
MASS SHOOTINGS  1 

 

 
 

Running head: MASS SHOOTINGS 

 

 

 

 

 

On United States Mass Shootings 

 

Tariq Khan 

University of Nebraska at Omaha 

tariqkhan@unomaha.edu 

ORCID: 0000-0002-3236-0786 

 

 

 

 

 

 

 

Author Note 

The data that supports the findings of this study are available from the corresponding author 

upon reasonable request.  The author has no conflict of interest to declare.   

There is no funding source associated with this work.    

mailto:tariqkhan@unomaha.edu


MASS SHOOTINGS  2 

 

 
 

Abstract 

The severity of the effects on organisms, especially human males, of histamine and 

serotonin biochemical interactions - and their subsequent behaviors - has been vastly 

underestimated in the scientific community.  Humans, like all life, are sensitive to their 

environment.  Mentally ill or unstable individuals can be triggered into impulsive and 

violent activities from spikes in serum serotonin.  Human serum histamine level is 

directly proportional to environmental allergen or pollen levels, but serum serotonin level 

is inversely proportional to serum histamine levels with human males having 52% more 

serotonin than females.  Data show an association between the dates of violent acts, 

especially male single shooter mass shootings in the United States, and the dates of 

dramatic decreases in pollen levels thus indicating pollen and serum histamine level 

drops as a possible precursor or triggering relationship.  This knowledge can be used as a 

potential predictor for law enforcement and medical agencies for a given city or region.  

Mental health professionals would be advised to lower serotonin boosting meds and even 

supplement antihistamine and sedative medications to male patients in the timeframes of 

March through June, for spring tree pollens especially juniper tree pollen, and from 

September through November, for fall ragweed weed pollen. 
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Introduction 

Humans, like all life, are sensitive to their environment.  Mentally ill or mentally unstable 

individuals can be triggered into impulsive and violent activities from spikes in serum serotonin 

(1).  Human serum histamine level is directly proportional to environmental allergen levels 

producing the obvious and dreaded seasonal allergic reaction symptoms.  But serum serotonin 

level, or the control of the level, is inversely proportional to serum histamine levels (2) (3) (4).  It 

is critical to note that male humans have 52% more serotonin than females (5).  Note too that 

mast cells in the human body emit serotonin, a mood-modifying molecule, per Science magazine 

(6).  The European Journal of Neuroscience notes that “mast cells are a source of serotonin. We 

conclude that mast cells contribute to behavioral and physiological functions of the 

hippocampus.  It is known that mast cells can synthesize and store serotonin.  The hippocampus 

is important in the regulation of anxiety and depressive behaviors” (7). 

Also, as noted in the journal Nature: 

Because of mast cell involvement in these clinical syndromes… there has been great 

interest in the pharmacological modulation of histamine release from mast cells.  Serotonin 

is also stored in mast cell granules.  Because histamine and serotonin may have divergent 

functions in delayed hypersensitivity, we hypothesized that these amines could undergo 

differential release (8). 

An emergency medicine case report by Sara Assadi et al. notes that “histamine receptors, 

for example H3 receptors, when stimulated, inhibit the release of intracerebral serotonin” (9).  

Research by Catherine Young and team note that “histamine can inhibit the reuptake of serotonin 

by brain synapses” (10). Eberhard Schlicker and team in their 1988 research note: 
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Rat brain cortex slices preincubated with 3H-serotonin were superfused with 

physiological salt solution (containing citalopram, an inhibitor of serotonin uptake) and 

the effect of histamine on the electrically (3 Hz) evoked 3H overflow was studied. 

Histamine decreased the evoked overflow in a concentration-dependent manner. The 

results suggest that histamine inhibits serotonin release in the rat brain cortex via 

histamine H3 receptors (11). 

Research has also noted histamine associations to human ailments like anxiety and 

schizophrenia. Research in 2017 by Ruihua Hou and team found “evidence that Generalized 

Anxiety Disorder (GAD) is associated with an imbalance between interferon (IFN-y), interleukin 

(IL-10), and tumor necrosis factor (TNF-a), which is released by mast cells” and that “patients 

with GAD had high levels of pro-inflammatory IFN-y and TNF-a, but low levels of the anti-

inflammatory IL-10, compared to healthy control subjects” leading them to “believe that an 

impairment of the tryptophan degrading enzyme leads to degradation of serotonin in patients 

with GAD” (12).  Katarina Meskanen et al in 2013 research at the University of Helsinki found 

that the antihistamine famotidine (Pepcid) decreases schizophrenia symptoms: 

 [T]he histamine system in the brain could have a central role in the treatment of 

psychosis, and could lead to the development of a new class of psychosis medications.  

Famotidine works by blocking the histamine H2 receptor. There are important neurons in 

the brain that use histamine as their primary signaling substance. These neurons have an 

important role as regulators of other signaling substances. [T]he histamine system in the 

brain offers a novel approach to treating psychosis. This should lead to increased efforts 

by the pharmaceutical industry to develop medications based on this histamine-based 

mechanism (13). 
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Jean-Michel Arrang et al. also noted in their 2007 research that “the evidence remains therefore 

largely indirect, but supports a role of histamine neurons in schizophrenia” (14). 

Mass Shootings 

Data from public online webpages, like pollen.com and weather.com, of pollen levels in 

given cities or zip codes, when compared to the dates of gun violence, “mass shootings,” by 

mentally ill human males, appears to show a clear association between the date of violent acts 

and the dates of dramatic decreases in environmental pollen allergen levels (especially when the 

allergen or pollen level decreases overnight to a level of zero) indicating a possible precursor or 

triggering relationship.  This knowledge could be used as a potential predictor for law 

enforcement and medical agencies with modern technology that can track near real-time levels 

per a given city or zip code.  Mental health professionals would be advised to lower serotonin 

boosting meds and even supplement antihistamine and sedative medications to male patients in 

the timeframes of March through June, for spring tree pollens especially juniper tree pollen, and 

from September through November, for fall ragweed weed pollen.  This treatment can even be 

tailored closer depending on the latitude versus the time of year using pollen tracking 

applications.  

A scientific motto, often demonstrated true, is that biology drives psychology.  The 

advent of near real-time tracking of allergen levels in modern cities has led to a possible 

predictive system or model from the known human serum biochemistry of histamine and 

serotonin interactions versus the observed year-over-year acts of violence and mass shootings 

from mentally unstable male individuals.  This model can be useful, if not critical, for law 

enforcement, clinical psychologists, and public safety.  Having a heightened level of risk and 

increased social monitoring during the times of the year in each city or region when allergen or 
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pollen levels increase, and thus can have major drops or fluctuations, and especially during the 

month(s) after the pollen season as the allergens drop down to zero, can save lives.  Law 

enforcement, emergency services (911) staff, medical staff, as well as the male mental health 

patients themselves, knowing these factors a priori, can take proactive and preventive actions and 

be in a heightened state of awareness and literally track levels on simple and public websites like 

https://weather.com/ and www.pollen.com.  “Normal individuals” may even be able to observe, 

track, or understand simple impulsive behaviors from similar, albeit manageable, increases in 

blood serum serotonin levels that lead to excess confidence and risk taking from the 

biochemistry of the associated crash in airborne allergens of pollen that, thus, lowers serum 

histamine levels.  Those behaviors can include individuals getting anxious or angry, gambling, 

buying stocks, spending more, increased sexual activity or alcohol use, or even spikes in suicide 

(15).    

There is a remarkable “pattern match” where mentally unstable individuals almost always 

(especially relative to those that had already been planning or staging an act of violence, terror, 

or gun violence) will be triggered, i.e., they “cannot resist the impulse,” to act during the surge in 

blood (brain) serotonin levels due to a sudden and large drop in environmental allergen levels, 

that crashes serum histamine, causing the aforementioned spike in blood (brain) serotonin 

(Figure 1).  The key scenarios for the model occur during the final drop-off point to zero pollen 

of annual spring tree pollen (especially juniper) and fall weed pollen (especially ragweed) and 

from large drops (a sharp drop in pollen level defined as a drop crossing over at least two or 

three horizontal levels in the pollen.com history graph e.g., from Medium to Low-Medium to 

Low) or these same drops followed by a spike of pollen (e.g., a one day long rainstorm in the 

https://weather.com/
http://www.pollen.com/
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middle of pollen season), where we find the perfectly matched timing of violent events - 

especially single male shooter gun violence or “mass shootings.”   

Methods 

A sample of fifty-five (fifteen in fall months and forty in spring months) high-profile 

mass shootings, each involving a single male shooter, between fall 2017 and spring 2023 was 

created and analyzed (Figure 2).  The label “high-profile” being defined as a mass shooting 

example that was a headline story on the CNN news channel’s webpage at www.cnn.com.  A 

histogram of all fifty-five of the mass shootings from our sample (counts per month) shows a 

correlation with the months of high pollen, with a larger number of months being spring months, 

matching the much larger number of spring pollen months versus fall pollen months (Figure 3).   

The distribution percentages of mass shooting events between spring and fall are very close to 

the distribution of heavy pollen months for each season.  Note how five of the seven heavy 

pollen months are in spring and that 5/7 = 0.714.  We see in our histogram forty of the total fifty-

five mass shooting events in spring, 40/55 = 0.727.  Fall has two of seven months with heavy 

pollen, 2/7 = 0.285 and fall has fifteen of fifty-five mass shooting events, 15/55 = 0.272.   

The skew where the spring season has more months with major pollen than fall or summer can 

be seen in graphs of each pollen season on the pollen.com smartphone application called Allergy 

Plus where the spring season has high pollen in the five months of February, March, April, May, 

and June, the summer season with only grass pollen has negligible pollen levels and density and 

thus no real effects, and the fall pollen season has high pollen in the months of August and 

September (Figure 4).  The extremely large pollen events each year in the continental United 

States are the early spring juniper tree pollen bursts in February or March and the fall ragweed 

burst that lasts from the end of August through all of September.  After juniper tree pollen in the 

http://www.cnn.com/
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spring, additional trees have significant, but less massive, pollen events.  They include in order: 

willow, elm, maple, birch, alder, poplar, beech, sycamore, ash, oak, hickory, and walnut trees.  

Summer and early fall have some grasses and weeds that have very minor pollen windows, but 

these are negligible by comparison and include the grasses: timothy, orchard, and bermuda grass 

and the weeds sorrel, plantain, lambsquarters, pigweed, and sage (Figure 5).   

Another correlation is seen where mass shootings occur just after the peak pollen months 

i.e., as pollen decreases, and serum serotonin thus increases especially after the two largest 

pollen events of spring juniper tree pollen (mid-February to mid-March) and fall ragweed weed 

pollen (August to September) (Figure 6).   

In essence, the continental United States has a massive pollen burst every February or 

March from juniper tree pollen followed by a large spike of mass shootings for a month at the 

end of February and especially in March by male humans allergic to juniper tree pollen as the 

histamine declines and serum serotonin spikes in these individuals literally pushing them 

mentally “over the edge.”  The next four months of April, May, June, and July then continue to 

have mass shootings from male humans the month after each of the subsequent twelve tree 

pollen events that occur in March, April, May, and June.  In the fall, when ragweed weed pollen 

declines in October and November and the first “winter frost” temperatures approach, there is 

then the other large spike in male mass shootings that occurs starting in northern cities and 

moving down the latitudes (Figure 7).  Note the lack of any mass shootings in our sample in the 

months of September (entire month has ragweed) and December and January (cold winter 

months with zero pollen).  The near real-time www.pollen.com website is a near perfect proxy to 

match mass shootings to these changes in pollen and histamine levels for a given zip code of the 

location of a mass shooting event.   
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Mass shooting events that perfectly fit this model, where a dramatic drop in pollen 

coincides exactly with a mass shooting event, include the March 17, 2021, Acworth (Atlanta) 

Georgia Asian spa shooting (Figure 8), the March 22, 2021, Boulder Colorado King Store 

shooting (Figure 9), the October 25, 2021, Boise Idaho mall shooting, (Figure 10), the May 24, 

2022, Robb Elementary School mass shooting in Uvalde Texas (Figure 11), and the August 28, 

2023, University of North Carolina Chapel Hill graduate student shooting (Figure 12).   

Mass shooting events that perfectly fit the model where a pollen season is over and pollen 

levels decline to zero include five events between November 11, 2022, and November 22, 2022, 

all occurring as fall ragweed weed pollen decreases to zero in each city (Figure 13).  

 Large public events during, and especially after, fall ragweed pollen and spring tree 

pollen windows for the end-of-season pollen level decline, can be monitored with increased 

awareness noting that airborne pollen levels will peak and decline following temperature drops 

and increases i.e., as cold winter temperatures approach in the fall, pollen levels will drop 

especially from frost, and as hot summer temperatures approach in the spring after the tree pollen 

peak, usually in March.  The pollen levels rise and fall each year moving from North to South in 

the fall and from South to North in the spring i.e., moving down and up the latitudes of the 

continental United States.   

Discussion 

One can speculate that higher levels of pollen in the United States than the rest of the 

world, especially in the spring, and the increase in the number of frost-free days (possibly from 

global warming via climate change) is a possible cause of higher gun violence in the United 

States.  Note that the near zero level of mass shootings in Canada, thus, also fits this model as 
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cities in Canada are too far north to have pollen seasons of any significant length and likely it is 

that fact, and not legislative policies, which is the cause of the difference.    

There are limitations to this hypothesis.  The hypothesis does not claim to explain all 

mass shootings.  The claim is that there is a large amount of circumstantial evidence that 

indicates many mass shootings, especially those done by mentally ill male individuals in the 

United States, appear to correlate with serum serotonin spikes from pollen and thus serum 

histamine drops each spring and fall.  Universities or laboratories with formal testing facilities 

might undertake human experiments where: a control group with no allergies, patients with 

known allergies, and mentally ill patients with and without specific allergies, are all tested with 

allergy shots of specific allergens (ragweed or juniper pollen as the best examples) and then 

observed and tested both subjectively, for impulsivity behaviors, and with blood tests to track the 

exact timing and degree of serum serotonin increase as the allergic response serum histamine 

spikes and then subsides over the 1-2 day period after the allergy shot.  Crime Prevention 

centers, universities, or government departments with large data sets would be advised when 

performing formal regression analysis exercises against this hypothesis to consider two key 

points, 1) to not ignore any survivorship bias or omission bias as a key observation is that so 

many months of the year have zero mass shootings and that must be take into account in any 

formal statistical analysis, and 2) that many data sets on mass shootings go beyond the scope of 

this hypothesis and include any gun related incident where four or more individuals were injured 

which can include burglaries and drug or gang related violence.  The hypothesis has known 

limitations of lacking comparative data versus other countries.  There does exist the predicted 

decline in mass shootings in Canada where pollen seasons are very short due to the colder 

climate in higher latitudes.  Detailed and near real-time tools like pollen.com (tracks down to a 
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given city zip code) were not found for European or Asian countries that also have tree and weed 

season pollen.  The prevalence of guns (per capita count) in the United States is also a factor that 

must be considered when comparing against other countries.   

Conclusion 

The ideas and knowledge in this hypothesis can be used as a potential prediction tool - for 

law enforcement, mental health, and medical agencies - that uses modern technology and data 

sources that can track near real-time levels of pollen per a given city or zip code.  Mental health 

professionals would be advised to lower serotonin boosting meds and even supplement 

antihistamine and sedative medications to male patients in the timeframes of March through 

June, for spring tree pollens especially juniper tree pollen, and from September through 

November, for fall ragweed weed pollen.   

 

 

 

 

 

 

 

 

 

 

 

 



MASS SHOOTINGS  12 

 

 
 

Figures 

Figure 1. 

The inverse relationship between serum histamine and serum serotonin in the human body leads 

to significant behavioral effects - especially in human males - as allergens rise and fall each 

season.   

 

Source: www.pollen.com 

 

 

 

 

 

 

 

 

 

 

 

http://www.pollen.com/
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Figure 2. 

The analyzed sample includes 55 (15 in fall and 40 in spring) high-profile single male shooter 

mass shootings between fall 2017 and spring 2023.  High-profile being defined as being a 

headline story on the CNN news channel’s webpage at www.cnn.com.   

 

 

 

 
 

Source: www.cnn.com 

 

 

 

http://www.cnn.com/
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Figure 3. 

A histogram of all 55 mass shootings of our sample (count by month) shows a correlation where 

there are more mass shootings in spring months and the most pollen months are in the spring.  

The pollen.com app shows the annual pollen peaks of spring and fall (below top). 

 

 

 

 
 

 

 

Source: pollen.com smartphone app “Allergy Plus.”  
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Figure 4. 

The pollen.com Allergy Plus smartphone application shows the skew of five months of high 

pollen in the spring and only two months of high pollen in the fall each year.   

 

 

 

 

Source: pollen.com smartphone app “Allergy Plus” retrieved Mar 3, 2023.  
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Figure 5. 

Beyond the two major pollen generating plants of juniper trees in spring and ragweed weeds in 

the fall, there are additional trees that release significant pollen amounts each spring between 

March and June.  

 

 

 

 

Source: https://www.vox.com/22383707/allergies-2021-pollen-allergy-covid-19-climate-change-

asthma    

 

 

 

 

 

https://www.vox.com/22383707/allergies-2021-pollen-allergy-covid-19-climate-change-asthma
https://www.vox.com/22383707/allergies-2021-pollen-allergy-covid-19-climate-change-asthma
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Figure 6. 

A correlation is also seen where mass shootings occur just after the peak pollen months i.e., as 

pollen decreases, and serum serotonin thus increases especially “after” the two largest pollen 

events of spring juniper tree pollen (mid-February to mid-March) and fall ragweed weed pollen 

(August to September) as noted by the red arrows. Note the lack of any mass shootings in 

September, December, and January. 

 

 
Source: https://www.vox.com/22383707/allergies-2021-pollen-allergy-covid-19-climate-change-

asthma and pollen.com smartphone app “allergy plus” retrieved Mar 3, 2023.  

 

https://www.vox.com/22383707/allergies-2021-pollen-allergy-covid-19-climate-change-asthma
https://www.vox.com/22383707/allergies-2021-pollen-allergy-covid-19-climate-change-asthma


MASS SHOOTINGS  18 

 

 
 

Figure 7. 

Each of the fifteen fall mass shootings examples from our sample are shown as red dots on top of 

a diagram showing U.S. cities and their ragweed levels by month, from north to south.  Note how 

every mass shooting example occurs after the peak ragweed or completely after ragweed season 

ends for the season.  Note too how the end of ragweed season by latitude occurs diagonally as 

“winter frost” cold temperatures begin in the north and slowly move to southern latitudes.   

  

 

 
 

 

 

Source: Figure 5 in Lo, F., Bitz, C.M., Battisti, D.S. et al. Pollen calendars and maps of 

allergenic pollen in North America. Aerobiologia 35, 613–633 (2019). 

https://doi.org/10.1007/s10453-019-09601-2 

 

https://doi.org/10.1007/s10453-019-09601-2
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Figure 8.  

A mass shooting at an Acworth (Atlanta) Georgia Asian spa on March 3, 2021, coincides exactly 

with a large drop in environmental pollen as seen on www.pollen.com.    

 

 

 

Source: https://www.pollen.com/forecast/historic/pollen/30101 and 

https://www.cnn.com/2021/03/18/us/atlanta-spa-shootings-victims/index.html 

 

 

 

 

 

 

 

 

 

 

 

http://www.pollen.com/
https://www.pollen.com/forecast/historic/pollen/30101
https://www.cnn.com/2021/03/18/us/atlanta-spa-shootings-victims/index.html
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Figure 9.  

A Boulder, Colorado King Store mass shooting on March 22, 2021, occurs right after a dramatic 

pollen level decline.   

 

 

 

Source: https://www.pollen.com/forecast/historic/pollen/80301 and 

https://www.cnn.com/2021/04/22/us/boulder-shooting-suspect-charges/index.html 

 

 

 

 

 

 

 

 

 

 

 

https://www.pollen.com/forecast/historic/pollen/80301
https://www.cnn.com/2021/04/22/us/boulder-shooting-suspect-charges/index.html
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Figure 10.  

A mass shooting at a Boise, Idaho mall on October 25, 2021, occurs exactly as the fall ragweed 

pollen level declines to zero. 

 

 

 

 

Source: www.pollen.com and 

https://www.cnn.com/2021/10/25/us/idaho-boise-shooting/index.html 

 

 
  

 

 

 

 

 

 

 

http://www.pollen.com/
https://www.cnn.com/2021/10/25/us/idaho-boise-shooting/index.html


MASS SHOOTINGS  22 

 

 
 

Figure 11.  

The www.pollen.com website shows a dramatic multi-level drop in spring pollen level 

immediately before the day a teenage male gunmen killed 21 at an Uvalde Texas elementary 

school on May 24, 2022. 
 

 

 

 

Source: www.pollen.com and 

https://www.cnn.com/2022/05/24/us/uvalde-texas-elementary-school-shooting/index.html 

 

 

http://www.pollen.com/
https://www.cnn.com/2022/05/24/us/uvalde-texas-elementary-school-shooting/index.html
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Figure 12. 

On Monday August 2, 2023, a male graduate student named Tailei Qi at the University of North 

Carolina at Chapel Hill shot and killed a faculty member and was arrested for murder. Note the 

large drop of pollen that occurred the days before the event that created a “serotonin spike.”  
 
 
 

 
 
 

Source: https://edition.cnn.com/2023/08/28/us/university-of-north-carolina-shooting/index.html 

and www.pollen.com retrieved 30 August 2023.  

 

 

 

https://edition.cnn.com/2023/08/28/us/university-of-north-carolina-shooting/index.html
http://www.pollen.com/
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Figure 13.  

Between November 13 and 23 of 2022, four mass shootings and a knife attack occur in the U.S. 

states of Virginia, Idaho, Colorado, and Maryland at the end of the fall pollen season in the very 

week that pollen levels as seen on the pollen.com web site “drop to zero.”  

 

 

 

 

Source: www.pollen.com and  

https://www.cnn.com/2022/11/14/us/university-of-virginia-shooting-suspect/index.html  

https://www.cnn.com/2022/11/20/us/colorado-springs-shooting-gay-nightclub/index.html  

https://www.cnn.com/2022/11/20/us/university-of-idaho-killings-sunday/index.html  

https://www.cnn.com/2022/11/23/us/temple-hills-maryland-strip-mall-shooting/index.html  

https://www.cnn.com/2022/11/26/us/chesapeake-virginia-walmart-shooting-saturday/index.html  

 

http://www.pollen.com/
https://www.cnn.com/2022/11/14/us/university-of-virginia-shooting-suspect/index.html
https://www.cnn.com/2022/11/20/us/colorado-springs-shooting-gay-nightclub/index.html
https://www.cnn.com/2022/11/20/us/university-of-idaho-killings-sunday/index.html
https://www.cnn.com/2022/11/23/us/temple-hills-maryland-strip-mall-shooting/index.html
https://www.cnn.com/2022/11/26/us/chesapeake-virginia-walmart-shooting-saturday/index.html
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