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Scientific summary

Background

Self-harm, which can be considered to be ‘self-poisoning or self-injury, irrespective of the apparent
purpose of the act’, is common among prisoners, particularly female prisoners. Concerned about the rising
incidence of self-harm in prisons, the prison service introduced a care-planning system in 2007 called
ACCT (Assessment, Care in Custody, and Teamwork). The ACCT process effectively establishes an
assessment and care pathway system (CAREMAP) for those deemed to be at risk. However, it does not
incorporate a standardised diagnostic test to estimate the risk of future self-harm.

Objective

To identify one or more established questionnaires, or items from those questionnaires, that could be used
to predict the risk of self-harm among prisoners or made into a screening instrument suitable to do so.

Method

We undertook a multistage prospective cohort study in three prisons in northern England in order to
identify potential screening instruments and determine whether or not they could predict future self-harm.
One prison was for women. Initially, a scoping exercise was undertaken to identify potential screening
instruments. The focus was on instruments that could be administered by anyone in a relatively short time
and had some evidence that they worked as intended.

A pilot study was used to refine the original study protocol and the final choice of instruments.
The selected instruments were administered in a questionnaire pack. All prisoners assigned to an ACCT
in the three prisons during the pilot study recruitment period were eligible for inclusion and were
approached to consent. The questionnaire pack was administered by experienced prison researchers,
or psychologists working in prisons, in a one-off interview. At the end of the interview, the prisoner was
asked to comment on the ease of responding to the various instruments. Following this single assessment,
all prisoners were followed up until release or for a maximum of 9 months. The follow-up consisted of
identifying the number and nature of self-harm events that had occurred. In the case of prisoners who had
been transferred, the Global Transfer Report of the NOMIS (National Offender Management Information
System) was used to ascertain self-harm status. The information from the pilot was then used to refine the
main study protocol and make final decisions about the questionnaires to be included.

In the main study, the chosen questionnaires were to be evaluated for both their robustness within a
prison setting and their ability to predict future self-harm. In the former case, the instruments were
assessed for (1) unidimensionality through a confirmatory factor analysis; (2) scalability through Mokken
scaling, a non-parametric item response theory (IRT) approach; and (3) quantitative structure through fit of
their data to the Rasch measurement model, a parametric IRT approach. The last investigation would also
examine for differential item functioning where, at the same level of the construct being measured,
response to items in the questionnaire would differ by group membership, for example by gender or
sentencing status. Also, where items within a questionnaire offered more than two response options
(i.e. polytomous items), the approach also allowed an investigation into whether or not the categories
were working as intended (i.e. the transfer between categories was properly ordered along the trait being
measured). All three approaches present with a variety of statistics to test underlying assumptions,
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and whether or not the data fit the model in an appropriate manner, consistent with the attribute being
tested. The questionnaire pack also included sociodemographic and sentencing data.

To test the predictive validity of the instruments, an area under the curve (AUC) analysis was used to
examine the ability of instruments to predict future self-harm and their associated sensitivity and specificity.
Cox proportional hazards regression models were then also used to examine the multivariate predictive
ability of the scales and the various sociodemographic and sentencing factors included in the questionnaire
and, as such, investigated the hazard rates for different a priori determined risk groups while adjusting for
important baseline factors and accounting for the variable time to self-harm. A priori determined risk
groups related to cut points associated with the likelihood of self-harm for each of the questionnaires
administered as determined via AUC analysis.

The sample size for the study was primarily determined by the need to compare the AUC between each
pair of self-harm screening instruments. A secondary requirement was to achieve the relevant degree
of precision required by the psychometric analysis (Mokken scale and Rasch analyses) and the Cox
proportional hazards regression model. An audit had revealed that approximately 20% of inmates were
assigned to an ACCT in any given year. Other work had shown that up to one-quarter of women self-harmed
during their current term in prison. Consequently, it was determined that a sample of 405 prisoners would be
required to achieve 80% power to detect a difference of 0.1 between a diagnostic test with an AUC of 0.8
and another diagnostic test with an AUC of 0.9 using a two-sided z-test with a 5% significance level, with a
self-harm prevalence rate of 20%. Thus, for the comparison of each pair of scales, a sample size of 405 was
required. If the questionnaires were to be administered in a block design, as in the pilot, a sample of 840
would provide 420 prisoners who could be compared on any pair of screening instruments. To maximise the
follow-up time for subjects, recruitment was to be undertaken prospectively for an 8-month period in each
institution (e.g. in one institution approximately 720 ACCTs were opened in the previous year). This was
thought to deliberately oversample (by approximately 80%, assessing about 1400 prisoners) to allow
recruitment of 840 subjects with sufficient follow-up time for a reliable AUC analysis.

For the Rasch analysis, sample size was primarily concerned with the degree of precision of the estimate of
items for any given scale. A sample size of 400 respondents for any given screening instrument would
estimate the item difficulty within a scale, with α of 0.01, to within± 0.3 logits. This is the minimum
practical level of stability expected for most variables.

Finally, for the Cox proportional hazards regression analysis, it was estimated that 400 prisoners would
provide > 99% power to detect a hazard ratio for self-harm of 2.72 between two a priori risk groups
(identified within a diagnostic test), with a standard deviation (SD) of 10.0. This corresponded to an
assumption that the risk of self-harm in a prisoner identified as at risk from a diagnostic test was
2.72 times that of a prisoner identified as a non-risk case from the same diagnostic test, and was selected
to represent the smallest hazard ratio which could be detected given the available sample size and
assumptions. The calculation also assumed a self-harm prevalence rate of 20%, and adjusted for correlation
between the risk factor and other covariates.

Ethics approval was granted by the National Research Ethics Committee and the Ministry of Justice,
with local approval from each local NHS research and development office.

Results

Scoping and pilot study
An initial search yielded 955 unique journal article records, from which 130 unique potential self-harm or
suicide screening measurement instruments were identified. Following the application of the practical and
psychometric inclusion criteria, 13 potential screening instruments remained. The majority of scales were
removed as a result of inappropriate administration constraints (i.e. clinician-rated scales) or inappropriate
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or unspecific scale content (i.e. a scale primarily focused on anger or suicide rather than self-harm).
Potential scales were also removed if they were specifically to be administered only after a self-harm event
had occurred or if they were deemed to be too long. Following discussions within an expert panel,
eight instruments remained.

Of the 72 prisoners recruited to the pilot study, 50 (69%) were male. Age ranged from 18 to 62 years,
interquartile range (IQR) was 23–39 years with a median age of 28 years. Once a routine had been
established, no problems with the process of administering the questionnaire pack or the general logistics
of running the pilot study were reported. The mean administration time of the questionnaire packs was
37 minutes, but the consensus from the prisoners was that they did not find the interview process
burdensome or onerous.

At follow-up, 24 (33%) of the prisoners were still housed in the original prison, 26 (36%) had been
released, 20 (28%) had been transferred and the status of two (1%) was not known. The mean valid
follow-up time was 172 days (SD 100 days). During the follow-up period, 30 (40%) of the prisoners
self-harmed, the majority within 6 months.

A number of implications were forthcoming from the pilot study.

1. The data collection process and study logistics worked well, so it was agreed that the process would
remain largely the same for the main study.

2. Nevertheless, there was difficulty in trying to conduct all interviews within 72 hours post ACCT, so the
time frame was extended up to 2 weeks.

3. Based on participant feedback and the views of the expert panel, a final set of five instruments (from
the original eight) were selected for use in the main study. All five instruments were to be administered
in a single questionnaire pack, so eliminating the need for a block design and reducing the sample size.

4. As the majority of self-harm events occurred during the first 6 months, the follow-up time was reduced
to this length.

5. The follow-up protocol proved very successful, and reduced the need to oversample, such that the final
sample size became 359 prisoners to provide 80% power to detect a difference of 0.1 between the
AUC for two diagnostic tests, accounting for a 20% loss to follow-up rate. Alternatively, 475 prisoners
would provide 90% power to detect such a difference.

Following the pilot, the five instruments for the main study were:

l Prison Screening Questionnaire (PriSnQuest)
l Self-Harm Inventory (SHI)
l Borderline Symptom List-23 (BSL-23)
l Clinical Outcomes in Routine Evaluation System – Outcome Measure (CORE-OM)
l Patient Health Questionnaire (PHQ-9).

Main study
In total, 450 prisoners with a mean age of 31.2 years consented to the study, of whom 26% were female.
On average, they left full-time education at 15 years old, with over two-fifths leaving without qualifications
of any sort. Almost half (49.4%) had children, but only one in seven (14.3%) reported receiving a visit
during the previous 7 days. Just over half of the male prisoners were on remand, compared with just over
one-fifth (22.6%) of females. The average tariff of those sentenced was 41 months, of which 14.7 months
had been served.

Just over one-third of ACCTs had been initiated because of a known self-harm event and just over
one-quarter of prisoners (27.8%) self-harmed during the follow-up period. Taken together, almost half
(46.7%) of those entered into the study were reported to have self-harmed, either from their index ACCT,
or subsequently.
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All screening instruments showed some support for unidimensionality within this setting, and four out
of five showed scaling criteria consistent with ordinal scaling, so verifying the validity of cut points
(the exception being the CORE-OM). However, many showed gender bias and failure of quantitative
structure when their data were fitted to the Rasch measurement model. Although a resolution was made in
most cases, latent interval scale estimates also failed to show predictive value when applied within Cox
proportional hazards regression models.

The Cox proportional hazards regression model found that several sociodemographic factors significantly
predicted a shorter time until self-harm occurred, namely previous self-harm in prison, absence of
dependence on alcohol, previous ACCT, age < 30 years and treatment with medication for any mental
health problems, with prison also playing an important role. None of the scales themselves was significantly
predictive of self-harm after the effect of the sociodemographic factors had been accounted for.

The failure of the candidate screening instruments to predict future self-harm, while disappointing,
was not entirely unexpected and was accommodated in the original protocol by moving forward to the
selection of individual items. There were 105 items in the candidate instruments, forming an item pool of
potential risk indicators, together with other sociodemographic and sentencing criteria (e.g. on remand)
which the Cox proportional hazards regression model had shown to be potentially useful predictors.

From this item set, those that were associated with future self-harm (at the 5% level) were considered for
a predictive algorithm. It became immediately apparent that there were different indicators for men and
women. From an odds ratio perspective, the strongest indicator for subsequent self-harm among men was
‘During the last week I have hurt myself by cutting, burning, strangling, head banging, etc.’ (4–6 times or
daily or more often) and for women it was the item ‘Cut yourself on purpose’ (have you ever).

Bringing the indicators together in simple gender-specific formative indexes, weighted by their unadjusted
odds ratio, gave an AUC for men of 0.716 and of 0.837 for women. For men, this gave a sensitivity of 68%
and specificity of 64%, predictive power of a positive test of 40% and predictive power of a negative test
of 85%. For women, it gave a sensitivity of 76% and a specificity of 83%, predictive power of a positive
test of 68% and predictive power of a negative test of 88%.

It was also possible to create a low–medium–high risk classification for the risk of self-harm. Although the
incidence of self-harm among those categorised as low risk is relatively low in both sexes, it is apparent that
the male screening is less efficient than the female screening, as just 56.8% of male prisoners classified as
high risk subsequently self-harmed, compared with 90% of women. Nevertheless, categorisation by level of
risk could contribute to identifying appropriate care pathways and, given the strength of the negative test,
support decisions to sign prisoners off from ACCTs. The gender-specific item sets form a single-page
screening index which can be administered by any staff within a few minutes.

Conclusions

Just over one-quarter of the 450 prisoners enrolled in the study self-harmed in the follow-up period.
As might be expected, females were more likely to self-harm. What was unexpected was a considerable
difference in the rate of self-harm between the two male prisons. All the chosen scales failed, at the scale
level, to be predictive of self-harm.

Identification of future risk of self-harming behaviour has long been a challenge in prisons,
and professionals have often been unfairly criticised for not identifying risk, particularly when a prisoner
self-harms following closure of an ACCT. In the case of serious incidents leading to the death of a
prisoner, there is a high burden of investigation on prison professionals from their employing organisation,
the coroner’s inquest and the Prisons and Probation Ombudsman.
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Given this, and the fact that gender differences were observed when individual items or sociodemographic
factors were considered, potentially useful gender-specific screening instruments were derived, allocating
prisoners to low, medium and high risk categories for subsequent self-harm. With high negative predictive
values of the test, the instruments may be particularly useful in supporting signing off an ACCT, as well as
providing potential guidance on allocation to different care pathways to prevent future self-harm.
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