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ABSTRACT

In 2020 and 2021, non-pharmaceutical interventions (NPIs) were implemented globally to mitigate
the transmission of COVID-19. This study is aimed to assess the impact of NPIs on the public mental
health in Ireland by drawing on two datasets: (1) data of 43,433 chats initiated at Text About It, a
free text-based mental health crisis service in Ireland, and (2) emotional well-being indicators
reported by respondents of the Amarach public opinion survey, carried out on behalf of the
Department of Health, Ireland. Our analysis reveals that COVID-19-related chats drove overall
volumes of chats to Text About It between June 2020 to July 2021. Surges in text volumes
immediately prior to new restrictions in Ireland indicate an association between the
announcements of the new restrictions and a sudden rise in mental health concerns. Through
segmented regression, seven distinct breakpoints were identified across weekly chat volumes at
Text About It, the majority of which co-occurred with dates when considerable changes in NPIs
were made. Significant high cross-correlation is found between emotional well-being variables
in the Amarach dataset and the number of weekly COVID-19 related texts to Text About It. This
analysis confirms the value of Text About It as community surveillance indicator for population
mental health.
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1. Introduction

With the rapid outbreak of the novel coronavirus disease
(COVID-19) in 2019, a range of public health policies
were implemented worldwide to mitigate its spread.
These policies included various measures, such as quar-
antine (the separation and restriction of movements of
a person who may have been exposed to a contagious dis-
ease) (Brooks et al. 2020), isolation (separation of infected
and susceptible populations) (Brooks et al. 2020), lock-
down (restricting the population to their residence),
school and workplace closures, and public transportation
or business closures. These measures are also known as
non-pharmaceutical interventions (NPIs).

NPIs, especially quarantines and lockdowns, often
result in separation from friends, family and loved ones,
boredom, loss of freedom and disruptions to daily life
(Brooks et al. 2020). Some well-known stressors associated
with the COVID-19 pandemic include a lack of sense of
being in control, heightened uncertainty, health-related
worries, economic disruptions, isolation and loneliness
(Bailey et al. 2022; Shanahan et al. 2022). All these factors

can be amplified due to disruption to the delivery of men-
tal health services. It can be difficult to obtain a compre-
hensive understanding of the mental health needs,
experiences and current state of a population (Brilhart
et al. 2021) as mental health is a complex and multifaceted
concept that is influenced by a variety of individual, social,
and environmental factors. Therefore, during a pandemic,
the psychological cost of NPIs can often neglected by the
policy makers, in favour of other aspects that could easily
be measured or observed (Briilhart et al. 2021).

Despite these challenges, efforts are being made to
collect and analyse data on mental health to better
understand the scope of the problem and identify
areas for improvement. Large datasets such as national
surveys and population-based studies can provide valu-
able information on the prevalence of mental health
problems and levels of access to mental health services.
Additionally, digital technologies and social media plat-
forms are being used to collect real-time data on mental
health and identify emerging trends and issues (Barros
et al. 2019). Integration of data science and machine
learning with digital technologies in mental health (for
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example, crisis helplines) allows researchers and service
providers to understand their clients better and yield
new insights on mental health issues (Bond et al.
2023). Datasets from crisis helplines can be considered
as an indicator of reported underlying mental health
concerns (Briilhart et al. 2021) and are a rich resource
to access the mental health concerns of a population.
Crisis textline data captures unprompted self-reports
of emotional distress as opposed to survey data which
generally captures prompted self-reports (Briilhart
et al. 2021). Remote crisis support helplines hold signifi-
cant potential to complement existing mental health
services by providing additional access to support,
especially for acute episodes of mental distress among
adolescents and young adults (Thompson, Sugg, and
Runkle 2018). They ofter several advantages over clinic
or hospital-based services including accessibility, con-
venience, flexibility and lower costs. Datasets stemming
from such services can be useful in public health
research. For example, Sugg, Dixon, and Runkle
(2019) used a crisis helpline dataset to determine the
association between temperature and crisis-seeking
behaviour. Thompson, Sugg, and Runkle (2018)
explored individual factors as well as geographical
trends associated with help-seeking behaviour for men-
tal health problems using crisis text service data. Althoff,
Clark, and Leskovec (2016) applied natural language
processing techniques on chat data to discover strategies
associated with better conversation outcomes. We pro-
pose using data from a recently established crisis text
service, Text About It, to better understand the impact
of COVID-19 restrictions on the mental health of the
population, and to examine the utility of this unique
dataset as a community surveillance tool. By combining
this dataset with national survey data, the Amarach sur-
vey, we seek to advance our understanding of the mental
health of the Irish population during the pandemic, and
the extent to which trends observed are consistent
across datasets.

The current study reports on Text About It data col-
lected during the COVID-19 pandemic, the first pub-
lished study to our knowledge reporting on this
dataset during this time. Previous research in Ireland
has explored the behaviour of callers to a crisis helpline
during the COVID-19 pandemic (Turkington, Mul-
venna, Bond, Ennis, et al. 2020). In that study, statistical
differences were observed in caller behaviour between
the pre-lockdown and active lockdown periods, and
findings suggested that service users relied on crisis
helpline services more during the lockdown period
due to an increased sense of isolation, worsening of
underlying mental illness due to the pandemic, and
reduction or overall removal of access to other support

resources. The current study advances our knowledge in
this area by specifically exploring the behaviour of users
of a crisis textline. Text messaging has emerged as a pri-
mary mode of communication generally and within
mental health care, particularly among youth who
may prefer text messaging as a more immediate, private,
and familiar means of communicating (Mokkenstorm
etal. 2017). In terms of demographics, previous research
in the US indicates that 76% of crisis texters are under
25, 79% are female, and 48% identified as other than
heterosexual/straight (Pisani et al. 2022). The increased
use of crisis text services may therefore reflect the
acceptability of this mode of service delivery for young
people and some at-risk groups.

The current research advances our knowledge in the
area by utilizing both the Text About It dataset (n =
43,433) and the Amadrach public opinion survey. The
Amdrach survey, conducted on behalf of the Depart-
ment of Health (as detailed in Section 3) contains data
on the percentage of responders who reported experien-
cing particular feelings like “Worry’, ‘Anger’, etc. (a full
list of emotional well-being variables is provided in Sec-
tion 3). The following is a list of statistical analyses per-
formed on the Text About It dataset.

(1) Exploratory data analyses to analyse the patterns
and frequency of incoming chats during different
times of the day and different days of the week.
We also measure the association between multiple
conversation topics in chats to Text About It.

(2) Multivariate linear regression to determine the
association between conversation topics discussed
in chats to Text About It and overall daily chat
volumes at Text About It.

(3) Segmented modelling via breakpoint regression with
multiple turning points to identify structural breaks
across the frequency of COVID-19-related chats to
Text About It. These were subsequently compared
with initiation dates of NPI phases in Ireland.

(4) Correlation analysis to measure the association
between frequency of chats to Text About It
and various emotional well-being indicators
reported by respondents of the Amarach public
opinion survey data.

(5) Correlation analysis between daily frequency of
COVID-19-related chats to Text About It with
COVID-19 confirmed cases numbers, death rate
and stringency index of the NPIs.

The rationale for these analyses is explained in Sec-
tion 4.

This paper is organised as follows. Section 2 presents
a review of the relevant research. In Section 3, details of



the datasets used in this study are presented. Section 4
describes the methods, their respective rationales and
findings of the research. Discussion and analysis of the
findings is provided in Section 5. Section 6 provides
concluding remarks.

2. Related research

A considerable number of papers provide evidence that
the implementation of quarantine restrictions or other
NPIs is often associated with negative mental health
outcomes. Brooks et al. (2020) reviewed 24 relevant
studies and concluded that the implementation of quar-
antine restrictions is often associated with negative
mental health outcomes. In this section, we provide a
review of a number of relevant research studies, includ-
ing studies that analyse crisis helpline datasets, and
studies conducted in Ireland and around the globe
focusing on the general population or on specific sub-
groups. All of these studies provide evidence of an
association between adverse mental health outcomes
and COVID-19 NPIs.

Analysis of crisis helpline data: Briilhart et al. (2021)
analysed helpline call data from 39 different mental
health support helplines from 19 countries during mul-
tiple COVID-19 waves. Through statistical analysis,
they concluded that the number of helpline calls
increased during the pandemic, with more people
reporting ‘fear of infection” and ‘loneliness’. They also
reported that increased stringency in containment pol-
icies was positively associated with an increased number
of calls, and an increase in income support measures
was associated with a decrease in the number of calls.
Arendst et al. (2020) analysed mental health crisis hotline
calls in Austria and Germany to investigate the impact
of NPIs on public mental health. In common with Briil-
hart et al. (2021), they conclude that the increase in the
number of calls to the helplines was co-incident with the
implementation of restrictive government responses.
van der Burgt et al. (2023) conducted a similar study
to analyse suicide prevention helpline call data in the
Netherlands. They observed that the call volumes at
the helpline noticeably increased in 2020 compared to
2019. Similar to Briilhart et al. (2021), they also observed
that demand for the helpline decreased during the first
lockdown in the Netherlands, but increased in the
second lockdown and ‘loneliness’ was most frequently
discussed in the calls which were related to COVID-109.

Impact of COVID-19 on mental health and well-being
in Ireland: O’Sullivan et al. (2021) reported that severe
restrictions during the COVID-19 pandemic had an
adverse impact on mental health and well-being of chil-
dren and adolescents in Ireland, who experienced
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increased feelings of isolation, depression and anxiety
and maladaptive behaviour. Research conducted on
patients in addiction psychiatry (Columb, Hussain,
and O’Gara 2020) revealed that social distancing
measures can cause increased isolation and lack of dis-
traction, which consequently can lead to alcohol misuse,
relapse of addiction and alcohol disorder. O’Connor
et al. (2021) highlighted that certain groups are highly
vulnerable to the adverse impacts on mental health:
COVID-19 survivors, people bereaved during the pan-
demic, front-line workers, individuals of low socio-
economic status, older people who have been advised
to cocoon, young people between the ages of 15 and
25, individuals with intellectual disabilities, pregnant
and post-partum people and those with a history of
mental illness. They emphasise that planning and
investing in secondary care mental health services
should be a priority in Ireland.

Impact of COVID-19 on mental health and well-being
globally: Various papers have been published to report
the impact of COVID-19 on mental health worldwide.
Bailey et al. (2022) concluded that over 40% of respon-
dents reported elevated psychological distress during
the pandemic. Similar to O’Connor et al. (2021), they
also observed that those who had a prior history of men-
tal health issues are more likely to be negatively
impacted by the pandemic, compared to those who
had none. One-third of the respondents of this study
had used social media to seek help for self-harm and
suicidal thoughts. Newby et al. (2020) conducted a sur-
vey of the general Australian population to examine
acute mental health responses to the pandemic. 78%
of the respondents of this survey reported a deterio-
ration in their mental health. A cross-sectional study
(Barron Millar et al. 2021) conducted on an adult popu-
lation in India during the first week of the lockdown
found similar patterns. Younger people experienced
greater health-related anxiety and relied heavily on
social media as a coping mechanism. A cross-sectional
survey carried out in China revealed that the high preva-
lence of mental health issues in the sample of general
Chinese population was associated with frequent social
media exposure during the COVID-19 outbreak.

A large-scale study by Dhaheri et al. (2021) across 18
different countries in the Middle East and North African
region found a mild stressful impact of the pandemic:
the Impact of Event Scale-Revised (Weiss 2007) mean
score was 29.3. Gloster et al. (2020) revealed that on
average 10% of the survey respondents had poor levels
of mental health, while around 50% had moderate men-
tal health during the lockdowns. Worrying about
finances was found to be a strong predictor of poor
mental health. Marashi et al. (2021), through a survey,
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reported a 22% increase in psychological stress and
moderate symptoms of anxiety and depression in the
respondents during the pandemic compared to before
its onset

Gimbrone et al. (2021) measured the association
between daily mobility of people in the US and Google
Health Trends search volumes for search terms related
to economic stress, mental health, suicide and self-
harm. They observed that declining mobility is associ-
ated with an increased number of searches for economic
stressor terms, mental health and suicide-related
searches. A further study (Duncan et al. 2021) from
the US conducted on adult twins endeavoured to study
the impact of reduced physical activity during the pan-
demic on the mental health. In contrast to Gimbrone
et al. (2021), Duncan et al. (2021) found no association
between physical activity and mental health outcomes.

A French study (Mary-Krause et al. 2021) uses longi-
tudinal data collected between March and June 2020 to
study the relationship between COVID-19 symptoms
and anxiety/depression. Their analysis showed that
indicators of COVID-19-like symptoms were associated
with symptoms of anxiety and depression. Similar to
Bailey et al. (2022), they conclude that people with
prior symptoms of anxiety and depression are five
times more likely to experience psychological stress
co-coinciding with COVID-19-like symptoms. Unlike
most other studies reviewed, this Indian study
(Vijayakumar et al. 2022) reports a 10% increase in
the number of deaths by suicide in India during the
pandemic in 2020, compared to the previous year
2019. COVID-19-related suicide deaths were
significantly more probable in men over 30 years of
age, married people, employed people and people with
a prior history of poor mental or physical health
(Pathare et al. 2020).

Impact of COVID-19 on mental health and well-being
of children, young adults and university students: Horita,
Nishio, and Yamamoto (2022) compared the mental
health of first-year university students in Japan over
three consecutive years (2019-2021). They found that
the mental health of the university students deteriorated
during the pandemic in 2020 but recovered to pre-pan-
demic levels in 2021. Rosen et al. (2021) carried out a
longitudinal study to measure the association between
pandemic-related stressors (health, financial, social,
school and physical environment) and changes in psy-
chopathology among children and adolescents during
the lockdowns and six months later. Their statistical
analysis reveals that pandemic-related stressors were
positively associated with internalising and externalising
psychopathology and that less screen time and exposure
to new media is associated with better mental health

outcomes in children. Another survey study (Elmer,
Mepham, and Stadtfeld 2020) conducted on a sample
of students in Switzerland revealed that stress, anxiety,
loneliness and depressive symptoms levels in students
significantly deteriorated two weeks into the lockdown,
compared to the period prior to COVID-19 lockdown.
A UK-based survey (Chen and Lucock 2022) revealed
that more than 50% of the university students had
high levels of anxiety and depression in the early days
of the pandemic. Similar to von Soest et al. (2022),
they found that females experienced significantly higher
levels of negative mental health compared to men. They
also found an association between cancellation of social
events during the lockdown and adverse mental health.
von Soest et al. (2022) present analysis of longitudinal
Norwegian survey data between 2014 and 2021. They
examined the potential effects of the pandemic on the
mental health of adolescents in Norway. They reported
an increase in depressive symptoms, pessimism and
screen time usage during the pandemic. Girls, younger
adolescents and adolescents from lower socio-economic
backgrounds showed most negative psychological
changes. In contrast to Briilhart et al. (2021) and Basu
et al. (2021), they did not observe any adverse changes
in adolescents’ ‘loneliness’ during the pandemic.

Impact of COVID-19 on the mental health and well-
being across other groups: A study (Jakubowski and
Sitko-Dominik 2021) conducted on 285 primary and sec-
ondary school teachers in Poland revealed that
teachers experienced mild symptoms of anxiety, stress
and depression during the first and second waves of the
COVID-19 pandemic. A cross-sectional descriptive
study carried out by Ferreira et al. (2021) found that
the COVID-19 pandemic had a negative impact on
newly graduated doctors. Basu et al. (2021) conducted a
large-scale international cross-sectional survey to investi-
gate the impact of COVID-19 on the mental health of
pregnant and post-partum people. Their analysis reveals
that 43% of women self-reported elevated symptoms of
post-traumatic stress disorder (PTSD) related to
COVID-19, 31% reported anxiety and depression and
54% reported loneliness. A longitudinal study (Proto
and Quintana-Domeque 2021) that compared individ-
uals before and after the pandemic found that the mental
health of men from Black, Asian, and minority ethnic
backgrounds was more negatively impacted during the
pandemic, compared to their white British counterparts.

Most researchers utilised survey data to explore the
relationship between COVID-19 and related restrictions
and mental health outcomes. The Text About It data,
utilised in the current study, offers a pivotal opportunity
to leverage a large crisis text line dataset to advance our
knowledge of such relationships.



Crisis text line users have been found to be a diverse
group. In previous US-based research, the majority of
crisis text users were under the age of 25 years, the
vast majority of these aged between 14 and 24 years.
Nearly half identified as belonging to minority races/
ethnicities, 7.7% identified as a gender minority (i.e.
not male or female), including 2.7% trans-male or
trans-female, approximately a quarter identified as
bisexual or pansexual (Pisani et al. 2022). The current
dataset therefore offers an important opportunity to
research the mental health of a diverse cross-section
of Irish society. Furthermore, the current text line
dataset extends our knowledge on the impact of
COVID-19 and related restrictions on mental health
outcomes, primarily acquired through survey-based
data to-date.

3. Datasets
3.1. Text About It dataset

Text About It is a free mental health support service in
Ireland that provides 24/7 text message support to indi-
viduals in crisis. The Text About It dataset
comprises metadata of the text messages sent to Text
About It between 1st January 2020 and 30th June
2021. It comprises 43,433 observations, each represents
a text conversation initiated to Text About It. The col-
umns represent attributes of the chat, including the
date and time when the chat was initiated, the date
and time when it ended, a unique user ID and a text
ID. At the end of the chat, the trained volunteer is
asked to populate a form selecting the topics that were
discussed during the chat. There are 45 such topics
listed on the form. The volunteer can check multiple
topics for one chat. Some new categories of topics
were added after 1 January 2021, while ‘COVID-19’
was introduced in March 2020. The contents of the
chats themselves are not available for analysis due to
confidentiality constraints. This dataset does not con-
tain any user-specific attributes, such as age, gender
and geographical location.

Text About It was officially launched on 15th June
2020. Prior to that, it was available as a beta version
only to a small set of users. For consistency in our analy-
sis, we removed all data before 16 June 2020 and only
use data from 16 June 2020 to 30 June 2021.

3.2. Amdrach dataset

For our research, we also use the survey data collected
by the Irish market research company Amarach. Amar-
ach was commissioned to survey and track public
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opinion during the pandemic on behalf of the Depart-
ment of Health, Government of Ireland. These surveys
were conducted using Amarach’s SmartPoll panel and
weighted to the demographics of the adult population.
The panel of respondents is a community of adults in
Ireland that can register their opinion of important
issues and topics. The registered panel members are
then regularly invited to participate in surveys, focus
groups and interviews over a diverse range of topics.
The emotional well-being part of the COVID-19 survey
records the percentage of people experiencing ‘worry’,
‘enjoyment’, ‘anxiety’, ‘boredom’, ‘happiness’, ‘stress’,
‘frustration’, ‘sadness’, ‘loneliness’, ‘fear’, ‘anger’ and
‘intolerance’ on that particular day.

The survey datasets were provided to us by the
Department of Health, Ireland. The surveys
were conducted each week between 26 March 2020
and 20 December 2021. The number of respondents
varied from week to week. The average number of
respondents between 26 March 2020 and 20 December
2021 is 1813.8, with a standard deviation of 239.

3.3. Our World in Data

We use the COVID-19 dataset maintained by ‘Our
World in Data’ (Mathieu et al. 2020). Variables used
in our analysis include COVID-19 daily new confirmed
cases and the stringency index. The stringency index is a
composite score of 9 response indicators including
school closures, workplace closures, travel bans, etc.
scaled between 0 and 100, with 100 being the strictest.
The stringency index reflects the extent of the response
taken by the government to slow down the spread of
COVID-19. For the purpose of this study, the
COVID-19 cases occurring between 15 June 2020 and
30 June 2021 were obtained.

4, Methods and findings

Several statistical methods were utilised in this study.
Table 1 details the methods used and the rationale of
their selection.

4.1. Exploratory data analysis

After initial preprocessing of the Text About It dataset,
the following exploratory data analyses are performed:

4.1.1. Text About It chat frequencies on different
days of the week

First, volumes of chats to Text About It on different days
of the week were analysed. The average number of chats
initiated each day of the week is shown in the graph in
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Figure 1(a). As can be seen, Monday has the highest
volume of chats to Text About It, whereas Friday has
the lowest volume. The difference in means between
Mondays and Fridays is statistically significant
(p-value < .01). A Welch two sample t-test was carried
out to calculate the statistical significance between the
chat volumes on these two days.

An ANOVA test was also performed to determine the
statistical significance of difference in means of number
of chats on each day of the week. A one-way ANOVA
revealed that there was a statistically significant difference
in the number of chats between at least two groups
(F(betweengroupsdf, withingroupsdf) = 2.768, p =.012).
Tukey’s HSD Test for multiple comparisons found that
the mean value of chats was significantly different
between Mondays and Fridays (p=.059 , 95% ClI. =
—0.49, 45.00).

4.1.2. Text About It chat frequencies at different
times of the day

To analyse the chat patterns during different times of a
day, we break a day into four parts: night (12am to
6am), morning (6am to 12pm), afternoon (12pm to
6pm) and evening (6pm to 12am). Figure 1(b) shows
the average number of chats at each part of the day. It
can be observed that the morning is the least busy time
and the evening is the most busy time at Text About It.
We used a Welch Two Sample t-test , which reveals
that the difference between the number of chatsat each
time of the day is statistically significant (p-value < .01).
Figure 1(c) shows the average number of chats at each
hour of the day. It can be seen that incoming traffic of
chats to Text About It peaks between 2100 h and 2300 h.

4.1.3. Correlogram of conversation topics of chats
to Text About It

Correlation analysis was carried out between each conver-
sation topic in the Text About It dataset. Each variable cor-
responding to a conversation topic in the dataset is a

Table 1. Statistical methods used in this study.

binary variable (1 representing whether the corresponding
topic was discussed during the chat and 0 if not). We used
Phi Coefficient (¢) for correlation analysis, which is a
measure of association between two binary variables. As
some additional attributes were added after January
2021, the dataset is split into two parts: before 1st January
2021 and after 2021. Figure 2(a) shows cross-correlation
between variables in the Text About It dataset prior to
1st January 2021. The blue shade indicates positive corre-
lation and the red shade indicates negative correlation.
The strength of the blue or the red shade reflects the
strength of the correlation coefficient. Empty cells depict
a non-significant correlation. In this plot, we can see
that the attributes ‘Ladder Desire’, ‘Ladder Intent’, ‘Ladder
Capability’ and ‘Ladder Timeframe’ are all positively cor-
related with ‘Suicide’. This is not surprising as these four
ladder criteria are used by Text About It as part of a
Suicide Consideration Tool to look at suicide risk and
safety factors. ‘Ladder Timeframe’ is indicative of the low-
est and ‘Ladder Desire’ is indicative of the highest likeli-
hood to consider suicide. We can also see that
‘Emotional Abuse’ is positively correlated with ‘Physical
Abuse’ and ‘Bullying’. ‘Self-Harm’ is positively correlated
with all the ‘Ladder’ variables and ‘Suicide’, ‘Suicide’ is
positively correlated with ‘Depression’. The variable
‘Anxiety or Stress’ is negatively correlated with all other
variables, but the correlation coefficients are too weak
(¢ < —1.5). A COVID-19-related variable was added
on 17th March 2020. It is not included in plot in Figure
2(a) because of missing data.

Figure 2(b) shows a correlogram of Text About It
dataset attributes post 1st January 2021. As expected,
we see a similar pattern of correlation among the ‘lad-
der’ variables, ‘Suicide’ and ‘Self-harm’. We can also
see that there is a positive correlation (¢ > 0.25)
between ‘Relationship (Family)’ and ‘Relationship
(Parent)’, ‘Emotional Abuse’ and ‘Physical Abuse’.

We measured the correlation between all the Text
About It dataset attributes prior to 1 January 2021 with

Rationale Dataset Statistical method Related section
Analysis of incoming chat frequency at different days of the week Text About It Descriptive statistics Welch two ~ Section 4.1.1
Difference between mean chats volume on Mondays vs. Fridays sample t-test
Analysis of incoming chat frequency at different times of the day Text About It Descriptive statistics Welch two ~ Section 4.1.2
Difference between mean chats volume at different times of the day sample t-test
Association between different conversation topics Text About It Correlation analysis (Phi Section 4.1.3
coefficient)
Analysis of daily chat volumes Text About It Descriptive statistics Section 4.1.4
Association between conversation topics and overall daily chat volumes  Text About It Multivariate linear regression Section 4.2
Identification of structural breakpoints across daily chat volumes Text About It Breakpoint analysis via Section 4.3
segmented linear regression
Association between emotional well-being variables of the Amarach Text About It, Amarach Cross-correlation function Section 4.4
dataset and weekly COVID-19-related chat volumes
Association between daily COVID-19 confirmed cases, stringency index ‘Our World in Data’ (Mathieu  Cross-correlation function Section 4.5

and weekly COVID-19-related chat volumes

et al. 2020),Text About It
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value.

the ‘COVID-19’ variable. In the plot shown in Figure 2(c),
it can be seen that ‘TIsolation’ and ‘Anxiety/Stress’” have a
small (¢ < 0.2) positive correlation with ‘COVID-19".
The other variables are negatively correlated with
COVID-19, but the correlation coefficient is very low.

In a separate analysis, we measure the cross-corre-
lation between COVID-19 and other attributes in the
Text About It dataset post 1 January 2021. The resulting
plot is shown in Figure 2(d). This plot also shows a weak
positive correlation between COVID-19 and ‘Tsolation’,
‘Anxiety’ and ‘Stress’ and a weak negative correlation
between COVID-19- and suicide-related variables.

4.1.4. Everyday chat frequencies and COVID-19-
related NPIs in Ireland

In Figure 3, we plot the number of chats each day along
with some important dates in Ireland when certain
restrictions were either imposed or eased. A quick
look at the graph in Figure 3 shows that there are
peaks in chat volumes on 4 October 2020 and 5 October
2020. Incidentally, on 4th October, amid rising COVID-
19 case numbers, the National Public Health Emergency
Team (NPHET) had recommended to the government
to place the entire country into Level 5 lockdown (Hor-
gan-Jones, Cullen, and Hutton 2020). On 5 October
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Figure 2. Correlation between attributes of Text About It dataset variables (a) prior to 1 January 2021 and (b) post 1 January 2021.
Correlation between COVID-19 issues discussed in Text About It chats and other variables (c) between 15 June 2020 and 31 December
2020 and (d) between 1 January 2021 and 30 June 2021. The blue shade indicates positive correlation and the red shade
indicates negative correlation. The strength of the blue or the red shade reflects the strength of the correlation coefficient. Empty

cells depict a non-significant (p-value > .01) correlation.

2020, the Irish Government decided to reject NPHET’s
advice and instead moved the entire country on a Level
3 lockdown (Leahy, Horgan, and McGee 2020). Simi-
larly, a peak is observed on 19 October 2020. On 19
October 2020, the Irish Government decided to move
the entire country to a Level 5 lockdown, under
which, people were ordered to stay at home, all indoor

and outdoor events were banned, non-essential
businesses were closed except schools and creches
(Leahy, Horgan-Jones, and Bray 2020).

The next significant peak is observed during 21-23
December 2020. On 20 December 2020, NPHET
announced that a third wave of COVID-19 was immi-
nent (McGlynn 2020) and on 22 December 2020, the
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Figure 3. Number of daily chats between 15th June 2020 and 30th June 2021.

Irish Government agreed to move the entire country to
Level 5 lockdown (Leahy and Clarke 2020). The number
of chats to Text About It between 27 and 30 December
2020 are consistently on the higher side. On 27 Decem-
ber 2020, a ban on inter-county travel was announced
following the reintroduction of Level 5 restrictions (Pol-
lack 2020) and on 30 December 2020, the
Irish Government decided to put the entire country
into ‘additional’ Level 5 restrictions (Bray et al. 2020).
These additional restrictions included a travel ban
from the UK until 6 January 2021. We extend this analy-
sis through segmented breakpoint modelling, described
in Section 4.3. The next peak is observed on 19 October
2020 and 20 October 2020. Incidentally, on the 19th of
October, the Irish Government decided to put the entire
country into a Level 5 lockdown (Leahy, Horgan-Jones,
and Bray 2020). It is important to note here that higher
peaks are observed on the days when new restrictions
were announced compared to days when they were
implemented.

4.2. Multivariate linear regression

We used multiple linear regression to identify which
conversation topics are significant predictors of overall
chat volumes at Text About It i.e. to estimate which
topic has made the highest contribution towards the

total volume of daily chats to Text About It. We analysed
the association between the daily number of chats to
Text About It (response variable) and the percentage
of daily chats to Text About It related to different con-
versation topics (predictor variables). This analysis
was performed twice, once for the period between 15
June 2020 and 31 December 2020, and the second for
the period between 1 January 2021 and 30 July 2021.
This is because, as stated previously, a number of
modifications were made to the dataset at the beginning
of year 2021, so the variables in the datasets differ for
both periods. The conversation topics which are chosen
to be added in the model are selected based on their fre-
quency in the dataset, i.e. top 10 most frequently dis-
cussed topics are included in the linear model.

We defined the dependent variable Chats, as equal to
the total number of chats to Text About It on day t. The
independent variables P, . is equal to the percentage of
chats to Text About It on day ¢ related to the conversa-
tion topic c¢. The following conversation topics are
included for the 2020 model: COVID-19, Anxiety/
Stress, Depression, Intent (Ladder), Suicide, Relation-
ship, Isolation, Self-Harm, Grief, Desire (Ladder) and
Intent (Ladder). The conversation topics included for
the 2021 model are Anxiety, Depression, Isolation,
Suicide, Stress, Sadness, Desire (Ladder), Intimate
Relationship, Family Relationship and COVID-19.
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The following linear

regression model:

equation describes the

In(Chats; +1) = ap+ » _ ac x In(Pe; + 1)
ceC

+ZadX0d+€. (1)
dew

Here, C is a set of all the independent variables (conver-
sation topics) and . represents the corresponding
coefficients of the independent variables. Log trans-
formation is applied to reduce the skewness in the
data (Changyong et al. 2014). The estimated skewness
coefficient was reduced from 2.82 to 1.23 after applying
log transformation. To address the weekly seasonality in
the data, we included day-of-week dummy variables,
represented by 6. W is a set of six day-of-the-week indi-
cators. @y represents the corresponding coefficient of
the day-of-the-week indicator. By using the day-of-
the-week dummy variables, we can include categorical
variables in a regression model and estimate the effect
of each day of the week on the dependent variable in
the regression model. ¢ represents the error term and
ay represents the intercept.

For the 2020 model, the overall regression was stat-
istically significant (R*> = 0.4482, F-statistic = 8.649 on
17 and 181 DF, p-value = 5.466e—16 ). The detailed
results are shown in the Table 2. It was found that
Pcovip—19 significantly predicted the total number of
chats to Text About It (acovip—19 = 3.075, p-value <
.001). None of the other conversation topics were
found to be significantly associated with the response
variable. Among the day-of-the-week indicators, Sun-
day, Monday and Tuesday are statistically significant
(p-value < .05) predictors of the overall number of
chats to Text About It.

Table 2. Effect of percentage of different conversation topics on
the daily volume of chats to Text About It between 15 June 2020
and 31 December 2020 (Model 2020).

Independent Coefficient Independent Coefficient
variable (standard error) variable (standard error)
COVID-19*** 3.0756 (0.41) (Intercept)*** 5.1932 (0.36)
Intent (Ladder) —1.8398 (1.09) Saturday 0.0838 (0.08)
Anxiety/Stress —0.5126 (0.49) Sunday* 0.1989 (0.07)
Depression —0.7751 (0.55) Monday** 0.2061 (0.07)
Relationship —0.2881 (0.50) Tuesday* 0.1657 (0.07)
Isolation —0.7893 (0.55) Wednesday 0.1275 (0.07)
Suicide 1.2409 (1.51) Thursday 0.0321 (0.07)
Desire (Ladder) —2.5594 (1.61)

Self-Harm 0.1570 (0.88)

Grief 0.0770 (0.91)

Active Rescue —2.1393 (1.65)

Similarly, the results of the 2021 model are shown in
Table 3. The overall regression is statistically significant
(R?> = 0.6351, F-statistic = 17.84 on 16 and 164 DF,
p-value: <2.2e —16 ). It was found that Pcovip—19
significantly predicted the total number of chats to
Text About It (acovip—19 = 1.868298, p-value = 4.31e
—14). The regression coefficient of the ‘Stress’ predictor
was also found to be statistically significant with a nega-
tive sign (asrress = —0.836223, p-value = .004128).
None of the other conversation topics were found to
be significantly associated with the response variable.
Among the day-of-the-week indicators, Sunday, Mon-
day and Tuesday are statistically significant (p-value <
.05) predictors of the overall number of chats to Text
About It.

4.3. Breakpoint modelling

Segmented breakpoint modelling via breakpoint
regression with multiple turning points was used to
identify the structural breaks across the number of
chats to Text About It that mention COVID-19. Break-
point modelling is useful in assessing the effect of a cov-
ariate, a time-specific intervention on the response,
which in our case is the number of COVID-19-related
chats to Text About It. R package ‘segmented’ (Muggeo
2008) is used to fit several linear models between
response variables (number of daily texts to Text
About It mentioning COVID-19) and the explanatory
variable (day number) from 15th June 2020 to 30th
June 2021. This allows us to identify the breakpoint esti-
mates, dates on which the number of COVID-19-related
texts to Text About It were increased or decreased sig-
nificantly. Identified breakpoints were subsequently

Table 3. Effect of percentage of different conversation topics on
the daily volume of chats to Text About It between 1 January
2021 and 30 June 2021 (Model 2021).

Independent Coefficient Independent Coefficient
variable (standard error) variable (standard error)
COVID-19*** 1.8682 (0.22) Intercept*** 4.4619 (0.16)
Stress** —0.8362 (0.28) Saturday 0.0374 (0.04)
Anxiety 0.2708 (0.28) Sunday*** 0.1809 (0.03)
Depression 0.4680 (0.28) Monday*** 0.1381 (0.04)
Isolation 0.2007 (0.31) Tuesday* 0.0855 (0.04)
Suicide —0.3547 (0.81) Wednesday* 0.1026 (0.04)
Sadness —0.1606 (0.29) Thursday 0.0070 (0.04)
Desire (Ladder) —0.0999 (0.77)
Intimate 0.3380 (0.29)

Relationship
Family —0.2478 (0.35)

Relationship

Notes: Significance codes: 0 “***' 0,001 “**' 0.01 “*" 0.05 "' 0.1 ". Residual stan-
dard error: 0.2846 on 181 degrees of freedom. Multiple R-squared: 0.4482,
Adjusted R-squared: 0.3964, F-statistic: 8.649 on 17 and 181 DF, p-value:
5.466e—16. Dependent variable is the (log of) daily number of chats
(plus one) to Text About It (In(Chats; + 1)). Coefficients are OLS partial
regression slopes with standard errors in the parentheses.

Notes: Significance codes: 0 “***' 0,001 “**' 0.01 “*" 0.05 "' 0.1 "". Residual stan-
dard error: 0.1386 on 164 degrees of freedom, Multiple R-squared: 0.6351,
Adjusted R-squared: 0.5996, F-statistic: 17.84 on 16 and 164 DF, p-value:
< 2.2e — 16. Dependent variable is the (log of) daily number of chats
(plus one) to Text About It (In(Chats; + 1)). Coefficients are OLS partial
regression slopes with standard errors in the parentheses.



compared with the corresponding NPI phase using
stringency index data from ‘Our World in Data’
(Mathieu et al. 2020) and an analysis of public health
announcements published in newspapers and electronic
media. As a preprocessing step, we calculated the weekly
number of chats to Text About It that discuss COVID-
19 within this time period. To smooth the trend move-
ment and to eliminate noise, we calculated a 3-week
rolling mean (Prami Swari, Handika, and Satwika
2021) for each week. If the breakpoints were identified
within a week when NPIs were increased or decreased
in Ireland, we believe it indicates an association. We
permitted multiple breakpoints for identification,
based on multiple NPI phases and observed the trends
of Text About It chats during the study period. The seg-
mented linear regression model can be described
through the following equation:

yr=ap+ onx; + oa(xe — ) + -+ a1 (e — @),
t=1,2, ...n.
(2)

Here, y; is the 3-week moving average of weekly number
of chats to Text About It that mention COVID-19 mod-
elled as a linear function of the explanatory variable, x;,
which is an ordinal number representing a week between
1 and 53 for the full time series. ¢(s =1, 2, ..., k) rep-
resents the identified breakpoints. In this case, k break-
points divide the time series into (k 4 1) intervals, and
ap represents the slope of the calculated interval. An
iterative approach was taken to determine the optimal
number of breakpoints: the number of breakpoints
(also known as the ‘npsi’ parameter) was increased
from 1 to a maximum of 10, the adjusted R* value was
used to optimise the model fit without compromising
model parsimony, as described in Muggeo (2008). A per-
fect fit would be provided by (xs3 — 1) (i.e. 1 breakpoint
per week, equal to the original time series). Thus, an
iterative approach was used to identify the lowest number
of breakpoints required to explain the highest proportion
of time-series covariance, without identifying insignifi-
cant breakpoints (low gradient intervals). We hypoth-
esised that the identified breakpoints suggest sudden
abrupt changes in the weekly number of COVID-19-
related chats, so that we can retrospectively indicate
which NPI phases were likely to be associated with new
changes in NPI policies, based on a comparison of the
breakpoint dates. Specifically, significant changes in
NPI policies before or soon after an abrupt increase (or
decrease) in slope within a week may be considered likely
to be associated.

The highest degree of fit was obtained with npsi =7
(R* = 0.953). The resultant graph is shown in Figure 4.

BEHAVIOUR & INFORMATION TECHNOLOGY 1

As we can see, 7 breakpoints are identified with this
method. Out of these 7 breakpoints, 6 occur within
the same week in which NPIs were significantly
increased nationwide, as will be discussed in Section 5.

Table 4 shows the identified breakpoints along with a
summary of important NPI changes implemented in
Ireland within the same week.

4.4. Association between Amdrach and
Text About It dataset

We measured the associations between emotional well-
being variables from the Amdrach survey and the Text
About It dataset. The Amarach survey was conducted
once every week, therefore, we calculated the weekly
number of chats to Text About It to match the granular-
ity of both datasets. We filtered the Amadrach datasets to
match the same dates for Text About It dataset (from
15th June 2020 to 30th June 2021). Two different data-
sets were then joined through a common week. Figure 5
shows some of the emotional well-beig responses in the
Amarach survey, plotted with the percentage of weekly
number of COVID-19-related chats to Text About It in
the same week. While there is an obvious visual corre-
lation between these Amadrach variables, it is still impor-
tant to measure cross-correlation after removing
stationarity from the data.

The cross-correlation function (CCF) is used to
measure the relationship between two time series.
Consider two time series x(i) and y(i), where
i=0,1,2,...,N—1. The cross-correlation r at a
delay d is defined as:

> [x() — 0 () — 7)]
V) = 25, (i — ) — 5

where x and y are means of the corresponding series.
The correlation is calculated for all the delays
d=0,1,2, ...,N.

To measure correlation between two time-series
datasets, it must be ensured that there is no autocorrela-
tion in either of the datasets. This is because two com-
pletely independent time series that are autocorrelated
can show spurious cross-correlations (Dean and Duns-
muir 2016). Autocorrelation is the first-order
correlation between a time series and the first lag of
itself (Pickup 2015). In order to establish whether auto-
correlation exists in the time series, ‘Ljung Box Test’ is
performed. The tests indicated that the time series
(Amadrach variables) contain autocorrelation. Therefore
differencing was applied to remove the autocorrelation
prior to the correlation test. Another way to determine
if differencing is required is to use a unit root test. We

r(d) = ()
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Figure 4. Breakpoints identified through Segmented Linear Regression on weekly number of chats to Text About It with COVID-19

mentions.

Table 4. Identified breakpoints and summary of public health responses and NPIs implemented in the Republic of Ireland in response
to COVID-19 pandemic within the same week as the identified breakpoint.

Identified breakpoint

Public health response within the same week

Restriction increase/decrease

13 July 2020

21 September 2020

12 October 2020

30 November 2020

4 January 2021

Phase four of easing restrictions postponed to 10 August 2020 (O'Donnell and Regan 2020). Face
coverings were made mandatory to be worn in all shops (O’'Donnell and Regan 2020). Indoor
gatherings, which were previously allowed for up to 50 people, were reduced to a maximum of
10 people from no more than 4 households

Government announced a ‘Resilience and Recovery 2020-2021: Plan for living with COVID-19
restrictions’. Five levels of COVID-19 restrictions were introduced under the ‘Resilience and
Recovery 2020-2021: Plan for living with COVID-19 restrictions’, with Level 1 being the least
stringent and Level 5 being the most (Department of the Taoiseach 2020). The entire country
was put into a Level 2 lockdown, which meant that a maximum number of six people from
three different households were allowed at indoor gatherings, among other details (Carswell
2020)

On 5 October 2020, the Government of Ireland rejected NPHET's advice to move the entire
country in Level 5 lockdown (Horgan-Jones, Cullen, and Hutton 2020), but instead moved the
entire country to Level 3 lockdown amid rising number of COVID-19 infections (Leahy, Horgan,
and McGee 2020). On 19 October 2020, the Irish Government decided to move the entire
country to Level 5 lockdown, under which, people were ordered to stay at home, all indoor and
outdoor events were banned, non-essential businesses were closed but schools, early learning
and childcare centres were allowed to remain open (Leahy, Horgan-Jones, and Bray 2020)

On 27 November, the Irish Government announced a phased move to Level 3 restrictions. From
18 December, indoor gatherings were allowed for people from up to three different households

On 6 January 2021, the Irish Government extended school closures. This was followed a Level 5
lockdown imposed earlier on 22 December 2020 (Leahy and Clarke 2020), a ban on inter-county
travel on 27 December 2020 (Pollack 2020) and a travel ban from the UK on 30 December 2020
until 6 January 2021 (Bray et al. 2020)

Increase

Increase

Increase

Decrease

Increase

(Continued)



Table 4. Continued.
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Identified breakpoint Public health response within the same week

Restriction increase/decrease

18 January 2021
first week of March
19 May 2021

On 26 January, the Irish Government announced the extension of the Level 5 lockdown until the

On 17 May, easing of Level 5 restrictions came into effect (Kilraine, Librari, and Kane 2021)

Increase

Decrease

used the Kwiatkowski-Phillips-Schmidt-Shin (KPSS)
test to determine if the data contains unit root. Once
the autocorrelation was removed, cross-correlation
between different variables from the Amdrach dataset
and Text About It chats that mention COVID-19 was
measured. Figure 6 shows the results of the cross-corre-
lation function applied on both time series.

As seen in Figure 6, the percentage of people
reporting ‘Anxiety’ in the Amarach survey is corre-
lated with COVID-19-related chats to Text About It
(Pearson coefficient r = 0.596 and p-value < .05) at
lag 0. Similarly, the percentage of people reporting
‘Anxiety’ in the Amarach survey is positively corre-
lated with COVID-19-related chats toText About It
(r=0.620 and p-value < .05). The Amdarach ‘Bore-
dom’ variable shows significant positive correlation
(r=0.351) with weekly number of chats to Text

About It that mention COVID-19 at lag —1, i.e. Text
About It COVID-19-related chats lead the Amarach
‘Boredom’ variable by a lag of 1 week. ‘Happiness’
and ‘Enjoyment’ variables from the Amarach dataset
have a significant negative correlation (r=-0.383
and r=-0.401 respectively) with the COVID-19-
related chats to Text About It. ‘Frustration’ has signifi-
cantly high positive correlation at negative lags (r=
0.505 at lag —2). This shows that ‘Frustration’
reported at Amarach peaks 2 weeks before the peak
of chats to Text About It with COVID-19 mentions.
‘Anger’ and ‘Fear’ are significantly positively corre-
lated (r=0.542 and r=0.769), and ‘Despair’ is posi-
tively correlated at lag —1 (r=0.344). The remaining
variables from the Amarach dataset are not shown
here as their calculated cross-correlations are less
than 0.3 or statistically insignificant.
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Figure 5. Text About It chats with COVID-19 mentions and Amarach survey variables. The bold pink line represents the weekly number

of COVID-19-related chats to Text About It.
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Figure 6. Cross-correlation of COVID-19-related chats to Text About It and different variables from the Amarach emotional well-being
datasets. The blue dashed line represents a significance threshold.

4.5. Association between case numbers,
stringency index and Text About It chats

Similarly, the daily number of confirmed COVID-19
cases between 15 June 2020 and 30 June 2021 and the
daily number of COVID-19-related chats to Text-
50508 shows negligible (r<0.15) cross-correlation at
negative lags.

We also explored the association between the confirmed
daily COVID-19 case numbers and the stringency
index with COVID-19-related Text About It chats.
We calculated the number of weekly chats to

Text About It and mean stringency index of the same
week. To measure the cross-correlation, autocorrelation
was removed on the mean stringency index data
through differencing. No statistically significant
correlation was found among the two time series within
+ 10 week lags.

5. Discussion

In the following subsections, we discuss the results of

each of the five analyses performed in this study.
Exploratory Data Analysis (Section 4.1): It was found

that Mondays have the highest mean number of chats to



Text About It. Evening time, between 6pm and 12am is
the busiest part of the day. Such analysis can help in
surge planning and efficient resource allocation. We
also noted correlations between different conversation
topics discussed in chats to Text About It. We found
that the topic ‘COVID-19’ is associated with ‘Isolation’,
‘Anxiety/Stress’, ‘Finance’ and ‘School’. Importantly,
significant peaks in the number of chats to Text About
It are observed specifically on days when new restric-
tions were announced, suggesting that emotional dis-
tress was triggered by the announcement of new
restrictions.

Multivariate Linear Regression (Section 4.2): Text
About It chats spiked around the days significant
changes in policies were made, and this spike was driven
primarily by the COVID-19-related chats to Text About
It. Results of linear regression modelling on Text About
It dataset shows that COVID-19-related chats to Text
About It were the biggest contributors to the
overall number of chats to Text About It. Conversation
topic ‘Stress’ was negatively associated with the overall
chat volumes, in other words, on days when the volumes
of chats to Text About It were low, the proportion of
chats mentioning Stress was high whereas on days
when chat volumes were high, the proportion of chats
mentioning ‘Stress’ was low. All other conversation
topics showed no significant association, including like
‘suicide’, ‘self-harm’ and ‘active rescue’. This analysis
demonstrates that COVID-19-related conversations
were the main drivers of daily number of chats to
Text About It from 15 June 2020 to 30 June 2021. The
reasons outlined in the current study diverge somewhat
from those reported in previous studies (Turkington,
Mulvenna, Bond, O’Neill, et al. 2020). As opposed to
Turkington, Mulvenna, Bond, O’Neill, et al. (2020),
we have analysed chats that mentioned COVID-19
and how their numbers contributed to the
overall number of chats to Text About It. We also pro-
vide correlograms of different topics discussed in chats
to Text About It in Section 4.1.3. Our plan for future
research is to analyse the same dataset from a new
angle: find higher-order association between different
topics discussed at Text About It.

Breakpoint Modelling (Section 4.3): Results from
segmented breakpoint regression identified seven dates
on which significant changes in the number of
COVID-19-related chats observed. In the
breakpoint analysis, we can see that all the identified
breakpoints, except the last, coincide with the dates on
which  significant restrictions in NPIs  were
implemented. The highest level of restrictions were
imposed in October 2020 and post Christmas period
in December 2020. During these times, we see the

were
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maximum surge in the number of chats to Text About
It. Six of the seven identified breakpoints co-occur
with dates on which significant changes to NPIs were
made in Ireland. The breakpoint on 30 November
2020 is associated with decrease in the stringency of
NPIs. We see that this breakpoint is located at a point
when a relatively low number of chats to Text About
It had COVID-19 mentions.

Association between Amdrach and Text About It
datasets (Section 4.4): Correlation analysis with the
Amarach data shows high correlation between some
Amarach variables and number of chats to Text About
It. For example, the number of people reporting experi-
encing ‘Anxiety’, ‘Worry’, ‘Anger’ are highly (r>0.4) cor-
related with the number of COVID-19-related texts to
Text About It at the same week. While correlation
does not imply causation, but it is reasonable to suggest
that the conversation topics discussed in chats to Text
About It during the pandemic can be considered as a
proxy of population mental health.

Association between case numbers, stringency index
and Text About It chats (Section 4.5): We did not find
any significant cross-correlation between number of
COVID-19-related texts to Text About It and COVID-
19 confirmed cases. This leads us to believe that it is
the uncertainty and distress caused by the changes in
the NPIs which may lead people to seek mental health
support. Similarly, no significant correlation between
stringency index and COVID-19-related texts to Text
About It was observed. There could be a few reasons
for this. The stringency index stays constant for a few
weeks (or months) but we see spikes in chat volumes
only around dates when significant changes to NPIs
were announced. Once the restrictions were in place,
the number of chats to Text About It appeared to stabil-
ise within a few days.

6. Conclusion

The current analysis indicates that COVID-19 related
chats were the key drivers of overall volumes of chats
to Text About It between June 2020 and July 2021.
Importantly, surges in text volume coincided with
COVID-19 related restriction announcements. The
chat volumes gradually decreased and stabilised
following the government announcements. Further-
more, the cross-correlation between confirmed
COVID-19 cases and daily number of COVID-19-
related chats was negligible. Taken together, the current
data indicates that the distress was triggered by the
announcement of new restrictions specifically.
Secondly, a significantly high cross-correlation was
found between emotional well-being variables in the
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Amarach dataset and the number of weekly texts to Text
About It. The similar trends observed demonstrate the
potential utility of Text About It data as a surveillance indi-
cator of mental health in the community. We tentatively
propose that in the surveillance of mental health and
emotional well-being of the Irish population, Text About
It data may prove to be the ‘canary in the coal mine’.

Correlations were noted between different conversa-
tion topics such as COVID-19 with ‘isolation’, ‘Anxiety/
stress’, ‘finances’ and ‘school’. Further research is
needed to better understand the relationships between
these factors and mental health outcomes.
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