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Abstract 19 

Background 20 

There is little information about characteristics and long-term outcomes of individuals who 21 

self-harm during a suicide cluster. 22 

Aims 23 

To compare characteristics of individuals who self-harmed during a suicide cluster in South 24 

Wales (~10 deaths between Dec 2007 and Mar 2008) with others who self-harmed prior to 25 

the cluster, and to evaluate 10-year self-harm and mortality outcomes.  26 

Method 27 

Using records from the hospital serving the catchment area of the suicide cluster, enhanced 28 

by national routinely collected linked data, we created two groups: individuals who self-29 

harmed a) during the suicide cluster, and b) one year before. We compared individuals’ 30 

characteristics and performed logistic regression to compute odds ratios of 10-year self-31 

harm and mortality outcomes.  32 

Results 33 

Individuals who self-harmed during the cluster were less likely to be hospitalized or have a 34 

mental health history than those who self-harmed prior to the cluster. No significant group 35 

differences were found for 10-year self-harm outcomes, but all-cause mortality was higher 36 

for males.   37 

Limitations 38 

Sample size was small, and data were lacking on psychological and social proximity to 39 

individuals who died during the suicide cluster. 40 

Conclusion 41 

Our findings highlight the importance of long-term healthcare follow-up of those who self-42 

harm during a suicide cluster, particularly males.   43 
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Abbreviations 46 

BC – Before the Cluster 47 

CI – Confidence Interval 48 

DC – During the Cluster 49 

ED – Emergency Department 50 

ESM – Electronic Supplementary Material 51 

ICD – International Classification of Diseases 52 

LAA – Local Authority Area 53 

NHS – National Health Service 54 

OR – Odds Ratio 55 

SAD – SAD PERSONS score 56 

SAIL – Secure Anonymised Information Linkage 57 

VIF – Variance Inflation Factor  58 
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Introduction 59 

Although relatively uncommon, suicides may occur in clusters, particularly in young people 60 

(Haw et al., 2013).  There are two main types of clusters described in the literature, namely, 61 

mass clusters and point clusters. While for mass clusters, often associated with media 62 

reporting of the death of a celebrity, suicide rates increase across a population within a time 63 

period, point clusters involve a concentration of suicide deaths within time and a specific 64 

locality (Joiner, 1999). There is no doubt that suicide clusters generate high levels of 65 

community distress and often widespread media attention (Hawton et al., 2015). 66 

Several non-mutually exclusive mechanisms have been proposed underlying the initiation 67 

and maintenance of suicide clusters (Haw et al., 2013; Hawton et al., 2020). The social 68 

transmission mechanism suggests that exposure to the suicide of a significant other 69 

increases vulnerability to further suicide via imitation and suggestion or projective and 70 

pathological identification (Marchant et al., 2020). Underlying the descriptive norms is the 71 

more prevalent suicidal behavior is perceived to be, the more normalised it becomes. The 72 

assortative relating theory (Joiner, 1999; Robinson et al., 2016) proposes that the clustering 73 

of suicide is explained primarily by a group of individuals sharing certain risk factors who 74 

associate with each other and the social integration and relating mechanism refers to the 75 

effect of close-knit social networks in disseminating news and beliefs about suicides in a 76 

locality. 77 

Nonetheless, little is known about the characteristics and long-term outcomes of those who 78 

self-harm during a suicide cluster (Haw et al., 2013). A recent qualitative study of individuals 79 

presenting with near-fatal self-harm during a suicide cluster suggested that the negative 80 

impact of the cluster could have long-term effects (John et al., 2022). We aimed to compare 81 

characteristics and long-term self-harm and mortality outcomes for individuals who self-82 

harmed during a point cluster, with an estimated 10 deaths, which occurred in South Wales, 83 

UK, between December 2007 and March 2008 in young people aged 15-34 years (Jones et 84 

al., 2013) with those who self-harmed prior to it. This cluster was highly publicised locally 85 

and nationally by media, with a high volume of sensational reporting throughout the cluster 86 

(John et al., 2016; Marchant et al., 2020). 87 

Methods 88 

Study design and participants 89 

This was a retrospective data linkage cohort study (RECORD checklist in Electronic 90 

Supplementary Material (ESM) 1) based in the Local Authority Area (LAA; population 91 
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140,000) of a suicide cluster (December 27, 2007-March 17, 2008). We used paper-based 92 

emergency department (ED) records (Suppl. Methods in ESM 2) from the district general 93 

hospital serving the locality and privacy protected routinely collected data for the Wales 94 

population from the Secure Anonymised Information Linkage (SAIL) Databank 95 

(www.saildatabank.com).  96 

We derived two groups for this study where each group included individuals who self-97 

harmed during the period where the suicide cluster occurred (DC group) and those who self-98 

harmed during the corresponding period one year before (BC group). We excluded 99 

individuals who self-harmed during both periods, i.e., excluding individuals in both BC and 100 

DC groups. 101 

ED dataset 102 

This dataset consisted of individuals who presented to the ED of the district hospital 103 

following self-harm (index self-harm) between December 27, 2006 and March 17, 2008 by 104 

hand screening for any mention of self-harm (Suppl. Methods in ESM 2). These were then 105 

converted to electronic data by researchers for quantitative analysis. We compared 106 

characteristics and outcomes of individuals ascertained during the suicide cluster, between 107 

December 27, 2007 and March 17, 2008 (DC group, Suppl. Fig. 1 in ESM 3), with those 108 

ascertained between December 27, 2006 and March 17, 2008 (BC group, Suppl. Fig. 1 in 109 

ESM 3). 110 

Enhanced dataset 111 

We used routinely collected data from SAIL databank covering the Wales population 112 

between January 01, 2000 and March 16, 2018 (Suppl. Fig. 1 in ESM 3). Within the two 113 

ascertainment periods (DC and BC), we identified individuals who resided in the LLA or 114 

presented to health services located in the LAA with self-harm (primary care and hospital 115 

admission data). These individuals and those from the ED dataset were combined creating 116 

enhanced DC and BC groups (Suppl. Fig. 1 in ESM 3). Long-term outcomes were assessed 117 

by following the enhanced datasets for 10 years, starting from the date of the index self-118 

harm event (Fig. 1A). 119 

Data Linkage 120 

Data from the ED dataset were uploaded to the SAIL databank, a databank that contains 121 

anonymised privacy protecting person-based linkable data from healthcare and public 122 

settings (Ford et al., 2009; Lyons et al., 2009). All data linkage was handled in accordance 123 

with the Data Protection Act 2018 and disclosure control methods were used to restrict the 124 
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reporting of small numbers (categories containing <5 individuals and related categories 125 

leading to secondary disclosure) to protect vulnerable individuals. Data between database 126 

were linked by identity matching and creation of unique anonymised linking field via a trusted 127 

organisation mandated to hold personally identifiable data. Data encryption using 128 

deterministic matching was based on National Health Service (NHS) number or probabilistic 129 

matching using available demographics (Ford et al., 2009; Lyons et al., 2009). For 130 

probabilistic linkage, a matching score was calculated to reflect the odds of matches of 131 

demographic variables for an individual. We included individuals whose data were either 132 

deterministically linked or probabilistically linked with matching score of ≥0.9. Using the 133 

matching criteria, overall accuracies of ≥99.8% could be attained and ≥94.1% of the records 134 

could be successfully linked (Lyons et al., 2009). 135 

We used the following SAIL datasets to link the ED dataset at individual level and to identify 136 

individuals for the enhanced dataset: Welsh Demographic Service, General Practice 137 

Database, Patient Episode Database for Wales and deaths register from Office for National 138 

Statistics. Descriptions of each dataset are summarised in Suppl. Table 1 in ESM 3. 139 

Measures 140 

Self-harm, suicide risk, and mortality outcome 141 

Data for current and history of self-harm, suicide attempts, and ‘suicide risk’ measured by 142 

the modified SAD PERSONS (SAD) score (Patterson et al., 1983) were extracted from 143 

individuals’ ED record. Self-harm events and methods (categorized into overdose/poisoning, 144 

hanging/strangulation, cutting, and others/unknown) were also extracted from the primary 145 

and secondary care SAIL datasets based on previously used Read and International 146 

Classification of Diseases (ICD) version 10 codes (Marchant, Turner, et al., 2020). We 147 

extracted mortality data using ICD-10 codes and classified cause of death into all-cause, 148 

natural, unnatural, and suicide as described previously (John et al., 2018).  149 

Other covariates 150 

For the ED dataset, we included: sex, age, marital and household status, area deprivation as 151 

proxied by the Welsh Index of Multiple Deprivation, and urban/rural indicator. For the 152 

enhanced dataset, the same variables were used, except marital and household status 153 

(unavailable in the SAIL Databank). Other variables included physical comorbidity, previous 154 

self-harm, mental health diagnoses, alcohol and drug use, and prescription of psychotropic 155 

and opiate medications (see details in Suppl. Methods in ESM 2). These variables were 156 
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included based on previous studies on suicide and premature mortality following self-harm 157 

(Carr et al., 2017; John et al., 2020). 158 

Statistical analysis 159 

Full descriptions of the statistical methods are summarized in Suppl. Method (ESM 2). In 160 

brief, we compared descriptive statistics of individuals’ characteristics, self-harm mortality 161 

outcomes between DC and BC groups with 95% confidence intervals (CIs). Due to small 162 

sample size, Fisher’s exact tests, likelihood ratio tests and Bayes factors were used to 163 

estimate independence of variables for all contingency tables. Effect modification of stratified 164 

cross-tabulation by sex and age was tested by the homogeneity of odds ratios and Firth 165 

logistic regression model, independent sample t test and the associated Bayes factors were 166 

used to compare group means for continuous variables. 167 

For the enhanced dataset, we performed univariable and multivariable Firth logistic 168 

regressions to evaluate the odds ratios (ORs) on the long-term mortality outcomes. The use 169 

of Firth regression was to circumvent the small sample bias due to small size and separation 170 

issues (Firth, 1993; Heinze & Schemper, 2002). For reference, we also presented results 171 

from conventional logistic regression for all adjusted analyses. For all adjusted analyses, we 172 

performed diagnostic checks on multicollinearity using the variance inflation factors (VIFs) of 173 

all independent variables. VIF >3 was used as a threshold of presence of multicollinearity 174 

(Miles & Shevlin, 2001). 175 

Ethical Approval 176 

Ethical approval was obtained from Southwest Wales NHS Local Research Ethics 177 

Committee (reference 15/WA/0366) and the Swansea University Information Governance 178 

Review Panel (reference 0319). 179 

Results 180 

Cohort characteristics   181 

496 individuals were identified in ED records during December 27, 2006-March 17, 2008 and 182 

data for 402 individuals (81.0% out of 496) were successfully linked to the SAIL databank 183 

(Suppl. Fig. 1 in ESM 3). Among the 129 individuals (32.1% out of 402) who self-harmed 184 

either during the suicide cluster (DC) or during the same period a year before (BC), 86 185 

individuals (66.7% out of 129) were from the DC and 43 (33.3%) from the BC group. From 186 

SAIL, we identified 424 additional individuals to form the enhanced dataset (N = 489) with 187 

280 (57.3% out of 489) in the DC and 209 (42.7%) in BC group. Only <5 and 17 individuals 188 
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were excluded from the ED (<2% out of 129) and enhanced datasets (3.5% out of 489) 189 

respectively as they were ascertained in both DC and BC groups (Suppl. Fig. 1 in ESM 3). 190 

There was no statistical evidence of differences in sociodemographic, SAD scores, and 191 

clinical characteristics between the DC and BC groups of the ED dataset (Suppl. Table 1-4 192 

in ESM 3). However, fewer individuals in the DC group were admitted to a general or 193 

psychiatric hospital following self-harm, 7.0% (out of 86; 95% CI: 2.9%-15.1%) vs. 32.6% 194 

(out of 43; 95% CI: 19.5%-48.7%).  195 

Sociodemographic and clinical characteristics in the enhanced DC and BC groups were 196 

similar (Suppl. Table 5-8 in ESM 3). Fewer individuals in the enhanced DC group were 197 

hospitalized with self-harm, 20.0% (out of 280; 95% CI: 15.6%-25.3%) vs. 34.0% (out of 209; 198 

95% CI: 27.7%-40.9%); self-harmed by overdosing/poisoning, 66.4% (95% CI: 60.5%-199 

71.9%) vs. 76.1%; (95% CI: 69.6%-81.6%), and had a history of diagnosis of any mental 200 

health condition, 63.2% (95% CI: 57.2%-68.8%) vs. 74.2% (95% CI: 67.6%-79.8%). 201 

Although not statistically evident, more individuals self-harmed by hanging/strangulation in 202 

the DC group (4.3% vs. <2.0%). Differences in distributions of sex and age group were not 203 

significantly different between DC and BC groups in the ED and enhanced dataset (Suppl. 204 

Table 9 in ESM 3). 205 

10-year Self-harm and mortality outcomes 206 

From the enhanced dataset, we identified 157 (56.1% out of 280) in the DC group and 123 207 

(58.9% out of 209) individuals in the BC group who self-harmed during the 10-year follow-up, 208 

with no statistical evidence for group differences (unadjusted OR: 0.9, 95% CI: 0.6-1.3, p = 209 

0.580; Bayes factors: 0.1-0.3, evidence in favor of independence between self-harm and 210 

group, Fig. 1 and Suppl. Table 7-8 in ESM 3). All-cause mortality was higher in the DC than 211 

the BC group (unadjusted OR = 1.9, 95% CI: 1.0-3.6, p = 0.047; Bayes factors: 3.9-11.5, 212 

moderate/strong evidence in favor of dependence between all-cause mortality and group). 213 

More individuals in the DC group, died by natural causes. Mean age of death, mortality by 214 

unnatural causes and suicide were similar between groups. Results from Firth logistic 215 

regressions show statistically higher mortality for males in the DC group compared to other 216 

three groups (Suppl. Table 10-11 in ESM 3). Older age group was also statistically 217 

associated with higher mortality.  218 

VIFs for all independent variables in all corresponding adjusted regressions for this study 219 

ranged between 1.0 and 2.2, which were lower than the adopted threshold of three. This 220 

suggests that multicollinearity was not an issue for all our adjusted models.       221 
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Discussion 222 

For the first time to our knowledge, this study compared characteristics of individuals who 223 

self-harmed during a suicide cluster with those who self-harmed one year before and 224 

followed them for up to 10 years for self-harm and mortality outcomes. While our observation 225 

of higher number individuals who self-harmed during the cluster might reflect an actual 226 

increase, it could also be due to the heightened awareness and thus change in behavior of 227 

recording self-harm from clinicians at the time of the cluster in comparison to the situation 228 

where self-harm were under-reported or poorly recorded out of the period of the cluster. We 229 

found an increase in the number of individuals who self-harmed during the cluster but with 230 

less related hospitalisation, which may reflect self-harm severity, methods used or clinical 231 

practice during a cluster with increased demand. It may also reflect policy/practice to reduce 232 

public concerns. SAD scores, and histories of self-harm was similar between groups. There 233 

was some evidence of greater use of hanging as a method for self-harm during the cluster, 234 

consistent with methods widely reported in the media at the time (Marchant, Turner, et al., 235 

2020). Individuals who self-harmed during the suicide cluster were similarly likely to those 236 

from the non-cluster to repeat self-harm over the 10-years follow-up. Males who self-harmed 237 

during the cluster had higher long-term all-cause mortality risks. Since these findings were 238 

not predicted a priori and require replication and the contributing factors remain unclear, 239 

further investigations on long-term outcomes are warranted (Haw et al., 2013).   240 

Strengths and limitations 241 

This unique study compared individuals who self-harmed during a suicide cluster with non-242 

cluster self-harm cases and evaluating long-term self-harm and mortality outcomes by 243 

linking clinical assessment to routinely collected data. The high data coverage in the SAIL 244 

databank facilitated comparisons of individual characteristics and increased sample size by 245 

identifying individuals using diagnostic codes for self-harm. However, small sample size is 246 

still a huge issue in this study. We used both frequentist and Bayesian approaches to test 247 

our hypotheses and results were in tight agreement between approaches. We collected ED 248 

admission data from a single hospital only as this hospital is the only district general hospital 249 

providing secondary care services covering the relevant LAA. We included individuals based 250 

on geographical proximity only and not on psychological or social proximity, which are 251 

important factors in clustering of suicides (Hawton et al., 2020); data and measures for these 252 

two dimensions are required in future research. We excluded a small number of individuals 253 

who self-harmed during both pre-cluster (BC) and cluster periods (DC) to ensure tenability of 254 

data stratification and statistical analyses. While the corresponding proportions to the whole 255 

datasets were small (<3.5%), such exclusion may still introduce bias particularly for the BC 256 
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group, which may be less likely to experience outcomes in the 10-year follow-up. As for 257 

other research using routinely collected data, we are likely to underestimate self-harm for 258 

those who do not contact health services or have their conditions misclassified. 259 

Implications for policy and practice 260 

Our findings can inform intervention strategies to prepare for, identify, and respond to suicide 261 

clusters (Public Health England, 2019). Increased self-harm risk during a cluster is not 262 

confined to those with pre-existing mental health diagnoses and long-term outcomes of 263 

those who self-harm are broader. We highlight a potential need for long-term monitoring and 264 

intervention in those who self-harm during suicide clusters. While it is crucial to identify and 265 

provide timely interventions/support to vulnerable individuals following suicide clusters, 266 

attention should also be paid to the general health and wellbeing of the whole community, 267 

particularly for males following a cluster. 268 
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Figure Legends 387 

Fig. 1. (A) Schematic diagram of observation period of this study. DC: Self-harm 388 
ascertainment period during to the suicide cluster (December 27, 2007-March 17, 2008); BC: 389 
Self-harm ascertainment period one year before the suicide cluster (December 27, 2006- 390 
March 17, 2007); X: index self-harm event during ascertainment period. (B) Comparison of 391 
self-harm and mortality outcomes during a 10-year follow-up. Odds ratios (ORs) are 392 
analysed by univariable Firth regression. Error Bars: 95% CIs. 393 


