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Abstract
Most social phenomena are inherently complex and hard to measure, often due to 
under-reporting, stigma, social desirability bias, and rapidly changing external 
circumstances. This is for instance the case of Intimate Partner Violence (IPV), a 
highly-prevalent social phenomenon which has drastically risen in the wake of the 
COVID-19 pandemic. This paper explores whether big data—an increasingly com-
mon tool to track, nowcast, and forecast social phenomena in close-to-real time—
might help track and understand IPV dynamics. We leverage online data from 
Google Trends to explore whether online searches might help reach “hard-to-reach” 
populations such as victims of IPV using Italy as a case-study. We ask the follow-
ing questions: Can digital traces help predict instances of IPV—both potential threat 
and actual violent cases—in Italy? Is their predictive power weaker or stronger in 
the aftermath of crises such as COVID-19? Our results suggest that online searches 
using selected keywords measuring different facets of IPV are a powerful tool to 
track potential threats of IPV before and during global-level crises such as the cur-
rent COVID-19 pandemic, with stronger predictive power post outbreaks. Con-
versely, online searches help predict actual violence only in post-outbreak scenarios. 
Our findings, validated by a Facebook survey, also highlight the important role that 
socioeconomic status (SES) plays in shaping online search behavior, thus shedding 
new light on the role played by third-level digital divides in determining the predic-
tive power of digital traces. More specifically, they suggest that forecasting might be 
more reliable among high-SES population strata.
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1 Introduction

Social media and online platforms including Facebook, Twitter, Instagram, and 
Google are tools by which millions of people search, spread, share, and exchange 
information. As such, bits of information obtained through online platforms—
also called “digital traces”—have increasingly become valuable data sources to 
address some of the most pressing social phenomena that we are confronted with 
every day (Lazer et al., 2020), providing great opportunities yet also raising sta-
tistical, computational, and ethical challenges (Cesare et al., 2018).

Digital-trace data hold huge and underappreciated potential for studying 
global social phenomena that are inherently hard to measure (e.g., due to stigma, 
under-reporting, or social desirability bias) not only due to the complexity and 
sensitivity of some topics, but also because they provide the only way of track-
ing changes in social phenomena and societal dynamics that occur in close-to-
real time. While in some instances tracking societal changes in real time is not 
essential, this is not the case when dealing with pressing public-health concerns 
such as the very high (WHO, 2013)—and rising—prevalence of Intimate Partner 
Violence (IPV) worldwide (Lindberg et al., 2020; Peterman et al., 2020; Abel & 
McQueen, 2020; WHO, 2020; Arenas-Arroyo et al., 2021). In a situation of lock-
down such as the one imposed by the COVID-19 pandemic, women’s ability to 
escape abusive situations within their houses and their ability to reach their sup-
port networks are significantly reduced. At the same time, confinement measures 
might increase consumption of alcohol and other substances, while the increased 
economic uncertainty due to the global health crisis might trigger additional 
emotional stress, all elements which are associated with the perpetration of IPV 
(Storey, 2020; Card & Dahl, 2011; Aizer, 2010, 2011; Schneider et al., 2016).

As tracking instances of IPV is challenging—and particularly so in times 
of crises during which reporting tends to be even lower than usual—this study 
addresses the question of whether online searches from Google Trends might help 
reach this “traditionally difficult-to-reach” population (Xue et  al., 2019a) using 
Italy as a case study. One of the key advantages of using digital traces—which 
are generated from the use of digital technologies, rather than being  based on 
reporting—is precisely that they can help address issues where reporting or social 
desirability biases that preclude systematic reporting are prevalent—such as IPV 
or abortion (Reis & Brownstein, 2010).

A focus on Google searches (rather than, for instance, Tweets) is valuable in 
a context of global crisis for two reasons. First, Google searches are fully anony-
mous (while data originated from Social Network Platforms are not) and widely 
used across population strata. Second, in a situation of strict lockdown, close 
interaction with partners, and limited independence, Google has likely been one 
unique way for women to look for information and seek help privately without 
having to speak up, especially when accessed through mobile devices such as 
smartphones. Supposing a woman faces potential threats of violence within the 
household and has limited information/knowledge on support systems in place, 
we hypothesize that she might turn to the Internet to gather information and 
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resources before ultimately reaching out to the IPV helpline to seek help. Simi-
larly, a woman facing an actual threat of violence might turn to the Internet to 
gather resources on the most immediate type of help available and connect to 
social-support systems (e.g., in the context of Italy, typing the anti-violence hel-
pline number 1522, which also connects to an online chat), and ultimately call 
an ambulance if needed. As of February 2022, Google has also launched a new 
feature for individuals who are seeking information or help on IPV through dis-
playing a box with direct access to the national domestic violence helpline.1 This 
is possible through individuals’ searches using IPV-related keywords, a feature 
which makes Google an increasingly effective source to seek help.

On a broader level, if such online information turns out to be a strong predictor 
of actual instances of violence, this would suggest that online searches might be a 
key—and, to date, underappreciated—resource for tracking IPV and getting a “fair” 
picture of the brunt of domestic violence that women bear daily.

The rationale for choosing Italy for a study of this kind is twofold. First, IPV is 
a highly gendered phenomenon and Italy remains a very gender-traditional coun-
try, with a rooted focus on familistic culture regarding the societal role of women 
(Lomazzi, 2017). Italy’s gender culture is oriented towards the cultural dominance 
of the male breadwinner model and a traditional division of work between men 
and women based on a complementarity gender-role model which shows very slow 
evidence of change (Naldini & Jurado, 2013; Santero & Naldini, 2020).2 High IPV 
prevalence in the country reflects broader unequal gender dynamics. For instance, 
female labor force participation rates in Italy are among the lowest in Europe and 
OECD countries—around 57% according to 2019 estimates from the International 
Labour Organization (ILO)—and the gap between men and women’s participation 
in the labor force is around 20 percentage points (Mancini, 2017). For women active 
in the labor market, the difference between average men’s and women’s hourly earn-
ings is very large—about 16 percentage points—and has remained fairly constant 
since the mid-1990s (Del Bono & Vuri, 2011). Not least, time devoted to house-
work is disproportionately higher for women and time devoted to childcare by moth-
ers is twice as high as time devoted by fathers (Menniti et al., 2015). Second, Italy 
was among the first and hardest-hit countries by the first wave of COVID-19. As 
such, it was one of the first contexts that announced and implemented a strict and 
nationwide lockdown. Third, on top of data at the national level, we have access to 
unique data from Lombardy, the most populous region in Italy with more than one-
sixth of Italy’s population—making up for approximately the populations of Finland 

1 This feature is currently available for searches made within the U.S. https:// blog. google/ produ cts/ 
search/ conne cting- people- domes tic- viole nce- suppo rt/.
2 Although comprehensive data on IPV have been advocated for several years from different sources, it 
is still difficult to find internationally comparable data. One of the reasons behind this difficulty is that 
IPV is a largely culturally-driven phenomenon. The most recent comparative survey (https:// fra. europa. 
eu/ en/ publi cation/ 2014/ viole nce- again st- women- eu- wide- survey- main- resul ts- report) dates back to 2014. 
According to these data, in the 28 EU countries gender abuse is more widespread in Northern Europe. 
Denmark lies at the top of the ranking, where 52% of the women interviewed said they had suffered 
physical or sexual violence since 15. In this ranking, Italy takes the eighteenth position (27%).

https://blog.google/products/search/connecting-people-domestic-violence-support/
https://blog.google/products/search/connecting-people-domestic-violence-support/
https://fra.europa.eu/en/publication/2014/violence-against-women-eu-wide-survey-main-results-report
https://fra.europa.eu/en/publication/2014/violence-against-women-eu-wide-survey-main-results-report
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and Norway combined—and producing more than a fifth of Italy’s Gross Domestic 
Product (GDP). Lombardy is also key in this context as the first COVID-19 case was 
identified there, leading to massive spreads first in the region, and then elsewhere 
(for a better overview of how the COVID-19 pandemic unfolded in Italy, see Online 
Appendix, Section 1).

To summarize, the current study addresses the following three research ques-
tions and tests the related hypotheses: Can digital traces from online sources such as 
Google Trends help track/predict instances of IPV in Italy (RQ1)? Evidence on the 
role of big data in other domains of social life suggests that this might well be the 
case (HP1). Provided digital data can be of help, is their predictive power weaker, 
stronger, or unaltered in the wake of key macro-level discontinuities such as the cur-
rent COVID-19 pandemic (RQ2)? We hypothesize a stronger predictive power of 
digital data in the aftermath of the COVID-19 outbreak. While actual reporting of 
IPV is lower, online connectivity during crises tends to be high, either due to rising 
unemployment, forced lockdowns at home, or both (HP2). Lastly, despite Google 
is commonly used across population strata and digital divides in access (first-level 
digital divide) and usage (second-level digital divide) are less of a concern in Italy, 
there might be important differences in terms of who benefits the most from being 
online and from targeted online search behavior (third-level digital divide).3 Do 
high- and low-SES individuals search for similar keywords? Do they reap similar 
benefits from searching IPV-related keywords on Google (RQ3)? We hypothesize 
that high-SES individuals might search for very specific—and more targeted—key-
words and be able to more effectively convert such information into explicit action 
(e.g., making a call to the IPV helpline). This might suggest that digital-trace data 
might be more useful predictors within high-SES population strata, thus leading to 
more reliable forecasting within this group (HP3).

Findings from this paper will inform whether digital information can be used to 
track IPV for hard-to-reach populations in Italy and reveal whether big data might 
provide “real time” bits that help target more immediate policy interventions in situ-
ations in which IPV cases cannot be reported easily or quickly, such as nationwide 
lockdowns. At a deeper level, the study will inform whether big data may ultimately 
allow to devise a sort of tracking system that serves as a precursor or signal for 
anticipating increases in IPV. As Internet penetration expands and digital divides 
by gender narrow, findings from this study will also have broad applicability to low- 
and middle-income countries (LMICs) in the years to come.

3 van Deursen and Helsper (2015) define third-level digital divides as “disparities in the returns from 
Internet use within populations of users who exhibit broadly similar usage profiles”.
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2  Background

2.1  IPV in the Wake of COVID‑19 and Existing Evidence from Big Data

At the onset of the pandemic, several media outlets pointed out the upsurge of IPV 
cases both in Italy4,5 and in the rest of the world.6,7 Moreover, the World Health 
Organization (WHO) and UN Women underlined the risk of IPV being intensified 
during lockdown periods as security, health, and economic concerns became more 
pronounced (Arenas-Arroyo et  al., 2021). Findings from recent studies regarding 
the impact of lockdown measures on the incidence of IPV are aligned with these 
concerns, which are pervasive across countries (Every-Palmer et al., 2020; Piquero 
et  al., 2020; Leslie & Wilson, 2020; Perez-Vincent et  al., 2020; Bullinger et  al., 
2021; Hsu & Henke, 2021; Agüero, 2021; Henke & Hsu, 2022). Research from 
Italy exploring the effectiveness of the media campaign “Libera Puoi”8—“Free you 
Can”—provides evidence of the immediate increase in number of calls during the 
first weeks of the lockdown, which remained at high levels until May 2020 (Cola-
grossi et al., 2020). The study also documents the abrupt rise in Google search vol-
umes of the keyword 1522 which occurred right after the launch of the campaign.9 
This is reasonable, as searching 1522 on Google is not only a way for women to look 
for resources, but also to connect to an online chat which could serve as a private 
means to seek immediate help.

Online data, most specifically social media data, provide a relatively recent—and, 
to date, underappreciated—source to analyze and interpret human behavior, as well 
as to nowcast and forecast individual and societal-level outcomes as diverse as fer-
tility (Billari et al., 2016; Billari & Zagheni, 2017; Rampazzo et al., 2018), migra-
tion (Alexander et al., 2022; Zagheni & Weber, 2012; Zagheni et al., 2017), health 
and mortality (Delpierre & Kelly-Irving, 2018; Öhman & Watson, 2019), gender 
dynamics (Fatehkia et al., 2018; Kashyap et al., 2020), and family instability (Comp-
ton, 2019). Epidemiology was one of the first disciplines to promote the use of big 
data for research purposes by analyzing online search data to nowcast and forecast 
outbreaks such as influenza (Ginsberg et al., 2009), chicken pox (Pelat et al., 2009), 
and salmonella (Brownstein et  al., 2009). The use of big data in epidemiological 
research came to be referred as infodemiology or infoveillance (Eysenbach, 2009) 
and, as IPV/gender-based violence is as a primary public health issue, IPV received 
the attention of infodemiology studies as well.

4 https:// www. istat. it/ it/ viole nza- sulle- donne/ speci ale- covid- 19.
5 https:// www. corri ere. it/ crona che/ 20_ aprile_ 13/ coron avirus- donne- vitti me- viole nza- ora- chied ono- 
aiuto- via- mail- 30b81 52a- 7c97- 11ea- 9e96- ac81f 1df70 8a. shtml.
6 https:// www. nytim es. com/ 2020/ 04/ 06/ world/ coron avirus- domes tic- viole nce. html.
7 https:// editi on. cnn. com/ 2020/ 03/ 27/ health/ domes tic- viole nce- coron avirus- welln ess- trnd/ index. html.
8 http:// www. gover no. it/ it/ media/ campa gna- di- comun icazi one- libera- puoi/ 14459.
9 The Libera Puoi campaign, promoted by the Department for Equal Opportunities in support of women 
victims of violence during the Coronavirus emergency, was intended to launch a message of closeness to 
remind women isolated at home that in case of difficulty they would not be alone and could count on the 
free anti-violence and anti-stalking number 1522, on shelter houses, and on anti-violence centers.

https://www.istat.it/it/violenza-sulle-donne/speciale-covid-19
https://www.corriere.it/cronache/20_aprile_13/coronavirus-donne-vittime-violenza-ora-chiedono-aiuto-via-mail-30b8152a-7c97-11ea-9e96-ac81f1df708a.shtml
https://www.corriere.it/cronache/20_aprile_13/coronavirus-donne-vittime-violenza-ora-chiedono-aiuto-via-mail-30b8152a-7c97-11ea-9e96-ac81f1df708a.shtml
https://www.nytimes.com/2020/04/06/world/coronavirus-domestic-violence.html
https://edition.cnn.com/2020/03/27/health/domestic-violence-coronavirus-wellness-trnd/index.html
http://www.governo.it/it/media/campagna-di-comunicazione-libera-puoi/14459
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Social media data emerge as an especially useful source as forums, groups, and 
social networks allow users to share their experiences and establish emotional sup-
port among victims of IPV. For instance, Twitter has increasingly been used as a 
medium in IPV research based on big data, employing various computational meth-
ods, using tweets including IPV-related keywords or hashtags as units of analysis. 
Studies show evidence that there is an active Twitter community on violence against 
women, which tends to engage in conversations (Xue et  al., 2019a); this commu-
nity also highlights oft-neglected forms of violence such as reproductive coercion 
(McCauley et  al., 2018) and provides important information on awareness cam-
paigns, as well as a support platform (Purohit et al., 2016; Xue et al., 2019b). IPV 
studies using data from Pinterest (Carlyle et al., 2019) and Instagram (Carlyle et al., 
2021), with predominantly female and young-adult users, respectively, corroborate 
the idea that social media platforms involve an experience-based narrative on differ-
ent forms of violence and thus provide a valuable tool for policy makers and advo-
cacy groups.

To the best of our knowledge, while the literature is gradually expanding in 
terms of leveraging big data and machine-learning (ML) techniques to study IPV 
(Rodriguez et  al., 2020), only few studies to date have leveraged data on online 
searches from Google Trends to track dynamics of IPV—a contribution we intend to 
strengthen with the current study. A few exceptions are worth noting. First is a study 
by Anderberg et al. (2021), who designed a domestic violence index based on Inter-
net search behavior to explore the incidence of IPV during the COVID-19 pandemic 
in the Greater London area and in Los Angeles. Second is a study by Berniell and 
Facchini (2021), who also developed a Google search intensity index to compare 
the incidence of IPV across 11 countries, finding an increase in IPV search inten-
sity after the lockdown by 30%, with larger effects as more people stayed at home. 
Not least, in the case of Brazil, online search data on feminicide were found to be 
positively associated with female homicide rates but not with the introduction of 
feminicide-related laws (Martins-Filho et al., 2018). With this study, we contribute 
to this blooming literature by focusing on a range of IPV-related keywords (rather 
than indices) and combining heterogeneous data sources on calls to helplines at dif-
ferent levels of geographical aggregation.

Digital traces from Google Trends provide a useful source of information as, 
being the most commonly used search engine, Google is more widely used than, 
e.g., Twitter, Pinterest or Instagram, thus providing an arguably less biased picture 
of socio-demographic phenomena under investigation. As a matter of example, as of 
December 2020 Google was the most popular search engine in Italy, with a 95.7% 
share of the search engine market compared to the 2.9% of Bing and the 0.81% of 
Yahoo!.10 As of June 2020, social media penetration in Italy stood at 58%, with 
the most popular social network remaining Facebook, with 36.9 million users, fol-
lowed by Instagram (27.7 million users), Linkedin (18.6 million users), and Pinter-
est (16.7 million users). As for the same period, Twitter counted only 10 million 

10 https:// gs. statc ounter. com/ search- engine- market- share/ all/ italy.

https://gs.statcounter.com/search-engine-market-share/all/italy
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users, TikTok 6.6 million users and Reddit 2.8 million users.11 Also, Google Trends 
provide a flexible tool to select and investigate a wide array of potential keywords 
measuring heterogeneous facets of IPV.

2.2  Help‑Seeking Processes in Cases of IPV and the Role of SES

Liang et al. (2005, p. 73) conceptualize the help-seeking process in cases of intimate 
partner violence in three steps, namely: (i) problem recognition and definition, (ii) 
decision to seek help, and (iii) selection of a help provider. Each step is influenced 
by the social context that individuals live in, which in turn interacts with individual-
level aspects such as gender and socioeconomic status. For instance, having access 
to limited economic and legal resources renders women more vulnerable and less 
capable of recognizing a case of IPV or deem it intolerable. Moreover, acceptance 
and adherence to social norms upholding the viewpoint that IPV is a private mat-
ter may prevent victims of violence from looking for help. Furthermore, loss of 
privacy and issues of stigma can arise as potential indirect costs of seeking formal 
forms of help, which may eventually lead to under-reporting of cases (Murray et al., 
2015). Empirically, it has been well-established by both qualitative and quantitative 
research that stigma surrounding experiences of violence has a detrimental impact 
on victims’ self-esteem and mental well-being, as well as it discourages them from 
seeking immediate support (Crowe et  al., 2021). We claim in this study that the 
Internet—and Google in particular—may offer a medium to privately voice some 
of these concerns and collect relevant information. In this study, we expect online 
information to be particularly instrumental during steps (i) and (ii). While step (iii) 
may take longer time, we hypothesize that being better informed on (i) and (ii) will 
ultimately lead women to seek the right form of help in a more timely manner. 
Nonetheless, the way in which IPV-related stigma may disrupt help-seeking pro-
cesses is stratified, as higher-SES women might feel less ashamed of their exposure 
to violence and therefore be more likely to disclose their own experiences (Sylaska 
& Edwards, 2014). Online searches can serve as a useful tool to indirectly mitigate 
such stigmatization and social desirability concerns by warranting the anonymity of 
the help-seeker.

3  Data and Methods

3.1  Data

This study combines data from various sources and tests the predictive power of 
online data in the Italian context by relating digital traces with IPV-related content 

11 https:// www. agcom. it/ docum ents/ 10179/ 20440 899/ Docum ento+ gener ico+ 16- 10- 2020/ dcdbc b3a- 
720c- 4878- 9f10- dcd89 12ba9 84? versi on=1.0.

https://www.agcom.it/documents/10179/20440899/Documento+generico+16-10-2020/dcdbcb3a-720c-4878-9f10-dcd8912ba984?version=1.0
https://www.agcom.it/documents/10179/20440899/Documento+generico+16-10-2020/dcdbcb3a-720c-4878-9f10-dcd8912ba984?version=1.0
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to information on actual IPV calls to official helplines.12 In a simplified framework, 
digital data provide information on our predictors of interest, while data on actual 
IPV cases/calls provide information on our outcomes of study.13

Starting from predictors, online data are obtained from Google Trends. Google 
Trends provide normalized data on the frequency of Google searches for a given 
time period, query, and location. Data obtained from Google Trends do not reflect 
the actual number or volume, but rather the frequency of online searches on Google 
on a scale from 0 to 100. Thus, zero does not necessarily mean a complete lack 
of Google searches; rather, it means that the frequency of the searches for a given 
parameter does not meet the minimum threshold set by Google. Google Trends pro-
vide search frequency data on a daily basis if the requested time range is 90 days or 
less, on a weekly basis if the time range is between 90 days and 5 years, and on a 
monthly basis if the requested time period is longer than 5 years.

Google Trends data are obtained through the R package gtrendsR (Massicotte 
& Eddelbuettel, 2021) from 2013 to 2020 (more details below on the exact time 
frame per data source). For the core analyses, we selected nine keywords which—
except for the main Italian helpline number 1522 emerging as highly relevant from 
Colagrossi et al. (2020)—can be considered common search queries related to the 
study of IPV in an international global context. To start with, we intentionally kept 
these search queries broad—abstracting, for instance, from specific Italian jargon or 
regional language peculiarities—to encompass words that are highly prevalent and 
recurring in the international literature on IPV. The selected keywords were: 1522 
(the IPV helpline number in Italy), abuse (abuso), home & abuse (casa & abuso), 
home & rape (casa & stupro),14 feminicide (femminicidio), rape (stupro), domes-
tic violence (violenza domestica), gender-based violence (violenza di genere), and 
sexual violence (violenza sessuale).15

We obtained three different data sets from Google Trends, for these queries, 
for different time periods and locations, such that the unit of time matches the one 
pertaining to the official records (outcomes, defined later). The first data set con-
sists of daily data for Italy as a whole for the period between March 1 - June 30 for 
five years, from 2016 to 2020. Second, we created a data set composed of monthly 
data for the period March 1, 2013 to June 30, 2020, for all regions of Italy.16 We 

12 In this study, we define IPV as violence perpetrated against women by their male partners within 
and outside of marriage. We do acknowledge that IPV is not limited to women and/or can be occurring 
within same-sex partnerships, yet we adopt this definition in this study for two reasons. First, recent data 
from helpline calls from Italy suggest that victims, 40% of callers, were women in 97% of cases and 
this has been a constant figure over time. Therefore, we only kept calls to helplines made by women as 
main outcomes of our analyses. Second, Google Trends deliver no results when looking for keywords 
that more closely relate to violence against men, thus providing no reliable predictors.
13 As always when working with IPV-related data, we acknowledge that the outcomes might well suffer 
from under-reporting.
14 These combinations refer to search queries that include both words, in no particular order.
15 We will use the English label in all figures and tables that follow.
16 Some keywords are missing in some regions due to the low volume and frequency of Google searches 
that fail to pass the threshold set by Google Trends algorithm and thus reported as zero. See Table A1 for 
detailed information on missing keywords by regions.
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calculated four-month moving averages of Google search inquiries for each keyword 
and for each region. This step was performed in order to make the data compatible 
with the yearly-aggregated number of helpline calls at the regional level. Lastly, the 
third data set consists of daily Google Trends data, for the period between Janu-
ary 1, 2018 up to May 31, 2020 only for the region of Lombardy, Italy. For addi-
tional details on Google Trends data and adjustments made, see Online Appendix, 
Section 2.

Moving to outcomes, we rely on three sources of data. First, we obtained the 
daily number of calls (valid calls) to the 1522 anti-violence helpline from the Equal 
Opportunity Department (Presidency of the Italian Council of Ministers) for Italy 
as a whole, daily from March 1 to June 30, from 2016 to 2020. The second source 
of data is the number of monthly anti-violence 1522 calls, collected for the period 
March and June (one trimester) between years 2013-2020 and aggregated at the 
regional level and yearly level, i.e., the average for the trimester becomes our yearly 
estimate, so we have one time point per year per region, which means 20 data points 
per year. These data are publicly available from the Italian National Institute of Sta-
tistics (ISTAT, henceforth) website.17 The third one are data from AREU (Azienda 
Regionale Emergenza Urgenza – Regional Agency for Emergency Urgency), which 
provides data on daily calls to the AREU emergency number in Lombardy (112) for 
every day of the year between January 1, 2018 and May 30, 2020, alongside the rea-
son behind the emergency call. This additional variable (“reason”) helps us identify 
calls that were received by AREU for reasons that can be traced back to accident or 
violence-related purposes.18

As the first source of data (Equal Opportunity Department), data from AREU 
are daily, yet they pertain to Lombardy only—the first source provides daily infor-
mation for Italy as a whole with no regional identifier, hence no possibility to con-
duct region-specific analyses—and they record a different outcome (all emergency 
calls versus 1522 calls). The second source of data (ISTAT) tracks the same out-
come—1522 calls—yet data for Lombardy (plus all other regions) are yearly, rather 
than daily. Overall, data from AREU add value to the analysis for two main rea-
sons. First, these data pertain specifically to Lombardy, the most populous region 
of Italy and the hardest-hit by the COVID-19 pandemic. Second, from a theoretical 
standpoint, emergency calls—i.e., calls to request an ambulance, mostly—measure 
realized or “actual violence,” while 1522 calls may also measure “potential threat” 
or potential risk of experiencing IPV, two different yet equally important facets of 
the phenomenon. As AREU data are restricted and were shared confidentially, we 
limited all analyses to match the time frame in AREU data, i.e., mid-2020. This 
also allows us to focus on changes in IPV-related dynamics following the first lock-
down, a real sudden and unexpected “shock” that, arguably, affected people’s lives 

17 Available at: https:// www. istat. it/ it/ archi vio/ 246557.
18 Albeit not perfect, we imposed the following restrictions to identify violence-related calls: (i) we kept 
only “home” as the location from which the call was made; (ii) we kept only women as the sex of the 
caller; (iii) we restricted the age range to 10–85; (iv) we only kept violence-related motives (e.g., we 
excluded respiratory motives, among others).

https://www.istat.it/it/archivio/246557
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differently from subsequent confinements or restrictions. We also note here that it 
would be ideal to validate the use of Google searches as predictors of IPV using 
both information on calls to helplines—as we do in this study—and crime reports, 
as shown in some of the relevant literature (Bullinger et al., 2021; Hsu & Henke, 
2021). Unfortunately, we do not have access to crime reports in this context, hence 
we only rely on the former outcomes, keeping in mind that calls may not always 
move in tandem with crime reports.

3.2  Methods

We first estimate the model reported in Eq. (1) using Ordinary Least Squares (OLS) 
regression with standard errors robust to heteroskedasticity:

where Yt indicates the number of valid calls received by 1522 in day t and 
GoogleSearcht represents the frequency of Google inquiries for the aforementioned 
keywords in day t. Year fixed effects ( �y ) are included to allow for heterogeneity 
across different years. In the core of the text we stratify analyses by time period 
(overall, pre-COVID, and post-lockdown) and provide separate coefficients by 
keyword. Additional analyses include regressions estimated on the pooled sample 
with a dummy variable (post) assuming value of 1 after March the 10th, when Italy 
enforced the lockdown, and keyword*post interactions to test whether coefficients 
are statistically different pre- and post-lockdown (Online Appendix). Analyses 
including month fixed effects and clustering standard errors at the month level are 
also reported in the Online Appendix (Section 3) and show analogous—less con-
servative—results. To account for the potential time lapse between Google search 
and call to helplines, Google searches are lagged by one week, with contemporane-
ous analyses reported in the Online Appendix. Our use of lags in this study is aimed 
at capturing—to the extent possible—decision-making processes of women at the 
individual level. It is in fact reasonable to expect a woman who is facing a threat 
of violence to resort to the Internet to gather information and seek online support 
first, and then reach out to IPV helplines after a few days if threats persist. Also, 
as robustness checks, we re-estimate our models using Poisson regressions—less 
intuitive but arguably better-suited to count data—and we run one specification 
also including a time dummy corresponding to the implementation of the “Libera 
Puoi" campaign (April 15, 2020) to make sure that our results are not driven by such 
awareness-raising initiative. To further corroborate results, we conclude by running 
a placebo test using as explanatory variables two keywords which are expected to 
increase during lockdown (Pizza home delivery and Zumba), yet are arguably unre-
lated to valid calls received by the helpline number.19

(1)Yt = GoogleSearcht + �y + �t

19 For conciseness, we run all these robustness checks only for Italy-wide analyses using data from the 
Equal Opportunity Department, yet robustness checks conducted on the other two sources of data—
ISTAT and AREU—deliver essentially analogous results.
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As far as the regional-level analysis is concerned, to mitigate the potential endo-
geneity due to several confounding factors which are correlated with both Google 
searches and number of 1522 calls, we draw on a set of regional controls such as 
educational attainment, unemployment rate, and GDP per capita. These data are also 
obtained from ISTAT. We therefore estimate the following model (Eq. 2) using OLS 
regression with clustered standard errors at the regional level:

where Yrt indicates violence outcome (1522 or emergency number calls) for region 
r and for year t, GoogleSearchrt represents the frequency of Google inquiries for the 
aforementioned keywords in region r and averaged for year t,20 Xrt are the set of 
regional control variables, �y are year fixed effects, and �rt is the error term. In line 
with the above, analyses are stratified by time period, yet here we only have one 
time point per year, hence the dummy for the year 2020 is our proxy for post-out-
break dynamics, as the months that are included in the average yearly estimate are 
March-June for every year. Number of calls and control variables are adjusted to the 
regional population.

Lastly, analyses with AREU data are conducted at the level of Lombardy, rather 
than Italy, following Eq. (1), i.e., including a weekly lag, accounting for year fixed-
effects, and stratified by time period. As above, analyses including month fixed 
effects and clustering standard errors at the month level are reported in the Online 
Appendix (Section  3) and show analogous results. Table  1 summarizes our data 
sources, alongside the spatio-temporal coverage and the empirical strategy.

4  Results

4.1  Daily Calls to the Helpline Number, Overall Italy

Panel A of Fig. 1 plots the daily number of valid 1522 calls and daily number of 
1522 Google hits between March and July from 2016 to 2020. During the period 
between March and July 2020, the number of daily valid calls to the Italian helpline 
number increased considerably compared to the same period of the previous years. 
Moreover, and as shown also by Colagrossi et al. (2020), Google search volumes for 
the keyword 1522 rose considerably right after the Italian national lockdown and the 
launch of the “Libera Puoi" campaign. As a matter of comparison, during the first 
wave of the COVID-19 outbreak in Italy (between the 1st of March and the 30th of 
June 2020) there were 15,280 valid calls to 1522 (Panel B), +119.7% over the same 
period in 2019. Of these calls, 32% came from victims of violence or stalking seek-
ing for help, 24% came from people seeking information about the helpline 1522, 

(2)Yrt = GoogleSearchrt + Xrt + �y + �rt

20 Due to the lack of adequate number of observations, inquiries for home & abuse and home & rape are 
excluded from regional analysis.
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6% came from people reporting violence. The remaining were related to general 
information seeking (37%)21 and emergency (1%).

Figure  2 reports coefficient plots from regressions predicting daily 1522 valid 
calls, for Italy as a whole, as a function of our selected keywords. We provide results 
separately by keyword and report three estimates per panel: whole sample (empty 
dot), pre-COVID data (filled dot), and post-lockdown data (empty square). Google 
hits, i.e., the frequency of queries, for keywords 1522, feminicide, domestic vio-
lence, and gender-based violence are consistently positively and significantly cor-
related with helpline calls across the whole time period (empty dot). Table A2 in 
the Online Appendix reports corresponding estimates for the whole period, which 
are also robust to including month fixed effects (Table A3) and clustered standard 
errors at the month level (Table A4). Overall, Google searches seem better predic-
tive of helpline calls in the post-lockdown period, at least for the words 1522, home 
& rape, feminicide, rape, domestic violence, gender-based violence, and sexual vio-
lence. Models on the pooled sample with a post-lockdown dummy interacted with 
each keyword (Table A5) show that for domestic violence and feminicide the associ-
ation between searches and calls is significantly higher in the post-lockdown period 
yet—despite the consistently positive sign across models—no differential associa-
tions are observed for the remaining keywords. The sole dummy post also shows 

0

219

01jul2016 01jul2017 01jul2018 01jul2019 01jul2020

Valid 1522 calls

1522 adj. hits
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PANEL B

Fig. 1  Daily number of valid 1522 calls and daily number of 1522 Google hits (A) and total number of 
1522 calls (B) by year (over the period 1st of March-30th of June)

21 Such as search for legal information, out-of-target calls related to requests for other useful phone num-
bers, information about national shelters for victims of violence, and other reasons.
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how significantly higher helpline calls were in the post-lockdown period. Appendix 
Figure A1 reports a similar panel of estimates, yet with contemporaneous (instead 
of lagged) predictors. Overall, evidence suggests that online searches are better at 
forecasting than nowcasting, in line with our theorized hypothesis above—hence the 
former estimates in the main analysis.

The main results are virtually unchanged when estimating a Poisson model 
(Table A6), or when adding a dummy for the Libera Puoi campaign (Table A7), thus 
suggesting that results are not driven by such awareness-raising initiative. Results 
from the placebo test (reported in Table A8) show that, as expected, the two key-
words selected (Zumba and Pizza home delivery) are statistically unrelated to valid 
calls received by the 1522 helpline number and even exhibit opposite (hence, argu-
ably “random”) signs.

4.2  Monthly Calls to the Helpline Number, Regions Across Italy

In the regional analysis, the unit of interest is not the day anymore but the region-
year combination. Furthermore, the temporal coverage is wider (2013–2020), and 
we can leverage cross-regional variation in potential socioeconomic confounders 
which vary greatly by year (while less so by day), such as GDP per capita and unem-
ployment rate. Figure 3 visualizes the population-adjusted number of 1522 calls for 
the combined period of March-June and for years 2013 (earliest, left) and 2020 (lat-
est, right). While the highest call rate is between 0.20 and 0.25 per 1000 people 
in 2013, it climbs up to 0.30–0.35 per 1000 in 2020 in the post-lockdown period. 
In particular, we observe a notable increase in helpline call rates in those regions 
that were severely impacted by the first wave of the pandemic such as Lombariay, 
Piemonte, Lazio, and Emilia-Romagna. Having data for each region, we conducted 
a first preliminary investigation to explore whether the predictive power of Google 
searches for the keyword 1522 differs by region. Excluding one region at a time to 
preserve sample size, we found that there is little cross-regional heterogeneity in the 
predictive power of Google searches (Figure A2 in the Online Appendix).

Figure 4 presents results obtained from regional-level data on yearly-aggregated 
number of calls by victims and users combined.22 Victims are defined by ISTAT 
as “people who called 1522 to ask for help for themselves and suffered violence 
in one of its various forms,” while users are defined as “people who called 1522 to 
ask help for themselves or others.” Search frequencies for keywords 1522, abuse, 
gender-based violence and sexual violence are positively and significantly associ-
ated with the number of anti-violence helpline calls, while results for domestic vio-
lence suggest positive yet non-significant associations. Conversely, searches for key-
words feminicide and rape appear to be insignificant and negatively associated with 
the number of 1522 calls (full results on the whole sample in the Online Appendix 

22 Analyses could only be conducted for seven out of the nine keywords, as too few queries could be 
produced for the keywords home & abuse and home & rape for the selected geographical unit and time 
frame.
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Table  A9). Relying on additional information on whether the call made is a first 
versus subsequent call, we also find that the predictive power of Google searches is 
significantly more relevant for first calls (Table A10), underscoring once again the 
informational channel we outlined in the introduction. This suggests that Google is 
really a way for threatened women to get access to first-hand information. Once they 
hold this information, they likely do not rely on Internet anymore but turn to more 
“traditional” and effective sources of help. In this same table we show results sepa-
rately for whether the person calling is a victim or a user. This additional panel does 
not highlight marked differences in the significance of the estimates, yet the mag-
nitude of the coefficients is higher among users, perhaps suggesting that (i) some 
victims actually identify as users due to stigma, and/or (ii) Google is a more use-
ful device for individuals who face potential—rather than actual threats. Models on 
the pooled sample with a year=2020 dummy (our proxy for post-lockdown in the 
regional yearly analyses) interacted with each keyword (Table A11) show that for 
the same set of keywords outlined above, namely 1522, abuse, gender-based vio-
lence and sexual violence, the association between searches and calls is significantly 
stronger in the post-lockdown period in terms of both magnitude and statistical sig-
nificance. Together, these findings signal the particular relevance of Google search 
engines for women seeking help during confinement periods in which traditional 
help mechanisms become harder to reach.

(a) 1522 helpline calls by regions in March-
June 2013 (per 1,000)

(b) 1522 helpline calls by regions in March-
June 2020 (per 1,000)

Fig. 3  1522 helpline calls by regions (per 1000 people, 2013–2020)
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4.3  Daily Regional Emergency Calls in Lombardy

Figure 5 reports the daily number of calls to AREU—calls made to the Italy-wide 
emergency number in Lombardy to request an ambulance—from men and women 
for all reasons combined (top panel) and from women for accident or violence-
related purposes (bottom panel). Trends are very different across the two panels, 
especially around the lockdown period. The bottom panel shows a marked drop in 
calls to AREU made by women for accident or violence-related purposes in the 
immediate post-lockdown period—a piece of evidence which stands in contrast with 
trends for 1522 calls shown in Fig. 1 and discussed in Colagrossi et al. (2020), and 
with trends in calls to AREU made by both men and women for all reasons com-
bined (Fig. 5, top panel). One hypothesis is that in the wake of strict confinement 
measures, the threat of violence might increase importantly, hence women resort to 
the main IPV helpline (1522) to seek help and information, rather than requesting 
an ambulance (AREU), which would rather occur in the presence of actual violence. 
Also, given the general state of emergency, it is likely that lines for the emergency 

1500

2000

2500

3000

3500

E
m

er
ge

nc
y 

ca
lls

 to
 A

R
E

U
 fo

r 
al

l r
ea

so
ns

, m
en

 a
nd

 w
om

en

01jan2018 01jul2018 01jan2019 01jul2019 01jan2020 01jul2020

Day

40

60

80

100

120

140

E
m

er
ge

nc
y 

ca
lls

 to
 A

R
E

U
 fo

r 
vi

ol
en

ce
-r

el
at

ed
 p

ur
po

se
s,

 w
om

en
 o

nl
y

01jan2018 01jul2018 01jan2019 01jul2019 01jan2020 01jul2020

Day

Fig. 5  Daily number of calls to AREU from men and women for all reasons combined (top panel) and 
from women for accident or violence-related purposes (bottom panel)
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number were congested for other reasons (this clearly emerges from Fig.  5, top 
panel), hence most calls could not go through and IPV victims resorted to the pri-
mary helpline (1522) irrespective of type of threat. Alternatively, it may be the case 
that women calling do not provide the exact reason underlying the emergency (e.g., 
due to stigma), thus leading to mis-recording and/or mis-reporting of information on 
reasons behind the calls.

We last test the relationship between online searches and daily calls to the 
emergency number in Lombardy using daily data from AREU. Note, once again, 
that emergency calls to AREU differ from 1522 calls as the former are aimed at 
requesting an ambulance, thus measuring actual violent cases that require immedi-
ate help and assistance. Consistently with such discrepancy, our results with AREU 
data—reported in Fig.  6—are rather different from the above. While the sign of 
the estimated coefficients is for the most part positive and aligned with the above, 
only searches for the keyword feminicide positively and significantly predict emer-
gency calls to AREU for the whole period considered (empty dot)—full results in 
the Online Appendix Table A12. Estimates are also robust to including month fixed 
effects (Table A13) and clustered standard errors at the month level (Table A14). 
However, the evidence changes drastically when restricting the focus to the post-
lockdown period (empty square). The estimated coefficient on online searches gets 
two to six times bigger in magnitude for all keywords except for rape, and the coef-
ficient becomes statistically significant for the keywords 1522, abuse, domestic 
violence and sexual violence. Note that three of the four keywords—namely 1522, 
abuse, and sexual violence—are the same ones that become more strongly signifi-
cant when predicting 1522 calls in the post-lockdown period in Fig. 4—full results 
reported in Table A15. These findings imply that the tendency to seek IPV-related 
help online and reported IPV emergencies are more aligned during the lockdown 
period as Google, and Internet in general, become major sources for information-
seeking during confinement periods. Overall, our core results combined seem to 
suggest that online searches are a powerful tool to track potential threats of IPV 
before and after global-level crises such as the current COVID-19 pandemic—with 
stronger predictive power post-crisis—while online searches help predict actual vio-
lence only in post-crises scenarios.

5  Validation of Keywords

Despite their common appearance in existing scholarship and popular presence in 
the international IPV discourse, we acknowledge that the keywords chosen might 
not fully represent the type of keywords that women would look for if faced with 
a threat of IPV, or might just be representative of searches conducted by specific 
population strata (e.g., high-SES women). We thus decided to validate our keywords 
by asking people directly which keywords they would look for if they were to search 
for help and/or information on Google. We achieved this goal by running a short 
online survey targeting the population 18+ in Italy through a computer-assisted 
web interviewing (CAWI) procedure and the Facebook Application Programming 
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Interface (API).23 The survey—completely anonymous—lasted approximately five 
minutes and included two open-ended questions in which respondents could freely 
write the first three words they would search for in Google if they were to seek 
information or help on IPV,24 and a battery of 19 pre-selected keywords from which 
respondents could select a maximum of 3. This battery included the nine keywords 
that we selected from the review of the existing literature—and feature in the core 
analyses—plus 10 other keywords extracted from Italian newspapers, newscasts, and 
qualitative interviews carried out with experts (e.g., members of the executive com-
mittee of AREU Lombardy, and volunteers from anti-violence centers both inter-
viewed in January 2021) and researchers who have previously dealt with issues 
of IPV in Italy (interviewed in December 2020 and January 2021). The rationale 
behind the choice to include 10 additional keywords on top of the nine selected a 
priori was twofold. On one hand, we wanted to verify that the words selected ex-
ante were also suitable to our study setting and produced enough digital “results" to 
serve as valid predictors. On the other hand, we wanted to be sure that we were not 
missing anything specific to the Italian context such as, for instance, words that per-
tain to colloquial jargon (though excluding dialectal words and expressions).

We looked both at the frequency of words reported by the Facebook survey 
respondents in the two open-ended questions (Figure A3) and at the words selected 
among the battery of 19 items proposed (Figure A4). Reassuringly, some words that 
appear most frequently in the open-ended questions such as domestic violence (vio-
lenza domestica) and feminicide (femminicidio) were already included among the 
ex-ante keywords employed in the core empirical analyses, thus validating some of 
our initial choices. Conversely, three frequently cited words that were not included 
in the ex-ante set of keywords were anti-violence center (centro antiviolenza), 
woman (donna) and help (aiuto). In the analyses that follow we focus on the former 
as a unique keyword, while the latter two are combined in no specific order (woman 
& help) given that, if taken individually, they would not be exclusively IPV-related.

When looking at the frequency of the words chosen among the list of 19 key-
words proposed, we find that 55% of respondents selected domestic violence as the 
most common keyword—one of the keywords that features most prominently in our 
core analyses and in the word cloud (Figure  A3)—followed by violence & home 
(37%), violence & help (32%), violent partner (29%), violence & rape (28%), abuse 
(16%), and violence (15%). While abuse was also already included in the keywords 
selected ex-ante, the keywords including “violence” were not. We therefore down-
loaded them, together with anti-violence center and woman & help from the open-
ended questions, for the same period under investigation. For some keywords, the 

23 A description of the procedures implemented during the survey is provided in the Online Appendix. 
Note that the sample was made nationally representative of the Italian population in terms of demograph-
ics using pot-stratification weights, as commonly done with online surveys. See, for instance, Alexander 
et al. (2022) and Battiston et al. (2021).
24 (1) “Imagine you are seeking information on Google about intimate partner violence. Which key-
words would you use and insert in the search engine?” and (2) “Imagine you are seeking help and sup-
port on Google about intimate partner violence. Which keywords would you use and insert in the search 
engine (Please, list the three main words that come to your mind)?”.
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Google Trends search query provided either partial results for more recent times or 
no results at all due to low search volumes. We thus only kept the three violence-
related keywords with a satisfactory search volume, namely violent partner, vio-
lence & help, and violence & home.25

We then replicated the national-level analyses with our complete dataset by using 
the daily number of valid 1522 calls and daily number of Google hits for those key-
words that were not included ex-ante but emerged as popular choices subject to ade-
quate search volume on Google Trends. Results from this exercise are reported in 
Figure A5 in the Appendix, which shows that the two keywords that are positively 
and significantly correlated with 1522 calls are anti-violence center and violence & 
home which are, in fact, the two keywords exhibiting the highest correlations with 
Google searches for “1522” (Table A17)—the keyword with the strongest and most 
consistent predictive power across the three data sources in the core analyses. Over-
all, this validation exercise demonstrated that our initial choice of keywords was 
rather adequate and performed quite well, especially for some very popular key-
words such as domestic violence, abuse, and feminicide, yet we neglected a couple 
of important dimensions that individuals actively search for, namely anti-violence 
center (emerging from the open-ended questions summarized in the word cloud) and 
violence & home. Interestingly, more colloquial expressions such as hit (menare) 
and blows (botte) did not emerge as popular choices.

5.1  Digital Divides

While the predictive potential of digital traces left by users on search engines is 
often overlooked, digital traces might be less suited to understanding the exist-
ence and magnitude of digital divides. We conclude this investigation by explor-
ing whether the predictive potential of digital traces differs for particular groups of 
users. The existence of third-level digital divides suggests that the ability to leverage 
the potential of specific digital technologies (e.g., search for the correct keyword or 
interpret and leverage the information received in the best possible way) may vary 
widely by socioeconomic status. It is therefore crucial to know, or at least infer, for 
which categories of people digital traces may be more (or less) effective towards a 
specific goal (Olteanu et al., 2019).

The best way to overcome this issue would be to leverage advanced artificial intel-
ligence algorithms that take into account the different online behaviors of different 
categories of the population (Dargin et al., 2021). As promising as this might sound, 
its scalability in terms of applied social research is challenged by the complexities 
inherent in such models. A simpler way is to combine the analysis of digital traces 
with survey data in order to understand who uses the technology to obtain what type 
of information—the strategy we follow here. Specifically, the data obtained from the 
Facebook survey allow us to explore if specific characteristics of the respondents, 

25 For the daily data downloaded at the country level, violence & rape and violent partner (female) did 
not produce any result. Violent partner (male) and violence & help had missing daily data in earlier years 
but complete weekly data.



1 3

Harnessing the Potential of Google Searches for Understanding…

such as the level of education, are associated with the likelihood of searching one 
keyword versus another.

Figure 7 plots coefficients from a simple OLS regression of Google searches—
the nine keywords included in the core analyses plus the three identified as popular 
from the closed-ended question—on a dummy taking value 1 if the female respond-
ent has completed high-school diploma or less (an appropriate threshold for “low-
SES” in the Italian context), while controlling for age and current marital status 
and using appropriate post-stratification weights. The figure provides evidence of 
a negative association between low-SES and searches for keywords 1522, domestic 
violence, feminicide, and sexual violence, with statistically significant coefficients 
for the former two keywords. This finding suggests that there are keywords—and 
primarily those that exhibit high predictive power in the core analyses across the 
three data sources—which are more likely searched by high-SES individuals. Most 
other keywords are positively associated with the low-SES dummy, yet coefficients 
are not statistically significant. Examples of keywords with low predictive power 
that are positively associated with the low-SES dummy are home & abuse, home 
& rape, violent partner, and violence & help. One exception to this SES-cleavage 
whereby higher-SES individuals search for keywords that are more “consequential” 
is gender-based violence, which emerges as rather relevant from the core analyses, 
yet it exhibits a positive association with low-SES. Overall, results from this simple 
exercise suggest that high-SES individuals are, as hypothesized (HP3), more likely 

Lo
w

-S
E

S

-.15 -.1 -.05 0 .05 .1

1522

Abuse

Home & Abuse

Home & Rape

Feminicide

Rape

Domestic Violence

Gender-based viol.

Sexual viol.

Violent partner

Violence & help

Violence & home

Fig. 7  Coefficient plot from regressions of Google searches on a dummy for low-SES (high-school 
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to use search engines more effectively than their low-SES peers, corroborating the 
existence of third-level digital divides.

6  Conclusions and Discussion

This study addressed the question of whether big data might help to reach “hard-to-
reach” populations such as victims of intimate partner violence using Italy as a case 
study. We explored three related research questions. First, we investigated whether 
online searches help predict instances of IPV in Italy over the last half decade. Sec-
ond, we assessed whether the predictive power of online searches is higher, lower, 
or unaltered in the wake of global-level crises such as the current COVID-19 pan-
demic. To do so, we relied on search frequencies for multiple keywords measur-
ing different facets of IPV, and we combined three different data sources varying in 
terms of temporal coverage and level of analysis. By combining multiple sources 
of data, we were also able to characterize instances of IPV into potential violence 
(or “threat” of violence) and actual violent cases as measured by calls to request 
an ambulance. Lastly, we explored whether there are socioeconomic differences in 
terms of who benefits the most from being online and from online search behav-
ior related to IPV. To this end—and in order to validate our a priori selection of 
nine keywords that we deemed relevant in an international comparative context—we 
designed a new Facebook survey asking respondents directly which keyword they 
would search for in Google if they were to look for information and/or help on IPV.

Starting from the first research question, our findings at the country-level suggest 
that online searches using selected keywords well predict daily calls to domestic-
violence helplines. The same overall finding is confirmed by regional-level analyses 
predicting yearly—rather than daily—calls, even after controlling for regional-level 
controls such as GDP per capita, unemployment rate, and educational attainment. 
Conversely, analyses on daily calls to the emergency number in Lombardy—prox-
ying for actual threats of violence—provide little evidence of predictive power of 
online searches, except for the keyword feminicide which, reasonably, turns out to be 
the most closely related to an ambulance request. These findings combined suggest 
that digital traces emerge as a powerful tool to track the risk of potential violence 
in “normal” or non-crises circumstances, while they are seemingly less effective at 
tracking actual violent cases reported.

Moving to the second research question, while country-level analyses show lit-
tle evidence of differential associations in the post-lockdown period, regional- and 
Lombardy-level analyses do suggest far stronger associations—both in terms of 
magnitude and statistical significance—in the post-lockdown period, with a high 
degree of concordance in terms of the most relevant keywords. Two are the implica-
tions of these findings. First, these results underscore the key relevance of search 
engines—and of online connectivity in general—for women seeking help during 
confinement periods in which traditional help mechanisms become harder to reach. 
Second, findings from Lombardy which showed little to no associations in non-cri-
ses times (i.e., pre-lockdown) in fact reveal that online searches can also be a power-
ful tool to track actual violent cases in situations of global crises such as the current 
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COVID-19 pandemic. As such, we are hopeful that policymakers will take these 
findings at face value and rely more on these types of data and analyses to think 
about how to best devise surveillance/monitoring systems to contain, minimize, 
and even anticipate surges in IPV, as well as reflect on how to allocate financial 
resources targeted towards the management of IPV.

Lastly, our novel short Facebook survey provided an opportunity to validate 
our ex-ante choice of keywords, suggesting that we had properly identified at least 
some of the most popular keywords that individuals in Italy would search for in 
Google. Most importantly, additional analyses targeted specifically towards identi-
fying SES-differences in online behavior suggested that the keywords with lower 
predictive power were overwhelmingly chosen by low-SES individuals, while high-
SES more frequently selected the keywords with strongest predictive power. This 
is an important and novel finding, which suggests that high-SES individuals are, as 
hypothesized, more likely to use search engines more effectively than their low-SES 
counterparts. On a broader level, a finding of this kind corroborates the existence 
of third-level digital divides in Italy, supporting the idea that some individuals are 
indeed better equipped to leverage the full potential of specific digital technologies 
towards a specific end—in this case, looking for IPV-related information or seeking 
help through IPV helplines and/or emergency numbers.

To conclude, results from this study suggest that Google searches using selected 
keywords measuring different aspects of IPV may serve as powerful tools for track-
ing potential threats of IPV before and after global-level crises such as the COVID-
19 pandemic—with stronger predictive power post-crisis—while online searches 
help predict actual violence in post-crises scenarios only, likely pointing towards 
a more active use of the Internet and the online resources that the Internet offers. 
As a matter of fact, while actual reporting of IPV tends to be lower in times of cri-
ses, online connectivity tends to be high, either due to rising unemployment, forced 
lockdowns at home, or both. We thus conclude that big data might be a very impor-
tant—and, to date, widely underappreciated—resource for tracking or even antici-
pating IPV and getting a real-time picture of the brunt of domestic violence that 
women bear every day, but especially so in the wake of global-level crises. There is 
an important caveat, though, as our evidence also suggests that effective forecasting 
may be far more reliable among high-SES population strata. It is therefore crucial to 
devise policies aimed at closing all types of digital divides, not just those related to 
access (first-level) or knowledge (second-level).

Supplementary Information The online version contains supplementary material available at https:// doi. 
org/ 10. 1007/ s10680- 022- 09619-2.

Acknowledgments The authors are very grateful to staff from the Equal Opportunity Department (Presi-
dency of the Italian Council of Ministers) and Azienda Regionale Emergenza Urgenza (AREU) for pro-
viding access to restricted and sensitive data. The authors would also like to thank seminar participants 
at the 2022 Association des Démographes du Québec, the 2021 Princeton Summer School in Computa-
tional Social Science, the 2021 Canadian Population Society, the 2021 Population Association of Amer-
ica, the University of Trento, the Bocconi DisCont Research Group, and the Max Planck Institute for 
Demographic Research (Digital and Computational Demography Lab). Pesando acknowledges support 
from the School of Arts (start-up fund) at McGill University. These funds were used to conduct the online 
Facebook survey.

https://doi.org/10.1007/s10680-022-09619-2
https://doi.org/10.1007/s10680-022-09619-2


 S. Köksal et al.

1 3

Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, 
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as 
you give appropriate credit to the original author(s) and the source, provide a link to the Creative Com-
mons licence, and indicate if changes were made. The images or other third party material in this article 
are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons licence and your intended use is 
not permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission 
directly from the copyright holder. To view a copy of this licence, visit http:// creat iveco mmons. org/ licen 
ses/ by/4. 0/.

References

Abel, T., & McQueen, D. (2020). The COVID-19 pandemic calls for spatial distancing and social close-
ness: Not for social distancing! International Journal of Public Health, 65(3), 231. https:// doi. org/ 
10. 1007/ s00038- 020- 01366-7.

Agüero, J. M. (2021). COVID-19 and the rise of intimate partner violence. World Development, 
137(105217), 1–7. https:// doi. org/ 10. 1016/j. world dev. 2020. 105217.

Aizer, A. (2010). The gender wage gap and domestic violence. American Economic Review, 100(4), 
1847–59. https:// doi. org/ 10. 1257/ aer. 100.4. 1847.

Aizer, A. (2011). Poverty, violence, and health the impact of domestic violence during pregnancy on 
newborn health. Journal of Human Resources, 46(3), 518–538. https:// doi. org/ 10. 3368/ jhr. 46.3. 518.

Alexander, M., Polimis, K., & Zagheni, E. (2022). Combining social media and survey data to nowcast 
migrant stocks in the United States. Population Research and Policy Review, 41, 1–28. https:// doi. 
org/ 10. 1007/ s11113- 020- 09599-3.

Anderberg, D., Rainer, H., & Siuda, F. (2021). Quantifying domestic violence in times of crisis: An inter-
net search activity-based measure for the COVID-19 pandemic. Journal of the Royal Statistical 
Society: Series A (Statistics in Society). https:// doi. org/ 10. 1111/ rssa. 12780.

Arenas-Arroyo, E., Fernandez-Kranz, D., & Nollenberger, N. (2021). Intimate partner violence under 
forced cohabitation and economic stress: Evidence from the COVID-19 pandemic. Journal of Pub-
lic Economics, 194, 104350. https:// doi. org/ 10. 1016/j. jpube co. 2020. 104350.

Battiston, P., Kashyap, R., & Rotondi, V. (2021). Reliance on scientists and experts during an epidemic: 
Evidence from the COVID-19 outbreak in Italy. SSM-Population Health, 13, 100721. https:// doi. 
org/ 10. 1016/j. ssmph. 2020. 100721.

Berniell, I., & Facchini, G. (2021). COVID-19 lockdown and domestic violence: Evidence from inter-
net-search behavior in 11 countries. European Economic Review, 136, 103775. https:// doi. org/ 10. 
1016/j. euroe corev. 2021. 103775.

Billari, F., D’Amuri, F., & Marcucci, J. (2016). Forecasting births using Google. In Carma 2016: 1st 
international conference on advanced research methods in analytics, Editorial Universitat Politéc-
nica de Valéncia, pp. 119–119.

Billari, F. C., & Zagheni, E. Big data and population processes: A revolution? In A. Petrucci & R. Verde 
(Eds.), In Statistics and Data Science: New Challenges, New Generations 28–30 June 2017, Pro-
ceedings of the Conference of the Italian Statistical Society, pp. 167–178.

Brownstein, J. S., Freifeld, C. C., & Madoff, L. C. (2009). Digital disease detection-harnessing the Web 
for public health surveillance. The New England Journal of Medicine, 360(21), 2153–2157. https:// 
doi. org/ 10. 1056/ NEJMp 09007 02.

Bullinger, L. R., Carr, J. B., & Packham, A. (2021). COVID-19 and crime: Effects of stay-at-home orders 
on domestic violence. American Journal of Health Economics, 7(3), 249–280. https:// doi. org/ 10. 
1086/ 713787.

Card, D., & Dahl, G. B. (2011). Family violence and football: The effect of unexpected emotional cues 
on violent behavior. The Quarterly Journal of Economics, 126(1), 103–143. https:// doi. org/ 10. 1093/ 
qje/ qjr001.

Carlyle, K. E., Guidry, J. P., & Burton, C. (2021). Recipes for prevention: An analysis of intimate partner 
violence messages on Pinterest. Journal of Interpersonal Violence, 36(11–12), 6106–6123. https:// 
doi. org/ 10. 1177/ 08862 60518 812073.

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1007/s00038-020-01366-7
https://doi.org/10.1007/s00038-020-01366-7
https://doi.org/10.1016/j.worlddev.2020.105217
https://doi.org/10.1257/aer.100.4.1847
https://doi.org/10.3368/jhr.46.3.518
https://doi.org/10.1007/s11113-020-09599-3
https://doi.org/10.1007/s11113-020-09599-3
https://doi.org/10.1111/rssa.12780
https://doi.org/10.1016/j.jpubeco.2020.104350
https://doi.org/10.1016/j.ssmph.2020.100721
https://doi.org/10.1016/j.ssmph.2020.100721
https://doi.org/10.1016/j.euroecorev.2021.103775
https://doi.org/10.1016/j.euroecorev.2021.103775
https://doi.org/10.1056/NEJMp0900702
https://doi.org/10.1056/NEJMp0900702
https://doi.org/10.1086/713787
https://doi.org/10.1086/713787
https://doi.org/10.1093/qje/qjr001
https://doi.org/10.1093/qje/qjr001
https://doi.org/10.1177/0886260518812073
https://doi.org/10.1177/0886260518812073


1 3

Harnessing the Potential of Google Searches for Understanding…

Carlyle, K. E., Guidry, J. P., Dougherty, S. A., & Burton, C. W. (2019). Intimate partner violence on 
Instagram: Visualizing a public health approach to prevention. Health Education & Behavior, 46(2 
suppl), 90S-96S. https:// doi. org/ 10. 1177/ 10901 98119 873917.

Cesare, N., Lee, H., McCormick, T., Spiro, E., & Zagheni, E. (2018). Promises and pitfalls of using 
digital traces for demographic research. Demography, 55(5), 1979–1999. https:// doi. org/ 10. 1007/ 
s13524- 018- 0715-2.

Colagrossi, M., Deiana, C., Geraci, A., & Giua, L. (2020). Hang up on stereotypes: Domestic violence 
and anti-abuse helpline campaign. Available at SSRN 3643922. https:// doi. org/ 10. 2139/ ssrn. 36439 
22

Compton, R. (2019). A data-driven approach to the fragile families challenge: Prediction through princi-
pal-components analysis and random forests. Socius: Sociological Research for a Dynamic World, 
5, 237802311881872. https:// doi. org/ 10. 1177/ 23780 23118 818720.

Crowe, A., Overstreet, N. M., & Murray, C. E. (2021). The intimate partner violence stigma scale: Initial 
development and validation. Journal of Interpersonal Violence, 36(15–16), 7456–7479. https:// doi. 
org/ 10. 1177/ 08862 60519 834095.

Dargin, J. S., Fan, C., & Mostafavi, A. (2021). Vulnerable populations and social media use in disasters: 
Uncovering the digital divide in three major us hurricanes. International Journal of Disaster Risk 
Reduction, 54, 102043. https:// doi. org/ 10. 1016/j. ijdrr. 2021. 102043.

Del Bono, E., & Vuri, D. (2011). Job mobility and the gender wage gap in Italy. Labour Economics, 
18(1), 130–142. https:// doi. org/ 10. 1016/j. labeco. 2010. 06. 002.

Delpierre, C., & Kelly-Irving, M. (2018). Big Data and the study of social inequalities in health: Expecta-
tions and issues. Frontiers in Public Health, 6(October), 312. https:// doi. org/ 10. 3389/ fpubh. 2018. 
00312.

Every-Palmer, S., Jenkins, M., Gendall, P., Hoek, J., Beaglehole, B., Bell, C., et al. (2020). Psychological 
distress, anxiety, family violence, suicidality, and wellbeing in New Zealand during the COVID-19 
lockdown: A cross-sectional study. PLOS One, 15(11), e0241658. https:// doi. org/ 10. 1371/ journ al. 
pone. 02416 58.

Eysenbach, G. (2009). Infodemiology and infoveillance: Framework for an emerging set of public health 
informatics methods to analyze search, communication and publication behavior on the Internet. 
Journal of Medical Internet Research, 11(1), e11. https:// doi. org/ 10. 2196/ jmir. 1157.

Fatehkia, M., Kashyap, R., & Weber, I. (2018). Using Facebook ad data to track the global digital gender 
gap. World Development, 107, 189–209. https:// doi. org/ 10. 1016/j. world dev. 2018. 03. 007.

Ginsberg, J., Mohebbi, M. H., Patel, R. S., Brammer, L., Smolinski, M. S., & Brilliant, L. (2009). Detect-
ing influenza epidemics using search engine query data. Nature, 457(7232), 1012–1014. https:// doi. 
org/ 10. 1038/ natur e07634.

Henke, A., & Hsu, L. (2022). Covid-19 and domestic violence: Economics or isolation? Journal of Fam-
ily and Economic. https:// doi. org/ 10. 1007/ s10834- 022- 09829-0.

Hsu, L.-C., & Henke, A. (2021). Covid-19, staying at home, and domestic violence. Review of Economics 
of the Household, 19(1), 145–155. https:// doi. org/ 10. 1007/ s11150- 020- 09526-7.

ISTAT. (2020). http://dati.istat.it/http:// www. dati. istat. it/
Kashyap, R., Fatehkia, M., Al Tamime, R., & Weber, I. (2020). Monitoring global digital gender inequal-

ity using the online populations of Facebook and Google. Demographic Research, 43, 779–816. 
https:// doi. org/ 10. 4054/ DemRes. 2020. 43. 27.

Lazer, D. M. J., Pentland, A., Watts, D. J., Aral, S., Athey, S., Contractor, N., et al. (2020). Computa-
tional social science: Obstacles and opportunities. Science, 369(6507), 1060–1062. https:// doi. org/ 
10. 1126/ scien ce. aaz81 70.

Leslie, E., & Wilson, R. (2020). Sheltering in place and domestic violence: Evidence from calls for ser-
vice during Covid-19. Journal of Public Economics, 189, 104241. https:// doi. org/ 10. 1016/j. jpube co. 
2020. 104241.

Liang, B., Goodman, L., Tummala-Narra, P., & Weintraub, S. (2005). A theoretical framework for under-
standing help-seeking processes among survivors of intimate partner violence. American Journal of 
Community Psychology, 36(1–2), 71–84. https:// doi. org/ 10. 1007/ s10464- 005- 6233-6.

Lindberg, L., VandeVusse, D, Mueller, A., Kirstein, J., & Mariell. (2020). Early impacts of the COVID-
19 pandemic: Findings from the 2020 Guttmacher Survey of Reproductive Health Experiences 
(tech. rep. June). Guttmacher Institute.

Lomazzi, V. (2017). Gender role attitudes in Italy: 1988–2008: A path-dependency story of traditional-
ism. European Societies, 19(4), 370–395. https:// doi. org/ 10. 1080/ 14616 696. 2017. 13183 30.

https://doi.org/10.1177/1090198119873917
https://doi.org/10.1007/s13524-018-0715-2
https://doi.org/10.1007/s13524-018-0715-2
https://doi.org/10.2139/ssrn.3643922
https://doi.org/10.2139/ssrn.3643922
https://doi.org/10.1177/2378023118818720
https://doi.org/10.1177/0886260519834095
https://doi.org/10.1177/0886260519834095
https://doi.org/10.1016/j.ijdrr.2021.102043
https://doi.org/10.1016/j.labeco.2010.06.002
https://doi.org/10.3389/fpubh.2018.00312
https://doi.org/10.3389/fpubh.2018.00312
https://doi.org/10.1371/journal.pone.0241658
https://doi.org/10.1371/journal.pone.0241658
https://doi.org/10.2196/jmir.1157
https://doi.org/10.1016/j.worlddev.2018.03.007
https://doi.org/10.1038/nature07634
https://doi.org/10.1038/nature07634
https://doi.org/10.1007/s10834-022-09829-0
https://doi.org/10.1007/s11150-020-09526-7
http://www.dati.istat.it/
https://doi.org/10.4054/DemRes.2020.43.27
https://doi.org/10.1126/science.aaz8170
https://doi.org/10.1126/science.aaz8170
https://doi.org/10.1016/j.jpubeco.2020.104241
https://doi.org/10.1016/j.jpubeco.2020.104241
https://doi.org/10.1007/s10464-005-6233-6
https://doi.org/10.1080/14616696.2017.1318330


 S. Köksal et al.

1 3

Mancini, G. (2017). Women’s labor force participation in Italy, 1861–2016. HHB Working Paper Series, 
8.

Martins-Filho, P. R. S., Mendes, M. L. T., Reinheimer, D. M., do Nascimento-Júnior, E. M., Vaez, A. 
C., Santos, V. S., & Santos, H. P. (2018). Femicide trends in Brazil: Relationship between public 
interest and mortality rates. Archives of Women’s Mental Health, 21(5), 579–582. https:// doi. org/ 10. 
1007/ s00737- 018- 0842-1.

Massicotte, P., & Eddelbuettel, D. (2021). GtrendsR: Perform and display Google Trends queries [R 
package version 1.5.0].

McCauley, H. L., Bonomi, A. E., Maas, M. K., Bogen, K. W., & O’Malley, T. L. (2018). # MaybeHe-
DoesntHitYou: Social media underscore the realities of intimate partner violence. Journal of Wom-
en’s Health, 27(7), 885–891. https:// doi. org/ 10. 1089/ jwh. 2017. 6560.

Menniti, A., Demurtas, P., Arima, S., & De Rose, A. (2015). Housework and childcare in Italy: A persis-
tent case of gender inequality. Genus, 71(1), 79–108.

Murray, C. E., Crowe, A., & Brinkley, J. (2015). The stigma surrounding intimate partner violence: A 
cluster analysis study. Partner Abuse, 6(3), 320–336. https:// doi. org/ 10. 1891/ 1946- 6560.6. 3. 320.

Naldini, M., & Jurado, T. (2013). Family and welfare state reorientation in Spain and Inertia in Italy 
from a European Perspective. Population Review. https:// doi. org/ 10. 1353/ prv. 2013. 0003.

Öhman, C. J., & Watson, D. (2019). Are the dead taking over Facebook? A Big Data approach to the 
future of death online. Big Data and Society, 6(1), 1–13. https:// doi. org/ 10. 1177/ 20539 51719 
842540.

Olteanu, A., Castillo, C., Diaz, F., & Kýcýman, E. (2019). Social data: Biases, methodological pit-
falls, and ethical boundaries. Frontiers in Big Data, 2, 13. https:// doi. org/ 10. 3389/ fdata. 2019. 
00013.

Pelat, C., Turbelin, C., Bar-Hen, A., Flahault, A., & Valleron, A.-J. (2009). More diseases tracked by 
using Google Trends. Emerging Infectious Diseases, 15(8), 1327. https:// doi. org/ 10. 3201/ eid15 
08. 090299.

Perez-Vincent, S. M., Carreras, E., Gibbons, M. A., Murphy, T. E., & Rossi, M. A. (2020). COVID-19 
lockdowns and domestic violence: Evidence from two studies in Argentina. Working paper 143 
Universidad de San Andres, Departamento de Economia.

Peterman, A., Potts, A., O’Donnell, M., Thompson, K., Shah, N., Oertelt-Prigione, S., & van Gelder, 
N. (2020). Pandemics and violence against women and children [Center for Global Development 
Working Paper No.528].

Piquero, A. R., Riddell, J. R., Bishopp, S. A., Narvey, C., Reid, J. A., & Piquero, N. L. (2020). Staying 
home, staying safe? A short-term analysis of COVID-19 on Dallas domestic violence. American 
Journal of Criminal Justice, 45(4), 601–635. https:// doi. org/ 10. 1007/ s12103- 020- 09531-7.

Purohit, H., Banerjee, T., Hampton, A., Shalin, V. L., Bhandutia, N., & Sheth, A. P. (2016). Gender-
based violence in 140 characters or fewer: A # BigData case study of Twitter. First Monday. 
https:// doi. org/ 10. 5210/ fm. v21i1. 6148.

Rampazzo, F., Zagheni, E., Weber, I., Testa, M. R., & Billari, F. (2018). Mater certa est, pater num-
quam: What can facebook advertising data tell us about male fertility rates? In Proceedings of 
the twelfth international aaai conference on web and social media. https:// www. aaai. org/ ocs/ 
index. php/ ICWSM/ ICWSM 18/ paper/ view/ 17891/ 17078

Reis, B. Y., & Brownstein, J. S. (2010). Measuring the impact of health policies using internet search 
patterns: The case of abortion. BMC Public Health. https:// doi. org/ 10. 1186/ 1471- 2458- 10- 514.

Rodriguez, I., Rodriguez, J.-V., Pardo-Quiiles, D.-J., Heras-Gonzalez, P., & Chatzigiannakis, I. (2020). 
Modeling and forecasting gender-based violence through machine learning techniques. Applied Sci-
ences, 10(22), 8244. https:// doi. org/ 10. 3390/ app10 228244.

Santero, A., & Naldini, M. (2020). Migrant parents in Italy: Gendered narratives on work/family balance. 
Journal of Family Studies, 26(1), 126–141. https:// doi. org/ 10. 1080/ 13229 400. 2017. 13453 19.

Schneider, D., Harknett, K., & McLanahan, S. (2016). Intimate partner violence in the Great Recession. 
Demography, 53(2), 471–505. https:// doi. org/ 10. 1007/ s13524- 016- 0462-1.

Storey, J. E. (2020). Risk factors for elder abuse and neglect: A review of the literature. Aggression and 
Violent Behavior, 50, 101339. https:// doi. org/ 10. 1016/j. avb. 2019. 101339.

Sylaska, K. M., & Edwards, K. M. (2014). Disclosure of intimate partner violence to informal social sup-
port network members: A review of the literature. Trauma, Violence, & Abuse, 15(1), 3–21. https:// 
doi. org/ 10. 1177/ 15248 38013 496335.

https://doi.org/10.1007/s00737-018-0842-1
https://doi.org/10.1007/s00737-018-0842-1
https://doi.org/10.1089/jwh.2017.6560
https://doi.org/10.1891/1946-6560.6.3.320
https://doi.org/10.1353/prv.2013.0003
https://doi.org/10.1177/2053951719842540
https://doi.org/10.1177/2053951719842540
https://doi.org/10.3389/fdata.2019.00013
https://doi.org/10.3389/fdata.2019.00013
https://doi.org/10.3201/eid1508.090299
https://doi.org/10.3201/eid1508.090299
https://doi.org/10.1007/s12103-020-09531-7
https://doi.org/10.5210/fm.v21i1.6148
https://www.aaai.org/ocs/index.php/ICWSM/ICWSM18/paper/view/17891/17078
https://www.aaai.org/ocs/index.php/ICWSM/ICWSM18/paper/view/17891/17078
https://doi.org/10.1186/1471-2458-10-514
https://doi.org/10.3390/app10228244
https://doi.org/10.1080/13229400.2017.1345319
https://doi.org/10.1007/s13524-016-0462-1
https://doi.org/10.1016/j.avb.2019.101339
https://doi.org/10.1177/1524838013496335
https://doi.org/10.1177/1524838013496335


1 3

Harnessing the Potential of Google Searches for Understanding…

van Deursen, A. J. A. M., & Helsper, E. J. (2015). The third-level digital divide: Who benefits most from 
being online? Studies in Media and Communications, 10, 29–53. https:// doi. org/ 10. 1108/ S2050- 
20602 01500 00010 002.

WHO. (2013). Global and regional estimates of violence against women: prevalence and health effects of 
intimate partner violence and non-partner sexual violence (tech. rep.). WHO. Geneva.

WHO. (2020). COVID-19 and violence against women What the health sector/system can do (tech. rep. 
March). WHO. https:// www. who. int/ repro ducti vehea lth/ publi catio ns/ emerg encies/ COVID- 19- 
VAW- full- text. pdf? ua=1

Xue, J., Chen, J., & Gelles, R. (2019a). Using data mining techniques to examine domestic violence top-
ics on Twitter. Violence and Gender, 6(2), 105–114. https:// doi. org/ 10. 1089/ vio. 2017. 0066.

Xue, J., Macropol, K., Jia, Y., Zhu, T., & Gelles, R. J. (2019b). Harnessing big data for social justice: 
An exploration of violence against women-related conversations on Twitter. Human Behavior and 
Emerging Technologies, 1(3), 269–279. https:// doi. org/ 10. 1002/ hbe2. 160.

Zagheni, E., & Weber, I. You are where you e-mail: Using email data to estimate international migra-
tion rates. In Proceedings of the 4th annual ACM web science conference, New York, pp. 348–351. 
ISBN: 9781450312288. https:// doi. org/ 10. 1145/ 23807 18. 23807 64

Zagheni, E., Weber, I., & Gummadi, K. (2017). Leveraging Facebook’s advertising platform to monitor 
stocks of migrants. Population and Development Review, 43(4), 721–734. https:// doi. org/ 10. 1111/ 
padr. 12102.

Publisher’s Note Springer Nature remains neutral with regard to jurisdictional claims in published 
maps and institutional affiliations.

Authors and Affiliations

Selin Köksal1  · Luca Maria Pesando2  · Valentina Rotondi3,4  · 
Ebru Şanlıtürk5 

 Luca Maria Pesando 
 lucamaria.pesando@mcgill.ca

 Valentina Rotondi 
 valentina.rotondi@supsi.ch

 Ebru Şanlıtürk 
 sanlituerk@demogr.mpg.de

1 Department of Social and Political Sciences, Bocconi University, Via Rontgen 1, 20136 Milan, 
Italy

2 Department of Sociology and Centre on Population Dynamics, McGill University, 855 
Sherbrooke Street West, Montréal, Québec H3A 2T7, Canada

3 University of Applied Sciences and Arts of Italian Switzerland, Via Pobiette 11, 6928 Manno, 
Switzerland

4 Leverhulme Centre for Demographic Science, Nuffield College, University of Oxford, Oxford, 
UK

5 Max Planck Institute for Demographic Research, Konrad-Zuse Str. 1, 18057 Rostock, Germany

https://doi.org/10.1108/S2050-206020150000010002
https://doi.org/10.1108/S2050-206020150000010002
https://www.who.int/reproductivehealth/publications/emergencies/COVID-19-VAW-full-text.pdf?ua=1
https://www.who.int/reproductivehealth/publications/emergencies/COVID-19-VAW-full-text.pdf?ua=1
https://doi.org/10.1089/vio.2017.0066
https://doi.org/10.1002/hbe2.160
https://doi.org/10.1145/2380718.2380764
https://doi.org/10.1111/padr.12102
https://doi.org/10.1111/padr.12102
http://orcid.org/0000-0003-0158-1348
http://orcid.org/0000-0002-1690-7163
http://orcid.org/0000-0003-0879-7635
http://orcid.org/0000-0003-4928-8351

	Harnessing the Potential of Google Searches for Understanding Dynamics of Intimate Partner Violence Before and After the COVID-19 Outbreak
	Abstract
	1 Introduction
	2 Background
	2.1 IPV in the Wake of COVID-19 and Existing Evidence from Big Data
	2.2 Help-Seeking Processes in Cases of IPV and the Role of SES

	3 Data and Methods
	3.1 Data
	3.2 Methods

	4 Results
	4.1 Daily Calls to the Helpline Number, Overall Italy
	4.2 Monthly Calls to the Helpline Number, Regions Across Italy
	4.3 Daily Regional Emergency Calls in Lombardy

	5 Validation of Keywords
	5.1 Digital Divides

	6 Conclusions and Discussion
	Acknowledgments 
	References




