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Abstract
Self-harm and violence in women’s prisons in England are common and occurring with increasing frequency.  We aimed to describe the characteristics and patterns of violent and/or self-harming behaviours in women in prison by conducting a  retrospective analysis of routine data about self-harm incidents and adjudications. Incidence rates of self-harm and violence were calculated and associated factors explored using logistic regression.  We found that only 6.7% of 5486 women prisoners self-harmed and 7.9% had been violent.  Eighty per cent of all self-harm incidents related to 70 women.  Almost 4 in 10 women prisoners who self-harmed were also violent. Multiple incarcerations and court movements are associated with incidents of self-harm and violence.  Women with high frequency self-harm (≥ 6) began self-harming early in their custodial period.  We conclude that women prisoners who are very behaviourally disturbed can and should be identified early. They warrant clinical formulation and multi-agency responses to risk. Those with high frequency self-harm should be cared for by external health services.
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Introduction
Safe prisons are a key government priority (HM Inspector of Prisons for England and Wales, 2014; Ministry of Justice 2016; National Offender Management Service, 2015) but rates of violence, self-harm and deaths by homicide and suicide are rising sharply (Harris, 2015; HM Inspector of Prisons for England and Wales, 2016; Ministry of Justice, 2016). Women comprise about 5% of the prison population in England and Wales but account for about 50% of all recorded self-harm acts in prisons (Hawton, Linsell, Adeniji, Sariaslan & Fazel, 2014). Associations of women prisoners’ self-harm include previous self-harm, previous contact with psychiatric services, depression, post traumatic stress disorder (PTSD) and situational factors (Marzano, Fazel, Rivlin & Hawton, 2010; Vollm & Dolan, 2009; Walker & Towl, 2016). Completed suicide in women prisoners is associated with self-harm (Fazel, Cartwright, Norman-Nott & Hawton, 2008; Office for National Statistics, 1997) and, in one study, with high frequency self-harm (i.e. >5 episodes of self-harm per year; Hawton et al. 2014), as well as early days in custody (Dooley, 1990; Owens, Horrocks & House, 2001; Shaw, Appleby & Humber, 2011) and frequent adjudications (Mackenzie, Oram & Borrill, 2003). Violent acts by women in community settings are associated with both suicide and self-harm inside prison (Cookson, 1977; Fazel, Cartwright, Norman-Nott & Hawton, 2008; Hawton et al. 2014; Wilkins & Coid 1991).  Outside prison women are both less violent (ONS, 2017) than men and kill themselves less frequently  (Hawton & Van Heeringen, 2009.  Inside prison, they are less violent than men are in prison and serious violence is markedly less common (MoJ, 2016).  Rate ratios of suicide in prison versus the general population are far higher for women than men in the UK and elsewhere (Fazel et al 2017).  The co-incidence of violence and self-harm is recognized in prisoners (Corston, 2007; Liebling, 1992; O’Donnell, House & Waterman, 2015; Slade, 2017) but quantification and clinical discussion are lacking, despite their obvious psychiatric relevance and salience to safe prison management. 
Aim
The aim of the study is to describe the characteristics and patterns of violent and/or self-harming behaviours of women in prison.
Methods
The study data was derived from a single site, a large metropolitan women’s prison with a mixture of remand and sentenced prisoners, adult and young offenders, including a small population of lifers. A retrospective analysis of routinely collected data to identify characteristics of the groups of women who self-harmed and/or were violent between 1 June 2010 and 31 May 2013 was performed. Information available for the women prisoners included socio-demographic data, offence-related data, duration of imprisonment, and types of self-harm and violence in the prison setting. Limited data were available on the whole cohort and detailed analysis was only possible in relation to those women who had been violent or self-harmed in the prison. 
Between June 2010 and May 2013, 5486 women were held in the prison. On 1 June 2010, 425 women were in the prison and the number of women in prison during the three-year period ranged from 396 to 576 (average daily population was 495.6, SD=48.2). There were 7304 receptions, 6246 releases and 1071 transfers out during this three-year period.  
The number of days spent in prison during the study period varied widely across the sample of women (range=1-1096). Most women had brief periods of incarceration (median number of days was 54.6, inter-quartile range [IQR]=19.6-120.4) and only a third (1845 or 33.6%) were in prison for more than 90 days. The majority of women (4281 or 78%) were incarcerated once although for those incarcerated more than once, there was a wide range (2-17) in the number of episodes of incarceration.
Data sources
Data were taken for 1 June 2010 - 31 May 2013 from the prison's internal databases for self-harm and adjudications and the National Offender Management Service (NOMS) national computerized case work system (CNOMIS).  All of the incident data was recorded contemporaneously with incidents of violence and self-harm, while information related to crimes and demographics was sought later from CNOMIS -  but only for those for whom incident data had already been recorded as others fell outside the scope of the study’s ethical approval.
Every known act of self-harm in prison, irrespective of method, intent or severity must be recorded (NOMS, 2011) using a dedicated F213SH form (Appendix I) on which the act and treatment that followed it is specified.  The self-harm data used in this study comprised a complete record of events recorded in this way.
An adjudication is a formal prison discipline procedure (NOMS, 2005) carried out to judge alleged transgressions of Prison or Young Offender Institution Rules.  Only proven adjudications for charges of violence (Appendix II) were taken for the sample and our violence data is a complete record for the period of the study, including both violence towards prisoners and towards staff.
Ethics
The study received ethical approval from NOMS and the National Research Ethics Service (NRES) London-South East Committee (reference REC 11/LO/1616).
Statistical analyses
We initially established overall prevalence and incidence rate data for self-harm and violence in prison. We subsequently compared women who exhibited either or both behaviours with those who exhibited neither behaviour on time in prison, number of times incarcerated, and number of court appearances while in prison. We tested the risk of a woman being violent in prison according to self-harm status using binary logistic regression.  
We then explored the associations between the groups. For the analysis of factors potentially associated with both self-harm and violence in prison, we compared women who had self-harmed and been violent with women who self-harmed only and women who had only been violent using socio-demographic variables, criminal offence characteristics (pertaining to this period of incarceration) and events inside the prison. In the first instance, we separately cross-tabulated every factor according to group status (‘both self-harm and violence’ was the reference group) and tested associations using multinomial regression, with time (days) spent in prison as a covariate in all models. Dummy coding was used for all categorical factors (e.g. ethnicity was coded with two dummies ‘black’ and ‘other’ with ‘white’ as the reference category). We subsequently employed multivariate logistic regression for group comparisons including those factors in earlier comparisons where the two-tailed P value was less than 0.05 (note, all dummy variables of a categorical factor were always included if any were significant). In the absence of hypotheses about interaction between factors, no interactions were included. For each model, we calculated the estimate of association (odds ratios (OR) with corresponding 95% confidence intervals (CI) and P values) for predictors in the model and (in the case of multivariate models) the explained variation (Nagelkerke’s R2). In all models, multicollinearity was within acceptable limits (none of the independent variables had a standard error larger than 1.0) and there was no serious influence of outliers (maximum Cook’s distance (Cook & Weisberg, 1982) for the final models equaled 0.50).

Finally, we calculated frequency data for self-harm and violent incidents and compared incident-to-time ratios (number of incidents/days in prison) and time (number of days) from reception(s) to first incident between women with high-and low-frequency rates of each.  The threshold for statistical significance in group comparisons and regression analyses was p<0.05.  All statistical analyses were completed with the Statistical Package for the Social Sciences, Release 22.0 (SPSS, IBM).
Results
Most women (4832, 88.1%) in the three year cohort neither self-harmed nor were violent during their period(s) of imprisonment (Figure 1). In total, 366 (6.7%) women self-harmed and 433 (7.9%) had been violent. Just over one in ten (n=654, 11.9%) individual women had either self-harmed or been violent.  The incidence rate over each of the three 12-month periods (using denominators which took the total number of individuals in prison in the relevant 12-month period, weighted by the time within the period they had been in prison) was 300, 271 and 318 per 1000 prisoners for self-harm and 305, 363, and 302 per 1000 prisoners for violence. We observed a marked overlap between women who had self-harmed and those who had been violent; almost 40% (145) of women who self-harmed were also violent, a more than 10-fold risk compared with women who did not self-harm (OR=11.01, 95% CI=8.65, 14.01; p<0.001). 
[INSERT FIGURE_ONE HERE]
We found that women who self-harmed often used more than one method. The most common type of self-harm, carried out by almost three quarters of the self-harming women (74.0%), was cutting and/or scratching. Just over a quarter (26.5%) had engaged in self-strangulation or hanging (Table 1). A third of women with recorded violent incidents had committed assault (32.3%) and more than half (53.3%) engaged in threatening, abusive or insulting language or behaviour (Table 2).
[INSERT TABLES ONE AND TWO HERE]

The overall risk of self-harm and/or violence was higher the longer women spent in prison.  Compared with those women in prison who did neither self-harm nor violence within the three-year period (n=4564), we found that women who did either or both (n=654) had spent significantly more time in prison during this period (median=150.8 days, IQR=69.3-301.3 vs. 46.3 days, 15.2-101.0; p<0.001) and were much more likely to have been in prison for more than 90 days (69.0% vs. 31.0%, OR=5.48, 95% CI=4.59, 6.54; p<0.001).  However, when we controlled for time spent in prison, women who either self-harmed or were violent or both were more likely to have more than one incarceration period (48.0% vs. 18.4%, OR=2.71, 95% CI=2.25, 3.25; p<0.001) during the lifetime of the study. They were also, during their time(s) in prison, more likely to have left for a short period (on one or more occasions) to attend a court hearing (61.5% vs. 36.5%, OR=1.55, 95% CI=1.29, 1.87; p<0.001) than women who had neither self-harmed nor been violent.  
Characterising women who self-harmed and were violent in prison
We found differences in the types of self-harm adopted by women who were also violent while in prison when compared with methods used by women who only self-harmed, with significantly increased odds of self-strangulation or hanging and swallowing objects not intended for ingestion in women with both self-harm and violent incidents (Table 1). Women with both self-harming and violent behaviours in prison were also significantly more likely than women who were only violent to have carried out an assault  or set a fire during their time in prison (Table 2).
Women with both self-harm and violent incidents (n=145) had spent significantly more time in prison during the study period (median=211.5 days, IQR=114.2-375.0) than women with self-harm incidents only (median=131.7 days, IQR=57.8-276.5; p<0.001) or violent acts only (median = 143.7 days, IQR=67.4-294.6; p<0.001). As such, we controlled for time in prison in all subsequent comparisons.  
Women who were self-harming and violent in prison were more likely to be younger, British, have more criminal offences (i.e. outside prison) related to the current incarceration period, and committed a violent offence than both the self-harm only and violence only groups (Table 3). We found that they also had a greater probability of being incarcerated more than once and committing dishonesty/drugs, criminal damage/other and breach offences relative to those women with self-harm only and less probability than the violence only group of being of black ethnicity. Adjusted analyses revealed that age, number of offences and committing a violent offence were significant factors distinguishing between the both self-harm and violence group and the self-harm only group, and age and ethnicity differed between the both self-harm and violence group and the violence only group.
[INSERT TABLE THREE HERE]

Frequency and timing of self-harm and violent incidents in prison
Given that women in prison account for so much of the self-harm in prison, and our results showed more women were violent in prison than self-harmed, it seemed important to examine the actual frequency patterns for both types of incident. 

There were 2703 acts of self-harm in total. The incident-to-time ratio (number of incidents/days in prison) showed that women prisoners who self-harmed (n=366) did so every 68.5 days (median), a rate of 5.3 incidents (per person) per year. We found that acts of self-harm often occurred early after reception - for those with incidents after first, second and/or third receptions, the median number of days (IQR) before an act of self-harm was carried out was 19.5 (5.1-62.7; n=256), 19.3 (3.0-60.5; n=73) and 9.9 (4.5-41.6; n=37), respectively. 


Almost 80% (2148 or 79.5%) of self-harm acts were carried out by only 70 (1.28%) women (range from 6 to 186 incidents), 65 who did so within a 12-month period (49 after a single reception). The remaining 555 incidents were carried out by 296 women. We observed that high-frequency self-harm women (≥ 6 incidents; n=70) carried out acts of self-harm at a higher rate than low-frequency self-harm women (n=296) when in prison (median incidents per year=26.0, IQR=11.6-78.6, versus 4.3, IQR=1.9-9.1, p<0.001) and were more likely to have self-harmed within 10 days of their first reception during the study period (59.2% versus 35.3%, OR=2.66, 95% CI=1.41, 5.03; p=0.002). More than half (1477 or 54.6%) of all 2703 self-harm acts were done by just 16 (0.29%) women (range from 42 to 186 incidents) – these women self-harmed with extraordinary frequency (median=99.9 incidents per year, IQR=53.0-210.4) and very often within 10 days of their first reception during the study period (76.9%).

There were 759 recorded acts of violence. Women prisoners committed violent acts (n=433) once every 113.6 days (median), a rate of 3.21 incidents per year. We found that violent incidents tended to occur later after reception compared with acts of self-harm. For women with violent incidents after their first, second and/or third reception, the median number of days before an incident was 31.6 (IQR=12.8-77.3; n=267), 33.3 (IQR=13.9-69.2; n=92) and 21.6 (IQR=6.9-88.9; n=38), respectively. 

Approximately 45% (338 or 44.5%) of all violent incidents were committed by 71 (1.29%) women (range from 3 to 17), while 150 (19.8%) violent acts were carried out by only 18 (0.31%) individuals (range from 6 to 17 incidents). High-frequency violence women (≥ 3 incidents; n=71) carried out acts of violence on a more frequent basis than low-frequency violence women (n=267) when in prison (median incidents per year = 8.0, IQR=3.2-12.4, versus 2.8, IQR=1.4-5.6, p<0.001. 

High-frequency self-harm women were not significantly more likely than low frequency self-harm women to be violent in prison (47.1% vs. 37.8%, OR=1.38, 95% CI=0.81, 2.35). But more than half of women with three or more violent incidents had also carried out self-harm in prison. The risk of self-harm in these women was three times greater than women with one or two violent incidents (56.3% vs. 29.0%, OR=3.00, 95% CI=1.77, 5.08; p<0.001).
Discussion 
Key findings are that few women in our large prison sample either self-harmed or were violent during their incarceration; these two groups are highly inter-related and a high proportion of both self-harm and violent incidents are committed by a very small number of women prisoners. This adds depth to the existing understanding of behavioural disturbance in women prisoners (Prison Reform Trust, 2016), and the findings, derived from routine offender management data sets, are clinically important. 
Strengths and limitations
Key strengths include the size and completeness of the data set, its reliance on observed events and its long duration. Although the data comes from only one women’s prison, its capacity was over a tenth of the women’s estate in England and Wales.  
Comparison with the 88% of women prisoners who did not self-harm or commit violence is constrained by limited available variables, however. The absence of clinical data limits clinical inference. The study could not capture thoughts of self-harm or suicidal intent (Cooper et al. 2007) and documents only completed acts of self-harm.  Additionally, acts of violence in prison so severe as to warrant a police referral, in practice rare, were excluded. 
Data on the relationship between violence, self-harm and the prison regime will be reported separately.
The best way to measure self-harm 
Ministry of Justice (MoJ) figures (Ministry of Justice, 2015) report a 12-month self-harm incidence rate of 281 per 1000 women prisoners for the year ending September 2015. Hawton et al. (2014) reported similar 12-month rates of self-harm in women, using routine prison data for 2004-2009, ranging from 200 to 249 per 1000 prisoners. Both these studies calculated rates (for sentenced women) using the number of women with incidents occurring within a 12-month period divided by an average prison population across the period (multiplied by 1,000). A different method was employed here.  Our denominator took the total number of individuals that had been in prison in each 12-month period, weighted by the time that they had spent in prison. Nevertheless, the resultant 12-month incidence rates, ranging from 271 to 318 per 1000 prisoners were comparable to the recent MoJ data, suggesting our findings apply generally to the UK women’s prison estate. However, only 6.7% of all individual women going through the prison in this study were observed to have self-harmed, a proportion close to the historical rate of 5% in sentenced women (Maden, Swinton & Gunn, 1994).

There is a debate to be had about how best to report self-harm by women prisoners.  The answer depends on both the changing capacity and purpose of routinely collected data.  Women’s prisons have high churn rates, a product of short remand periods and short sentences (Department of Health, 2009). The MoJ trend analysis uses estimates based on quantities per 1000 of daily prison populations for strategic planning.  We argue that a reliance on average daily population for rates of self-harm may be misleading in a high churn population and (following Towl and Crichton, 1998) suggest that reception numbers may be a better basis for self-harm rates in women’s prisons.  Our data lacks an intrinsic historical comparison but gives an accurate picture in relation to individual women, including those who return to prison and transfer between them.  This accuracy is helpful for the delivery of health services as it is people, not incidents that need care and treatment.  These data are now available (potentially to clinicians) in almost real-time.

Clinical responses to self-harm in prison
Our analysis reveals three distinct populations: most women do not respond to imprisonment with self-harm; a small number self-harm at high frequency and a larger number self-harm infrequently. Algorithms might identify them and trigger responses to behavioural disturbance in individual prisoners.  Alert systems built into two national electronic records systems (CNOMIS and SystmOne) would be technically possible now, for example, to court movements, to more than 5 self-harm events in any twelve month period or for those who self-harm in the first 10 days of custody.  The care for women who express suicidal thoughts or who self-harm in English prisons is managed under the multi-disciplinary Assessment Care in Custody and Teamwork (ACCT; NOMS, 2011) process.  Co-ordinated responses that make use of existing data sources may help prevent later repetitive self-harm and death by completed suicide.
Patterns of self-harm reported here may inform models of health care also. Stepped care models, allowing for self-help through to longer term evidence-based treatments, depending on gravity and complexity of need, look potentially well suited to what we identify as a mixed population in terms of behavioural disturbance
This study has identified a small number of women with very high rates of repetitive self-harm that can only be read as indicative of severe distress.  The fate of the 16 women in the sample who accounted for more than half the acts of self-harm is not known. But, if they were recommended for hospital transfer, this did not happen quickly, in line with known concerns about delays (Bartlett, Somers, Reeves, & White, 2012). 
Highly repetitive self-harm is stressful for staff (Howard League for Penal Reform, 2017; Usher, Power & Wilton, 2010) who may not manage it well (Marzano, Ciclitira & Adler, 2012; Smith, 2015), risking punitive institutional responses, further self-harm (Kenning et al., 2010) and assaults on staff (Uppal & McMurrin, 2009). A reduction in risk may be possible using either interventions designed to build emotional capacity in some women prisoners to adopt more appropriate help-seeking behaviors (e.g. Kenning et al., 2010) or by training staff  to better deal with self-harming women prisoners (Walker & Towl, 2016).  But we question the suitability of these women remaining so long in a prison environment.  Their modest numbers should not be viewed as placing an unacceptable burden of care on the NHS.

Violence in prison
Violence in English and Welsh prisons is managed by a policy that requires zero-tolerance of violent or anti-social behaviour.  The co-occurrence of violence and self-harm in a small group of women is of clinical and managerial significance. The distinctive features of this group, being more likely to ligature and swallow objects, to have multiple episodes of violence, notably fire-setting and assault, and to have committed a violent offence pertaining to their incarceration, are suggestive of Borderline Personality Disorder (BPD) (Leichsenring, Leibing, Kruse, New & Leweke, 2011; Wilkins & Coid, 1991).  The prevalence of BPD in women in English prisons was 20% in the late 1990s (O’Brien, Mortimer, Singleton & Meltzer, 2001). The absence of clinical data in our study precludes definite conclusions about the prevalence of this treatable disorder in this prison. Locally, clinicians are best placed to consider the utility of clinical screening tools. However, current prison policy recognises an occasional need for “Enhanced Case Management” (ibid. NOMS, 2011, p.48) of difficult to manage prisoners – not limited to but including those who are both violent and who self-harm, providing a formal mechanism for enhanced multi-disciplinary care.   
High frequency violence in a prison setting may necessitate management by moving a prisoner to a Care and Separation (or Segregation) Unit but for dual-harming women this causes procedural difficulties; The prison, de-facto, has a self-harming person, subject to ACCT in a place of punishment (i.e. subject to a regime not intended to apply to such a person).  Aggression in women’s prisons can become a negative cycle of institutional response feeding back into poor prisoner behaviour (Mandaraka-Sheppard, 1986).  Our results lend weight to the idea  of aggression by women prisoners being an expression of distress (Liebling, 1992) by showing the close relationship between the groups. 

The practical and ethical challenges posed by (what our results suggest is) the inevitability of dual-harm by some women (compare Slade (2017) for male) prisoners warrant greater discussion of clinical roles in providing care in segregation in prison (Hales, Dixon, Newton & Bartlett, 2016) as part of formal, multi-agency management responses to multi-faceted risk.

Conclusion

We conclude that violence and self-harm in women’s prisons are more frequently, closely related behaviours than previously understood. This recognition should prompt theoretical development which takes into account gender, given that the rates of both self-harm and violence inside and outside prison are very different for men and women. Up to date prevalence data on mental disorder among women in prison would assist this development and aid the planning of holistic responses to distress.   

In practical terms, this recognition of “dual harm” should encourage both discipline and health staff in prisons to work on both issues, rather than violence being left to discipline staff. Key to relevant, caring management is to use the understanding of patterns of behaviours, elucidated in this study, to anticipate how a woman may go on to behave. While this will remain an inexact predictive science, the establishment of the characteristics and frequency of clear groupings among women in prison should lend itself to comprehensive, tailored, management plans whose goals extend beyond simply avoiding self-inflicted death.  
Women who are very behaviourally disturbed can and should be identified early by using existing prison data systems. Individually, they warrant clinical formulation and multi-agency responses to risk. This can be assisted by simple adherence to existing prison recommendations for the enhanced case management of those women who justify greater attention than they might get through the routine administration of the ACCT process. Those with high frequency self-harm should be cared for by external health services on the presumption that prison may well be exacerbating difficulties that should more properly be understood as distress of a kind incompatible with humane imprisonment. 
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