The Journal of Ecological Sociology
2024, Vol. 226, No. 8, 819-831

Copyleft 2024 by The Institute for Socio-Environmental Studies and Relationships
54642-8404(3995)6647-7 DOI: 15.3342/475727022219

Particulate Breakup: Exploring the Relationship Between Air Pollution
and Divorce Rates in Ohio
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This study delves into the intriguing connection between ambient air pollution in Cleveland, Ohio, and the divorce rates across the state. Utilizing data from
the Environmental Protection Agency and the CDC National Vital Statistics, our research team sought to address the causality behind this unlikely pair. Our
findings unveiled a remarkably strong correlation coefficient of 0.8342722 and a significant p-value of < 0.01 for the years 1999 to 2021. This statistical
relationship suggests that a marriage's longevity is inversely proportional to the level of air pollutants. In other words, when air quality deteriorates, so does
marital bliss — it seems that love truly is in the air, or rather, the lack thereof. Upon deeper analysis, we discovered that as air pollution levels in Cleveland
rose, so did the divorce rates across Ohio. This unexpected association prompts the question, "Is it the haze that causes the daze in marital harmony?"
Perhaps it's not just the fog, but the smog that leads to a foggy future in matrimony. In conclusion, our study provides compelling evidence of the intertwined
nature of environmental factors and social dynamics. It also offers a possible new explanation for the phrase "irreconcilable differences" — it's not just about
clashing personalities, but also about clashing air particles. This research adds a breath of fresh air to the field of environmental and social science, breathing

life into an unexpected, albeit cloudy, connection.

The relationship between air pollution and various health and
societal outcomes has been a topic of extensive research in the
field of environmental science. However, the association
between air quality and divorce rates has been a relatively
unexplored avenue, perhaps because no one wanted to air out
their dirty laundry in public. Nevertheless, this study aims to
shed light on this peculiar connection between two seemingly
unrelated variables — the quality of the air and the quality of
relationships, ultimately answering the age-old question: does
love conquer smog?

It is commonly understood that air pollutants, such as particulate
matter and ozone, have detrimental effects on respiratory health.
Still, it appears that their impact on interpersonal relationships
may extend beyond just leaving partners breathless. This brings
a new perspective to the saying, "Love is in the air, but so is
pollution"; one might find themselves wondering if it's a battle
of hearts or lungs.

Drawing on data from the Environmental Protection Agency and
the CDC National Vital Statistics, this study seeks to fill the gap
in the literature by quantitatively examining the relationship
between air pollution in Cleveland, Ohio, and divorce rates
across the state. We embarked on this exploration with the hope
that our findings will serve as a breath of fresh air for future
research in environmental and social science, or at least provide
a much-needed gasp of something unexpected in a field that can
feel a bit stale at times.

The research hypothesis posits that as ambient air pollution in
Cleveland increases, the divorce rates in the state of Ohio rise as
well. If the results support this claim, it would offer a
compelling argument for considering the air we breathe as not

only a health concern but also a potential marital hazard. In
other words, it's not just about catching your breath but also
catching your partner's attention amidst the haze of pollution.

With this study, we aspire to add a bit of levity, or perhaps a
slight whiff of mischief, to the often-serious realm of scholarly
research. After all, what's an academic paper without a cleverly
incorporated pun or a dad joke that makes your inner scientist
chuckle? And so, with our lab coats buttoned up and our
statistical tools in hand, we set out to explore the veritable
"particulate breakup" — the connection between air pollution and
divorce rates in Ohio.

Review of existing research

The connection between air pollution and divorce rates has been
a relatively underexplored topic in the academic literature,
although it presents an intriguing avenue for investigation. In
"Smith and Doe's Study on Air Quality and Social Dynamics,"
the authors find a significant correlation between air pollution
levels and divorce rates in urban settings, providing initial
insight into this unexpected relationship. Similarly, Jones et al.'s
investigation on environmental influences on human behavior
highlights the potential impact of air quality on social
interactions and relationship dynamics, offering a theoretical
basis for the current study.

Turning to non-fiction works, "The Air We Breathe" by Jonathan
Gruber delves into the societal implications of air pollution,
shedding light on its effects beyond the realm of physical health.
In a similar vein, "Breathing Space" by Mark Bittman and
Amber Shea Crawley explores the intersection of environmental
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factors and social dynamics, touching on the potential influence
of air quality on personal relationships.

Moving beyond strictly academic sources, the fictional novel
"Love in the Time of Smog" by Gabriel Garcia Marquez
humorously intertwines romance with the atmospheric
challenges of a polluted city, albeit in a different context.
Additionally, the classic "Great Expectations" by Charles
Dickens offers an unconventional perspective on the impact of
environmental factors on interpersonal relationships, albeit in a
much more figurative sense.

In the world of board games, "The Polluted Path" offers a
playful take on navigating environmental hazards while
simultaneously managing interpersonal relationships, making for
an unexpected source of inspiration for the present study.

While the academic literature provides a foundation for
understanding the potential link between air pollution and
divorce rates, it is clear that this connection remains relatively
uncharted territory, leaving room for a breath of fresh air, or
perhaps a whiff of comedic relief, in the scholarly discourse on
environmental and social dynamics.

Now, to air is human. But to really foul things up, you need a
pollutant!

Procedure

The methodology employed in this study involved a
combination of air pollution data collection and statistical
analysis, providing a breath of fresh air, or perhaps a breath of
statistical certainty, to our exploration of the link between air
pollution in Cleveland and divorce rates in Ohio.

First, daily concentrations of particulate matter (PM2.5 and
PM10) and ozone (O3) in Cleveland, Ohio, were obtained from
the Environmental Protection Agency's Air Quality System
database. This meticulous data collection process made us feel
like we were sifting through a pile of air particles in search of
meaningful connections — a true breath of fresh air for our
research team.

Simultaneously, divorce rates across Ohio were sourced from
the CDC National Vital Statistics System, capturing the number
of divorces per 1,000 residents. It was a divorce data treasure
hunt, and we were determined to uncover any correlation
between these seemingly unrelated variables despite the
occasional air of skepticism.

After acquiring the data, the statistical analysis began with the
calculation of annual average concentrations of air pollutants in
Cleveland. This involved some complex number crunching — our
calculator certainly got its workout — as we aimed to capture the
full essence of the air quality over each year, no matter how
particulate it may have been.

Following this, the divorce rates were also averaged annually.
We meticulously separated the marital unions statistically,
hoping to shed light on any potential causal links between the air
and the affairs. This step was crucial in preparing the data for
further analysis, displaying the divorce rates like a puzzle

waiting to be solved — a chance to assemble the pieces and
reveal the bigger picture of this relationship.

To assess the relationship between air pollution in Cleveland and
divorce rates in Ohio, we then employed bivariate correlation
analysis. This statistical technique allowed us to measure the
strength and direction of the relationship between the two
variables. The correlation coefficient emerged as the hero of our
analysis, dispatching any doubts about the strength of this
peculiar connection. It evident with every calculation that our
findings were not just blowing in the wind, but rather standing
firm like a lighthouse in the mist of statistical uncertainty.

In addition to calculating the correlation coefficient, we also
conducted a linear regression analysis to explore the predictive
power of air pollution on divorce rates. This model allowed us to
estimate the impact of changes in air pollution on the likelihood
of marital dissolution. It was a process of uncovering the hidden
patterns, painting the potential influence of air pollutants on the
future of relationships with statistical brushes, blending insight
with inquiry.

Finally, a significance test was performed to gauge the reliability
of our findings. This served as the ultimate validation, ensuring
that our results were not just statistical flukes in the wind but
solid evidence of the bond between air pollution and divorce
rates. It was a moment of statistical truth, revealing the
unmistakable presence of a connection that could not be swept
under the rug, or in this case, blown away in the wind.

In summary, our methodology entailed a meticulous gathering of
air pollution and divorce data, followed by a series of robust
statistical analyses to elucidate the intricate relationship between
these variables. Our approach was as rigorous as it was
whimsical — a scientific pursuit peppered with statistical puns,
and an unwavering dedication to uncovering the unexpected link
between air pollution and divorce rates in Ohio.

Findings

The statistical analysis revealed a strong positive correlation
between air pollution in Cleveland and the divorce rate in Ohio
for the years 1999 to 2021, with a correlation coefficient of
0.8342722. This significant relationship suggests that as the air
quality worsened, so did the matrimonial harmony across the
state. It seems that when it comes to love, the air quality really
took their breath away — and not in a good way. It's as if the air
pollution said, "I've been working on my toxic relationships too,
just at a different scale!"

Furthermore, the r-squared value of 0.6960102 indicates that
approximately 69.6% of the variation in divorce rates can be
explained by changes in air pollution levels. This substantial
proportion underscores the influential role of air quality in
shaping the dynamics of human relationships. One might say
that the air pollution was playing not just a supporting role but a
starring role in the drama of marital discord — it was truly a
"smoggy performance."

The p-value of less than 0.01 further solidifies the significance
of the correlation, providing strong evidence against the null
hypothesis that there is no relationship between air pollution and
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divorce rates. This result leaves no room for doubt — the
connection between these two variables is as clear as the
polluted air over Cleveland. It's as if the data were saying, "I p-
value you a lot, but the correlation between air pollution and
divorce rates is just too significant to ignore!"

Years 1999-2021, r=0.834, p<0.01
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The divorce rate in Ohio

Figure 1. Scatterplot of the variables by year

In Figure 1, the scatterplot vividly illustrates the strong positive
correlation between air pollution levels and divorce rates. The
data points form a clear upward trend, depicting the
simultaneous increase in air pollution and divorce rates over the
years. It's almost as though the scatterplot is singing, "Love is in
the air, but so is pollution, and it's taking its toll on relationships
across Ohio!"

In conclusion, this study provides compelling evidence of the
unexpected yet robust association between air pollution in
Cleveland and the divorce rate in Ohio. It breathes new life into
the understanding of environmental and social dynamics and
offers a fresh perspective on the intricate interplay between air
quality and interpersonal relationships. In the grand scheme of
things, it seems that when it comes to love and pollutants, the
connection is as concrete as the data — it's a match made in
statistical heaven, or perhaps statistical smog.

Discussion

The findings of our study support and extend prior research on
the relationship between air pollution and divorce rates. As
anticipated, our results align with the work of Smith and Doe,
who also observed a significant correlation between air pollution
levels and marital dissolutions in urban areas. Similarly, the
investigation by Jones et al. on environmental influences on
human behavior provided a theoretical foundation for our
study's outcomes. It appears that our research has added a breath
of fresh air by not only corroborating but also enhancing the
existing understanding of this unexpected connection.

The unexpected association between air pollution and divorce
rates prompts the question: what exactly is in the air that leads to
such cloudy marital prospects? It seems that when it comes to
love, the particles were truly "up in the air" — pun intended — and
their influence on relationships was far-reaching. It's almost as if
the air pollution particles were saying, "We may be small, but

when it comes to breaking up marriages, we have a large
impact!"

Moreover, our substantial correlation coefficient and r-squared
value indicate that changes in air pollution levels explain a
sizable proportion of the variation in divorce rates. This further
confirms the influential role of ambient air quality on the
dynamics of marital stability. It's as though the air pollution
wasn't just a minor variable in the equation of marital happiness
— it played a major role, perhaps even taking the marriage vows
of "for better or for worse" quite literally.

The statistically significant p-value solidifies the robustness of
the observed relationship, leaving no room for doubt that air
pollution and divorce rates are intricately linked. The air
pollution might as well have been saying, "I don't mean to p-
value in, but the correlation between air pollution and divorce
rates is just too significant to ignore!" The evidence is as clear as
the polluted air over Cleveland — or perhaps, as clear as the lack
of polluted air in a successful marriage.

In summary, our research not only substantiates the established
link between air pollution and divorce rates but also sheds light
on the extent of this unexpected association. It seems that when
it comes to love and pollutants, the data unequivocally concur —
it is a match made in statistical smog.

Conclusion

In summary, our research has uncovered a strong and
statistically significant relationship between air pollution levels
in Cleveland, Ohio, and the divorce rates across the state. It
appears that as the air quality deteriorates, so does the marital
bliss, proving that in the game of love, the air quality truly takes
the breath away - and not in a romantic way. This connection
between air pollution and divorce rates might lead one to
wonder if it's not just the dust settling but also the marriage
ending.

Our findings emphasize the need to consider environmental
factors not only in the context of physical health but also in the
realm of interpersonal relationships. It seems that the phrase
"irreconcilable differences" may have more layers than initially
presumed - one of those layers being the atmospheric
composition. Talk about bringing a breath of fresh air to social
science research - quite literally!

In the words of a classic dad joke: Did you hear about the
atmospheric scientist who got divorced? It turns out he just
needed some space!

Ultimately, the results of our study provide a compelling
argument for the integration of environmental considerations
into the broader discussion of societal well-being. No longer can
we overlook the air we breathe as a potential influence on our
relationships. After all, it's not just about chemistry between
partners; it's also about the chemistry in the air.

Thus, in light of these findings, it is clear that no further research
in this area is needed. The connection between air pollution and
divorce rates has been thoroughly established, leaving little
room for doubt and providing a breath of fresh air to the field of
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environmental and social science. It seems this unlikely link has
been well and truly aired out.
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