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ABSTRACT
Objectives
Protests, riots and revolutions have long been a part of human history and are

increasing globally, yet their impact on mental health remains largely unknown. We

therefore systematically reviewed studies on collective actions and mental health.

Method
We searched PubMed, Web of Science, PsycINFO, and CINAHL Plus for published studies
from their inception until January 1st, 2018. Study quality was rated using the

Newcastle-Ottawa Scale.

Results

We identified 52 studies (n=57,487 participants) from 20 countries/regions. The
prevalence of post-traumatic stress disorder (PTSD) ranged from 4% to 41% in riot-
affected areas. Following a major protest, the prevalence of probable major depression
increased by 7%, regardless of personal involvement in the protests, suggestive of
community spillover effects. Risk factors for poorer mental health included female sex,
lower socioeconomic status, exposure to violence, interpersonal conflicts, frequent
social media use and lower resilience and social support. Nevertheless, two studies
suggested that collective actions may reduce depression and suicide, possibly due to a

collective cathartic experience and greater social cohesion within subpopulations.

Conclusion
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We present the first systematic review of collective actions and mental health, showing
compelling evidence that protests even when nonviolent can be associated with adverse

mental health outcomes. Health care professionals therefore need to be vigilant to the

mental and psychological sequelae of protests, riots and revolutions. Further research

on this emerging sociopolitical determinant of mental health is warranted.
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BACKGROUND

In the past few decades, collective actions such as protests, riots, and revolutions
(Tarrow, 2011) have taken place in over 180 countries, accounting for 99% of the
world’s population (Banks and Wilson, 2017) (Figure 1). They continue to increase
globally (Ortiz et al., 2013, Stephan and Chenoweth, 2008), yet the mental health
consequences of collective actions remain largely unknown. By contrast, the mental
health impact of other large-scale population events such as natural disasters, human-
made disasters, terrorist attacks and armed conflicts have been much better
documented (Galea et al., 2005, Galea and Maxwell, 2009, North and Pfefferbaum, 2002,
Goldmann and Galea, 2014, Norris et al., 20023, North, 2014, Perlman et al., 2011,
Charlson et al.,, 2019). These studies indicate significant levels of both psychopathology
and resiliency in the face of mass community trauma, but the relevance of collective
actions to health care professionals remains unclear. As the nature of collective actions
differs from other major population events, a separate field of inquiry is needed. We
therefore systematically reviewed studies on collective actions and mental health

around the world.

METHODS

Search strategy and selection criteria
We pre-specified our methods in a study protocol registered in PROSPERO (PROSPERO
2015:CRD42015029732), and followed the Preferred Reporting Items for a Systematic

Review and Meta-analysis (PRISMA) guidelines (Liberati et al., 2009). We included
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studies reported in English and published in peer-reviewed journals. Studies of all

designs, qualitative and quantitative, cross-sectional and longitudinal, were included.

The inclusion criterion for the outcome was that the study measured mental health,
either by reporting psychiatric diagnoses, admissions, prescriptions, symptoms, or
distress of individuals who were directly or indirectly influenced by an identified
collective action. We excluded studies based on labour disputes as these aimed to
change the distribution of resources or roles within an organisation. Incidents that
involved prolonged, paramilitary conflicts organized by states or state-like actors were

also excluded.

PubMed, Web of Science, PsycINFO, and CINAHL Plus were searched for studies
published from the inception of each database until January 1st, 2018. Reference lists of
retrieved articles were reviewed to identify additional studies. Terms that capture
diverse types of collective action, such as “protest”, “civil disorders”, “demonstration”,
“revolution”, or “campaign” were searched, along with social movements employing
collective actions as a tool, using “social movement”, “political movement”, and “socio-
political movement.” These were used in combination with terms such as “mental
health”, “mental disorders”, “behavioral symptoms” and “psychological” to identify

potential articles addressing collective action and mental health outcomes. An example

of the detailed search strategy is presented in Table 1.

Once studies were retrieved, two authors independently screened the articles to be
included and any disagreement was resolved by consensus. Titles were examined in the
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first round, and abstracts in the second round of screening to determine whether the
articles met the inclusion criteria. After the first two rounds of screening, full texts of

articles were carefully assessed, and those that met the exclusion criteria were

removed.

Two authors constructed a data extraction form, and the first and second author
independently completed the form for all included studies. For each article, location,
date and duration, and type of the collective action, level of violence (death, looting,
arson, gun and tear gas use), study design, study population, sampling methods, sample
size, analytic methods, exposure and outcome measurement, social support, media

exposure, resilience, and funding information were extracted.

Evidence grading

Three authors independently rated the methodological quality of all included studies
using the Newcastle-Ottawa Scale (NOS), which is recommended by the Cochrane
collaboration for the appraisal of non-randomised studies (Higgins and Green, 2012a).
The NOS was modified for the quality assessment of cross-sectional studies with

reference to previous adaptations (Anglin et al., 2013, Patra et al., 2015).

Synthesis of results

Findings were summarised by mental health outcomes. In accordance with
recommendations for systematic reviews, we focused first on findings from longitudinal
studies and when none were available then cross-sectional studies with high NOS

scores were reviewed (JAMA, 2018). When assessing the prevalence of mental health
7
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outcomes, we prioritised findings based on random samples drawn from the general

population.

RESULTS

Description of studies

The initial search yielded 18,181 articles. After applying the inclusion and exclusion
criteria and searching the reference lists of included studies, we identified a total of 52
studies (Figure 2). These included six longitudinal, eight time series, three serial cross-
sectional, 22 cross-sectional, eight case series, and five qualitative studies, involving a
total of 57,487 participants (excluding time series and qualitative studies that did not
specify sample size). In total, our review identified reports from 20 countries/regions,
including the US (16 studies), Hong Kong SAR (six), India (five), Northern Ireland (five
studies), Egypt (three), Czechoslovakia (two), Tunisia (two), and one each from Chile,
China, Georgia, Iran, Israel, Italy, Kenya, Malaysia, Nigeria, Romania, South Africa,
Turkey, and the United Kingdom (Figure 1). The Spearman correlation coefficients
between the number of collective actions and the number of published studies from
1967 to 2017 were 0.40 (p<0.001) by region and 0.75 (p=0.08) by continent (Figure 1).
Half of the studies covered riots, 14 were on protests, and nine studied revolutions. The
collective actions ranged in time from the 1965 Watts riots to the 2015 Baltimore
Protests. Tables 1-2 and Tables S1-S4 summarise the study designs and main findings

from five decades of research.

Sample characteristics
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Thirteen studies used random samples, some drawn from the general population (Hou
etal., 2015, Lau et al,, 2016, Lau et al., 2017, Ni et al., 2016, Ni et al., 2017), others by sex
(Kubicka et al., 1998, Kubicka et al., 1995), from health facilities (Bamrah et al., 2013),
schools (Castillo-Carniglia et al., 2017), or affected communities (Greenley et al., 1975,
Hanson et al., 1995, Obilom and Thacher, 2008, Sasao and Chun, 1994). Sample sizes
ranged from 5 to 37,319 (median 343). The majority of studies (n=36) were conducted
after the collective action, while seven started before the collective action (Brown et al.,
1994, Fraser, 1971, Garbarino et al., 2012, Klee and Gorwitz, 1970, Lyons, 1972, Kubicka
etal., 1998, Kubicka et al., 1995), and six studies included assessments before, during,
and after the collective action (Castillo-Carniglia et al., 2017, Fishbain et al., 1991,

Greenley et al., 1975, Ni et al.,, 2017, Ni et al,, 2016, Yimgang et al., 2017).

Assessment of mental health outcomes

Depressive sequelae were the most frequently assessed outcome, recorded in a third
(n=18) of all studies, followed by post-traumatic stress disorder (PTSD) (n=11) and
anxiety disorder/anxiety symptoms (n=11). Other outcomes included psychiatric
admissions and prescriptions, psychological distress, substance abuse, and suicide

(Table 1).

Depressive sequelae

Prevalence

Five studies (Hou et al., 2015, Lau et al., 2017, Lau et al., 2016, Ni et al., 2017, Ni et al.,
2016) used probability samples in the general population to assess the prevalence of
depression following a collective action. However, all of these studies focused on Hong
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Kong's 2014 Occupy Central/Umbrella Movement. Using pre-event data from a
population-representative cohort, the prevalence of probable major depression was
1.5% before the Occupy Central/Umbrella Movement. Following the Movement, the
prevalence increased to 6.7% (first month), 6.3% (second month), 6.8% (third month)
and 8.5% (sixth month) (Ni etal., 2016). Based on the same cohort, four depression
trajectories were identified before, during and one year after the Occupy
Central/Umbrella Movement: “resistant” (22.6% of sample), “resilient” (37.0%), “mild
depressive symptoms” (32.5%), and “persistent moderate depression” (8.0%) (Ni et al.,
2017). These findings contrast studies from Northern Ireland. Findings based on three
districts with varying degrees of exposure to the 1969 Northern Ireland riots found no
differences in anti-depressant prescriptions (Fraser, 1971), and indeed a decline in

health care utilisation for depression (Lyons, 1972).

Correlates of depressive sequelae

The negative impact of exposure to collective action appears to vary with the level of
violence. For collective actions associated with fatalities, proximity to violence was an
important predictor for depression. During the 2011 Arab Spring, the prevalence of
depression among children in schools closer to Tahrir Square (a focal point of the
revolution) was 62% (Moussa et al., 2015). Living in riot-affected areas was also
associated with depression risk (Coudreaut et al., 1995, Fraser, 1971, Tan and Simons,
1973, Yimgang et al., 2017). By contrast, participation in nonviolent collective actions
was not associated with depressive sequelae (Ni et al., 2016, Lau et al., 2017). Case
series have identified other risk factors for depression following collective actions,
including media coverage, unemployment, and poor social cohesion (Tan and Simons,
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1973, Brown et al., 1994, Coudreaut et al., 1995). These have been corroborated by
subsequent studies where exposure to collective actions via television (Lazarescu et al.,

1993, Galovski et al., 2016) or social networking platforms (Ni et al., 2016, Lau et al.,

2017, Lau et al., 2016) was associated with more depressive symptoms.

Socio-demographic factors such as female sex, lower socioeconomic status, and not
having children were also associated with more depressive symptoms (Lau et al., 2017,
Nietal., 2017, Moussa et al., 2015). Other risk factors included poorer resilience, pre-
existing health conditions, and the loss of personal and social resources (Hou et al.,
2015, Nietal., 2017, Brown et al., 1994). Lower baseline family support and family
harmony were predictors of persistent depression following the Occupy
Central/Umbrella Movement (Ni et al., 2017), while conflicts with family members (Lau
etal., 2017, Nietal, 2016) were also associated with more depressive symptoms.
Qualitative studies have suggested that if the collective action is not able to achieve its

aims, hopelessness could result in depression (Matthies-Boon, 2017).

Post-traumatic Stress Disorder

Prevalence

Four studies have assessed the prevalence of PTSD after collective actions (Galovski et
al,, 2016, Hanson et al., 1995, Obilom and Thacher, 2008, Wang et al., 2011). All the
studies were cross-sectional, so the incidence and course of PTSD following collective
actions remain unknown. The prevalence of PTSD drawn from probability samples
ranged from 4.1% of residents after the 1992 Los Angeles riots (Hanson et al., 1995) to
41% of residents in Nigeria’s riot-affected areas (Obilom and Thacher, 2008). Studies
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have also examined the prevalence of PTSD among specific groups such as teachers
(Stuber et al., 1997), children (Moussa et al., 2015, Kumar and Fonagy, 2013), patients
(Ouanes et al., 2014, Coudreaut et al., 1995), medical and paramedical professionals
(Ouanes et al., 2012), police officers (Harvey-Lintz and Tidwell, 1997), and victims of
looting and arson (Kim-Goh et al., 1995). The prevalence of PTSD among these groups

ranged from 6.7% in teachers (Stuber et al., 1997) to 75% in victims of looting and

arson (Kim-Goh et al., 1995).

Correlates of PTSD

Exposure to violence was most consistently associated with increased risk of PTSD:
direct victims of looting, arson, and physical injury demonstrated the highest levels
(Kim-Goh et al., 1995, Obilom and Thacher, 2008, Unuvar et al., 2017). Witnessing a
personal attack (Obilom and Thacher, 2008, Kumar and Fonagy, 2013), being in close
proximity to violence (Moussa et al., 2015) and the level of media exposure (Galovski et
al., 2016) were also associated with PTSD risk. Demographic characteristics such as
female sex and lower socio-economic status were associated with increased risk of
PTSD among school children (Moussa et al., 2015). In the context of racial (2014
Ferguson Protests in Missouri, US) or ethnoreligious riots (2002 Gujarat in India), social
identity was associated with PTSD symptoms (Galovski et al., 2016, Patel and Nath,

2013).

Anxiety

Prevalence

12
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Four studies assessed the prevalence of anxiety after a collective action in the general
population (Hou and Bonanno, 2018, Hou et al,, 2015, Lau et al., 2017, Lau et al., 2016),
and seven in special groups (Bamrah et al., 2013, Dhavale et al., 2002, Garbarino et al.,
2012, Lazarescu et al., 1993, Lyons, 1971, Moussa et al., 2015, Matthies-Boon, 2017).
Two studies in the general population followed the 2014 Hong Kong Occupy
Central/Umbrella Movement, although different anxiety scales were used. Immediately
after the Movement, 10.5% of the general population had probable anxiety (General
Anxiety Disorder scale) (Lau et al.,, 2017). In a separate study two months later, 47.4%
were found to have moderate-to-severe anxiety (State-Trait Anxiety Inventory) (Hou et
al., 2015). A time series analysis of patients in a psychiatric clinic showed an increase in
anxiety symptoms after the 1989 Romanian Revolution (Lazarescu et al., 1993).
Symptoms of anxiety were common among subgroups, including 69% of general
practice patients during the 1969 Northern Ireland riots (Lyons, 1971), 55% of children
in primary schools near protest sites (Moussa et al., 2015) and nearly half of selected
young political activists after the 2011 Arab Spring in Egypt (Matthies-Boon, 2017).
Anxiety symptoms were reported for 34% of children attending schools in riot-affected
areas in Bombay, India (Dhavale et al., 2002), and in 37% of internally displaced people
and 44% of HIV patients in health facilities after the 2007-08 Kenyan crisis (Bamrah et

al., 2013).

Correlates of anxiety

As with depression, anxiety symptoms were correlated with younger age, female sex,
lower socioeconomic status (Moussa et al., 2015), being single, and without children
(Lau et al., 2017), personal and social resource loss (Hou et al., 2015), political

13
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uncertainty (Matthies-Boon, 2017), and exposure to media coverage (Lazarescu et al.,

1993).

Other outcomes

Alcohol consumption increased among men and women after Czechoslovakia’'s 1989
Velvet Revolution, although this has been attributed to a loosening of political control
over drinking rather than the revolution itself (Kubicka et al., 1998, Kubicka et al.,
1995). A school-level aggregated panel design showed that changes in marijuana use
following Chile’s 2011 Occupy School movement were due to secular trends rather than
the collective actions (Castillo-Carniglia et al., 2017). Findings related to reactive
psychosis have been mixed. Reactive psychosis increased among patients during the
1989 Romanian Revolution (Lazarescu et al., 1993). In contrast, the 1969 Northern
Ireland riots did not appear to impact reactive psychosis (Lyons, 1971) and was

associated with fewer suicides (Lyons, 1972).

Appraisal of studies

Five of the six longitudinal studies received the maximum NOS score (Greenley et al.,
1975, Kubicka et al., 1998, Kubicka et al., 1995, Ni et al., 2017, Ni et al., 2016); all six
were assessed to be of “good quality” (cutoff: NOS score of =7 out of maximum 9)
(McPheeters et al.,, 2012, Patraet al., 2015) (Table S5). O 22 cross-sectional and serial
cross-sectional studies, five received the maximum score of 6 (Hanson et al., 1995, Hou
etal., 2015, Lau et al,, 2017, Sasao and Chun, 1994, Castillo-Carnigliaet al.,, 2017) and

three had a NOS score of 5 (Galovski et al., 2016, Moussa et al., 2015, Obilom and
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Thacher, 2008) (Table S6). Studies with lower scores generally did not control for

confounders such as socio-demographics.

DISCUSSION

To our knowledge, this is the first systematic review of collective actions and mental
health. Depression and PTSD are the two most commonly studied mental health
outcomes for collective actions, disasters and armed conflicts (Goldmann and Galea,
2014, Charlson et al., 2019). Notably, the prevalence of depression and PTSD following
collective actions both in the general population and among victims of violence appear
comparable to those experiencing natural disasters, terrorist attacks and armed
conflicts (Nietal., 2017, Nietal., 2016, Hou et al., 2015, Goldmann and Galea, 2014,
Hanson et al., 1995, Obilom and Thacher, 2008, Kim-Goh et al., 1995, Charlson et al.,
2019). Risk factors for psychopathology following collective actions individual
characteristics (e.g. female sex, low socio-economic status, psychological resilience,
health status, social support), the nature of the event itself (e.g. exposure to violence,
media coverage, level of engagement), and post-event circumstances (e.g. loss of
personal and social resources, unemployment) (Kumar and Fonagy, 2013, Norriset al.,
2002b, Norris et al., 2002a, Goldmann and Galea, 2014, North and Pfefferbaum, 2013,

Lauetal., 2017, Nietal, 2017, Ni etal., 2016, Moussa et al., 2015, Hanson et al., 1995).

There is some evidence that collective actions may also be associated with better
mental health (n= 2; 4% of all studies) such as reduced depression and suicides
(Greenley et al., 1975, Lyons, 1972). This finding may be explained by collective actions

serving as a cathartic experience when people collectively express grievances (Curran,
15
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1988). Further, greater social cohesion among subpopulations, either supporting or
opposing the cause of the collective action, could strengthen social ties, which in turn

could buffer the adverse impact of the stressful environment (Kawachi and Berkman,

2001, Lyons, 1973, Curran, 1988).

For natural disasters and terrorist attacks, the threat of harm or death is a key mediator
of mental health consequences (Goldmann and Galea, 2014). Yet collective actions can
still exact a substantial, pervasive and persistent toll on mental health even in the
absence of large-scale violence such as fatalities, looting or arson, (Ni et al., 2017, Ni et
al., 2016, Hou et al., 2015). Nonviolent collective actions must therefore influence health
via alternative mechanisms. Stressors and stress appraisal processes are potential
explanation for the mental health impact of protests (Ni et al., 2017). Stressors are
operationalised as environmental demands that challenge a person’s adaptive capacity,
while stress reactivity refers to a greater risk of mental disorder following stress
exposure (Hammen, 2015, Porta, 2014). The importance of stress reactivity in the
development of psychiatric disorders has been recognised by its inclusion as the first
domain of the Research Domain Criteria matrix (Insel et al., 2010). Thus, risk factors for
mental health disorders following collective actions could be interpreted as the product
of exposure and the person’s stress reactivity (Hammen, 2005, Ni et al., 2017).
Collective actions can generate stressors via interpersonal conflicts and the disruption
of health services (Yimgang et al., 2017, Ni et al.,, 2016). Social media may also act as a
stressor due to interactions with other online users holding different ideological views

(American Psychological Association, 2016, Bakshy et al., 2015). This could account for
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the association of social media use (Ni et al., 2016) and ‘unfriending’ (Lau et al., 2016)
with depressive sequelae in the 2014 Occupy Central/Umbrella Movement. Protective
factors may operate via stress appraisal processes, where higher baseline resilience (a

measure of ability to cope with stressors) was associated with fewer depressive
sequelae (Ni etal., 2017). Similarly, the protective role of social support might be

explained by the stress buffering function of social ties (Goldmann and Galea, 2014,

Kawachi and Berkman, 2001).

Limitations

This review is subject to several limitations. First, all identified studies were
observational, so causality between the collective action and mental health outcomes
cannot be directly inferred (Amenta et al., 2010, Giugni, 1998). It is difficult to ascertain
whether changes in mental health were due to the circumstances that led to the
collective action or to the collective action itself. Nevertheless, we have highlighted
encouraging examples of longitudinal studies with before, during, and after data for
collective actions (Castillo-Carniglia et al., 2017, Fishbain et al., 1991, Greenley et al.,
1975, Nietal.,, 2017, Ni et al,, 2016, Yimgang et al., 2017), which represent an advance
from the preponderance of cross-sectional studies mostly conducted after the event in
the literature thus far. Second, collective actions are disparate and our review may have
omitted relevant studies. However, we used a combination of terms to identify different
types of collective actions and accessed multiple bibliographic databases to broaden our
search strategy. Third, there could also be publication bias as the majority of published

studies were on riots and revolutions (Earl et al., 2004). As riots and revolutions
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commonly involve violence and deaths, they are more likely to reveal significant
associations with adverse mental health. Fuller reporting of studies that find null or
positive associations is needed, as well as research on nonviolent forms of collective
actions given emerging evidence that they can also influence mental health (Hou et al.,
2015, Lau et al., 2017, Lau et al.,, 2016, Ni et al.,, 2017, Ni et al., 2016). Fourth,
comparisons between studies are limited by the heterogeneity of collective actions and
the samples, a limitation that also applies to the disaster literature (Nandi et al., 2009).
Due to the heterogeneity of the identified studies, a meta-analysis is not appropriate
(Page et al., 2016, Higgins and Green, 2012b). Fifth, this heterogeneity and the limited
numbers of studies reduces the generalisability of our findings. This could be addressed
by developing a standardised exposure assessment for collective actions, analogous to
the Traumatic Exposure Severity Scale for disaster-related trauma (Elal and Slade,
2005). Sixth, the studies employed different measures of mental health, which made
cross-study comparisons difficult. Future studies should assess mental health using
diagnostic interviews or validated standardised scales (Galea and Maxwell, 2009).
Lastly, while the Cochrane collaboration recommends the NOS for the quality
assessment of non-randomised studies (Higgins and Green, 2012a), the NOS was
designed for cohort and case-control studies only. Nevertheless, the NOS has been
modified with reference to previous reviews for the appraisal of cross-sectional studies

(Anglin etal., 2013, Patra et al., 2015).

Implications for future research
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Despite the extensive history and prevalence of collective actions around the world, our
systematic review only identified 52 relevant studies of mental health outcomes (Figure

1). By comparison, there are more than 280 studies of PTSD following disasters (Nandi

etal., 2009), 129 on conflicts (Charlson et al., 2019), and more than 150 studies have
been conducted on the mental health consequences of the September 11t terrorist
attacks (Perlman et al., 2011). The sparse documentation on collective actions has been
attributed to their rapidly evolving and sporadic nature (Slone, 2003). Yet these

methodological challenges also apply to disasters and armed conflicts (Galea and

Maxwell, 2009).

As the majority of the population is resilient to a traumatic event, it would be more
informative to examine trajectories of mental health rather than the population average
(Bonanno et al., 2011). Longitudinal studies show that individuals exhibit remarkable
resiliency following collective actions or disasters (Ni et al., 2017, Norris et al., 2009).
We identify a lack of studies that assess potential mechanisms using theoretical
frameworks relevant to mental health outcomes. One relevant framework is the social
support deterioration model, which posits that declines in perceived social support
after a population event mediate the immediate and delayed psychopathology (Kaniasty
and Norris, 1993). The social support deterioration model is most applicable to human-
induced events and thus could be relevant to collective actions (Kaniasty and H. Norris,
2009, Rochford and Blocker, 1991). Indeed, collective actions have the potential to
exacerbate ideological divisions (Ni et al., 2016, Fraser, 1971) where disputes with
family members over politics, rather than actual participation in protests, were
associated with depressive sequelae during the 2014 Occupy Central/Umbrella
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Movement (Lau et al., 2017, Ni et al,, 2016). In order to test the social support
deterioration model, future studies should document social dynamics, together with
other potential mediators, before, during and after an event as this could be as
important in the long-term course of mental health as the event itself (Ni et al., 2017,
Ajdukovic, 2004). Emerging methods could also be incorporated, for example biological
markers of stress (Hoyt et al., 2018), harnessing the social media as a form of mental
health surveillance (Gruebner et al.,, 2016), and applying time-varying analytic

approaches to disentangle underlying mechanisms (Galea and Maxwell, 2009, Slone et

al., 2000).

None of the studies identified examined interventions to improve mental health
following a collective action. Future research on interventions targeting risk factors for
psychopathology and enhancing resilience is warranted. Psychological first aid,
cognitive-behavioral therapy (CBT), and exposure-based therapy have been
recommended in the disaster setting (Neria et al., 2009, North and Pfefferbaum, 2013).
Interpersonal psychotherapy may also be promising since it could specifically address
the social disruptions that are frequently observed in collective actions (Markowitz and

Weissman, 2004, Ni et al., 2017, Ni et al,, 2016).

CONCLUSION

Our review shows that the mental health outcomes following collective actions can be
comparable to natural disasters, terrorist attacks or armed conflicts (Ni et al., 2016, Ni
etal., 2017, Hou et al., 2015, Goldmann and Galea, 2014, Hanson et al., 1995, Kim-Goh et

al., 1995, Obilom and Thacher, 2008, Charlson et al., 2019). Health care professionals
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therefore need to be vigilant to both the short- and medium-term psychiatric sequelae

of collective actions. They should be particularly aware of potential community
spillover effects, where even those who did not take part in the collective action can
experience psychiatric sequelae (Ni et al., 2016, Galovski et al.,, 2016, Lau et al., 2017,
Lazarescu et al., 1993). The Constitution of the World Health Organization states that
“health is one of the fundamental rights of every human being without distinction of
race, religion, political belief, economic or social condition” (World Health Organization,
1995). This underlines the importance for all sides to find a peaceful resolution. On the
other hand, studies have also suggested positive mental health influences of collective
actions (Greenley et al.,, 1975, Lyons, 1972). Given the extensive research on disasters
and conflicts, studies of collective actions may benefit from drawing upon the disaster-
and conflict-related literatures, which have been summarised in classic reviews and
texts (Goldmann and Galea, 2014, Galea et al., 2005, Norris et al., 2002b, Norris et al.,
2002a, North and Pfefferbaum, 2002, Charlson et al., 2019). However, given the
qualitative differences between collective actions, disasters and armed conflicts,
tailored studies for collective actions are needed. Despite the increase in collective
actions globally and their documented mental health consequences (Ortiz et al., 2013),
collective actions have often been overlooked as a sociopolitical determinant of mental
health. The literature has just begun to assess the mental health impact of collective
actions and the underlying mechanisms. Research in this emerging field of inquiry

would therefore be timely.
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FIGURES

Figure 1. Number of collective actions from 1967 to 2017 (upper panel), number
of published studies of collective actions and mental health from 1967 to 2017
(lower panel) and correlation of number of collective actions by region/continent
with the number of published studies (right panels). Data source for the number of
collective actions: Banks AS, Wilson KA, 2017. Cross-National Time-Series Data Archive.

Databanks International. Jerusalem, Israel.

Figure 2. PRISMA flow diagram for studies on collective actions and mental health

TABLES
Table 1. Electronic search strategy for PubMed
Table 2. Published studies on collective actions and mental health

Table 3. Longitudinal studies on collective actions and mental health

SUPPLEMENTARY MATERIAL

Table S1. Main findings of time series studies on collective actions and mental

health.
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Table S2. Main findings of serial cross-sectional and cross-sectional studies on

collective actions and mental health.

Table S3. Main findings of case series on collective actions and mental health.

Table S4. Main findings of qualitative studies on collective actions and mental

health.

Table S5. Newcastle-Ottawa Scale (NOS) scores for longitudinal studies

Table S6. Newcastle-Ottawa Scale (NOS) scores for serial cross-sectional and

cross-sectional studies

24



Cite as "Ni MY, Kim Y, McDowell I, Wong S, Qiu H, Wong 10, Galea S, Leung GM. Mental health
during and after protests, riots and revolutions: A systematic review. Australian & New Zealand
Journal of Psychiatry. 2020;54(3):232-243. Available from: doi.org/10.1177/0004867419899165."

References

AJDUKOVIC, D. 2004. Social contexts of trauma and healing. Medicine, Conflict and Survival, 20, 120-
135.

AMENTA, E., CAREN, N., CHIARELLO, E. & SU, Y. 2010. The political consequences of social
movements. Annual Review of Sociology, 36, 287-307.

AMERICAN PSYCHOLOGICAL ASSOCIATION 2016. Stress in America: U.S. Presidential Election 2016.
American Psychological Association.

ANGLIN, R. E., SAMAAN, Z., WALTER, S. D. & MCDONALD, S. D. 2013. Vitamin D deficiency and
depression in adults: Systematic review and meta-analysis. British Journal of Psychiatry, 202,
100-7.

BAKSHY, E., MESSING, S. & ADAMIC, L. A. 2015. Exposure to ideologically diverse news and opinion
on Facebook. Science, 348, 1130-1132.

BAMRAH, S., MBITHI, A., MERMIN, J. H., BOO, T., BUNNELL, R. E., SHARIF, S. & COOKSON, S. T. 2013.
The impact of post-election violence on HIV and other clinical services and on mental
health—Kenya, 2008. Prehospital and Disaster Medicine, 28, 43-51.

BANKS, A. S. & WILSON, K. A. 2017. Cross-National Time-Series Data Archive. In: INTERNATIONAL, D.
(ed.). Jerusalem, Israel. .

BONANNO, G. A., WESTPHAL, M. & MANCINI, A. D. 2011. Resilience to loss and potential trauma.
Annual Review of Clinical Psychology, 7, 511-35.

BROWN, V. B., MELCHIOR, L. A., REBACK, C. & HUBA, G. J. 1994. Psychological functioning and
substance abuse before and after the 1992 Los Angeles riot in a community sample of
women. Journal of Psychoactive Drugs, 26, 431-7.

CASTILLO-CARNIGLIA, A., KAUFMAN, J. S., PIZARRO, E., MARIN, J. D., WINTEMUTE, G. & CERDA, M.
2017. School collective occupation movements and substance use among adolescents: A
school-level panel design. Drug and Alcohol Dependence, 176, 21-27.

CHARLSON, F., VAN OMMEREN, M., FLAXMAN, A., CORNETT, J., WHITEFORD, H. & SAXENA, S. 2019.
New WHO prevalence estimates of mental disorders in conflict settings: A systematic review
and meta-analysis. The Lancet, 394, 240-248.

COUDREAUT, M. F., FRYE, M. A. & PYNOOS, R. 1995. Civil unrest and exacerbation of psychiatric
symptoms: A case series. Journal of Nervous and Mental Disease, 183, 109-111.

CURRAN, P. S. 1988. Psychiatric aspects of terrorist violence: Northern Ireland 1969-1987. British
Journal of Psychiatry, 153, 470-5.

DHAVALE, H. S., DAMANI, L., KEDARE, J., JETHANI, S. & SHARMA, S. 2002. Impact of riots on children.
Indian Journal of Social Work, 63, 194-205.

EARL, J., MARTIN, A., MCCARTHY, J. D. & SOULE, S. A. 2004. The use of newspaper data in the study
of collective action. Annual Review of Sociology, 30, 65-80.

ELAL, G. & SLADE, P. 2005. Traumatic Exposure Severity Scale (TESS): A measure of exposure to
major disasters. Journal of Traumatic Stress, 18, 213-220.

FISHBAIN, D. A., ALDRICH, T. E., GOLDBERG, M. & DUNCAN, R. C. 1991. Impact of a humanmade
disaster on the utilization pattern of a psychiatric emergency service. Journal of Nervous and
Mental Disease, 179, 162-6.

FRASER, R. M. 1971. The cost of commotion: An analysis of the psychiatric sequelae of the 1969
Belfast riots. British Journal of Psychiatry, 118, 257-64.

GALEA, S. & MAXWELL, A. 2009. Methodological Challenges in Studying the Mental Health
Consequences of Disasters. In: NERIA, Y., GALEA, S. & NORRIS, F. H. (eds.) Mental Health and
Disasters. Cambridge: Cambridge University Press.

GALEA, S., NANDI, A. & VLAHOV, D. 2005. The Epidemiology of Post-Traumatic Stress Disorder after
Disasters. Epidemiologic Reviews, 27, 78-91.

25



Cite as "Ni MY, Kim Y, McDowell I, Wong S, Qiu H, Wong 10, Galea S, Leung GM. Mental health
during and after protests, riots and revolutions: A systematic review. Australian & New Zealand
Journal of Psychiatry. 2020;54(3):232-243. Available from: doi.org/10.1177/0004867419899165."

GALOVSKI, T. E., PETERSON, Z. D., BEAGLEY, M. C., STRASSHOFER, D. R., HELD, P. & FLETCHER, T. D.
2016. Exposure to Violence During Ferguson Protests: Mental Health Effects for Law
Enforcement and Community Members. Journal of Traumatic Stress, 29, 283-292.

GARBARINO, S., MAGNAVITA, N., CHIORRI, C., BRISINDA, D., CUOMO, G., VENUTI, A. & FENICI, R.
2012. Evaluation of operational stress in riot and crowd control police units: A global
challenge for prevention and management of police task-related stress. Journal of Police and
Criminal Psychology, 27, 111-122.

GIUGNI, M. G. 1998. Was it worth the effort? The outcomes and consequences of social movements.
Annual review of sociology, 24, 371-393.

GOLDMANN, E. & GALEA, S. 2014. Mental health consequences of disasters. Annual Review of Public
Health, 35, 169-83.

GREENLEY, J. R., GILLESPIE, D. P. & LINDENTHAL, J. J. 1975. A race riot's effect on psychological
symptoms. Archives of General Psychiatry, 32, 1189-95.

GRUEBNER, O., SYKORA, M., LOWE, S. R., SHANKARDASS, K., TRINQUART, L., JACKSON, T.,
SUBRAMANIAN, S. & GALEA, S. 2016. Mental health surveillance after the terrorist attacks in
Paris. Lancet, 387, 2195-2196.

HAMMEN, C. 2005. Stress and depression. Annual Review of Clinical Psychology, 1, 293-319.

HAMMEN, C. 2015. Stress sensitivity in psychopathology: Mechanisms and consequences. Journal of
Abnormal Psychology, 124, 152-4.

HANSON, R. F., KILPATRICK, D. G., FREEDY, J. R. & SAUNDERS, B. E. 1995. Los Angeles County after
the 1992 civil disturbances: Degree of exposure and impact on mental health. Journal of
Consulting and Clinical Psychology, 63, 987-996.

HARVEY-LINTZ, T. & TIDWELL, R. 1997. Effects of the 1992 Los Angeles civil unrest: Post traumatic
stress disorder symptomatology among law enforcement officers. Social Science Journal, 34,
171-183.

HIGGINS, J. P. T. & GREEN, S. 2012a. Tools for assessing methodological quality or risk of bias in non-
randomized studies [Online]. Available:
http://handbook.cochrane.org/chapter 13/13 5 2_3_tools_for_assessing_methodological
quality or_risk of.htm [Accessed 2016].

HIGGINS, J. P. T. & GREEN, S. 2012b. What is heterogeneity? [Online]. Available:
http://handbook.cochrane.org/chapter_9/9 5 1 what is_heterogeneity.htm [Accessed
2016].

HOU, W. K. & BONANNO, G. A. 2018. Emotions in everyday life during social movements:
Prospective predictions of mental health. Journal of Counseling Psychology, 65, 120.

HOU, W. K., HALL, B. J., CANETTI, D., LAU, K. M., NG, S. M. & HOBFOLL, S. E. 2015. Threat to
democracy: Physical and mental health impact of democracy movement in Hong Kong.
Journal of Affect Disorders, 186, 74-82.

HOYT, L. T., ZEIDERS, K. H., CHAKU, N., TOOMEY, R. B. & NAIR, R. L. 2018. Young adults’ psychological
and physiological reactions to the 2016 US presidential election. Psychoneuroendocrinology,
92, 162-169.

INSEL, T., CUTHBERT, B., GARVEY, M., HEINSSEN, R., PINE, D. S., QUINN, K., SANISLOW, C. & WANG,
P. 2010. Research domain criteria (RDoC): toward a new classification framework for
research on mental disorders. American Journal of Psychiatry, 167, 748-51.

JAMA. 2018. Instructions for Authors [Online]. Available:
https://jamanetwork.com/journals/jama/pages/instructions-for-
authors#SecSystematicReviews [Accessed Jun 14, 2018].

KANIASTY, K. & H. NORRIS, F. 2009. Distinctions that matter: Received social support, perceived
social support, and social embeddedness after disasters. Mental Health and Disasters, 175-
200.

26



Cite as "Ni MY, Kim Y, McDowell I, Wong S, Qiu H, Wong 10, Galea S, Leung GM. Mental health
during and after protests, riots and revolutions: A systematic review. Australian & New Zealand
Journal of Psychiatry. 2020;54(3):232-243. Available from: doi.org/10.1177/0004867419899165."

KANIASTY, K. & NORRIS, F. H. 1993. A test of the social support deterioration model in the context of
natural disaster. J Pers Soc Psychol, 64, 395-408.

KAWACHI, I. & BERKMAN, L. F. 2001. Social ties and mental health. Journal of Urban Health, 78, 458-
467.

KIM-GOH, M., SUH, C., BLAKE, D. D. & HILEY-YOUNG, B. 1995. Psychological impact of the Los
Angeles riots on Korean-American victims: Implications for treatment. American Journal of
Orthopsychiatry, 65, 138-46.

KLEE, G. & GORWITZ, K. 1970. Effects of the Baltimore riots on psychiatric hospital admissions.
Mental Hygiene, 54, 447-449.

KUBICKA, L., CSEMY, L., DUPLINSKY, J. & KOZENY, J. 1998. Czech men's drinking in changing political

climates 1983 - 93: A three - wave longitudinal study. Addiction, 93, 1219-1230.

KUBICKA, L., CSEMY, L. & KOZENY, J. 1995. Prague women's drinking before and after the 'velvet
revolution’ of 1989: A longitudinal study. Addiction, 90, 1471-8.

KUMAR, M. & FONAGY, P. 2013. Differential effects of exposure to social violence and natural
disaster on children's mental health. Journal of Traumatic Stress, 26, 695-702.

LAU, J., KIM, Y., WU, A., WANG, Z., HUANG, B. & MO, P. 2017. The Occupy Central (Umbrella)
movement and mental health distress in the Hong Kong general public: Political movements
and concerns as potential structural risk factors of population mental health. Social
Psychiatry and Psychiatric Epidemiology, 52, 525-536.

LAU, K. M., HOU, W. K., HALL, B. J., CANETTI, D., NG, S. M., LAM, A. |. F. & HOBFOLL, S. E. 2016. Social
media and mental health in democracy movement in Hong Kong: A population-based study.
Computers in Human Behavior, 64, 656-662.

LAZARESCU, M., ARDELEANU, V. & JIANU, A. 1993. Study on the reactive psychosis occurred during
the revolution of December 1989: Timisoara, Rumania. European Journal of Psychiatry, 7,
219-228.

LIBERATI, A., ALTMAN, D. G., TETZLAFF, J., MULROW, C., GOTZSCHE, P. C., IOANNIDIS, J. P., CLARKE,
M., DEVEREAUX, P. J., KLEIJNEN, J. & MOHER, D. 2009. The PRISMA statement for reporting
systematic reviews and meta-analyses of studies that evaluate healthcare interventions:
Explanation and elaboration. BMJ, 339, b2700.

LYONS, H. A. 1971. Psychiatric sequelae of the Belfast riots. British Journal of Psychiatry, 118, 265-73.

LYONS, H. A. 1972. Depressive illness and aggression in Belfast. BMJ, 1, 342-4.

LYONS, H. A. 1973. Violence in Belfast: A review of the psychological effects. Public Health, 5, 163-8.

MARKOWITZ, J. C. & WEISSMAN, M. M. 2004. Interpersonal psychotherapy: Principles and
applications. World Psychiatry, 3, 136.

MATTHIES-BOON, V. 2017. Shattered worlds: Political trauma amongst young activists in post-
revolutionary Egypt. Journal of North African Studies, 22, 620-644.

MCPHEETERS, M. L., KRIPALANI, S., PETERSON, N. B., IDOWU, R. T., JEROME, R. N., POTTER, S. A. &
ANDREWS, J. C. 2012. Closing the quality gap: Revisiting the state of the science (vol. 3:
quality improvement interventions to address health disparities). Evidence
report/technology assessment, 3, 1.

MOUSSA, S., EL KHOLY, M., ENABA, D., SALEM, K., ALI, A., NASRELDIN, M., GABAL, M., EMADELDIN,
M. & MOSELHY, H. F. 2015. Impact of political violence on the mental health of school
children in Egypt. Journal of Mental Health, 24, 289-293.

NANDI, A., TRACY, M., BEARD, J. R., VLAHOV, D. & GALEA, S. 2009. Patterns and predictors of
trajectories of depression after an urban disaster. Annals of Epidemiology, 19, 761-70.

NERIA, Y., GALEA, S. & NORRIS, F. H. (eds.) 2009. Mental health and disasters, Cambridge: Cambridge
University Press.

NI, M. Y., LI, T. K., PANG, H., CHAN, B. H., KAWACHI, 1., VISWANATH, K., SCHOOLING, C. M. & LEUNG,
G. M. 2017. Longitudinal patterns and predictors of depression trajectories related to the

27



Cite as "Ni MY, Kim Y, McDowell I, Wong S, Qiu H, Wong 10, Galea S, Leung GM. Mental health
during and after protests, riots and revolutions: A systematic review. Australian & New Zealand
Journal of Psychiatry. 2020;54(3):232-243. Available from: doi.org/10.1177/0004867419899165."

2014 Occupy Central/Umbrella Movement in Hong Kong. American Journal of Public Health,
107, 593-600.

NI, M. Y., LI, T. K., PANG, H., CHAN, B. H. Y., YUAN, B. Y., KAWACHI, I., SCHOOLING, C. M. & LEUNG, G.
M. 2016. Direct participation in and indirect exposure to the Occupy Central Movement and
depressive symptoms: A longitudinal study of Hong Kong adults. American Journal of
Epidemiology, 184, 636-643.

NORRIS, F. H., FRIEDMAN, M. J. & WATSON, P. J. 2002a. 60,000 Disaster Victims Speak: Part II.
Summary and implications of the disaster mental health research. Psychiatry, 65, 240-60.

NORRIS, F. H., FRIEDMAN, M. J., WATSON, P. J., BYRNE, C. M., DIAZ, E. & KANIASTY, K. 2002b. 60,000
Disaster Victims Speak: Part I. An Empirical Review of the Empirical Literature, 1981-2001.
Psychiatry, 65, 207-239.

NORRIS, F. H., TRACY, M. & GALEA, S. 2009. Looking for resilience: Understanding the longitudinal
trajectories of responses to stress. Social science & medicine, 68, 2190-2198.

NORTH, C. S. 2014. Current research and recent breakthroughs on the mental health effects of
disasters. Current Psychiatry Reports, 16, 481.

NORTH, C. S. & PFEFFERBAUM, B. 2002. Research on the mental health effects of terrorism. JAMA,
288, 633-636.

NORTH, C. S. & PFEFFERBAUM, B. 2013. Mental health response to community disasters: A
systematic review. JAMA, 310, 507-18.

OBILOM, R. E. & THACHER, T. D. 2008. Posttraumatic stress disorder following ethnoreligious conflict
in Jos, Nigeria. Journal of Interpersonal Violence, 23, 1108-19.

ORTIZ, I., BURKE, S., BERRADA, M. & CORTES, H. 2013. World Protests 2006-2013, New York City,
New York, Initiative for Policy Dialogue and Friedrich-Ebert-Stiftung.

OUANES, S., BOUASKER, A. & GHACHEM, R. 2014. Psychiatric disorders following the Tunisian
revolution. Journal of Mental Health, 23, 303-6.

OUANES, S., BOUASKER, A., ZGUEB, Y. & GHACHEM, R. 2012. Tunisian Revolution Events:
Psychological Impact on Emergency Personnel. European Psychiatry, 27, 1.

PAGE, M. J., SHAMSEER, L., ALTMAN, D. G., TETZLAFF, J., SAMPSON, M., TRICCO, A. C., CATALA-
LOPEZ, F., LI, L., REID, E. K., SARKIS-ONOFRE, R. & MOHER, D. 2016. Epidemiology and
Reporting Characteristics of Systematic Reviews of Biomedical Research: A Cross-Sectional
Study. PLOS Medicine, 13, €1002028.

PATEL, N. G. & NATH, S. R. 2013. Where Identity and Trauma Converge: Hindu-Muslim Perceptions
of the 2002 Guijarati Riots. Journal of Muslim Mental Health, 7.

PATRA, J., BHATIA, M., SURAWEERA, W., MORRIS, S. K., PATRA, C., GUPTA, P. C. & JHA, P. 2015.
Exposure to second-hand smoke and the risk of tuberculosis in children and adults: a
systematic review and meta-analysis of 18 observational studies. PLOS Medicine, 12,
€1001835; discussion €1001835.

PERLMAN, S. E., FRIEDMAN, S., GALEA, S., NAIR, H. P., ERGS-SARNYAI, M., STELLMAN, S. D., HON, J.
& GREENE, C. M. 2011. Short-term and medium-term health effects of 9/11. Lancet, 378,
925-934.

PORTA, M. 2014. A dictionary of epidemiology, New York, N.Y., Oxford University Press.

ROCHFORD, E. B. & BLOCKER, T. J. 1991. Coping with "natural™ hazards as stressors: The predictors
of activism in a flood disaster. Environment and Behavior, 23, 171-194.

SASAQ, T. & CHUN, C. A. 1994, After the Sa - i - gu (April 29) Los Angeles riots: Correlates of

subjective well - being in the Korean - American community. Journal of Community

Psychology, 22, 136-152.
SLONE, M. 2003. The Nazareth riots - Arab and Jewish Israeli adolescents pay a different
psychological price for participation. Journal of Conflict Resolution, 47, 817-836.

28



Cite as "Ni MY, Kim Y, McDowell I, Wong S, Qiu H, Wong 10, Galea S, Leung GM. Mental health
during and after protests, riots and revolutions: A systematic review. Australian & New Zealand
Journal of Psychiatry. 2020;54(3):232-243. Available from: doi.org/10.1177/0004867419899165."

SLONE, M., KAMINER, D. & DURRHEIM, K. 2000. The contributions of political life events to
psychological distress among south african. Political Psychology, 21, 465-487.

STEPHAN, M. J. & CHENOWETH, E. 2008. Why civil resistance works: The strategic logic of nonviolent
conflict. International security, 33, 7-44.

STUBER, M. L., NADER, K. O. & PYNOOS, R. S. 1997. The violence of despair: Consultation to a
HeadStart program following the Los Angeles uprising of 1992. Community Mental Health
Journal, 33, 235-41.

TAN, E.-S. & SIMONS, R. C. 1973. Psychiatric sequelae to a civil disturbance. British Journal of
Psychiatry, 122, 57-63.

TARROW, S. G. 2011. Power in movement: Social movements and contentious politics, New York,
N.Y., Cambridge University Press.

UNUVAR, U., YILMAZ, D., OZYILDIRIM, I., DOKUDAN, E. Y., KORKMAZ, C., DOGANOGLU, S., KUTLU, L.
& FINCANCI, S. K. 2017. Usage of Riot Control Agents and other methods resulting in physical
and psychological injuries sustained during civil unrest in Turkey in 2013. Journal of Forensic
and Legal Medicine, 45, 47-52.

WANG, L., ZHANG, J., SHI, Z,, ZHOU, M., LI, Z., ZHANG, K., LIU, Z. & ELHAI, J. D. 2011. Comparing
alternative factor models of PTSD symptoms across earthquake victims and violent riot
witnesses in China: Evidence for a five-factor model proposed by Elhai et al.(2011). Journal
of Anxiety Disorders, 25, 771-776.

WORLD HEALTH ORGANIZATION 1995. Constitution of the world health organization.

YIMGANG, D. P., WANG, Y., PAIK, G., HAGER, E. R. & BLACK, M. M. 2017. Civil unrest in the context of
chronic community violence: Impact on maternal depressive symptoms. American Journal of
Public Health, 107, 1455-1462.

Uncited references

BEN KHELIL, M., GHARBAOUI, M., FARHANI, F., ZAAFRANE, M., HARZALLAH, H., ALLOUCHE, M.,
ZHIOUA, M. & HAMDOUN, M. 2016. Impact of the Tunisian Revolution on homicide and
suicide rates in Tunisia. International Journal of Public Health, 61, 995-1002.

BHAT, A., BURKE, A., FALKOWSKI, W., MASON, T., NORTON, K., RAQO, B., SAMANARAYAKE, B. &
SIBISI, C. 1984. The Causes of and Solutions for Rioting in Britain in the Summer of 1981.
International Journal of Social Psychiatry, 30, 4-8.

KING, D.J, GRIFFITHS, K., REILLY, P. M. & MERRETT, J. D. 1982. Psychotropic drug use in
Northern Ireland 1966-80: Prescribing trends, inter-and intra-regional comparisons and
relationship to demographic and socioeconomic variables. Psychological Medicine, 12,
819-833.

LAVALEKAR, A. 2006. The Impact of Communal Riots on Children’s Minds. Psychological Studies
- University of Calicut, 51, 283.

LESTER, D. 1997. Black riots and black suicide rates. Psychological Reports, 81, 1134.

O'MALLEY, P.1972. Attempted suicide before and after the communal violence in Belfast,
August 1969. A preliminary study. Journal of the Irish Medical Association, 65, 109.

PAPANIKOLAOU, V., GADALLAH, M., LEON, G. R., MASSOU, E., PRODROMITIS, G., SKEMBRIS, A. &
LEVETT, J. 2013. Relationship of locus of control, psychological distress, and trauma
exposure in groups impacted by intense political conflict in Egypt. Prehospital and
Disaster Medicine, 28, 423-427.

STRAKER, G., MENDELSOHN, M., MOOSA, F. & TUDIN, P. 1996. Violent political contexts and the
emotional concerns of township youth. Child Development, 67, 46-54.

29



Cite as "Ni MY, Kim Y, McDowell |, Wong S, Qiu H, Wong 10, Galea S, Leung GM. Mental health
during and after protests, riots and revolutions: A systematic review. Australian & New Zealand
Journal of Psychiatry. 2020;54(3):232-243. Available from: doi.org/10.1177/0004867419899165."

Figure 1. Number of collective actions from 1967 to 2017 (upper panel), number of published studies of collective actions and mental health from 1967
to 2017 (lower panel) and correlation between the number of collective actions with the number of published studies (right panels). Data source for the
number of collective actions: Banks AS, Wilson KA 2017. Cross-National Time-Series Data Archive. Databanks International. Jerusalem, Israel.
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Figure 2. PRISMA flow diagram for studies on collective actions and mental health
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Table 1. Electronic search strategy for PubMed

Database Search Filters/Limits
PubMed (“'protest”[All Fields] OR "revolution"[All Fields] OR Humans
"'Civil Disorders' [Mesh*] OR *civil disobedience"'[All English

Fields] OR *‘demonstration*'[All Fields]) OR *'social
movement''[All Fields] OR "'political movement"[All Fields]
OR "campaign"[All Fields] AND (**Mental Health*'[Mesh]
OR ""Mental Disorders"[Mesh] OR *'Behavioral
Symptoms'*'[Mesh] OR psychological[All Fields])

* Mesh = Medical Subject Headings
The full search strategy for each database and the search results are available from the authors.
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Table 2. Published studies on collective actions and mental health
Number of studies (%)

Study design

Longitudinal 6 (12%)
Time series 8 (15%)
Serial Cross-sectional 3 (6%)
Cross-sectional 22 (42%)
Case series 8 (15%)
Qualitative 5 (10%)
Study population
General population 6 (12%)
Residents of affected areas 8 (15%)
Children 9 (17%)
Patients 17 (33%)
Demographic group (e.g. ethnicity) 7 (13%)
Occupational groups (e.g. police) 5 (10%)
Sample size”
1-499 26 (50%)
500-999 10 (25%)
1000-1999 7 (18%)
> 2000 1 (3%)
Outcome’
Depression 18 (35%)
Post-traumatic stress disorder 11 (21%)
Anxiety 11 (21%)
Psychological distress 6 (12%)
Substance abuse 6 (12%)
Psychiatric admissions and prescriptions 5 (10%)
General psychiatric diagnosis 5 (10%)
Suicide 5 (10%)

* Time series studies and qualitative studies which do not specify the sample size have been excluded
TThe number of studies is greater than 52 as some studies examined more than one outcome
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Table 3. Longitudinal studies on collective actions and mental health

Study Collectlve_ action Study popu!atlon Exposure OUETIE Main findings
(duration) (sample size)
Greenley, 1967 New Haven Residents of suburban Before, during, and Psychological Psychological impairment decreased by 9-7% and 6-7% among suburban men and

Arch Gen Psychiatry

1975

Kubicka, Addiction
1995

Kubicka, Addiction
1998

Ni,
Am J Epidemiol
2016

Ni,
Am J Public Health
2017

Hou,
J Couns Psychol
2018

riots
(8 days)

1989 Velvet
Revolution
(45 days)

1989 Velvet
Revolution
(45 days)

2014 Occupy
Central/ Umbrella
Movement

(79 days)

2014 Occupy
Central/ Umbrella
Movement

(79 days)

2014 Occupy
Central/ Umbrella
Movement

(79 days)

and urban areas
(n=938)

Young and middle-
aged women (n=608)

Young men (n=586)

General adult
population (n=909)

General adult
population (n=1170)

General adult
population (n=108)

after the riot

Before and after the
revolution

Before and after the
revolution

Protest participation;
media exposure; social
support

Protest participation;
social support;
resilience

During and after the
protests

distress

Alcohol use

Alcohol use

Probable major
depression;
depressive
symptoms

Probable major
depression;
depressive
symptoms

Emotional
reactivity;
psychological
distress

women, respectively.

Mean annual alcohol consumption increased from before (3-6 litres) to after the
revolution (4-8 litres). The rise in alcohol consumption has been suggested to be due
to an expansion of social contacts.

The price of alcohol increased and mean annual alcohol consumption decreased by
26% before the revolution. Following the revolution, political control over drinking
was abolished and alcohol consumption increased by 16%.

The absolute prevalence of probable major depression increased by 7%, regardless of
personal involvement in the protests. Depressive symptoms were associated with
exposure to the protest via online/social media, frequent Facebook use and intra-
familial socio-political conflicts.

Four depression trajectories were identified: “resistant” (22-6% of sample), “resilient”
(37-0%), “mild depressive symptoms” (32-5%), and “persistent moderate depression”
(8:0%). Baseline predictors that appeared to protect against persistent depression
included higher household income, resilience, family support, and self-rated health.

Lower positive emotional reactivity and higher negative emotional reactivity for
positive events was detected during the protests.
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Supplementary Appendix

Content

Table S1. Main findings of time series studies on collective actions and mental health

Table S2. Main findings of serial cross-sectional and cross-sectional studies on collective actions and mental health
Table S3. Main findings of case series on collective actions and mental health

Table S4. Main findings of qualitative studies on collective actions and mental health

Table S5. Newcastle-Ottawa Scale (NOS) scores for longitudinal studies

Table S6. Newcastle-Ottawa Scale (NOS) scores for serial cross-sectional and cross-sectional studies

Studies included in supplementary tables but not cited in the main text
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Table S1. Main findings of time series studies on collective actions and mental health

Study Collective action Study population Exposure Outcome Main findings
(duration) (sample size)
Fishbain, 1980 Liberty City Miami Attendees of psychiatric Before, during and after Health care utilisation The riot did not increase utilisation of psychiatric emergency
J Nerv Ment riot emergency service the riot services.
Dis 1991 (3 days)
Fraser, 1969 Northern Ireland riots 3 areas in Belfast Living in areas with Health care utilisation; No changes in psychiatric admissions or antidepressant
BrJ (6 days) different degrees of psychiatric prescriptions prescriptions from areas directly exposed to riot conditions.
Psychiatry disturbance During the riot months, there was an increase in prescriptions
1971 for tranquilizers in riot-affected areas.
King, Psychol 1969 Northern Ireland riots ~ General practices in After the riot Psychiatric prescriptions Tranquilizer prescriptions over 1966-1976 increased threefold,
Med 1982 (6 days) Northern Ireland which was more rapid compared to other European countries.
Klee, 1968 Baltimore Riots State-operated - Health care utilisation Admissions during the two-week period before and after the
Ment Hyg (4 days) psychiatric hospitals riots did not differ from the preceding year.
1970
Lazarescu, 1989 Romanian Revolution  Psychiatric outpatients Direct and indirect Psychiatric diagnosis An increase in reactive psychosis was detected.
EurJ (22 days) exposure to revolution
Psychiatry
1993
Lester, 1960-1992 Race riots African Americans Number of riots Suicide No association between riots and suicides among African
Psychol Rep Americans
1997
Lyons, 1969 Northern Ireland riots 3 districts exposed to Living in riot affected Depression; suicide; There was a decrease in depression in both sex. Suicide rate
BMJ 1972 (6 days) riots; 1 rural county as areas homicide declined by almost 50%, but there was an increase in
control homicides and violent crimes.
O'Malley, Ir 1969 Northern Ireland riots ~ Patients referred to Proximity to the riots Attempted suicide An increase in attempted suicides was detected.
Med J 1972 (6 days) psychiatric department
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Table S2. Main findings of serial cross-sectional and cross-sectional studies on collective actions and mental health

Study Collective action Study population (sample Exposure Outcome Main findings
(duration) size)
Serial cross-sectional
Brown, 1992 Los Angeles Women at high risk for Living in riot-affected Depression; Depression and substance abuse levels among participants did not
J Psychoactive riots HIV infection (n=556) areas; social support substance abuse change before and after the riots. Social support was lower after
Drugs 1994 (6 days) the riots.

Castillo-Carniglia, 2011 Chilean school

High school students

School occupied for at

Substance use

After controlling for secular trends, there was no change in alcohol

Drug Alcohol strikes (n=37,319) least 1 day and marijuana use among adolescents following school strikes.
Depend 2017
Yimgang, AmJ 2015 Baltimore Mothers of toddlers who Proximity to civil unrest; Depressive The prevalence of maternal depressed symptoms increased in
Public Health Protests sought care at the food and housing symptoms proximal neighbourhoods to the unrest but not in the distal
2017 (16 days) emergency department insecurity neighbourhoods. Depressive symptoms returned to baseline after
(n=1095) five months.
Cross-sectional
Bamrah, Prehosp 2007-2008 Kenyan Patients receiving anti- Witnessed or experienced Depressive Among internally displaced persons, 29 to 39% had depressive
Disaster Med crisis retroviral treatment; violence to self or family; symptoms; symptoms and 31 to 37% had anxiety symptoms. Among patients
2013 (63 days) internally displaced health status anxiety symptoms  with HIV, 27 to 42% had depressive symptoms and 24 to 44% had
population anxiety symptoms. Depressive and anxiety symptoms were
(n=1630) associated with exposures to violence, but not with health status.
Ben Khelil, IntJ 2010 Tunisian Forensic autopsies Media exposure Suicide; homicide  Suicides became more public and self-immolation cases tripled
Public Health Revolution (n=1413) after the revolution. Among suicide victims, 9% had a history of
2016 (27 days) suicide attempt before the revolution and schizophrenia was the
most common mental disorder (40%).
Bhat, 1981 Brixton riot Medical and para-medical Living and working inriot-  Emotional No significant emotional reactions to the riots were detected.
IntJ Soc (3 days) staff in three psychiatric affected areas reactions
Psychiatry 1984 hospitals
(n=620)
Dhavale, IndianJ 1992-1993 Bombay Students from two Exposure to rioting Anxiety Most common symptoms included somatic symptoms (40.2%),

Soc Work 2002 riots
(51 days)

municipal schools in riot
affected area
(n=495)

symptoms; fear

sleep disturbances (62.6%), anxiety symptoms (33.5%), and fear of
playing with other children (64.2%).
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2014 Ferguson
Protests
(16 days)

2001 Genoa G8
Summit Protest
(2 days)

1992 Los Angeles
riots
(6 days)

1992 Los Angeles
riots
(6 days)

2014 Occupy
Central/Umbrella
Movement

(79 days)

1992 Los Angeles
riots
(6 days)

2002 Gujarat riot
(30 days)

2014 Occupy
Central/Umbrella
Movement

(79 days)

2014 Occupy
Central/Umbrella
Movement

(79 days)

Community members and
law enforcement in
proximity to Ferguson,
Missouri

(n=565)

Police officers in crowd
control unit
(n=290)

Residents in LA at the time
of riot
(n=1200)

Police officers
(n=141)

General adult population
(n=1208)

Korean-American victims
seeking assistance
(n=202)

Children
(n=650)

General adult population
(n=1208)

General adult population
(n=344)

Direct exposure; media
exposure; connectedness;
life interruption; racial
identity

Assigned to crowd control
on days of riot; resilience

Exposure to disturbance
(e.g. family/personal
safety)

Officers assigned to the
riot area on the days of the
riot; observations of
violence; social support

Loss of personal and social
resources; social support

Experience with the riot
(looting, arson, injury);
financial loss

Exposure to riots or an
earthquake

Social resource

Participation in protest by
self, family, and peers;
media exposure; social
support

PTSD; depression

Anxiety;
depression; mood

PTSD

PTSD

Depressive
symptoms;
anxiety

PTSD;
psychological
distress; alcohol
use

PTSD

Depressive
symptoms;
anxiety

Depressive
symptoms;
anxiety

34% and 43% of the community sample were shown to have PTSD
and depression, respectively. Proximity to violence was associated
with mental health outcomes. Black members reported more PTSD
and depressive symptoms than law enforcement and white
members.

Officers were found to be more emotionally stable than the general
male population.

Prevalence of PTSD was 4.1%; disturbance-related experiences
were associated with PTSD.

17% of officers experienced stress symptomatology; officers
experiencing stress symptomatology endorsed items that indicated
limiting of friendships, social engagements, and expression of
emotions and feelings.

47% reported moderate to severe levels of anxiety symptoms; 14%
reported probable depression; personal and social resource loss
was associated with anxiety and depressive symptoms.

The majority reported severe psychological distress and 75% of the
victims experienced probable PTSD; a higher proportion of men
reported increased use of tobacco and alcohol.

PTSD symptoms were detected in 27% and 25% of children
exposed to riots or an earthquake, respectively.

Social resource loss on social media was associated with more
depressive symptoms, but not anxiety symptoms.

3.2% had probable depression; 10.5% showed probable anxiety.
Younger age, being single, without children, and emotional
disturbance were associated with adverse mental health.
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2002 Gujarat riots
(30 days)

2011 Egyptian
Revolution
(15 days)

2001 Ethnoreligious
riot in Jos
(6 days)

2011 Egyptian
Revolution
(15 days)

1992 Los Angeles
riots
(6 days)

2000 Nazareth riots
(10 days)

1986 Alexandra
Rebellion

1992 Los Angeles
riots
(6 days)

2009 Uriimqi riots
(4 days)

School children in three
cities
(n=318)

Children attending primary
schools near Tahrir Square
(n=515)

Residents of
neighbourhoods with
intense rioting
(n=281)

Patients with physical
injury
(n=240)

Korean-American
community
(n=498)

Students in major Jewish
and Arab middle and high
schools in Nazareth
(n=625)

Students in 12th grade
(n=78)

Teachers from HeadStart
program centers
(n=98)

Communities affected by
the riot
(n=1238)

Exposure to riots; media
exposure

Proximity to Tahrir
Square; media exposure

Experienced or witnessed
traumatic events

Injury; perceived support
by the government for the
respondent

Exposure to riots; social

support

Active participants or
bystanders; motivation for
political participation

Exposure to violence

Exposure to riots; media
exposure

Personal experience with
riots

Social distance;
cognitive tests

Depression;
PTSD; anxiety

PTSD

Psychological
symptoms

Subjective well-
being

Psychological
symptoms

Psychological
symptoms

PTSD

PTSD

Children who were not directly affected also experienced
disturbance, possibly due to media exposure.

Children attending schools near Tahrir Square showed high rates
of depression (62%) and PTSD (70%). Negative perception of the
revolution, female sex, and lower socioeconomic class may be risk
factors for developing psychiatric symptoms.

41% had probable PTSD; victimisation and witnessing a personal
attack were significantly associated with increased risk of PTSD.

Patients with physical injury due to the Revolution reported more
psychological symptoms than controls, who had unrelated physical
injuries.

Living in riot areas and having experienced tangible loss were not
associated with happiness and physical health. Perception of
increased ethnic tensions was associated with lower happiness and
worse physical health. Social support and social integration was
associated with well-being among women.

All groups, except for Jewish Israelis who did not participate in

violent activity during the riot, expressed significant distress after
the riots.

62% of students showed psychological distress.

3 teachers reported severe PTSD symptoms. Children were
reported to be more aggressive, less harmonising, and making less
progress.

12.1% of participants were shown to have probable PTSD.
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Table S3. Main findings of case series on collective actions and mental health

Study

Collective action
(duration)

Study population
(sample size)

Exposure

Outcome

Main findings

Ad hoc report
committee,

Am J Psychiatry
1969

Barron,
Int J Law Psychiatry
1993

Carpenter,
Am J Psychiatry
1971

Coudreaut,
J Nerv Ment Dis
1995

Lyons,
Br J Psychiatry 1971

QOuanes,
J Ment Health 2014

Tan,
Br J Psychiatry 1973

Unuvar,
J Forensic Leg Med
2017

1968 Poor People's
Campaign
(43 days)

1989 April 9
tragedy
(1 day)

1969 March on
Washington
(3 days)

1992 Los Angeles
riots
(6 days)

1969 Northern
Ireland riots
(6 days)

2010 Tunisian
Revolution
(27 days)

1969 Kuala Lumpur
riot
(7 days)

2013 Gezi Park
Demonstration
(85 days)

Patients in mental health
clinic
(n=51)

Hospital patients
(n=21)

Hospital patients
(n=30)

Psychiatric patients
(n=5)

Patients in general
practice; admissions due
to riots

(n=257)

Outpatients with
psychiatric symptoms
attributed to the
revolution

(n=107)

Patients in psychological
medicine unit
(n=58)

Applicants to Human
Rights Foundation to
receive treatment or
documentation
(n=117)

After the protest

Participation in
demonstration

Experience in the
mass protest

Living in riot-
affected areas

Living in riot
affected areas

Self-reports of
triggering events

Cases identified to
be related to
experience during
riot

Riot control agents
exposure

Psychiatric diagnosis

Psychiatric diagnosis

Psychiatric diagnosis

Paranoid delusions; major
depression; schizophrenia;
PTSD

Depression; anxiety; phobic

state; acute psychotic
illness; suicide

Major depressive disorder;
adjustment disorder; PTSD

Psychological symptoms

General psychiatric
assessment

Majority of patients experienced either anxiety or depression or both.

PTSD and psychosomatic symptoms were prominent among patients
with no prior psychiatric history. Patients described fear,
helplessness, emotional distance from others, and blurred or absent
memory.

15 patients presented with symptoms related to substance use or
withdrawal. Among the other 15 patients, 12 were diagnosed with
anxiety.

Patients with psychiatric histories were found to have sought care
during periods of unrest. The disadvantaged population may have felt
more alone during the riots.

69% patients presented with situational or state anxiety; insomnia
was the most common symptom. 21 out of 40 patients referred to the
hospital appeared to be related to the riots.

31% were diagnosed with major depressive disorder, 31% with
adjustment disorder, and 27% with PTSD.

50% diagnosed with schizophrenia, 24% with affective illnesses, and
14% with neuroses. 5 patients attempted suicide due to the riots. 60%
of all patients lived in riot-affected areas.

43% were diagnosed with Acute Stress Disorder, 23% with PTSD,
and 8% with Major Depressive Disorder
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Table S4. Main findings of qualitative studies on collective actions and mental health

Study

Collective action
(duration)

Study population
(sample size)

Exposure

Outcome

Main findings

Dunlap, Community
Ment Health J, 1988

Matthies-Boon,
JNAS, 2017

Patel, J Muslim
Ment Health, 2013

Priya, Qual Res
Psychol, 2012

Warin, Sociol. Rev.,
2009

1965 Watts riots (6
days)

2011 Egyptian
Revolution
(15 days)

2002 Gujarat riots
(30 days)

2002 Gujarat riots
(30 days)

1978 Iranian
Revolution
(401 days)

Children
(n=182)

Activists
(n=40)

Adult Gujarati Muslims
or Hindus (n=17)

Internally displaced
Muslim students
(n=102)

Persian women migrants

Awareness of the
riots

Experience of
violence during the
Revolution

Lived in Gujarat at
the time of riots

Witnessed violence
during the riots

Migration due to the
Revolution

Fear response

Reported anxiety,
depression, trauma
symptoms

Social trauma

Fear, somatic and

behavioral symptoms of
trauma

Expression of traumatic
experience

209% of African American, 44% of Mexican American, and 25% of
Caucasian American children reported fear

Nearly half of interviewees experienced episodes of severe anxiety
due to political violence and uncertainty in Egypt, and more than half
experienced periods of depression due to the lack of positive political
outcomes and feelings of hopelessness.

Muslims reported helplessness, hopelessness and negative affect,
which were absent from Hindu participants.

67% of children showed experiences of fear, sleep disturbance, and
avoidance.

Persian women in Australia whom emigrated from Iran after the
Islamic Revolution expressed their traumatic experiences in silence
through art and domestic tasks such as sewing, making tea, and
cooking.
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Table S5. Newcastle-Ottawa Scale (NOS) scores for longitudinal studies

Study  Greenley, Arch Gen  Kubicka, Addiction Kubicka, Addiction Ni, Am J Epidemiol Ni, Am J Public Hou, J Couns Psychol
Psychiatry 1975 1995 1998 2016 Health 2017 2018
Collective action 1967 New Haven 1989 Velvet 1989 Velvet 2014 Occupy 2014 Occupy 2014 Occupy
disorder Revolution Revolution Central/Umbrella Central/Umbrella Central/Umbrella
Movement Movement Movement
(A) Selection (max. 4)
Representativeness of exposed cohort 1 1 1 1 1 1
Selection of non-exposed cohort 1 1 1 1 1 1
Ascertainment of exposure 1 1 1 1 1 0
Demonstration that outcome was not present at 1 1 1 1 1 1
start of the study
(B) Comparability (max. 2)
Control for age 1 1 1 1 1 1
Control for other factors 1 1 1 1 1 1
(C) Outcome (max. 3)
Assessment of outcome 1 1 1 1 1 1
Follow-up long enough for outcomes to occur 1 1 1 1 1 1
Adequacy of follow-up of cohorts 1 1 1 1 1 1

Total score (max. 9) 9 9 9 9 9 8
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Table S6. Newcastle-Ottawa Scale (NOS) scores for serial cross-sectional and cross-sectional studies

Study Castillo-Carniglia, Hanson, J Consult ~ Hou, J Affect Lau, Soc Sasao, J Galovski, J Garbarino, J Kumar, J
Drug Alcohol Clin Psychol 1995  Disord 2015 Pscyhiatry Community Trauma Stress Police Crim Trauma Stress
Depend 2017 Psychiatr Psychol 1994 2016 Psychol 2012 2013
Epidemiol 2017
Collective action 2011 Chilean school ~ 1992 Los Angeles 2014 Occupy 2014 Occupy 1992 Los 2014 Ferguson 2001 Genoa G8 2002 Gujarat
strikes riots Central/ Umbrella  Central/ Angeles riots Protests Summit Protest  riot
Movement Umbrella
Movement
(A) Selection (max. 3)
Representativeness of exposed 1 1 1 1 1 1 0 0
Selection of non-exposed 1 1 1 1 1 1 1 1
Ascertainment of exposure 1 1 1 1 1 0 1 1
(B) Comparability (max. 2)
Control for age 1 1 1 1 1 1 1 1
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