Safer at Home? Domestic Violence in Chicago During the Pandemic

ABSTRACT

Public health news outlets during the COVID-19 pandemic have led citizens to believe that they are
safer at home, which could not be further from the truth for victims of domestic abuse. In order to
assess the impact of lockdown orders on domestic violence, we analyzed crime data from the Chicago
Police Department, tracing the proportion of domestic violence cases through the city’s six official
phases of coronavirus response (before COVID-19, before lockdown, lockdown, phase 2, phase 3,
and phase 4). Findings from our bivariate statistical tests (chi-square test of independence and
2 sample step-down tests of proportion) and multivariable logistic regression model indicate that
the proportion of domestic violence cases and odds of a reported crime being related to domestic
violence increased with the onset of strict quarantine measures. We anticipate studies like this one
will help policy makers better assess and mitigate domestic violence risks in unforeseen community
crises.
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INTRODUCTION AND DATA

In what has been dubbed “a pandemic within a pandemic,” a new public health crisis has emerged
in the wake of the coronavirus - increasing rates of domestic violence [1]. Through our analyses, we
hope to investigate how the different phases of lockdown and reopening affected the proportion of
crimes that were reported as domestic violence in the City of Chicago.

We pulled existing data from Chicago Police Department’s CLEAR (Citizen Law Enforcement
Analysis and Reporting) system, which contains all reported incidents of crime (n=231,002) that
occurred in the city of Chicago from July 10, 2019 to July 8, 2020 [2]. Since the majority of domestic
violence cases go unreported, we will use these reported cases as a proxy for the true proportion
of crimes that were related to domestic violence [3]. The timestamps in Appendix A were used to
stratify our data into 6 phases: before COVID-19, before lockdown, lockdown, phase 2, phase 3,
and phase 4.

Based on our background research, we hypothesize that there will be a spike in domestic violence at
the beginning of lockdown followed by a gradual decrease through the reopening phases. We will
analyze the validity of our hypotheses using a chi-square test, any necessary step-down tests, and a
logistic regression model that additionally controls for potential confounders.

METHODOLOGY

To visualize the fluctuations in domestic violence cases, we plotted the daily number of crime cases

reported as domestic violence (graph 1) and the total number of daily crime cases (graph 2) in the
1

past year-.
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Next, we assessed whether the relationship between these fluctuations in the proportion of domestic
violence cases and quarantine status was statistically significant. In order to simplify the analysis,
we generalized the 6 phases of the pandemic into 3 periods: pre-lockdown (before COVID-19 and
before lockdown), during lockdown (lockdown and phase 2), and post-lockdown (phase 3 and phase

!The dramatic spike in graph 2 can be explained by the extraordinary number of non-domestic violence crimes
related to the Black Lives Matter protests over the murder of George Floyd in Chicago, which overshadowed domestic
violence cases [8].
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4). Since there were enough independent observations in each period (n>10 for each cell) to satisfy
the model assumptions, we conducted a chi-square test at the a = 0.05 significance level and
obtained the following:

##

#it during  post pre
# 0 31109 17599 157397
# 1 4311 2667 17919

##

## Pearson's Chi-squared test

#i#

## data: table(domvio_mut$isdomviolence, domvio_mut$PERIOD)
## X-squared = 247.63, df = 2, p-value < 2.2e-16

Given the significant p-value of our chi-square test statistic, we also conducted three step-down 2
sample tests of proportion to identify significant pairwise differences between periods (See Appendix
B). All such comparisons were significant at the Bonferroni-corrected significance level.

Finally, we quantified the relationship between the log-odds of domestic violence and pandemic
period with a logistic model. We controlled for an expected increase in incident domestic violence
outside of the 9-to-5 time period by including a corresponding dummy variable in our model. We
hypothesized that a crime was more likely to be related to domestic violence if it occurred outside
of the 9am to 5pm period and/or during the lockdown phases. Full regression output and odds ratio
confidence intervals are available in Appendix C.

RESULTS

Both the chi-square test and the step-down 2-proportion z-tests (p-values<0.001) suggest that the
proportion of crime cases that were related to domestic violence in Chicago differs between each
period of the pandemic. The last two pairwise comparisons (post lockdown vs. pre lockdown and
during lockdown vs. pre lockdown) have respective positive 95% confidence intervals of (0.0245,
0.0343) and (0.0158, 0.0232), which suggests that the proportion of crime cases that were domestic
violence has increased since issuance of stay-at-home orders (See Appendix B).

Our fitted logistic regression model is as follows:

Bo + B * (PHASE==before-lockdown) + B * (PHASE==lockdown) + A3 * (PHASE==phase2)
+ f1 * (PHASE==phase3) + f5 * (PHASE==phase4) + s * (is9_5)

At the a = 0.05 significance level, the fitted 3 coefficients for each of our dummy variables relative to
the baseline category of before COVID-19 were statistically significant (See Appendix C1). Therefore,
there is sufficient evidence to suggest that the true slope corresponding to these predictors is not
equal to 0. There is some relationship between the nature of the crime (i.e. domestic violence or not
domestic violence) and the phase in which the crime occurred, while controlling for whether the
incidence occurred during the 9-to-5 time frame.

The estimated 32 coefficient was 0.303. Therefore, we would expect crimes reported during the
lockdown phase to have ~1.354 times the odds of being related to domestic violence compared to
cases that were reported before the COVID-19 pandemic hit Chicago, adjusting for time of day.



This suggests that a reported crime was more likely to be related to domestic violence if it occurred
during the lockdown.

The 95% confidence interval for the odds ratio corresponding to lockdown (exp(fs2)) is greater than
(and does not overlap with) that of before lockdown (exp(/31)), which suggests that compared to
cases before COVID-19 hit Chicago, the odds of a crime committed during lockdown has greater
times the odds of being related to domestic violence than one committed before lockdown, while
adjusting for time of day (See Appendix C2). The same case can be made for phases 3 and 4.
Interestingly, the 95% confidence interval for the odds ratio corresponding to phase 2 (exp(54))
overlaps with that of before lockdown (exp(f1)). However, it is important to note that this dip in
the odds ratio corresponding to phase 2 may be inaccurate because it includes the extraordinary
spike of non-domestic violence cases on May 31st due to the BLM protests over the murder of
George Floyd. If we ignore phase 2 as an outlier, we see that contrary to our hypothesis, we failed
to find sufficient statistical evidence for decreased odds of domestic violence-related crime as the
city gradually reopened.

DISCUSSION

As per our original hypothesis, there was indeed an increase in proportions of domestic violence
cases over the phases of lockdown and reopening (p-value of < 0.001 for both the chi-square and
step-down tests). We also found that when adjusting for time of day, the odds of a crime during
lockdown being related to domestic violence was greater than that of a crime before the pandemic
began, as evidenced by the statistically significant slope coefficient 55 in the fitted logistic model.
However, contrary to our predictions, we did not see a decrease in the odds of a crime being related
to domestic violence during the later recovery periods, relative to before the pandemic (except for
phase 2, which we classified as an outlier). Perhaps the reopening plan issued by Chicago authorities
had not been impactful enough to bring domestic violence rates back down to “normal” relative to
before the stay-at-home order was implemented. This could be due in part to the fact that there
have been many challenges with reopening the country - so much so that many states have had to
shut down once again as the number of cases continued to rise.

Though our analyses show increases in the proportion and likelihood of reported domestic violence
cases, we cannot conclude that this is a direct result of an actual rise in cases of domestic violence.
Most likely, the decrease in total crime cases during the lockdown (as reported by some sources
[9]) was more significant than the decrease in domestic violence cases, resulting in an increase in
the proportion of domestic violence crimes. In the future, it might be worthwhile to conduct an
ANOVA study in order to determine if the mean number of cases of domestic violence reported
per day actually changed throughout the phases of the pandemic. Were we to repeat our analyses,
we would adjust for more confounders to improve the prediction accuracy of our model, control
for the abnormal spikes and dips in our data resulting from protests, and conduct research on
whether police report data is actually reflective of the true number of domestic violence cases by
examining other methods of reporting such as domestic violence hotlines. Furthermore, expanding
the population of interest to citizens in multiple U.S. cities or cities in other countries would give us
a better idea of how quarantine affected domestic violence cases differently by region/state, country,
or population density (urban vs. rural). Finally, it would be interesting to follow rates of domestic
violence for an extended time period after the immediate threat of the virus has passed, and we are
left to deal with its long-lasting consequences.
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APPENDIX A: Phases Description and Date Divisions

. before COVID-19 (July 10, 2019 - earliest date recorded in the dataset)
2. before-lockdown (January 24, 2020 - The first confirmed case in Illinois (a Chicago resident) is

reported [4]).

. lockdown (March 22, 2020 - First full day of strict stay at home order for all individuals except

those considered essential workers [5]).

. phase 2 (May 1, 2020 - Chicago enters phase 2 of its gradual reopening plan, under a modified

stay at home order that allows some non-essential businesses to reopen for curb-side pickup and
delivery, in addition to allowing residents to resume some outdoor activities while practicing
social distancing [6]).

. phase 3 (June 3, 2020 - Chicago enters phase 3 of its gradual reopening plan, which allows for

gatherings of up to 10 and reopened offices, retail stores, bars, barbershops, and churches, all
with safety precautions [5]).

. phase 4 (June 26, 2020 - Chicago enters phase 4 of its gradual reopening plan, which reopens

schools, restaurant outdoor seating, and fitness clubs with safety precautions in place [7]).

APPENDIX B: Step-down 2 Sample Tests of Proportion Outputs

For each step-down test of proportion, our null hypothesis was that the proportion of crimes reported
as domestic violence of the periods of interest was the same, while the alternative hypothesis was
that the proportion of crimes reported as domestic violence of the periods of interest was different.

During-vs-post

#it
##
##
##
##
##
##
##
##
#it
##

2-sample test for equality of proportions with continuity correction

data: c(4311, 2667) out of c(35420, 20266)
X-squared = 11.411, df = 1, p-value = 0.0007303
alternative hypothesis: two.sided

95 percent confidence interval:

-0.01569439 -0.00408326

sample estimates:

prop 1 prop 2

0.1217109 0.1315997

Post-vs-pre

##
##
##
##
##
##
##
#it

2-sample test for equality of proportions with continuity correction

data: c(2667, 17919) out of c(2667 + 17599, 17919 + 157397)
X-squared = 166.3, df = 1, p-value < 2.2e-16

alternative hypothesis: two.sided

95 percent confidence interval:

0.024497 0.034283



## sample estimates:
## prop 1 prop 2
## 0.1315997 0.1022097

During-vs-pre

##

## 2-sample test for equality of proportions with continuity correction
##

## data: c(4311, 17919) out of c(35420, 17919 + 157397)
## X-squared = 118.55, df = 1, p-value < 2.2e-16

## alternative hypothesis: two.sided

## Ob percent confidence interval:

## 0.015795682 0.02320653

## sample estimates:

## prop 1 prop 2

## 0.1217109 0.1022097

APPENDIX C1: Logistic Regression Output

## # A tibble: 7 x 5

##  term estimate std.error statistic p.value
##  <chr> <dbl> <dbl> <dbl> <dbl>
## 1 (Intercept) -2.07 0.0101  -205. O.

## 2 PHASEbefore-lockdown  0.0528 0.0196 2.69 7.11le- 3
## 3 PHASElockdown 0.303 0.0244 12.4 1.87e- 35
## 4 PHASEphase 2 0.105 0.0249 4.23 2.37e- 5
## 5 PHASEphase 3 0.301 0.0276 10.9 8.43e- 28
## 6 PHASEphase 4 0.262 0.0355 7.37 1.77e- 13
## 7 as.factor(is9_5)1 -0.314 0.0142 -22.2 1.00e-108

APPENDIX C2: Logistic Regression Predictor Odd Ratio Confidence Intervals

We obtained the following 95% confidence intervals for the odd ratios corresponding to each predictor,
conditional on all the other predictors in our model:

before lockdown: (1.014, 1.097)
lockdown: (1.292, 1.419)

phase 2: (1.058, 1.166)

phase 3: (1.279, 1.427)

phase 4: (1.210, 1.393)

9-to-5: (0.711, 0.751)
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