 1. The week this suit was filed, there were 299 new cases per 100,000 

residents. See id., Ex. 4 at 1. 

Consistent with this data, the following chart shows (in blue blocks) a very 

noticeable upward trend of new COVID-19 cases in Arizona. It also shows (in 

orange dotted lines) a similar upward trend of people undergoing COVID-19 

diagnostic testing in Arizona, also signaling the number of new cases is rising. 

 

 

 

 

 
11 See COVID-19 Integrated County View, Ctrs. for Disease Control & 

Prevention, https://covid.cdc.gov/covid-data-tracker/#county-view|Risk|community
_transmission_level (last visited Oct. 15, 2021). 
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Id. at 1. This data confirms that “Arizona continues to experience high levels 

of community transmission.” Id. at 8. And this trend will likely continue because 

Arizona’s schools and universities recently returned to in-person instruction. See id. 

Dr. Joe Gerald, a professor at the University of Arizona’s Zuckerman College 

of Public Health, noted in a recent report on COVID-19’s outlook in Arizona: “Even 

though vaccination remains the most effective and important mitigation strategy, 

non-pharmacologic interventions like mask mandates, limited gathering sizes, and 

targeted business mitigations are still needed to slow transmission and ensure this 

wave does not reignite.” Id. at 1. Given that the Arizona Legislature prohibited 

schools, universities, and other governmental entities from requiring precisely these 

preventive measures, there is a significant risk Arizona will experience a crushing 

wave of new cases were these prohibitions to take effect. 
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Arizona’s children and young adults are contracting COVID-19 more 

than any other age group. For the first time in this pandemic, transmission among 

children and young adults is “poised to surpass rates among all other groups.” Id. at 

2. As the chart below demonstrates, the number of new cases among children 

younger than 15 years old has nearly quadrupled since early July. Likewise, the 

number of new cases among adolescents aged 15 to 24 years old has also nearly 

quadrupled in that period and is now the highest rate of any age group. 

 
Id. The steep rise in the number of new COVID-19 cases over the last two 

months among children and young adults is all the more startling when compared to 

the circumstances at the same time last year. As the following chart shows, a year 
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ago, when instruction was mostly virtual, there were about 25 cases per 100,000 

children aged 10 through 14. This year, when instruction was moved in-person, the 

rate among children in the same age group rose to about 500.12 

 
12 The chart, of course, shows an increase in new cases across all age groups. 

That increase is largely attributable to the “highly transmissible” Delta variant. 
Guidance for Implementing COVID-19 Prevention Strategies in the Context of 
Varying Community Transmission Levels and Vaccination Coverage, Ctrs. for 
Disease Control & Prevention (July 30, 2021), 
https://www.cdc.gov/mmwr/volumes/70/wr/mm7030e2.htm. But the increases in 
new cases have disproportionately affected Arizona’s children and young adults. 
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Id. at 3. Dr. Gerald reports that these exponential increases among children 

and young adults are driven by the resumption of “in-person instruction in the face 

of high community transmission, inadequate vaccination, prohibited masking, and 

inadequate surveillance testing.” Id. 

To be sure, the Healthcare Amici do not oppose in-person educational 

instruction; in fact, students benefit from in-person learning. But in the middle of an 

ongoing pandemic, it is imperative that Arizona’s schools and universities have the 

discretion to implement the safety recommendations urged by the country’s top 

healthcare authorities. And here, the CDC recommends eligible students obtain a 

COVID-19 vaccine; schools require indoor masking of students, teachers, and others 

regardless of vaccination status; and everyone undergo testing when exposed to 

someone who might be infected.13 The masking recommendation is especially 

important in K-12 schools because the vast majority of school-aged children are not 

eligible for a vaccine, and so masking is critical to protect them from exposure.14 

Not only did the Arizona Legislature refuse to adopt or even encourage these 

“layered prevention strategies,” it completely divested Arizona’s schools and 

universities of the ability to implement them.15 Given the current high rate of 

 
13 See Guidance for COVID-19 Prevention in K-12 Schools, Ctrs. for Disease 

Control & Prevention, https://www.cdc.gov/coronavirus/2019-
ncov/community/schools-childcare/k-12-guidance.html (last updated Aug. 5, 2021). 

14 See id. 
15 Id. 



 

-12- 

COVID-19 community transmission in Arizona, it is not difficult to imagine the 

harm that would arise were these provisions to take effect. Indeed, the CDC just 

reported that Arizona schools without mask requirements are 3.5 times more likely 

to have COVID-19 outbreaks than schools with mask requirements.16 

Hospitalizations of COVID-19 patients have seriously threatened the 

stability of Arizona’s healthcare systems. When the rate of new COVID-19 cases 

declined following the January 2021 peak, the rate of hospitalizations for COVID-

19 patients also declined and moderated for several months. But in July, COVID-19 

related medical-surgical and ICU hospitalizations began to steadily rise. As the chart 

below reveals, as of August 25—two weeks after this suit was filed—almost 2,500 

(or 23%) of Arizona’s general ward hospital beds were occupied by COVID-19 

patients—a level not seen since February. See id. at 4. Only 8% of general ward 

hospital beds were available as of that date.17 See id. ICU hospitalizations have 

 
16 See Association Between K–12 School Mask Policies and School-

Associated COVID-19 Outbreaks — Maricopa and Pima Counties, Arizona, July–
August 2021, Ctrs. for Disease Control & Prevention (Oct. 1, 2021), 
https://www.cdc.gov/mmwr/volumes/70/wr/mm7039e1.htm. 

17 The picture on the ground is even worse than these statistics suggest. This 
is because the 8% available capacity exists in specialty care and at other hospitals 
that treat targeted populations or conditions (like orthopedics). As a result, the 
hospitals that actually treat COVID-19 patients are at capacity levels much greater 
than 92%. Moreover, COVID-19 patients held in overflow units because there are 
no hospital beds available are not counted against the available capacity figures. 
Accounting for these overflow patients, the Healthcare Amici members report many 
of their facilities are over capacity on any single day. 
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similarly risen. As of August 25, 487 (or 28%) of Arizona’s ICU beds were occupied 

by COVID-19 patients. See id. Only 8% of ICU beds remained available. See id. 

These are historically low figures that must be corrected because hospitals simply 

lack the bed capacity to sustain another rise in the rate new COVID-19 cases. 

Id. It is therefore no surprise that Valleywise Health Medical Center’s 

(“Valleywise”) Chief Medical Officer recently warned that Valleywise is 

experiencing both a “continued surge of COVID-19 patients who are mostly younger 

than 60” as well as “diminishing hospital bed capacity.”18 

 
18 Hospitals Urge Arizonans to Get Vaccinated Amid Staff Shortages and a 

COVID-19 Surge, AZCentral (Aug. 25, 2021), 
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But the most alarming development is the increase in hospitalizations of 

children. When this suit was filed, an average of 369 pediatric COVID-19 patients 

were “admitted to hospitals every day.”19 And as this case was pending below, the 

United States Department of Health and Human Services reported almost 2,400 

children were hospitalized with COVID-19—a “record-high” figure.20 Maricopa 

County is seeing similar trends. The Medical Director of Maricopa County’s 

Department of Public Health recently said that “more than one in four COVID-19 

cases in the county are now among children”—a rate “never seen before.”21 

The stress, severity, and longevity of the COVID-19 pandemic have had 

a detrimental effect on Arizona’s healthcare professionals. Several studies and 

surveys have recently reported on the experiences of a diverse range of members of 

the nation’s healthcare workforce. The results all have one thing in common: the 

COVID-19 pandemic has acutely and negatively affected the professionals who have 

dedicated the last 18 months to fighting it. 

 
https://www.azcentral.com/story/news/local/arizona-health/2021/08/25/hospital-
leaders-calling-unvaccinated-arizonans-take-action/5592424001/. 

19 Child Covid-19 Hospitalizations Reach a New High as Schools Reopen. 
That’s Not The Only Reason to Protect Kids from Delta, Doctors Say, CNN (Sept. 
8, 2021), https://www.cnn.com/2021/09/08/health/delta-variant-in-kids/index.html. 

20 Id. 
21 School COVID-19 Outbreaks up Dramatically in Maricopa County, AP 

News (Aug. 30, 2021), https://apnews.com/article/health-arizona-coronavirus-pand
emic-c02144ff2d653e4fce9d52db6f4953ee. 
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In one survey of 400 frontline nurses, 22% of the respondents said that “they 

may leave their current position providing direct patient care within the next year.”22 

The top three reasons were insufficient staffing, a demanding workload, and the 

emotional toll of the job—all factors exacerbated by the pandemic.23 In another 

survey of over 1,000 nurses, 46% of the respondents reported that the pandemic has 

weakened their commitment to the profession; of those, nearly 1 in 4 are looking for 

work outside of nursing or are retiring from nursing altogether.24 

Studies on the mental health of healthcare professionals show similarly 

worrying patterns. In a survey of 1,000 nurses, 66% reported feeling depression 

related to the COVID-19 pandemic, and over half have experienced trauma, extreme 

stress, or PTSD.25 On average, respondents reported a 28% decline in their mental 

health.26 And a study of nurse leaders only highlights that no group has been spared: 

 
22 Nursing in 2021: Retaining the Healthcare Workforce When We Need it 

Most, McKinsey & Co. (May 11, 2021), 
https://www.mckinsey.com/industries/healthcare-systems-and-services/our-insight
s/nursing-in-2021-retaining-the-healthcare-workforce-when-we-need-it-most. 

23 See id. 
24 See 2021 Frontline Nurse Mental Health & Well-Being Survey, 

Trusted Health (May 2021), https://uploads-ssl.webflow.com/5c5b66e10b42f1556
62a8e9e/608304f3b9897b1589b14bee_mental-health-survey-2021.pdf. 

25 See 2021 Frontline Nurse Mental Health & Well-Being Survey, 
Trusted Health (May 2021), https://uploads-ssl.webflow.com/5c5b66e10b42f1556
62a8e9e/608304f3b9897b1589b14bee_mental-health-survey-2021.pdf. 

26 See id. 
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as of August 2021, 36% of nurse managers, 17% of Chief Nursing Officers, and 26% 

of directors reported being “not or not at all emotionally healthy.”27 

* * * 

Although the above data paints a grim picture, there is still time to reverse 

course. But to do so, schools, universities, and other entities need the authority to 

implement evidence-based public health guidance. The Arizona Legislature has 

made it very hard for them to take those steps. Should these statutory provisions take 

effect, these troubling trends will only worsen. As a result, this Court should affirm 

the Superior Court’s decision that these provisions are “void and unenforceable.” 

Conclusion 

The Healthcare Amici respectfully request this Court affirm the Superior 

Court’s decision that these provisions are “void and unenforceable.” 

 

 

 
27 See AONL COVID-19 Longitudinal Study August 2021 Report: Nurse 

Leaders’ Top Challenges, Emotional Health, and Areas of Needed Support, July 
2020 to August 2021, Am. Org. for Nursing Leadership (Sept. 8, 2021), https://ww
w.aonl.org/system/files/media/file/2021/09/AONL%20COVID-19%20Longitudina
l%203%20Written%20Report.pdf. 
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 I, Ann-Marie Alameddin, declare as follows: 

1. I am over 18 years old, and I have personal knowledge of the matters in this 

declaration. 

2. I am the President and Chief Executive Officer for the Arizona Hospital and 

Healthcare Association (“AzHHA”). 

3. I have authority to submit this declaration on behalf of AzHHA. 

4. Each week I receive a report titled “COVID-19 Disease Outbreak Outlook” that 

provides data about the effects of the COVID-19 pandemic in Arizona and Pima County. 

5. Attached as Exhibit 1 is a copy of the “COVID-19 Disease Outbreak Outlook” 

report with data as of August 6, 2021. 

6. Attached as Exhibit 2 is a copy of the “COVID-19 Disease Outbreak Outlook” 

report with data as of August 13, 2021. 

7. Attached as Exhibit 3 is a copy of the “COVID-19 Disease Outbreak Outlook” 

report with data as of August 20, 2021. 

8. Attached as Exhibit 4 is a copy of the “COVID-19 Disease Outbreak Outlook” 

report with data as of August 27, 2021. 

 I declare under penalty of perjury that the foregoing is true and correct to the best of my 

knowledge. 

 

Executed on September 10, 2021    /s/ Ann-Marie Alameddin 



EXHIBIT 1



Covid-19 Disease Outbreak Outlook 

Arizona State and Pima County 
Update August 6, 2021 

Disclaimer: This information represents my personal views and not those of The University of Arizona, the Zuckerman College of Public 

Health, or any other government entity. Any opinions, forecasts, or recommendations should be considered in conjunction with other 

corroborating and conflicting data. Past updates can be accessed at https://publichealth.arizona.edu/news/2020/covid-19-forecast-model. 

For the week ending August 1st, 14188 Arizonans were diagnosed with COVID-19, a 38% increase from last 

week’s initial tally of 10273 cases (Figure 1). This marks an 8th week of increasing rates with the last 4 being 

particularly brisk. The current rate, 195 cases per 100K residents per week, is increasing by 51 cases per 100K 

residents per week. While rates are about 3X higher among those 15 – 24 years of age as compared to those 

≥65 years of age, 288 versus 88 cases per 100K residents per week, respectively, transmission is increasing 

among all age groups (Figure 2a following page). 

Rates are well above the threshold marking high levels of transmission signaling another substantial surge 

is imminent in the coming weeks. The potential size and/or duration of this surge remains uncertain but will likely 

be at least the size of the summer 2020 outbreak and may approach that of the winter 2021 wave. At 195 cases 

per 100K residents, Arizona ranks 19th among the 50 states. Louisiana, Florida, Arkansas, and Mississippi are 

currently leading the pack with rates 3X higher than ours: 653, 591, 488, and 477 cases per 100K residents per 

week, respectively. Importantly, the rates in Louisiana have now exceeded their winter 2021 peaks and the rates 

in the other states are poised to set new records as well. 

According to the CDC, 56% of Arizona adults have received 2-doses of vaccine while another 9% have 

received 1-dose. For a bit of perspective, only 43% of adults were vaccinated against influenza in the 2019-2020 

season. On a positive note, about 90 thousand vaccine doses were administered last week which is 10 thousand 

more than the prior week and 10 thousand more than the week before that. As slow as our vaccination efforts 

seem, it is important to continue vaccine outreach. 

Resumption of in-person instruction (K-12 and universities) in the face of high community transmission, low 

vaccination rates, prohibition of universal masking, lack of surveillance testing, and minimal physical distancing 

will undoubtedly lead to frequent school-related outbreaks and accelerating community transmission (see Pima 

County Health Department). This time last year, COVID-19 rates were lower, 116 versus 195 cases per 100K 

residents per week, and were improving, -40 versus +51 cases per 100K residents per week. Therefore, August 

and September are setting up to be difficult months indeed. 

Figure 1. Newly Diagnosed Covid-19 Cases in Arizona and Number of Individuals Undergoing Covid-19 

Diagnostic Testing March 1, 2020 through August 1, 2021. 

https://publichealth.arizona.edu/news/2020/covid-19-forecast-model
https://covid.cdc.gov/covid-data-tracker/#vaccinations
https://www.cdc.gov/flu/fluvaxview/coverage-1920estimates.htm
https://www.cdc.gov/flu/fluvaxview/coverage-1920estimates.htm
https://webcms.pima.gov/cms/One.aspx?portalId=169&pageId=603879
https://webcms.pima.gov/cms/One.aspx?portalId=169&pageId=603879


Created by: Joe K. Gerald, MD, PhD (Associate Professor, Zuckerman College of Public Health, geraldj@email.arizona.edu) with 
assistance from Patrick Wightman, PhD from the UA Center for Population Health Sciences. 

As K – 12 schools resume in-person instruction, it is useful to consider trends in childhood case rates (Figure 

2b). Historically, children 15 – 19 years of age have had case rates approximating those of adults while 

prepubertal children have had meaningfully lower rates. Even though mask wearing in classrooms is 

recommended by the CDC and the American Academy of Pediatrics, but our state isn’t going to follow suit.  

 

Figure 2a. Newly Diagnosed Covid-19 Cases in Arizona by Age Group March 7 – August 1, 2021. 

Figure 2b. Newly Diagnosed Covid-19 Cases in Arizona by Age Group March 7 – August 1, 2021. 

mailto:geraldj@email.arizona.edu
https://www.cdc.gov/coronavirus/2019-ncov/community/schools-childcare/k-12-guidance.html
https://services.aap.org/en/pages/2019-novel-coronavirus-covid-19-infections/clinical-guidance/covid-19-planning-considerations-return-to-in-person-education-in-schools/
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 Even though considerable attention is being given to childhood cases, it is important to reaffirm that this 

outbreak, like past outbreaks, is being driven primarily by adolescents and working-age adults (Figure 2c). If 

our goal is to protect children, the most effective way to accomplish it is to slow transmission among adults. 

The overall age distribution, particularly between older adults and children, has only shifted modestly since 

vaccines became available in December (Figure 2d). For example, children now represent about 15% of 

cases, up from 10% during the winter 2020 outbreak while older adults now represent about 8% of cases, 

down from 15% during the winter 2020 outbreak. Incomplete vaccination among older adults, but particularly 

among working-age adults, means that hospitals remain at risk of being overwhelmed and substantial number 

of deaths can once again accrue. 

 

 

 

 

 

  

Figure 2c. Weekly COVID-19 Incidence by Age Group July 25 – August 1, 2021. 

Figure 6A. Percent of COVID-19 Cases Attributable to Children and Older Adults March 1 – August 1, 2021. 
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Test positivity among those undergoing traditional nasopharyngeal PCR testing rose to 25% this week, another 

meaningful week-to-week increase (Figure 3). This level indicates testing is inadequate for optimal public health 

practice and means many cases are going undiagnosed. 

   

 

As of Aug 4th, 1266 (15%) of Arizona’s 

8667 general ward beds were occupied 

by Covid-19 patients, a 24% increase 

from the previous week’s 1019 occupied 

beds (Figure 4 and Figure 5 Panel A). 

Another 887 (10%) beds remained 

available for use. The number of 

available beds is lower than the previous 

week’s 964 beds.  

As of August 4th, 321 (22%) of 

Arizona’s 1722 ICU beds were occupied 

with Covid-19 patients, a 4% decrease 

from the prior week’s count of 335 

patients (Figure 4 and Figure 5 Panel B). 

An additional 175 (10%) ICU beds 

remained available for use, lower than 

last week’s 186 beds. 

 

 

 

 

Figure 3. Weekly Number Patients Undergoing Traditional Nasopharyngeal PCR Testing and Associated 

Percent Positivity March 1, 2020 – August 1, 2021. 

Figure 4. Arizona Daily Covid-19 General Ward and ICU Census 

April 9, 2020 – August 4, 2021. 
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Arizona hospital occupancy remains above seasonal levels. Improvements in ward and ICU occupancy 

remain stalled at ≥85% occupancy (Figure 6). Undoubtedly, some medically necessary procedures that were 

previously postponed are still being rescheduled to address the backlog of care. Occupancy will need to fall <70-

75% before conditions will be back to “normal.” However, hospitals should be prepared for >15 -20% COVID-19 

occupancy for the foreseeable future as viral transmission remains high. 

 

 

 

 

  

Figure 5. Covid-19 Occupancy as a Percent of Listed General Ward (A, left) and ICU (B, right) Capacity in 

Arizona April 20, 2020 – August 4, 2021. 

 

Figure 6. Observed Excess Non-Surge General Ward and ICU Capacity March 26, 2020 – August 4, 2021. 
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Now is an appropriate time to compare this outbreak with prior ones. As it happens, the most apt 

comparison is to the most recent winter 2021 outbreak. By my assessment, the current outbreak can be traced 

back 65 days to May 29, 2021 (Figure 7a). Similarly, the winter 2021 outbreak had its origin on September 5, 

2020. By superimposing these two outbreaks, the similarities between the two become apparent (Figure 7b). 

At the beginning of both, the 7-day moving average of new diagnoses was 40 cases per 100K residents 

per week. Sixty-five days later, the rates for the winter 2020 and summer 2021 outbreaks were 220 and 195 

cases per 100K residents per week, respectively. While these two curves may diverge, it would be prudent to 

assume they won’t unless we intervene to slow transmission. Unfortunately, we are squandering the efforts of 

the vaccinated and ignoring the sacrifices of the previously ill and dead, to party like it was 1999.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7a. 7-Day Moving Average of COVID-19 Incidence in Arizona by March 2020 – August 1, 2021. 

Figure 7b. 7-Day Moving Average of COVID-19 Cases Rates 7 - 65 Days post Start of COVID-19 Waves (Fall 

2020 and Summer 2021 Superimposed). 
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It is also important to point out that the data as presented here hide the heterogeneity that exists across 

counties (Figure 8a). Currently, Maricopa County is leading the pack with a case rate of 228 cases per 100K 

residents per week, while Pima County is experiencing 110 cases per 100K residents per week. Maybe a UA-

alum should erect an opposing I-10 billboard from Phoenix to Tucson to keep score! If I were a Phoenician, I 

would be a bit worried as Maricopa County is well ahead of its fall/winter pace (Figure 8b) 

 

 

 

 

Figure 8a. Covid-19 Weekly Incidence in Arizona by County July 25 – Aug 1, 2021 (Risk bands coincide with CDC 

recommendations for K – 12 schools’ instructional mode). 

Figure 8b. 7-Day Moving Average of COVID-19 Cases Rates 7 - 65 Days post Start of COVID-19 Waves (Fall 

2020 and Summer 2021 Superimposed, Maricopa County). 
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Another way to compare the pace of outbreaks is to consider how many hospital and ICU beds were occupied 

at similar levels of transmission. The best comparison to where we are now (August 1, 2021) is November 5, 

2020 and June 16, 2020. The 7-day moving average of daily new diagnoses were 2027, 2061, and 1960, 

respectively. The corresponding levels of hospital and ICU occupancy (not new admissions) on those dates is 

presented in Table 1.  

 
Table 1. Average Daily Cases, Ward Occupancy,and ICU Occupancy during Prior COVID-19 Outbreaks in Arizona 

 

In summary, current levels of hospital and ICU occupancy are similar to or slightly ahead of those of the 

winter 2021 outbreak (+38 and +68, respectively) but well below the levels seen in the summer 2020 outbreak 

(-353 and -149, respectively). Therefore, current community transmission is impacting hospitals similarly to how 

it did this past winter despite a high degree of vaccine update among those >65 years. Because herd immunity 

applies to populations not age groups, high vaccination rates among those >65 years doesn’t provide any 

protection to those who interact with unvaccinated adults who have much lower levels of vaccination. So, we 

should not hold a false sense of security that this outbreak will necessarily have less impact on our already 

overburdened hospital system. 

The week ending January 17, 2021 remains Arizona’s deadliest with 1093 deaths (Figure 9). Weekly deaths 

now tally about 50 and are expected to rise with increased case rates, meaning in 3 – 4 weeks Arizona could be 

experiencing >100 deaths per week. 

 

 

 

 

 Average 
Daily Cases 

Ward 
Occupancy 

ICU 
Occupancy 

 
Total 

August 1, 2021 2027 1056 308 1363 
Nov 5 - +38 +68 - 

Jun 16 - -353 -149 - 

November 5, 2020 1960   984 232 1215 

June 16, 2020 2061 1433 465 1898 

Figure 9. Weekly Arizona Covid-19 Deaths March 16, 2020 – August 1, 2021. 
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Pima County Outlook 

For the week ending July 25th, 1151 Pima County residents were diagnosed with Covid-19 (Figure 10). This 

is a 59% increase from the 722 cases initially reported last week. New cases are being diagnosed at a rate of 

110 cases per 100K residents per week. This rate is increasing by 39 cases per 100K residents per week. Pima 

County’s rates remain lower than the state average. Trends across the various age groups appear in Figure 11. 

 

Fig 10. Covid-19 Cases and Individuals Undergoing Testing in Pima County Mar 1, 2020 – August 1, 2021 

Figure 11. Covid-19 Cases by Age Group in Pima County from March 14 – August 1, 2021. 
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Summary: 

• This past week saw another marked increase in viral transmission. Arizona is now experiencing high 

levels of transmission that will be sustained for weeks to come. This outbreak will almost certainly be as 

big as the one experienced in summer of 2020. While I am optimistic it will not reach the levels seen in 

the winter of 2021, the experience of other similar states (e.g., Louisiana, Florida, and Texas) suggests 

this could be wishful thinking. 

o As of August 1st, new cases were being diagnosed at a rate of 195 cases per 100,000 residents 

per week. The rate is increasing at 51 cases per 100,000 residents per week. Another wave of 

cases and hospitalizations, caused by the increasing prevalence of the Delta variant is now 

certain. The Delta variant now accounts for >75% of all cases. 

o Vaccination remains the most important public health priority to reduce viral transmission 

and severe illness; however, in the short-term only mask mandates, restrictions on indoor 

gatherings in public settings, and perhaps some targeted business restrictions will reduce 

the marked increases in transmission we are now experiencing.  

o Resumption of in-person instruction in K – 12 schools and universities in August will lead to 

frequent school-associated outbreaks and will undoubtedly increase community transmission 

without vaccine or mask mandates, weekly surveillance testing, and adequate ventilation. The 

transmissibility of the Delta variant combined with high levels of transmission among adults will 

essentially force transmission among children. While case/contact investigations should continue, 

by themselves, they will not slow transmission in any meaningful way. The serial interval is simply 

too short, cooperation among the public too low, and the quarantine restriction too loosely 

enforced. 

• Hospital COVID-19 occupancy is increasing and is likely to exceed 15% of all beds in the general ward 

and 20% of beds in the ICU for many weeks. Access to care remains somewhat restricted as occupancy 

remains unseasonably high. Once again, elective procedures are likely to be postponed. 

o There is no evidence that existing vaccination levels will meaningfully blunt the impact of 

community transmission on hospitals. Hospitals should (and likely are) preparing for another 

meaningful surge that will strain staffing in critical care areas. 

• Arizona is now experiencing 50 deaths per week. This amount will increase in the coming weeks and will 

almost certainly exceed 100 per week by the end of August.  

• According to the CDC, 56% of Arizona adults have received at least 2-doses of vaccine while another 

9% have received 1-dose. 

o Despite evidence of limited immune escape to the Delta variant, especially before completion of 

the full vaccination sequence, vaccination continues to provide extraordinarily high levels of 

protection from severe illness. 

o The CDC revised its mask guidance for vaccinated individuals in part due to a large outbreak in 

Massachusetts where the majority of cases was among fully vaccinated residents. Fully 

vaccinated individuals should mask when indoors in public spaces where community transmission 

is high or substantial. If exposed to a known case, individuals should be tested in 3 – 5 days 

regardless of symptoms and wear a mask for 14 days post-exposure. 

  

County data appear in the Appendix. 
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Figure 1A. Cumulative COVID-19 Incidence per 100K Arizona Residents by County March 2020 – Aug 1, 2021. 

Figure 2A. Covid-19 Weekly Incidence in Arizona by County July 25 – Aug 1, 2021 (Risk bands coincide with 

CDC recommendations for K – 12 schools’ instructional mode). 
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EXHIBIT 2



Covid-19 Disease Outbreak Outlook 

Arizona State and Pima County 
Update August 13, 2021 

 
Disclaimer: This information represents my personal views and not those of The University of Arizona, the Zuckerman College of Public 

Health, or any other government entity. Any opinions, forecasts, or recommendations should be considered in conjunction with other 

corroborating and conflicting data. Past updates can be accessed at https://publichealth.arizona.edu/news/2020/covid-19-forecast-model. 

 

For the week ending August 8th, 18340 Arizonans were diagnosed with COVID-19, a 29% increase from last 

week’s initial tally of 14188 cases (Figure 1). This marks the 9th week of increasing rates with the last 5 being 

particularly brisk. The current rate, 255 cases per 100K residents per week, is increasing by 59 cases per 100K 

residents per week. While rates are 3X higher among those 15 – 24 years of age as compared to those ≥65 

years of age, 345 versus 112 cases per 100K residents, respectively, transmission is increasing among all age 

groups (Figure 2a following page). 

High levels of community transmission indicate we are now solidly amid another substantial surge in cases, 

hospitalizations, and deaths. The surge will likely exceed rates last seen during the summer of 2020 (409 cases 

per 100K residents). If Louisiana, Mississippi, Florida, Arkansas, and Alabama are any guide, it is possible that 

we could approach rates seen during the winter of 2021 (915 cases per 100K residents). Currently these 5 states 

have rates of 848, 773, 697, 527, and 502 cases per 100K residents per week, respectively. Several have 

exceeded their prior peaks, and ominously, their rates continue to rise.  

According to the CDC, 56% of Arizona adults have received 2-doses of vaccine while another 10% have 

received 1-dose. While vaccinations have plateaued at about 90 thousand doses per week, vaccine outreach is 

still important. At this point, only individual and community non-pharmacologic interventions like mask mandates, 

limiting gathering sizes, and targeted business mitigations can stave off another substantial surge. 

Resumption of in-person instruction in the face of high community transmission, low vaccination rates, 

prohibition of universal masking, lack of surveillance testing, and minimal physical distancing is leading to 

frequent school-related outbreaks and accelerating community transmission (as predicted). On a positive note, 

several school systems are challenging the governor’s inane and constitutionally circumspect prohibition of mask 

mandates. The state universities have also wisely chosen to ignore the order. While mask mandates are 

necessary, they will not be sufficient to slow transmission without other layered protections throughout the 

community. 

 

Figure 1. Newly Diagnosed Covid-19 Cases in Arizona and Number of Individuals Undergoing Covid-19 

Diagnostic Testing March 1, 2020 through August 8, 2021. 
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While difficult to appreciate, Figure 2a shows a new reversal of relative position between children (dotted) and 

older adults (solid). Historically, children 15 – 19 years of age have had rates approximating those of adults while 

prepubertal children have had meaningfully lower rates; however, rates among those age 5 – 9 years resemble 

those of their older counterparts in the presence of the Delta variant and the absence of effective non-

pharmacologic measures (see CDC and the American Academy of Pediatrics recommendations; Figure 2b).  

 

Figure 2a. Newly Diagnosed Covid-19 Cases in Arizona by Age Group March 7 – August 8, 2021. 

Figure 2b. Newly Diagnosed Covid-19 Cases in Arizona by Age Group March 7 – August 8, 2021. 
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 While considerable attention is being given to childhood cases, it is important to reaffirm that this 

outbreak, like past outbreaks, is being driven by transmission among adolescents and working-age 

adults in the community (Figure 2c). If our goal is to protect children, the most effective way to 

accomplish it is to slow transmission among adults. In certain respects, the current focus on K-12 re-opening 

is scapegoating children for adult misbehavior. 

Vaccination has only modestly shifted the age distribution of cases with children “switching” relative position 

with older adults (Figure 2d). Children now represent about 18% of cases, up from 10% during the winter 2020 

outbreak, while older adults now represent about 8% of cases, down from 15% during the winter 2020 outbreak.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2c. Weekly COVID-19 Incidence by Age Group August 1 - 8, 2021. 

Figure 2d. Percent of COVID-19 Cases Attributable to Children and Older Adults March 1 – August 8, 2021. 
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 To create a mental frame, it is helpful to compare our current circumstance to those we have previously 

experienced. Comparing school reopening this year (in-person) with last (virtual), levels of community 

transmission are much higher this year (Figure 2e). The availability of effective vaccines combined with an early 

summer reprieve provided a false sense of security that the Delta variant has now shattered. We relaxed our 

mitigation efforts too quickly and have been too slow to reinstitute them. Hundreds, if not thousands, of Arizonans 

will now pay the ultimate price for this hubris. 

 By comparing two different time periods with similar levels of transmission (August 8, 2021 and November 

15, 2020), a shift towards younger age at time of diagnosis becomes apparent (Figure 2f). The most striking 

increases have occurred among those <15 years of age; the most striking declines have occurred among 

those >40 years of age. Even so, hospital occupancy is similar between the two time periods suggesting the 

Delta variant may be more likely to cause severe illness. Is sum, we should prepare for the worst while we 

hope for the best. 

 

 

 

  

Figure 2e. COVID-19 Cases by Age Group, First Week August 2020 versus August 2021. 

Figure 2f. COVID-19 Cases by Age Group, August 8, 2021 (255 cases per 100K residents) versus November 15, 

2020 (275 cases per 100K residents). 
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Test positivity among those undergoing traditional nasopharyngeal PCR testing held steady this week at 25% 

(Figure 3). This level indicates testing is inadequate for optimal public health practice and means many cases 

are going undiagnosed.  

   

 

As of Aug 11th, 1527 (18%) of 

Arizona’s 8707 general ward beds were 

occupied by Covid-19 patients, a 21% 

increase from the previous week’s 1266 

occupied beds (Figure 4 and Figure 5 

Panel A). Another 797 (9%) beds 

remained available for use. The number 

of available beds is lower than the 

previous week’s 887 beds.  

As of August 11th, 383 (22%) of 

Arizona’s 1722 ICU beds were occupied 

with Covid-19 patients, a 19% increase 

from the prior week’s count of 321 

patients (Figure 4 and Figure 5 Panel B). 

An additional 174 (10%) ICU beds 

remained available for use, about the 

same as last week’s 175 beds. 

 

 

 

 

 

Figure 3. Weekly Number Patients Undergoing Traditional Nasopharyngeal PCR Testing and Associated 

Percent Positivity March 1, 2020 – August 8, 2021. 

Figure 4. Arizona Daily Covid-19 General Ward and ICU Census 

April 9, 2020 – August 11, 2021. 
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Arizona hospital occupancy remains above seasonal levels and we are now seeing the first indications that 

our safety margin as measured by excess, available ward and ICU beds is eroding (Figure 6). Undoubtedly, 

some medically necessary procedures will likely be postponed and rescheduled over the coming weeks to make 

room for critically ill COVID-19 patients. Hospitals should be prepared for >20% COVID-19 ward occupancy and 

>25% ICU occupancy for the foreseeable future. Even if you are vaccinated, the COVID-19 surge can impact 

your health should you become ill and required hospital care. In the essence, care will become increasingly more 

rationed over the coming weeks with only the sickest of the sick being able to access critical care services. 

 

Figure 5. Covid-19 Occupancy as a Percent of Listed General Ward (A, left) and ICU (B, right) Capacity in 

Arizona April 20, 2020 – August 11, 2021. 

 

Figure 6. Observed Excess Non-Surge General Ward and ICU Capacity March 26, 2020 – August 11, 2021. 
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While the week ending January 17, 2021 remains Arizona’s deadliest with 1093 deaths, we are once again 

seeing >100 COVID-19 deaths per week. The week ending August 1st tallied 115 deaths so far with more likely 

to be recorded in the coming weeks. With a case fatality rate of about 1.5%, this week’s tally of 18340 cases will 

result in approximately 300 deaths per week by the end of August. There is nothing we can do about these 

deaths; they are already on the books we just don’t know it yet. Our work over the coming weeks is to prevent 

these 300 weekly deaths from becoming 500 or more. 

 

 Despite high vaccination rates among those >65 years of age, most deaths are still attributable to infections 

among this medically frail group (Figure 9b).  

 

 

 

 

  

Figure 9. Weekly Arizona Covid-19 Deaths March 16, 2020 – August 8, 2021. 

 

Figure 9. Percent of COVID-19 Deaths Attributable to Those >65 Years and >80 Years, March 16, 2020 – June 

27, 2021. 
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Pima County Outlook 

For the week ending August 8th, 1762 Pima County residents were diagnosed with Covid-19 (Figure 10). 

This is a 53% increase from the 1151 cases initially reported last week. New cases are being diagnosed at a 

rate of 168 cases per 100K residents per week. This rate is increasing by 56 cases per 100K residents per week. 

Trends across the various age groups appear in Figure 11 (Note: cases among <15 years approximate adults). 

 

 

Fig 10. Covid-19 Cases and Individuals Undergoing Testing in Pima County Mar 1, 2020 – August 8, 2021 

Figure 11. Covid-19 Cases by Age Group in Pima County from March 14 – August 8, 2021. 
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Summary: 

• Arizona is experiencing high and rapidly increasing levels of community transmission that will be 

sustained to create another surge of cases and hospitalizations as big as the summer of 2020. While I 

am hopeful we will not reach the levels seen in the winter of 2021, the experience of other states (e.g., 

Louisiana) combined with inaction of our local and state officials suggests this may be wishful thinking. 

o As of August 8th, new cases were being diagnosed at a rate of 255 cases per 100,000 residents 

per week. The rate was increasing at 59 cases per 100,000 residents per week. Another wave of 

cases and hospitalizations caused by the Delta variant is now certain; the only question remaining 

is just how big. 

o Vaccination remains the most important public health priority to reduce viral transmission 

and severe illness over the long-term; however, in the short-term only mask mandates, 

restrictions on indoor gatherings in public settings, and targeted business restrictions will 

reduce transmission we are now experiencing.  

o Resumption of in-person instruction in K – 12 schools now, and universities in the coming weeks, 

will lead to frequent school-associated outbreaks and contribute to accelerating community 

transmission. Vaccine and mask mandates along with weekly surveillance testing, adequate 

ventilation, and physical distancing is required to stave-off a worst-case scenario in schools. 

• Hospital COVID-19 occupancy is increasing and is likely to exceed 20% of all beds in the general ward 

and 25% of beds in the ICU for many weeks. Access to care is becoming more restricted as COVID-19 

occupancy is increasing. Expect delays in elective procedures to once again mount. 

o There is no evidence that existing vaccination levels will meaningfully blunt the impact of 

community transmission on hospitals. Hospitals should (and likely are) prepare for another 

meaningful surge that will strain staffing in critical care areas and lead to critical shortages. 

• Arizona is now experiencing >100 deaths per week. This amount will increase in the coming weeks and 

will almost certainly reach 300 per week by the end of August. 

• According to the CDC, 56% of Arizona adults have received at least 2-doses of vaccine while another 

10% have received 1-dose. In the face of the Delta variant, this is wholly insufficient. 

o Despite evidence of limited immune escape to the Delta variant, especially before completion of 

the full vaccination sequence, vaccination continues to provide extraordinarily high levels of 

protection from severe illness. 

o The CDC revised its mask guidance for vaccinated individuals in part due to a large outbreak in 

Massachusetts where the majority of cases was among fully vaccinated residents. Fully 

vaccinated individuals should mask when indoors in public spaces where community transmission 

is high or substantial. If exposed to a known case, individuals should be tested in 3 – 5 days 

regardless of symptoms and wear a mask for 14 days post-exposure. 

  

County data appear in the Appendix. 
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Figure 1A. Cumulative COVID-19 Incidence per 100K Arizona Residents by County March 2020 – Aug 8, 2021. 

Figure 2A. Covid-19 Weekly Incidence in Arizona by County July 25 – Aug 8, 2021 (Risk bands coincide with 

CDC recommendations for K – 12 schools’ instructional mode). 
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Figure 3A. Covid-19 Cases in Arizona by Age Group March 1, 2020 – Aug 8, 2021. 
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For the week ending August 15th, 20260 Arizonans were diagnosed with COVID-19, a 10% increase from 

last week’s initial tally of 18340 cases (Figure 1). This marks the 10th week of increasing rates but the outbreak’s 

first potential moderation. The current rate, 278 cases per 100K residents per week, is increasing by 24 cases 

per 100K residents per week which is half of last week’s rate, 59 cases per 100K residents. Case rates remain 

3X higher among those 15 – 24 years of age as compared to those ≥65 years of age, 371 versus 127 cases per 

100K residents, respectively. For the first time, transmission among those <15 years is posed to surpass all other 

age groups (Figure 2a following page). 

Arizona is now solidly amid another substantial surge in cases, hospitalizations, and deaths. If sustained, the 

surge could exceed rates last seen during the summer of 2020, 409 cases per 100K residents per week. Except 

for Mississippi, 4-of-the-5 other states with the highest transmission rates now have stable or declining rates. 

Current rates for Mississippi, Louisiana, Florida, Arkansas, and Alabama are 843, 785, 664, 488, and 422 cases 

per 100K residents per week, respectively. Arizona’s level of transmission now ranks 22nd among the 50 states. 

According to the CDC, 57% of Arizona adults have received 2-doses of vaccine while another 10% have 

received 1-dose. While vaccinations have plateaued at 90 thousand doses per week, vaccine outreach remains 

important. Individual and community non-pharmacologic interventions like mask mandates, limiting gathering 

sizes, and targeted business mitigations are still needed to ensure this surge doesn’t intensify. 

Resumption of in-person instruction in the face of high community transmission, low vaccination rates, 

prohibition of universal masking, lack of surveillance testing, and minimal physical distancing is leading to 

frequent school-related outbreaks and has the potential to accelerate community transmission. On a positive 

note, several K – 12 and university systems are challenging the governor’s prohibition of mask mandates. 

 

 

Figure 1. Newly Diagnosed Covid-19 Cases in Arizona and Number of Individuals Undergoing Covid-19 

Diagnostic Testing March 1, 2020 through August 15, 2021. 
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assistance from Patrick Wightman, PhD from the UA Center for Population Health Sciences. 

Figure 2a above shows that transmission among children (dotted) is poised to surpass the rates of older age 

groups for the first time in pandemic history. The combination of increased transmissibility (Delta variant), 

resumption of in-person K – 12 instruction, and prohibition of effective non-pharmacologic measures (e.g., 

masking and testing) is causing transmission among children 5 – 14 years to accelerate (Figure 2b). In coming 

weeks, case rates are expected to increase among those 15 – 24 years as universities also re-open. 

 

Figure 2a. Newly Diagnosed Covid-19 Cases in Arizona by Age Group March 7 – August 15, 2021. 

Figure 2b. Newly Diagnosed Covid-19 Cases in Arizona by Child Age Group March 7 – August 15, 2021. 
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 While transmission among adolescents and working-age adults remains high, rates among those aged 5 – 

9 years and 10 – 14 years surpass those of other age groups for the first time during this pandemic (Figure 2c). 

Transmission rates among those 5 – 9 years is now 89% of their prior peak whereas transmission rates among 

those 10 – 14 years is 73% of their prior peak. To protect children, we must slow transmission among adults and 

institute more effective non-pharmacologic interventions in school settings.  

Vaccination, and now, K – 12 re-opening is shifting the age distribution of cases away from older adults 

towards children (Figure 2d). Children now represent about 25% of cases, up from 10% during the winter 2020 

outbreak, while older adults now represent about 8% of cases, down from 15% during the winter 2020 outbreak.  

 

Figure 2c. Weekly COVID-19 Incidence by Age Group August 8 - 15, 2021. 

Figure 2d. Percent of COVID-19 Cases Attributable to Children and Older Adults March 1 – August 15, 2021. 
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 To create a mental frame, it is helpful to compare our current circumstances to those previously experienced. 

Comparing school reopening this year (in-person) with last year (virtual), levels of community transmission are 

much higher this year (Figure 2e).  

 

 By comparing two different time periods with similar levels of transmission (August 15, 2021 and November 

15, 2020), a shift towards younger age at time of diagnosis becomes apparent (Figure 2f). The most striking 

increases have occurred among those <15 years of age; the most striking declines have occurred among 

those >40 years of age.  

 

  

Figure 2f. COVID-19 Cases by Age Group, August 15, 2021 (282 cases per 100K residents) versus November 

15, 2020 (275 cases per 100K residents). 

Figure 2e. COVID-19 Cases by Age Group, Second Week August 2020 versus August 2021. 
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Until this week, there was a high degree of concordance between the trajectory of our current outbreak and 

that of the winter 2020/2021 outbreak (Figure 2g). With this week’s slowing, there is a suggestion that the two 

curves could be diverging. Because the past outbreak was marked by temporary retreats followed by renewed 

charges, it is too early to tell whether this week was an aberration or a harbinger of a sustained change. 

 

 Another consideration is how testing availability and priority has changed over time. The number of tests 

performed and test positivity by age group for two different time periods with similar levels of transmission are 

presented in Table 1 below. Among children, there is considerably more testing now than in November 2020 

whereas the reverse is true for adults. All groups have higher test positivity now than last November. Taken 

together, it seems possible that more children and fewer adults might be identified now as compared to last 

November owing to differential testing. However, the differences are not so large as to think higher transmission 

among children is solely an artifact of increased testing. 

 

 
Table 1.COVID-19 Testing Counts and Test Positivity at Two Periods with Similar Levels of Transmission 

 August 15, 2021 November 15, 2020 
 No. Tests Positivity % No. Tests Positivity 

0 – 19 Years 34906 16.1 24253 13.2 
20 – 44 Years 28557 25.6 41115 18.2 
25 – 54 Years   7847 24.9 12757 19.6 
55 – 64 Years   6042 22.2 10911 17.5 

>64 Years   7291 16.7 13334 14.1 

 

 

 

  

Figure 2g. Fall 2020 and Fall 2021 Covid-19 Wave Superimposed (81 days). 
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Test positivity among those undergoing traditional nasopharyngeal PCR testing dropped this week to 21% 

(Figure 3). This level indicates testing is inadequate for optimal public health practice and means many cases 

are going undiagnosed. Prior peaks in test positivity have preceded peak transmission rates by 1 week. 

Historically, peak test positivity has preceded peak transmission by 1 week. This provides some additional 

indication that slowing transmission could reflect a sustained change. 

   

 

As of Aug 18th, 1837 (21%) of 

Arizona’s 8762 general ward beds were 

occupied by Covid-19 patients, a 20% 

increase from the previous week’s 1527 

occupied beds (Figure 4 and Figure 5 

Panel A). Another 717 (8%) beds 

remained available for use. The number 

of available beds is lower than the 

previous week’s 797 beds.  

As of August 18th, 432 (25%) of 

Arizona’s 1758 ICU beds were occupied 

with Covid-19 patients, a 13% increase 

from the prior week’s count of 383 

patients (Figure 4 and Figure 5 Panel B). 

An additional 189 (11%) ICU beds 

remained available for use, a bit higher 

than last week’s 174 beds. 

 

 

 

 

Figure 3. Weekly Number Patients Undergoing Traditional Nasopharyngeal PCR Testing and Associated 

Percent Positivity March 1, 2020 – August 15, 2021. 

Figure 4. Arizona Daily Covid-19 General Ward and ICU Census 

April 9, 2020 – August 18, 2021. 
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Arizona hospital occupancy remains above seasonal levels and we are now seeing the first indications that 

our safety margin as measured by excess, available ward and ICU beds is eroding (Figure 6). Undoubtedly, 

some medically necessary procedures will likely be postponed and rescheduled over the coming weeks to make 

room for critically ill COVID-19 patients. Hospitals should be prepared for >20% COVID-19 ward occupancy and 

>25% ICU occupancy for the foreseeable future. Even if you are vaccinated, the COVID-19 surge can impact 

your health should you become ill and required hospital care. In the essence, care will become increasingly more 

rationed over the coming weeks with only the sickest of the sick being able to access critical care services. 

 

Figure 5. Covid-19 Occupancy as a Percent of Listed General Ward (A, left) and ICU (B, right) Capacity in 

Arizona April 20, 2020 – August 18, 2021. 

 

Figure 6. Observed Excess Non-Surge General Ward and ICU Capacity March 26, 2020 – August 18, 2021. 
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While the week ending January 17, 2021 remains Arizona’s deadliest with 1093 deaths, we are once again 

seeing >100 COVID-19 deaths per week. The week ending August 1st tallied 126 deaths so far with a few more 

likely to be recorded in the coming weeks. Given weekly tallies of 18 - 20000 cases, it is possible we will see 

approximately 300 deaths per week by the end of August if the case fatality rate remains consistent at 

approximately 1.5%. 

 

 Despite high vaccination rates among those >65 years of age, most deaths are still attributable to infections 

among this medically frail group (Figure 9b).  

 

 

 

 

  

Figure 9. Weekly Arizona Covid-19 Deaths March 16, 2020 – August 15, 2021. 

 

Figure 9b. Percent of COVID-19 Deaths Attributable to Those >60 Years and >80 Years, March 16, 2020 – July 

18, 2021. 
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Pima County Outlook 

For the week ending August 8th, 1804 Pima County residents were diagnosed with Covid-19 (Figure 10). 

This is a 2% increase from the 1762 cases initially reported last week. New cases are being diagnosed at a rate 

of 172 cases per 100K residents per week. This rate is increasing by 2 cases per 100K residents per week. 

Trends across the various age groups appear in Figure 11 (Note: the abrupt downturn among working-age adult 

is a bit suspicious). 

Fig 10. Covid-19 Cases and Individuals Undergoing Testing in Pima County Mar 1, 2020 – August 15, 2021 

Figure 11. Covid-19 Cases by Age Group in Pima County from March 14 – August 15, 2021. 
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Summary: 

• Arizona continues to experience high levels of community transmission. Increases in transmission were 

moderated this week; however, temporary “pauses” have been observed in previous waves. With 

continued K – 12 in-person instruction plus opening of our major universities, there will be additional 

pressure on transmission among children and young adults. If transmission in these groups spillover, 

then another surge of cases and hospitalizations similar to that of the summer of 2020 remains possible. 

o As of August 15th, new cases were being diagnosed at a rate of 278 cases per 100,000 residents 

per week. The rate was increasing at 24 cases per 100,000 residents per week. Another wave of 

cases and hospitalizations caused by the Delta variant is certain; the only question is how big. 

o The age distribution of transmission is undergoing a profound shift with case rates among children 

<15 years set to exceed those of all other age groups for the first time. Transmission among 

children is certainly driven by in-person instruction in the presence of the Delta variant.  

o Vaccination remains the most important public health priority to reduce viral transmission 

and severe illness over the long-term; however, in the short-term only masking, 

restrictions on indoor gatherings, and targeted business restrictions will reduce current 

transmission. Masking works people! 

o Resumption of in-person instruction in K – 12 schools and universities will lead to frequent school-

associated outbreaks and contribute to community transmission. A layered approach with multiple 

non-pharmacologic interventions is necessary to return students safely to in-person schooling. 

• Hospital COVID-19 occupancy is increasing and is likely to exceed 20% of all beds in the general ward 

and 25% of beds in the ICU for weeks to come. Access to care is becoming more restricted as COVID-

19 occupancy is increasing. Expect delays in elective procedures to once again mount. 

o There is no evidence that existing vaccination levels will meaningfully blunt the impact of 

community transmission on hospitals. Hospitals should prepare for another meaningful surge that 

will strain staffing in critical care areas and lead to critical shortages. 

• Arizona is now experiencing >100 deaths per week. This amount will increase in the coming weeks and 

will almost certainly reach 300 per week by the end of August – early September. 

• According to the CDC, 57% of Arizona adults have received at least 2-doses of vaccine while another 

10% have received 1-dose. In the face of the Delta variant, this is wholly insufficient. 

o Despite evidence of limited immune escape to the Delta variant, especially before completion of 

the full vaccination sequence, vaccination continues to provide extraordinarily high levels of 

protection from severe illness. 

o Dr. Deepta Bhattacharya discussed what we know so far about COVID-19 vaccines, the 

interactions between the vaccines and the latest variants, and the best strategies for staying 

healthy and safe.  

o The CDC revised its mask guidance for vaccinated individuals. Fully vaccinated individuals should 

mask when indoors in public spaces where community transmission is high or substantial. If 

exposed to a known case, individuals should be tested in 3 – 5 days regardless of symptoms and 

wear a mask for 14 days post-exposure. 

  

County data appear in the Appendix.  
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Figure 1A. Cumulative COVID-19 Incidence per 100K Arizona Residents by County March 2020 – Aug 15, 2021. 

Figure 2A. Covid-19 Weekly Incidence in Arizona by County Aug 8 - 15, 2021 (Risk bands coincide with CDC 

recommendations for K – 12 schools’ instructional mode). 
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Figure 3A. Covid-19 Cases in Arizona by Age Group March 1, 2020 – Aug 15, 2021. 

Figure 4A. Week-to-Week Change in Absolute Covid-19 Cases March 1, 2020 – August 15, 2021. 
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COVID-1 Disease Outbreak Outlook 

Arizona State and Pima County 
Update August 27, 2021 

 
Disclaimer: This information represents my personal views and not those of The University of Arizona, the Zuckerman College of Public 

Health, or any other government entity. Any opinions, forecasts, or corresponding recommendations should be considered in conjunction 

with other corroborating and conflicting data. Past updates can be accessed at https://publichealth.arizona.edu/news/2021/covid-19-

forecast-model.  

 

 For the week ending August 22nd, 21086 Arizonans were diagnosed with COVID-19, a 4% increase from last 

week’s initial tally of 20260 cases (Figure 1). This marks the 11th week of increasing case counts but the second 

of only modest week-to-week increases. The current rate, 299 cases per 100K residents per week, is increasing 

by 13 cases per 100K residents per week. Case rates are highest among those 15 – 24 years and lowest among 

those >65 years, 379 versus 136 cases per 100K residents per week, respectively (Figure 2a following page). 

At 362 cases per 100K residents, rates among those <15 years have almost surpassed those of adolescents 

and young adults. 

 While Arizona continues to experience a high number of cases, hospitalizations, and deaths, week-to-week 

increases are currently moderating. Because behavioral dynamics are an important driver of community 

transmission, this recent moderation could be temporary. Arizona’s case rates remain below those observed 

during the July 2020 peak, 409 cases per 100K residents per week. Arizona’s national ranking has fallen to 27th 

out of 50 states this week. Mississippi (753), Louisiana (705), and Florida (691) continue to lead the pack with 

Kentucky (599) and South Carolina (574) being new entrants. While rates are moderating in Mississippi and 

Louisiana, they are increasing in the remaining 3 states. 

 According to the CDC, 58% of Arizona’s adult population is fully vaccinated and another 10% have received 

one dose. The ADHS Vaccine Dashboard shows weekly doses delivered are somewhat higher than previously 

reported, about 100K per week, and are now slowly increasing rather than declining. Faster would be better but 

this is still encouraging. Even though vaccination remains the most effective and important mitigation strategy, 

non-pharmacologic interventions like mask mandates, limited gathering sizes, and targeted business mitigations 

are still needed to slow transmission and ensure this wave does not reignite. 

  

Figure 1. Weekly COVID-19 Cases in Arizona and Number of Individuals Undergoing COVID-19 Diagnostic Testing 

March 1, 2020 – August 22, 2021. 
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Figure 2a shows that transmission among children (dotted) is poised to surpass rates among all other groups 

for the first time during the pandemic. Resumption of K-12 in-person instruction in the face of high community 

transmission, inadequate vaccination, prohibited masking, and inadequate surveillance testing is undoubtedly 

the cause. This is underscored by higher case rates among those 10 – 14 years as compared to those 15 – 19 

years (Figure 2b). This reversal may be short-lived as universities resumed operations last week. Therefore, 

transmission among those 15 – 19 years is expected to increase in the coming weeks 

(https://www.nature.com/articles/s41467-021-25169-3).  

 

Figure 2a. COVID-19 Cases in Arizona by Age Group March 7, 2020 – August 22, 2021. 

Figure 2b. COVID-19 Cases in Arizona among Children by Age Group March 7, 2020 – August 22, 2021. 
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  To create a mental frame, it is helpful to compare our current circumstances to those previously experienced. 

Comparing school reopening this year (in-person) with last year (virtual), levels of community transmission are 

much higher this year, particularly among those <15 years (Figure 2c). For those with inquiring minds, 

accelerated transmission among those 15 – 24 years attributable to last year’s university re-openings was not 

observed until August 30, 2020. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 The past two weeks have marked a divergence between the trajectory of the current outbreak and that of the 

winter 2020/2021 outbreak (Figure 2d). However, there have been temporary retreats before, so it is important 

to wait several more weeks before signaling a more permanent shift, especially in light of university re-openings. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2c. COVID-19 Cases in Arizona by Age Group August 23, 2020 versus August 22, 2021. 

Figure 2d. Fall 2020 and Fall 2021 COVID-19 Waves Superimposed (88 days). 
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Test positivity among those undergoing traditional nasopharyngeal testing dropped this week to 19% (Figure 

3). This level of positivity indicates that testing is inadequate for optimal public health practice and that many 

cases are going undiagnosed. Prior peaks in test positivity have preceded peak transmission rates by 1 week. 

This provides additional support that the current slowing represents a sustained change. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

As of August 25th, 1978 (23%) of 

Arizona’s 8791 general ward beds were 

occupied by COVID-19 patients, an 8% 

increase from last week’s 1837 occupied 

beds (Figure 4 and Figure 5 Panel A). 

Another 730 (8%) beds remained 

available for use. The number of available 

beds is somewhat higher than last week’s 

717 beds. 

  As of August 25th, 487 (28%) of 

Arizona’s 1765 ICU beds were occupied 

by COVID-19 patients, a 13% increase 

from last week’s 432 occupied beds 

(Figure 4 and Figure 5 Panel B). An 

additional 141 (8%) ICU beds remained 

available for use, meaningfully lower than 

last week’s 189 beds. 

 

 

 

 

 

Figure 3. Weekly Number of Patients Undergoing Traditional Nasopharyngeal PCR Testing and Associated Percent 

Positivity March 1, 2020 – August 22, 2021. 

Figure 4. Arizona Daily COVID-19 General Ward and ICU Census April 

9, 2020 – August 25, 2021. 
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 Arizona hospital occupancy remains above seasonal levels and safety margins as measured by excess, 

available beds continues to erode (Figure 6). Undoubtedly, some medically necessary procedures are being 

postponed to make room for critically ill COVID-19 patients. Although increases in occupancy should moderate 

in the next week or so in response to moderated community transmission, hospitals should be prepared for >20% 

ward occupancy and >25% ICU occupancy for several more weeks. Even if you are vaccinated, the COVID-19 

surge can impact your access to healthcare services should you become ill and require hospital care. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5. COVID-19 Occupancy as a Percent of Listed General Ward (A, left) and ICU (B, right) Capacity in Arizona 

April 20, 2020 – August 25, 2021. 

Figure 6. Observed Excess Non-Surge General Ward and ICU Capacity in Arizona March 26, 2020 – August 25, 2021. 
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 Arizona is experiencing >100 COVID-19 deaths per week (Figure 7). The week ending August 1st has 

recorded 135 deaths so far with the weeks ending August 8th and 15th close behind, 114 and 112 deaths, 

respectively. So far, the rise in the number of deaths seems to be more muted than expected given the rapid 

rise in cases. While it is too early to know if there is going to be a readjustment to the historical case fatality rate, 

about 1.5%, it is something worth continued observation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7. Weekly Arizona COVID-19 Deaths March 16, 2020 – August 22, 2021. 
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Pima County Outlook 

 For the week ending August 22nd, 1870 Pima County residents were diagnosed with COVID-19 (Figure 8). 

This is a 4% increase from the 1804 cases initially reported last week. New cases are being diagnosed at a rate 

of 188 cases per 100K residents per week. This rate is increasing by 14 cases per 100K residents per week. 

Trends across the various age groups appear in Figure 9. Note: Cases among those >65 years continue to rise 

which will continue to put upward pressure on hospitalizations. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 8. Weekly COVID-19 Cases in Pima County and Number of Individuals Undergoing COVID-19 Diagnostic 

Testing March 1, 2020 – August 22, 2021. 

Figure 9. COVID-19 Cases in Pima County by Age Group March 7, 2020 – August 22, 2021. 
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Summary:  

 

• Arizona continues to experience high levels of community transmission. Increases in transmission have 

moderated over the past 2 weeks; however, temporary “pauses” have been observed in previous waves. 

With continued K – 12 in-person instruction along with re-opening of our major universities, there will be 

continued upward pressure on community transmission among children and young adults. If transmission 

in these groups spillover, then another resurgence from our current plateau remains possible 

(https://jamanetwork.com/journals/jamapediatrics/fullarticle/2783022) . 

o As of August 22nd, new cases were being diagnosed at a rate of 299 cases per 100K residents 

per week. The rate was increasing by 13 cases per 100K residents per week. 

o The age distribution of transmission has undergone a profound change since resumption of K – 

12 instruction. For the first time during the pandemic, case rates among children are among the 

highest of any age group. Undoubtedly, the combination of Delta, poor mask compliance, and in-

person instruction is driving this transition. 

o Vaccination remains the most important public health priority to reduce viral transmission 

and severe illness in the long run; however, mask mandates, restrictions on indoor 

gatherings, and targeted business mitigations are needed to reduce transmission in the 

short-term. Masking works people (https://science.sciencemag.org/content/372/6549/1439)! 

o Resumption of in-person instruction in K -12 schools and universities will lead to frequent school-

associated outbreaks and contribute to community transmission. A layered approach with multiple 

non-pharmacologic interventions is necessary to return students safely to the classroom 

(https://science.sciencemag.org/content/372/6546/1092). 

• Hospital COVID-19 occupancy is increasing and is likely to exceed 20% of all beds in the general ward 

and 25% of beds in the ICU for weeks to come. Access to care is becoming more restricted as COVID-

19 occupancy is increasing. Expect delays in elective procedures to mount once again. 

• Arizona is experiencing >100 COVID-19 deaths per week. This amount will continue to increase in the 

coming weeks as more deaths occur and are recorded. Although looking less likely, weekly totals in 

excess of 300 deaths remain possible for the end of August – early September once all deaths are 

tabulated. 

• According to the CDC, 58% of Arizona adults have received at least 2 doses of vaccine while another 

10% have received 1-dose. In the face of the Delta variant, this is insufficient to prevent continued 

community transmission. 

o Despite evidence of limited immune escape, especially before completion of the full vaccination 

sequence, vaccination continues to provide high levels of protection from severe illness 

(https://www.cdc.gov/mmwr/volumes/70/wr/mm7032e3.htm). 

o Dr. Deepta Bhattacharya discussed what we know so far about COVID-19 vaccines, the 

interactions between the vaccines and the latest variants, and the best strategies for staying 

healthy (https://provost.arizona.edu/content/campus-webinars). 

o The CDC mask guidance for vaccinated individuals (https://www.cdc.gov/coronavirus/2019-

ncov/vaccines/fully-vaccinated-guidance.html) and for K -12 instruction 

(https://www.cdc.gov/coronavirus/2019-ncov/community/schools-childcare/k-12-guidance.html) 

continue to recommend masking when indoors in public spaces where community transmission 

is high or substantial. If in close contact with a known case, vaccinated individuals should be 

tested in 3 – 5 days regardless of symptoms and wear a mask for 14 days post-exposure or 

until a negative test result. 
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Figure 1A. COVID-19 Weekly Incidence per 100K Residents by County as of August 22, 2021.  

Figure 2A. COVID-19 Cases in Arizona by Age Group March 1, 2020 - August 22, 2021.  
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