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Abstract

This study explores the connection between air quality in New York City and Google searches for 'I have 
a headache', aiming to shed light on the impact of environmental factors on reported headaches. 
Leveraging data from the Environmental Protection Agency and Google Trends, our research team delved
into this pressing matter with wit and whimsy.  Our analysis revealed a striking correlation coefficient of 
0.9619211 and p < 0.01 for the time span of 2004 to 2023, demonstrating a strong link between instances
of reported headaches and air quality indicators in the Big Apple. It appears that the city's air quality may 
indeed have an undeniable influence on individuals' head discomfort levels. The findings of this study 
emphasize the need for further investigation into the complex interplay between atmospheric conditions 
and human well-being, reminding us that sometimes a breath of fresh air can truly make a headache 
disappear. Ah, the sweet smell of causation—no need to sniff out alternative explanations here!
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1. Introduction

I  always  say,  "A good  pun  is  its  own  re-
word." In line with that philosophy, this study
aims  to  tackle  a  not-so-air-y  matter:  the
connection  between  New  York  City's  air
quality and the prevalence of headaches. As
we  know,  New  Yorkers  are  familiar  with
bustling streets, towering skyscrapers, and
the somewhat less glamorous,  yet  equally
impactful,  invisible  element  -  air  pollution.
The city's  atmosphere may not  always be

as fresh as a breath mint, and this can take
a  toll  on  the  health  and  well-being  of  its
inhabitants.

I once asked my friend how to stay ahead of
a headache, and he told me, "Just stay two
steps behind." However, when it  comes to
understanding the impact  of  air  quality  on
reported headaches,  we need to stay one
step  ahead  of  the  game.  With  the  ever-
growing  concern  about  environmental
factors and their effects on public health, it
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is  crucial  to  explore  potential  associations
between  air  quality  and  reported
headaches. And that's exactly what we set
out to do in this study.

Now,  let's  clear  the  air  about  our
methodology. Our research team harnessed
the power of  data from the Environmental
Protection Agency, delving into the troves of
air quality measurements to get a breath of
insight  into  the  atmospheric  conditions  in
the Big Apple. And as if that's not enough,
we also turned to Google Trends, where we
sifted  through  an  array  of  'I  have  a
headache' searches to gauge the frequency
of this relatable query.

They say a good laugh is the best medicine,
but  sometimes  all  we  need  is  a  good
correlation.  Our  analysis  uncovered  a
striking correlation coefficient of 0.9619211
and p < 0.01 for the time span of 2004 to
2023,  pointing  to  a  robust  relationship
between reported headaches and air quality
indicators. It  seems that the air  in the city
that  never  sleeps  might  indeed  be
contributing to some sleepless nights due to
headaches.

I once told my colleague, "I've got a great
joke about air quality, but it's a bit polluted."
However,  I  won't  subject  you  to  that.
Instead,  let's  focus  on  the  significance  of
our  findings.  The  implication  of  a  strong
correlation between air quality and reported
headaches  in  New York  City  serves  as  a
wake-up call,  reminding us that the quality
of  our  surroundings  can  have  tangible
effects on our well-being. This study shines
a spotlight on the need for further research
into  the  intricate  relationship  between
atmospheric  conditions and human health,
underscoring the importance of addressing
environmental  factors  in  public  health
initiatives.

So, keep your eyes on the skies and your
breaths  fresh,  because  as  we  all  know,
sometimes a breath of fresh air is all it takes

to  clear  the  air  and  dissipate  a  cloud  of
headaches.

2. Literature Review

In their seminal work, Smith and Doe (2015)
examined  the  impacts  of  air  quality  on
public  health  in  urban  settings,  shedding
light on the potential health ramifications of
polluted  air.  Their  findings  underscore  the
importance of  scrutinizing  the atmospheric
conditions  in  densely  populated  areas,
providing a solid foundation for exploring the
correlation between air quality and reported
headaches.  Jones  et  al.  (2018)  expanded
on  this  notion  by  delving  into  the specific
case of New York City, drawing attention to
the unique environmental challenges faced
by its residents.

Moving  away  from  the  purely  academic
realm, the works of "Breath and Health" by
Environmental Institute and "Air Quality and
Human  Well-being"  by  Public  Health
Organization  offer  comprehensive
overviews  of  the  interplay  between  air
quality  and  human  health.  Now,  I'm  not
saying  that  reading  these  books  will  give
you a headache, but they might just leave
you breathless. 

On a more lighthearted note, the narrative
of  air  quality  and its  impact  on well-being
has also found its way into fiction. "The Air
We Breathe" by A. Novel and "Headaches
and  Hilarity"  by  P.  Lotty  delve  into  the
imaginative  realms  of  air-related  health
quirks.  And  who  could  forget  the  classic
children's  tale  "The  Little  Engine  That
Could-not-breathe-clean-air",  teaching
young  readers  about  the  importance  of
clean air in a whimsical way.

Now,  I  know  what  you're  thinking  -  how
could  we  discuss  air  quality  without
mentioning  everyone's  favorite  sneezing
skunk,  Flower,  from  "Bambi"?  Flower's
sniffly adventures may not directly relate to
headaches, but they certainly remind us of
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the  importance  of  clean  air.  And  let's  not
overlook  the iconic  duo of  Bert  and Ernie
from "Sesame Street" as they navigate the
air quality challenges of life in the city. Who
knew puppets could be so instructive about
environmental issues?

3. Our approach & methods

To  unravel  the  mysterious  connection
between air  quality  in  New York  City  and
Google  searches for  'I  have a  headache',
our  research  team  embarked  on  a  data
collection journey that was as ambitious as
trying to navigate the city's subway system
on  a  snowy  day.  We  gathered  air  quality
data  from  the  Environmental  Protection
Agency,  including  measurements  of
pollutants  such  as  sulfur  dioxide,  carbon
monoxide, nitrogen dioxide, and ozone. Our
team  also  mined  Google  Trends  for
information on the frequency of searches for
'I have a headache', hoping to dig up some
statistical nuggets that would shed light on
this intriguing correlation.

To ensure the robustness of our findings, we
employed a unique combination of statistical
methods reminiscent of a captivating magic
trick. Using a time-series analysis approach,
we  meticulously  examined  the  data  from
2004  to  2023,  allowing  us  to  capture  the
subtle  nuances  of  both  air  quality
fluctuations  and  headache-related  Google
searches  over  the  years.  Our  analysis
involved some intricate statistical  wizardry,
including autoregressive integrated moving
average (ARIMA) models, Granger causality
tests, and cross-correlation functions. It was
as  if  we  were  trying  to  decode  the
mysterious language of the atmosphere and
its impact on human cranial discomfort. 

I  once heard a joke about statistics, but it
had too many variables to make it worth the
deviation.  Nevertheless,  our  diligent
approach  enabled  us  to  reveal  a  striking
correlation coefficient of 0.9619211 and p <
0.01,  signaling  a  compelling  association

between air quality indicators and reported
headaches.  It  appears  that  the  city's  air
quality  may  indeed  have  a  not-so-subtle
influence on the likelihood of experiencing a
headache.  With such compelling statistical
evidence,  one  might  even  say  that  this
correlation is as clear as the air on a crisp
fall morning in Central Park.

In addition to the quantitative analysis,  we
also conducted a qualitative assessment of
the  environmental  and  social  factors  that
could  potentially  confound  or  mediate  the
observed  link  between  air  quality  and
reported  headaches.  We  thoughtfully
considered variables such as temperature,
humidity,  population  density,  and  socio-
economic  factors,  akin  to  analyzing  the
layers of  a particularly  complex  New York
City  cheesecake.  This  comprehensive
approach  allowed  us  to  gain  a  deeper
understanding of the multi-faceted nature of
the  relationship  between  atmospheric
conditions and headache queries.

In  the  realm  of  peer-reviewed  research,
transparency  and  reproducibility  are  as
essential  as  a  sturdy  umbrella  in  a  city
known for its unexpected weather changes.
Therefore,  we made all  our  data  sources,
analysis  codes,  and  statistical  models
openly available, ensuring that our findings
can  withstand the rigorous  scrutiny  of  the
academic community. After all, in the world
of research, it's better to reveal all the cards
you hold rather than leaving any statistical
sleight of hand up your sleeve.

In  closing,  our  methodological  approach
combined  the  rigorous  application  of
statistical  techniques  with  a  nuanced
consideration  of  potential  confounders,
yielding  compelling  insights  into  the
interconnectedness  of  air  quality  and
reported headaches in New York City. This
study  paves  the  way  for  future
investigations into the complex dynamics of
atmospheric  conditions and human health,
reminding us that sometimes, the data can
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breathe new life into our understanding of
everyday afflictions.

4. Results

The  data  analysis  of  the  connection
between air  quality  in  New York  City  and
Google  searches  for  'I  have  a  headache'
revealed a strong correlation coefficient  of
0.9619211,  indicative  of  a  robust
relationship  between  these  two  variables.
This  finding suggests that  variations in  air
quality may indeed be associated with the
frequency  of  reported  headaches  in  the
urban environment.

Our  research  team  also  calculated  an  r-
squared value of 0.9252923, indicating that
approximately 92.53% of the variability in 'I
have  a  headache'  searches  can  be
explained  by  changes  in  air  quality
indicators. This high r-squared value further
strengthens the evidence for  a substantial
link  between  air  quality  and  reported
headaches.

Now, I must say, the correlation we found is
quite breathtaking!  It  seems that  the city's
air quality may have more of an impact on
headache-related Google searches than we
previously thought. It's almost as if the city's
air  is  saying,  "I  have  a  headache"  to  its
inhabitants.  Quite  the  headache-inducing
pun, isn't it?

Figure 1. Scatterplot of the variables by year

Moreover,  the  p-value  of  less  than  0.01
indicates  that  the  observed  correlation  is
statistically  significant.  This  provides
confidence in the strength of the relationship
between air quality in New York City and the
frequency of 'I have a headache' searches
on Google.

Fig. 1 presents a scatterplot displaying the
strong  positive  correlation  between  air
quality indicators and the volume of 'I have
a headache' searches over the period from
2004 to 2023. The data points align closely
with the upward trend line, further illustrating
the consistency of the relationship between
these variables.

In conclusion, our analysis demonstrates a
compelling  association  between air  quality
in New York City and reported headaches,
urging further  exploration  of  the  impact  of
environmental factors on public health. This
study  affirms  that  sometimes  a  breath  of
fresh air  may not  only  clear  the skies but
also alleviate a cloud of headaches, offering
a  breath  of  relief  amidst  the  hustle  and
bustle of the city.

5. Discussion

The robust correlation between air quality in
New York City and Google searches for  'I
have a  headache'  uncovered in  our  study
reinforces  the  pressing  nature  of
understanding  the  implications  of
atmospheric  conditions  on  human  health.
Our  findings  align  with  prior  research,
solidifying  the  link  between  environmental
factors and reported headaches. Smith and
Doe's  (2015)  foundational  work,  alongside
Jones  et  al.'s  (2018)  examination  of  New
York  City's  unique  environmental
challenges,  have provided the groundwork
for our investigation. Their research, though
academically  rigorous,  may  have  left
readers wishing for a little breather amidst
the dense analysis. 
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On a more lighthearted note,  our  findings
tangentially  corroborate  the  whimsical
narratives  of  "The  Air  We  Breathe"  by  A.
Novel  and "Headaches and Hilarity"  by  P.
Lotty,  albeit  in  a  decidedly  less  fictional
manner.  Our  work,  while  firmly  rooted  in
statistical analysis, adds a touch of reality to
the  imaginative  essence  of  these  literary
depictions.  Who  knew  that  the  air  quality
headache  continuum  could  stand  as  a
whimsical narrative in its own right?

The  significant  correlation  coefficient  of
0.9619211  emphasizes  the  compelling
influence  of  air  quality  on  reported
headaches, warranting a closer examination
of  the  factors  mediating  this  relationship.
Our results provide a breath of fresh air in
understanding  the  tangible  impact  of
environmental  variables  on  public  health.
Speaking of  a breath of  fresh air,  did you
hear about the study on headaches in areas
with high pollen count? It  really  brought  a
new  meaning  to  the  term  "pollen-induced
headache."

Furthermore,  the  substantial  r-squared
value  and  statistically  significant  p-value
fortify  the  strength  and  credibility  of  the
observed association. It's as if the statistical
tests themselves are echoing the sentiment
– 'I have a headache' – in affirmation of the
pronounced  link  between  air  quality  and
reported  headaches.  Though  the  statistics
may not have a sense of humor, they sure
can  inadvertently  produce  some  punny
conclusions.

Our findings have practical implications for
urban  planning  and  public  health
interventions. By acknowledging the impact
of  air  quality  on  reported  headaches,
policymakers can craft targeted initiatives to
mitigate the potential  health burden posed
by  suboptimal  atmospheric  conditions.  A
more comprehensive understanding of this
connection  may  lead  to  innovative
strategies  for  improved  air  quality
management  in  urban  environments.  It’s
almost  as  if  a  hearty  laugh  about  the

correlations  could  relieve  a  headache  or
two!

In  summary,  our  study  contributes  to  the
growing  body  of  research  elucidating  the
intricate  interplay  between  environmental
factors and human well-being. Our serious
investigations  have  certainly  uncovered
some whimsical outcomes that remind us of
the whimsy nature of our world. As we delve
into the complexities of urban environmental
health,  let  us  not  forget  to  appreciate  the
occasional  unexpected  twist,  much  like  a
dad joke in the midst of serious academic
discussion.

6. Conclusion

In conclusion, the findings of this research
highlight the significant correlation between
air  quality  in  New  York  City  and  the
frequency of Google searches for 'I have a
headache'.  The  data  revealed  a  striking
correlation coefficient of 0.9619211 and an
r-squared value of 0.9252923, emphasizing
the  substantial  influence  of  atmospheric
conditions  on  reported  headaches.  It's
almost  as  if  New York City's  air  quality  is
whispering,  "I  have  a  headache"  to  its
inhabitants.  Quite  the  atmospheric
metaphor, don't you think? 

The  p-value  of  less  than  0.01  further
solidifies  the  statistical  significance  of  this
association,  providing  a  breath  of  fresh
evidence  for  the  impact  of  environmental
factors  on  public  health.  It  seems  that  a
breath of  fresh air  may not  only  clear  the
skies in the Big Apple but also offer a breath
of  relief  from  headaches,  figuratively
speaking, of course.

Furthermore,  the  scatterplot  depicting  the
strong  positive  correlation  between  air
quality  indicators  and  the  volume  of
headache-related Google searches visually
encapsulates  the  consistency  of  this
relationship.  It's  as  clear  as  the  air  on  a
crisp, pollution-free day.
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Based  on  these  compelling  findings,  the
research  team  asserts  that  no  further
investigations  are  needed  in  this  area.
We've sniffed  out  the  connection  between
air  quality  and headaches,  and it's  crystal
clear.  Ah,  the  sweet  smell  of  definitive
conclusions!

In the words of a certain Dr. Seuss, "You're
off to Great Places! Today is your day! Your
mountain  is  waiting,  so get  on your  way!"
And with that, we'll leave the mountain of air
quality and headache research for the next
adventurous explorers.
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