
 
 

 
Disclaimer:  The Rapid Response Service is an information service for those involved in planning and providing health care in Canada. Rapid 
responses are based on a limited literature search and are not comprehensive, systematic review s. The intent is to provide a list of sources 
of the best evidence on the topic that CADTH could identify using all reasonable efforts w ithin the time allow ed. Rapid responses should be 

considered along w ith other types of information and health care considerations. The information included in this response is not intended to 
replace professional medical advice, nor should it be construed as a recommendation for or against the use of a particular health technology. 
Readers are also cautioned that a lack of good quality evidence does not necessarily mean a lack of effectiveness particularly in the case of 

new  and emerging health technologies, for w hich little information can be found, but w hich may in future prove to be effectiv e. While CADTH 
has taken care in the preparation of the report to ensure that its contents are accurate, complete and up to date, CADTH does not make any 
guarantee to that effect. CADTH is not liable for any loss or damages resulting from use of the information in the report.  
 

Copyright:  This report contains CADTH copyright material and may contain material in w hich a third party ow ns copyright. This report may 
be used for the purposes of research or private study only. It may not be copied, posted on a w eb site, redistributed by email or stored 
on an electronic system w ithout the prior w ritten permission of CADTH or applicable copyright ow ner. 
 

Links:  This report may contain links to other information available on the w ebsites of third parties on the Internet. CADTH does not have 
control over the content of such sites. Use of third party sites is governed by the owners‘ own terms and conditions .     
 
 

TITLE: Segregation in Correctional Facilities and Mental and Physical Health: A Review of the 
Clinical Evidence and Guidelines 

 
DATE: 18 December 2015 

 
CONTEXT AND POLICY ISSUES  

 
It is estimated that in Canadian federal prisons, on any given day there are approximately 850 
prisoners (about 5.6% of the federal prison population) kept in solitary confinement.1 Solitary 
confinement (SC) may be referred to by various names such as administrative segregation, 
disciplinary segregation, secure housing units, control units, supermax units, or special management 
units.2,3 Administrative segregation refers to inmates being segregated for institutional safety reasons.4 
Disciplinary segregation refers to inmates being segregated for disciplinary reasons such as not 
complying with prison rules.5 
 
Generally for SC, an inmate is placed in a single cell with restrictive privileges depending on the 
reasons for SC, the policies and procedures of the particular institution, and the prevailing law in the 
particular jurisdiction.6 The type of solitary confinement can vary widely, ranging from severe 
restrictions to being in a less restrictive environment.6 Severe restrictions include being locked up in a 
cell with little or no natural light; confined for approximately 23 hours per day; three times a week 
showering privilege and five times a week solitary exercise privileges under supervision; dressed in 
security clothing; no access to reading material, radio or television; little human contact; and with 
restrictions on visitations.6-8 
 
Solitary confinement is a complex and controversial issue. Some findings suggest that solitary 
confinement has detrimental psychological effects on inmates whereas other findings suggest that 
solitary confinement does not cause psychological effects.6,9 In a 2001 study10 reporting on 
administrative segregation in a Canadian setting, findings suggested that over a period of 60 days, the 
mental health and physiological functioning of segregated inmates did not seem to deteriorate. 
However, this study has been criticized for high refusal rates, high attrition rates, small sample size, 
and short duration.11  
 
The purpose of this report is to review the clinical evidence regarding the effects of segregation or 
solitary confinement on mental and physical health of inmates in correctional facilities and to review 
the evidence-based guidelines regarding segregation or solitary confinement in correctional facilities. 
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RESEARCH QUESTIONS  

 
1. What is the clinical evidence regarding the effects of segregation or solitary confinement on 

mental and physical health of inmates in correctional facilities? 
 
2. What are the evidence-based guidelines regarding segregation or solitary confinement in 

correctional facilities? 
 
KEY FINDINGS  

 
Definitive conclusions on the impact of solitary confinement or segregation on the mental health of 
inmates are not possible as the findings were inconsistent. On one hand, from some studies there 
were suggestions of higher rates of self-harm, suicide ideation or suicides in inmates in solitary 
confinement or segregation compared to inmates in the general population, however due to limitations 
in these studies, a causal relationship cannot be inferred. On the other hand from one study there was 
a suggestion of no differential effects on psychological parameters in the two groups over a period of 
about a year.   
  
No studies were identified on the impact of solitary confinement or segregation on the physical health 
of inmates. No evidence-based guidelines regarding segregation or solitary confinement in 
correctional facilities were identified 
 
METHODS  

 
Literature Search Methods 

 
A limited literature search was conducted on key resources including PubMed, The Cochrane Library, 
University of York Centre for Reviews and Dissemination (CRD) databases, ECRI Institute, Canadian 
and major international health technology agencies, as well as a focused Internet search. No filters 
were applied to limit the retrieval by study type. The search was limited to English language 
documents published between Jan 1, 2005 and Nov 20, 2015 
Rapid Response reports are organized so that the evidence for each research question is presented 
separately.  
 
Selection Criteria and Methods 

 
One reviewer screened citations and selected studies. In the first level of screening, titles and 
abstracts were reviewed and potentially relevant articles were retrieved and assessed for inclusion. 
The final selection of full-text articles was based on the inclusion criteria presented in Table 1. 
 

Table 1: Selection Criteria 
Population Inmates in correctional facilities 

Intervention Short-term (up to 14 days) or long term (more than 14 days) segregation or 
solitary confinement 

Comparator No segregation/after segregation 

Outcomes Effect of segregation on physical and mental health; guidelines and 
recommendations regarding segregation in correctional facilities; guidelines 
regarding tools for assessing mental and physical health of inmates in 
segregation 
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Study Designs Health technology assessments (HTA), systematic reviews (SR), meta-
analyses (MA), randomized controlled trials (RCT), observational studies, 
and evidence-based guidelines 

 
Exclusion Criteria 

 
Articles were excluded if they did not meet the selection criteria outlined in Table 1, they were 
duplicate publications, or were published prior to 2005. 
 
Critical Appraisal of Individual Studies 

 
The observational studies were critically appraised using the Downs and Black checklist.12 Summary 
scores were not calculated for the included studies; rather, a review of the strengths and limitations of 
each included study were described. 
 
SUMMARY OF EVIDENCE 
 
Quantity of Research Available 

 
A total of 531 citations were identified in the literature search. Following screening of titles and 
abstracts, 503 citations were excluded and 28 potentially relevant reports from the electronic search 
were retrieved for full-text review. No potentially relevant publications were retrieved from the grey 
literature search. Of these potentially relevant articles, 23 publications were excluded for various 
reasons, while five publications met the inclusion criteria and were included in this report. Appendix 1 
describes the PRISMA flowchart of the study selection. The included studies were comprised of five 
observational studies. No systematic reviews, randomized controlled trials, or evidence-based 
guidelines were identified. 
 
An additional reference of potential interest is provided in Appendix 5. 
 
Summary of Study Characteristics 
 
Characteristics of the included observational studies are summarized below and details are available 
in Appendix 2, Table A1 and A2. 
 
The included studies varied considerably in population, interventions, design and methodology; hence 
they are summarized separately. 
 
The observational study by Kaba et al.13 was published in 2014 from the USA. It was a retrospective 
study using data from the New York City jail electronic health records. The study population was 
comprised of 134,188 individuals who had 244,699 incarcerations. The ages of the inmates varied and 
no specific range was provided. 90.8% of the inmates were males, 4.0% had serious mental illness 
(SMI) and 7.3% had spent some time in solitary confinement. Outcomes assessed included self-harm 
and potentially fatal self-harm. 
 
The observational study by O‘Keefe et al.11 was published in 2013 from the USA. It was a prospective 
longitudinal study with 270 inmates participating. Inmates were managed by the Colorado Department 
of Corrections. Five groups of inmates were compared: (i) AS MI group consisting of inmates in 
administrative segregation (AS) and with mental illness; (ii) AS NMI group consisting of inmates in AS 
and with no mental illness (NMI); (iii) GP MI group consisting of inmates in general prison (GP) and 
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with MI; (iv) GP NMI group consisting of inmates in GP and with no MI; and (v) SN MI group consisting 
of inmates in special needs prison (SN). All were males with mean age of 31.8 years ranging from 17 
to 59. Characteristics of the inmates in each group were not provided. The groups underwent five 
testing sessions at intervals of about three months. The Brief Symptom Inventory (BSI), which is a 53-
item self-report measure, was used to assess the psychological status of the inmates over time. To 
evaluate the underlying function of change and to determine whether groups changed in different ways 
over time, the authors used multilevel modeling for repeat measures data. 
 
The observational study by Roma et al.14 was published in 2013 from Italy. It was a retrospective study 
using data for a period of five years from the Prison Department of the Italian Ministry of Justice. 
Population characteristics, intervention, and outcome details were not reported. Suicide rates were 
compared in four groups: general population, inmates in community detention, inmates in detention 
with isolation regimen, and inmates in maximum-security detention. 
 
The observational study by Lanes15 was published in 2009 from the USA. It was a retrospective study 
using data from the electronic and paper healthcare and institutional records of prisoners in the 
Michigan Department of Corrections. The study reported on the self-injury-free time for 132 male 
prisoners with self-injury behavior, and compared the impact of AS and general population placement. 
Population characteristics of the two groups in AS and in general population placement were not 
reported separately. Intervention and outcomes were described. Outcomes included time without self-
injury. 
 
The observational study by Bonner16 was published in 2006 from the USA. It was a prospective study 
with 134 male inmates recruited from inmate programs such as education and drug treatment. The 
inmates were from a medium security federal prison. Inmates in the general population were 
compared with inmates in segregation. There was little information on inmate characteristics and 
intervention procedures. Outcome measures were described. Outcomes included suicide ideation, 
depression, and other psychological conditions. 
 
Summary of Critical Appraisal 

 
Critical appraisal of the included observational studies is summarized below and details are available 
in Appendix 3, Table A3. 
 
All five studies11,13-16 were observational studies hence there is potential for selection bias. Two 
studies11,16 were prospective and three studies13-15 were retrospective. Retrospective studies used 
previously collected prison health records hence it is possible not all details useful for the study would 
have been recorded. All the studies stated the objectives and inclusion criteria. One study11 stated the 
exclusion criteria and four studies13-16 did not. In the studies, the characteristics of the inmate groups 
being compared were not reported separately, hence it was unclear if the groups were comparable. 
The intervention details were provided in two studies

11,16
 and details were lacking in three studies.

13-15
 

Outcome details were provided in four studies11,13,15,16 and were lacking in one study.14  In two 
studies11,16 outcomes were based on self-reporting by inmates using questionnaires, which were 
considered to be reliable by the authors. In one study11 it was declared that there were no conflicts of 
interest and in the remaining four studies there was no mention of conflict of interest. Generalizability 
of the studies is limited and the findings pertain to the particular setting at which the study was 
conducted.   
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Summary of Findings 

 
Findings are summarized below and details are provided in Appendix 4, Tables A4. 
 
What is the clinical evidence regarding the effects of segregation or solitary confinement on mental 
and physical health of inmates in correctional facilities? 
 
The study by Kaba et al.13 demonstrated that 53.3% of the self-harm and 45.0% of the potentially fatal 
self-harm occurred in the inmates who were subjected to solitary confinement, although this group 
only comprised 7.3% of the total inmates. There was a statistically significant increased risk of self-
harm, or potentially fatal self-harm in inmates who had been subjected to solitary confinement (SC) 
compared to inmates who had not been subjected to SC; relative risk (RR) was 14.4 (P < 0.01) for 
self-harm and RR was 10.2 (P < 0.01) for potentially fatal self-harm. Also, there was a statistically 
significant increased risk of self-harm, or potentially fatal self-harm in inmates who had been subjected 
to solitary confinement (SC) compared to inmates who had not been subjected to SC when the risk 
calculations were based on risk per 1000 person-years rather than per incarceration. Logistic 
regression analyses showed that that self-harm and potentially fatal self-harm were associated with 
being in SC; the odds ratio (OR) was 6.89 and 95% confidence interval (CI) was 6.07 to 7.82 for self-
harm and OR was 6.27 and 95% CI was 3.92 to 10.01 for potentially fatal self-harm.  However, a 
causal effect cannot be inferred. 
 
Results of the study by O‘Keefe et al.11 did not support the hypothesis that inmates in administrative 
segregation (AS) experience significant psychological decline. The study compared five groups of 
inmates (AS MI, AS NMI, GP MI, GP NMI, and SN MI). The results for the various groups of inmates 
were presented using the BSI global index (GSI) score. The authors selected the logarithmic function 
as the change model that best fit the data at the various time points. For each group, the change 
parameter was statistically significant, demonstrating that there was a significant change over time; the 
scores decreased over time, indicating an improvement in BSI scores. The AS MI group showed no 
statistically significant difference in the change parameters compared with the other four groups (AS 
NMI, GP MI, GP NMI, SN MI).  Similarly, the AS NMI group showed no statistically significant 
differences in the change parameters compared with the other four groups (AS MI, GP MI, GP NMI, 
SN MI). These results therefore do not support the hypothesis that there is a differential effect on 
psychological parameters (as measured using BSI) on inmates in segregation compared to the 
inmates not in segregation. It should however be noted that as the inmates were tested using BSI 
every three months, it is possible that episodes that occurred during the time intervals between testing, 
may not have been captured in the data and the potential for impacting results cannot be ruled out. 
 
In the study by Roma et al.14 the median suicide rates per 100,000 per year during the period 2004 to 
2005, were 4.8 for the general population, 97.8 for prisoners in community detention, 232.2 for 
inmates in short-term isolation, 426.1 for inmates in maximum-security detention. Also, during each 
year in the period 2004 to 2008, the suicide rates for detention with short-term isolation or for detention 
with maximum security isolation were higher than for community detention. However, due to the nature 
of the study, it remains unclear whether inmates in isolation placements were more likely to commit 
suicide or if inmates who were more likely to commit suicide were likely to be placed in isolation 
placements. 
 
The study by Lanes15 showed that for inmates with self-injury behavior (SIB), the self-injury-free time 
was less for those in administrative segregation (AS) compared to those in the general population 
placement. The median self-injury free time for inmates with SIB was 7 months for inmates in AS and 
24.3 months for inmates in general population placement. It was unclear whether the SIB inmates in 
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AS were more likely to have lower self-injury-free time or if the SIB inmates who were likely to 
frequently inflict self-harm were more likely to be placed in AS.  
 
The study by Bonner16 showed a statistically significantly (P < 0.05) higher levels of depression and 
suicide ideation for inmates in segregation compared to inmates in the general population. Suicide 
ideation scores were 5.68 in segregation and 2.36 in the general population. Depression scores were 
20.25 in segregation and 16.01 in the general population. Segregation may be a risk factor for suicide 
ideation and depression but a causal effect cannot be inferred. There were no statistically significant 
differences in mental health problem history, suicide attempt lethality history and hopelessness 
between the two groups. A hierarchical regression analyses on suicide ideation showed that there 
were significant interactions between anticipated segregation stress and hopelessness, mental health 
problem history, and suicide attempt lethality history.  
 
What are the evidence-based guidelines regarding segregation or solitary confinement in correctional 
facilities? 
 
No evidence-based guidelines regarding segregation or solitary confinement in correctional facilities 
were identified. 
 
Limitations 

 
Most of the studies were retrospective so there is potential of study relevant information not being 
captured. Information on criminal charges, violations of jail rules, and circumstances of the acts of self-
harm and suicide were lacking, hence it is unclear how these may have impacted findings. Description 
of the characteristics of the inmates in the two groups were lacking, hence it is unclear if there were 
differences in characteristics that could confound findings. No high quality studies were identified and 
the findings need to be interpreted with caution. 
 
Outcomes reported varied across the studies hence comparison of outcomes across the studies was 
difficult. 
 
Four of the five studies included either all or greater than 90% male inmates and one study did not 
specify gender. Hence it is unclear if the findings will be applicable to female inmates. Each study 
pertains to a particular prison environment. Furthermore details of the prison environment were lacking 
in some studies. Hence, generalizability of findings is limited. None of the studies were conducted in 
Canada hence it is unclear if findings are applicable to the Canadian setting. 
 
No evidence-based guidelines regarding segregation or solitary confinement in correctional facilities 
were identified. 
 
CONCLUSIONS AND IMPLICATIONS FOR DECISION OR POLICY MAKING  

 
Five observational studies were identified. Of these studies, two studies were prospective and three 
were studies were retrospective. In one study11 there was no differential effect on psychological 
parameters on inmates in segregation compared to the inmates not in segregation over a period of 
one year with measurements taken at three month intervals. In one study16 there were statistically 
significantly higher levels of depression and suicide ideation for inmates in segregation compared to 
inmates in the general population. In the other studies13-15 it was unclear whether self-harm or suicide 
was a result of segregation, or whether inmates who were more likely to inflict self-harm or commit 
suicide were more likely to be placed in segregation. In one study13 there was a statistically significant 



 
 

Segregation in Corrections  7 
 
 

increased risk of self-harm, or potentially fatal self-harm in inmates who had been subjected to solitary 
confinement (SC) compared to inmates who had not been subjected to SC. In one study15 self-injury 
free time was less for those in administrative segregation compared to those in the general population 
placement. In one study14 the suicide rates were higher for inmates in maximum-security detention 
compared to those in community detention. 
 
On one hand from some studies there were suggestions of higher risk of self-harm, suicide ideation 
and suicides in inmates in solitary confinement or segregation compared to inmates in the general 
population, however due to limitations of these studies, a causal relationship cannot be inferred. On 
the other hand, from one study, there was a suggestion of no differential effects on psychological 
parameters in the two groups over a period of about a year. Definitive conclusions on the impact of 
solitary confinement or segregation on the mental health of inmates are not possible as the findings 
were inconsistent.  
 
No evidence-based guidelines regarding segregation or solitary confinement in correctional facilities 
were identified. 
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APPENDIX 1:  Selection of Included Studies 

 
 
 
 
  

503 citations excluded 

28 potentially relevant articles 
retrieved for scrutiny (full text, if 

available) 

No potentially relevant 
reports retrieved from 
other sources (grey 

literature, hand 
search) 

28 potentially relevant reports 

23 reports excluded: 
-irrelevant population (1) 
-irrelevant outcomes (6) 
-duplicate publication of same study 
(1) 
-guideline not evidence based (1) 
-other (review articles, editorials, 
commentaries, discussion papers) 
(14) 
 

5 reports included in review 

531 citations identified from 
electronic literature search and 

screened 
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APPENDIX 2:  Characteristics of Included Publications 

 
Table A1:  Characteristics of Included Clinical Studies 

First Author, 

Publication 
Year, 

Country, 

Study Name 

Study Design Population 

Characteristics 

Comparison Clinical 

Outcomes 

Kaba,
13

 2014, 
USA 

Observational –
retrospective analysis 
from jail electronic 

health records for 
inmates admitted to the 
New York jail system 

between January1, 2010 
to October 31, 2012. 
 

Observation period: 
Only incidences of self-
harm during this period 

were considered, except 
for inmates who were 
admitted in the last 3 

months of this period. 
For these inmates the 
observation period was 

extended to 3 months 
after their admission 
date. 

 
Objective: To 
understand acts of self-

harm among inmates in 
correctional institutions. 

Inmates (90.8% were 
male) admitted between 
January1, 2010 to 

October 31, 2012. (Male: 
90.8%) 
 

N = 134,188 individuals 
who experienced 244,699 
incarcerations 

 
Age: various ranges, but 
ages not reported 

separately for each 
different group. 
 

  
Solitary 
confinement 

compared with no 
solitary 
confinement  

Self-harm 
 
 

O‘Keefe,
11

 
2013, USA 

Observational- 
prospective longitudinal 

study 
 
Objective: To test two 

hypothesis, 
In comparison to 
inmates in the general 

prison setting, inmates 
in segregation would 
develop psychological 

symptoms that would 
deteriorate over time 
and also deterioration 

would be more rapid 
and extreme in the 
mentally ill.    

 Male inmates 
 

Excluded: 
Inmates with >15 months 
remaining on their 

sentence (226). 
Inmates with illiteracy or 
language barriers (18). 

 
N = 270 
(Of the 302 inmates 

approached to 
participate, 270 provided 
informed consent.) 

 
Age (years), mean 
(range):  

31.8 (17 to 59) 

AS, GP 
 

Five groups 
compared AS-MI, 
AS-NMI, GP-MI, 

GP-NMI, SN-MI 

BSI score 
 

Roma,
14

 2013, 
Italy 

Observational- 
retrospective study 

Inmate data from 2004 to 
2008 from the Prison 

Four groups 
compared: 

Suicide rate 
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Table A1:  Characteristics of Included Clinical Studies 

First Author, 
Publication 

Year, 

Country, 
Study Name 

Study Design Population 
Characteristics 

Comparison Clinical 
Outcomes 

Objective: To examine 
suicide rates in prisons 

under various conditions 
of detention 

Department of the Italian 
Ministry of Justice 

 
Population 
characteristics: NR 

Inmates in 
community 

detention, inmates 
in detention with 
isolation regimen, 

inmates in 
maximum security 
prison (i.e.,the 41 

bis regimen), and 
general population 

Lanes,
15

 2009, 
USA 

Observational - 
retrospective analysis 

 
Objective: (i) to examine 
the relationship of risk 

factors for self-injurious 
behavior (SIB) and(ii) to 
examine the effect of 

administrative 
segregation placement 
versus general 
population placement on 

self-injury- free time in a 
subgroup with SIB. 

Male inmates with self-
injury behavior (SIB) 

 
N = 132  
 

Age: NR 

Segregation 
versus general 

housing (i.e., no 
segregation) 

Self-injury free 
time 

Bonner,
16

 
2006, USA 

Observational- 
prospective study 

 
Objectives - To test two 
hypothesis: 

Inmates in segregation 
would have higher levels 
of depression and 

suicidal tendencies 
compared with inmates 
in the general 

population. 
Also, vulnerable inmates 
who anticipated possible 

segregation as highly 
stressful would have 
greater suicidal 

tendencies than inmates 
who were vulnerable but 
who did not anticipate 

segregation to be 
stressful. 

Male inmates from a 
medium security federal 

prison 
 
N = 134 

 
79% in general housing, 
21% in segregation 

 
Age: NR 

Segregation 
versus general 

housing (i.e., no 
segregation) 

Suicide ideation, 
depression, 

other 
psychological 
conditions 

AS = administrative segregation, BSI = Brief Symptom Inventory, GP = general prison, MI = mental illness, NMI = no mental illness,  SC = 
solitary confinement, SN = special needs prison 
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Table A2:  Additional Details of Characteristics of Included Clinical studies 

Kaba,
13

 2014, USA 
Setting: ―Within the NYC jail system, the Bureau of Correctional Health Services (CHS) of the NYC Department 
of Health and Mental Hygiene is responsible for providing all aspects of medical and mental health care for 
inmates, and the NYC Department of Correction is responsible for all other aspects of custody and security. 

Inmates in this jail system occasionally violate jail rules, ranging from refusal 
to follow orders of security staff to acts of serious violence against other inmates or security staff. To maintain 
order and safety within the jail, solitary confinement is used as punishment for inmates who violate jail rules, as 

it is in many jail systems throughout the United States.‖ Page 442 
 
Outcome: Self-harm was defined as ―an act performed by individuals on themselves with the potential 

to result in physical injury, and potentially fatal self-harm as an act with a high probability of causing 
significant disability or death, regardless of whether death actually occurred.‖ Page 442 
 

O‘Keefe,
11

 2013, USA 
Setting: ―The Colorado Department of Corrections managed 19,279 inmates in 25 state and 7 private prisons 

at the start of data collection. Colorado State Penitentiary (CSP) was one of four state prisons designed to hold 
AS-classified offenders. As a 756-bed male facility, CSP was the largest and only dedicated AS facility in the 
state. Therefore, any study participants who were classified as AS were waitlisted and placed in CSP. AS is the 

most secure and restrictive of five security classification levels in Colorado. Placement is determined through 
an administrative action (during a hearing) that is separate and distinct from both the usual classification system 
and the disciplinary system. Classification to the other four levels is determined through a scored instrument, 

and the disciplinary process is a punitive response to a finding of guilt for an institutional rule violation that may 
result in punitive segregation for up to 60 days. AS is of longer duration and is used for management purposes; 
Colorado did not place protective-custody inmates or new prison inmates into AS at the time of the study. In 
addition, prehearing segregation may occur immediately after a serious incident, for safety and security 

reasons. Thus, in the time leading up to and during their AS hearing, inmates have typically been in 
segregation. All segregation cells in Colorado are single occupancy, and inmates may only leave their cells with 
a two-person escort while in full restraints.‖ Page 50 

 
Outcome measure: Brief Symptom Inventory (BSI) is a 53-item self-report measure that is used to evaluate a 
range of psychological symptoms. Symptoms are measured over nine subscales (i.e., somatization, obsessive 

compulsive, interpersonal sensitivity, depression, anxiety, hostility, phobic anxiety, paranoid ideation, and 
psychoticism) and three global scales (i.e., general severity index [GSI], positive symptom total, and positive 
symptom distress index). The participants rated their distress level over the past week using a five-point rating 

scale (0 indicating not at all to 4 indicating extremely). A minimum of sixth grade reading ability is required to 
undertake this test. 
The BSI test was administered by a female field researcher. The initial test was administered at the time the 

consent form was completed  
  

Roma,
14

 2013, Italy 
No additional details  

Lanes,
15

 2009, USA 
Setting: 
Administrative segregation was typically a prisoner being confined to a small single-man cell with basic 

amenities and having extremely restricted and limited external access.  The prisoner may spend 23 hours per 
day in the cell. 
 

SIB prisoner was defined as ―….whether the prisoner had engaged in one or more of the following behaviors in 
the documented absence of genuine suicidal intent at least two times within any 12-month 
period during the current prison term: (a) cutting, scratching, puncture, laceration, hair yanking, 

disembowelment, burning, eye enucleation, amputation, biting self, degloving—including reopening wounds, 
surgical staples = stitches, removal of urethral stents or other such serious tampering with medical interventions 
(‗‗cutter‘‘); (b) head banging, bone breaking, or other striking of self (‗‗banger=striker‘‘); (c) ingestion or insertion 
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Table A2:  Additional Details of Characteristics of Included Clinical studies 

of objects=substances foreign to body—through orifices or into wounds (‗‗ingester = inserter‘‘); (d) ingestion of 
medication (neither suicidal nor an 
attempt to obtain a ‗‗high‘‘; ‗‗Rx overdoser [nonsuicide]‘‘); and (e) purposeful interference with medical advice or 

recommended or completed treatment=intervention not meeting criteria (a)–(d) which results in a medical crisis 
(‗‗interferes with medical‘‘). ― Page 535 
 

Outcome: 
Self-injury free time was defined as‖ the number of months during the current jail term since the prisoner‘s last 
episode of SIB (e.g., length of most recent SIB-free period)‖ Page 535 

Bonner,
16

 2006, USA 
Setting:  

No additional details reported 
 
Outcome measures: 

Scale for Suicidal Ideation (SSI) is an 18-item instrument, self-report version that measures the extent of 
suicidal thinking and intention. 
Beck Depression Inventory (BDI) is a 21-item instrument for self-report of  depressive symptoms 

Beck Hopelessness Scale is a 20-item instrument for self-report of hopeless expectations towards the future. 
Reasons for Living Inventory is a 48-item instrument for self-report of the importance people attach to 
reasons for committing suicide. 

Mental health problem severity history was assessed with a 6-point scale (0, no problem; 1 
adjustment/situational problem; 2, stress/ anxiety; 3, depression with vegetative symptoms; 4 mood swings/ 
bipolar disorder; and 5, psychosis) 

Suicide attempt lethality history was assessed by asking participants if they had ever attempted suicide, and 
if so, how and was rated on a 6-point scale (0, no attempt; 1, cutting; 2, overdose; 3, hanging; 4,, running out in 
front of traffic on interstate highway; and 5, shooting) 
Appraised segregation stress was assessed by asking participants to rate their anticipated stress level in 

case of possibility of segregation that would involve sensory deprivation, isolation, lack of outdoor light, loss of 
peer and family supporters, fear of one‘s safety, and total lock down in a very small cell. 
 
SIB = self-injury behavior  



 
 

Segregation in Corrections  15 
 
 

APPENDIX 3:  Critical Appraisal of Included Publications 

 

Table A3:  Strengths and Limitations of Observational Studies using  Downs and Black12  

Strengths Limitations 
Kaba,

13
 2014, USA 

 Objectives were clearly stated. 

 Inclusion criteria were stated  

 Outcomes were described 

 Logistic regression analysis was conducted 

 P values were provided 

 

 A retrospective observational study, not a 
randomized study hence potential of selection bias.  

 Exclusion criteria were not stated  

 Description of patient characteristics and 
interventions lacked details. Unclear if the groups in 

solitary confinement and not in solitary confinement 
were comparable. 

 There were inconsistencies in reporting results. 
Results reported in the table did not always match 

results reported in the text. 

 No mention of conflict of interest 

 Generalizability limited to the study population and 

setting (New York City jail system) 
O‘Keefe,

11
 2013, USA 

 Objectives were clearly stated. 

 Inclusion and exclusion criteria were stated  

 Interventions and outcomes were described 

 Number who completed the entire time course 
of the study were reported; withdrawals 
appeared to vary between 13% and 18% 

 Analysis was conducted using multilevel 

modeling for repeat measures data  

 P values were provided 

 It was mentioned that there were no financial or 

other potential conflicts of interest 

 A prospective observational study, not a randomized 
study hence potential of selection bias 

 Characteristics of the different groups were not 

reported separately.  

 Unclear which types of participants withdrew from the 
study hence the impact of withdrawal on the results 

is unclear. However the authors stated that there 
were few or no significant differences in those who 
completed every testing session and those who did 

not. 

 Generalizability limited to the study population and 
setting (facilities managed by the Colorado 
Department of Corrections)  

Roma,
14

 2013, Italy 
 Objectives were clearly stated. 

 Inclusion criteria were stated  

 

 A retrospective observational study, not a 

randomized study hence potential of selection bias.  

 Exclusion criteria were not stated  

 Description of patient characteristics, interventions 

and outcomes lacked details. Unclear if the groups 
were comparable. 

 Details of analysis were lacking and there appeared 
to some discrepancies in the numbers reported. 

However this did not impact the direction of the 
change. 

 P values were not provided 

 No mention of conflict of interest 

 Generalizability limited to the study population and 
setting (facilities managed by the Colorado 

Department of Corrections) 
Lanes,

15
 2009, USA 

 Objectives were clearly stated. 

 Inclusion criteria were stated  

 Outcomes were described 

 

 A retrospective observational study, not a 
randomized study hence potential of selection bias. 

 Exclusion criteria were not stated  

 Description of patient characteristics lacked details. 
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Table A3:  Strengths and Limitations of Observational Studies using  Downs and Black12  

Strengths Limitations 
Unclear if the groups in segregation and not in 
segregation were comparable. 

 P values were not provided 

 No mention of conflict of interest 

 Generalizability limited to the study population and 

setting (Michigan Department of Corrections) 
Bonner,

16
 2006, USA 

 Objectives were clearly stated. 

 Inclusion criteria were stated  

 Interventions and outcomes were described 

 Analysis appears to be appropriate 

 P values were sometimes provided 

 

 A prospective observational study, not a randomized 
study hence potential of selection bias.  

 Exclusion criteria were not stated  

 Description of patient characteristics lacked details. 
Unclear if the groups in segregation and not in 
segregation were comparable. 

 No mention of conflict of interest 

 Generalizability limited to the study population and 
setting (medium security federal prison in USA) 
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APPENDIX 4:  Main Study Findings and Author’s Conclusions 
 

Table A4:  Summary of Findings of Included Studies 
Main Study Findings and Author’s Conclusions 

Kaba,
13

 2014, USA 
Main Study Findings 

 
Risk of Self-harm in Inmates in New York City Jail system 

Scenario No. of 
person-

days 

No. of 
incarcerations 

with any self-
harm 

Risk of self-
harm per 1000 

person-days 

Relative risk of self-
harm compared to 

the reference, 
P value 

Subjected to solitary 
confinement, but incident 

occurs not during period in 
confinement 

3,154,403 373 0.112 2.11, 
P < 0.01 

Subjected to solitary 
confinement, and incident 

occurs during period in 
confinement 

919,782 322 0.35 6.6, 
P < 0.01 

Not subjected to solitary 
confinement (reference) 

11,466,081 608 0.053 1.00 

 
Risk of Potentially Fatal Self-harm in Inmates in New York City Jail system 

Scenario No. of 
person-

days 

No. of 
incarcerations 

with any 
potentially fatal 
self-harm 

Risk of 
potentially fatal 

self-harm per 
1000 person-
days 

Relative risk of 
potentially fatal self-

harm compared to 
the reference, 
P value 

Subjected to solitary 

confinement, but incident 
occurs not during period in 
confinement 

3,154,403 31 0.010 2.50, 

P < 0.01  

Subjected to solitary 

confinement, and incident 
occurs during period in 
confinement 

919,782 9 0.009 2.26, 

P < 0.05 

Not subjected to solitary 

confinement (reference) 

11,466,081 49 0.004 1.00 

 
Some predictors of self-harm using logistic regression analyses 

Analysis method Variable OR (95% CI) 

Model 1
a
: 

Considering no 
interaction 

Solitary confinement 6.89 (6.07 to 7.82) 

Model 2
b
: 

Considering 
interaction 

Solitary confinement and not SMI and age > 18 years 10.15 (8.53 to 12.08) 

Solitary confinement and not SMI and age ≤ 18 years 5.89 (4.80 to 7.20) 

Solitary confinement and SMI and age > 18 years 4.03 (3.10 to 5.24) 

Solitary confinement and SMI and age ≤  18 years 2.34 (1.65 to 3.31) 

SMI and solitary confinement 4.71 (3.72 to 5.97) 

SMI and not solitary confinement 11.68 (9.78 to 14.4) 

Age ≤ 18 years and solitary confinement 5.73 (4.85 to 6.77) 

Age ≤ 18 years and solitary confinement 9.88 (8.21 to 11.89) 
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CI = confidence interval, OR = odds ratio, SMI = serious mental illness 
aModel 1 examined the impact of solitary confinement, SMI, age, length of stay, gender, and ethnicity on self -harm 
bModel 2 examined the impact of  length of stay, gender, and ethnicity and the interaction of solitary confinement w ith SMI and 
age on self-harm  

 

 
Some predictors of potentially fatal self-harm using logistic regression analyses 

Analysis method Variable OR (95% CI) 

Model 3
a
: 

Considering no 
interaction 

Solitary confinement 6.27 (3.92 to 10.01) 

Model 4
b
: 

Considering 
interaction 

Solitary confinement and not SMI and age > 18 years 6.16 (3.47 to 10.96) 

Solitary confinement and SMI and age > 18 years 9.06 (4.03 to 20.40) 

SMI and solitary confinement 9.80 (5.02 to 19.18) 

SMI and not solitary confinement 6.67 (3.30 to 13.50) 
CI = confidence interval, OR = odds ratio, SMI = serious mental illness 
aModel 3 examined the impact of solitary confinement, SMI, age, length of stay,  gender, and ethnicity on potentially fatal self-

harm 
bModel 4 examined the impact of length of stay, gender, and ethnicity and the interaction of solitary confinement w ith SMI and 
age on potentially fatal self-harm 

 

 
Author’s Conclusion 

―These self-harm predictors are consistent with our clinical impressions as jail health service managers. 

Because of this concern, the New York City jail system has modified its practices to direct inmates with 
mental illness who violate jail rules to more clinical settings and eliminate solitary confinement for those 
with serious mental illness.‖ Page 442 

O‘Keefe,
11

 2013, USA 
Main Study Findings 
 
Estimation using logarithmic model with five time points and using all groups.  

―Model Statistics Estimates 

 ……. 

Random Coefficients (Level 1 Parameters) With AS MI Coding 

AS MI intercept estimate 0.12 (SE = 0.04, P = .007) 

AS MI change parameter estimate -0.07 (SE = 0.02, P < .001) 

Comparison of each group from AS MI intercept  

   AS NMI -0.29 (SE = .08, P < .001) 

   SN MI 0.10 (SE = .06, P = .09) 

   GP NMI -0.48 (SE = .07, P < .001) 

   GP MI -0.08 (SE = .08, P = .26) 

Comparisons of AS MI with each group on difference in change parameter 

   AS NMI 0.01 (SE = 0.02, P = .60) 

   SN MI 0.02 (SE = 0.02, P = .34) 

   GP NMI 0.002 (SE = 0.03, P = .94) 

   GP MI 0.02 (SE = 0.03, P = .45) 

Random Coefficients (Level 1 Parameters) With AS NMI Coding  

AS NMI intercept estimate -0.16 (SE = 0.04, P < .001) 

AS NMI change parameter estimate -0.06 (SE = 0.02, P = .001) 

Comparison of each group from AS NMI intercept  

   AS MI 0.29 (SE = 0.06, P < .001) 

   SN MI 0.39 (SE = 0.06, P < .001) 

   GP NMI -0.20 (SE = 0.07, P = .005) 

   GP MI 0.20 (SE = 0.08, P = .008) 

Comparisons of AS NMI with each group on difference in change parameter 
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   AS MI -0.01 (SE = 0.02, P = .60) 

   SN MI 0.01 (SE = 0.02, P = .68) 

   GP NMI -0.01 (SE = 0.03, P = .69) 

   GP MI 0.01 (SE = 0.03, P = .75)‖ 

                                                                                                                                     Page 57 
AS = administrative segregation, GP = general prison, MI = mental illness, NMI = no mental illness,  SN = special needs prison 

 
Author’s Conclusion 

―All groups showed the same change pattern such that there was not the hypothesized differential change 

of inmates within administrative segregation. This study advances the empirical research, but replication 
research is needed to make a better determination of whether and under what conditions harm may or 
may not occur to inmates in solitary confinement.‖ Page 49 

 
Roma,

14
 2013, Italy 

Main Study Findings 

 
Suicide rates during 2004 to 2008 in Italian population and prisons of various levels of detention 

Population Suicide rate (suicide number/ total population) 

2004 2005 2006 2007 2008 

General 2,871/ 
58,591,836 

2,892/ 
59,020,408 

3,061/ 
58,865,384 

2,867/ 
59,729,166 

2,828/ 
60,170,212 

Inmates in community 

detention 

52/  

55,702 

57/ 

57,796 

50/ 

49,264 

45/ 

44,233 

48/ 

51,167 

Inmates in detention 
with isolation 

10/  
5,575 

13/  
7,780 

15/  
4,926 

9/ 
4,423 

16/  
5,217 

Inmates in detention 
with maximum security 

i/ 
604 

3/  
577 

1/  
526 

4/  
539 

3/  
585 

 
Regression analysis: A hierarchical regression analyses on suicide ideation showed that there were 
significant interactions between anticipated segregation stress and hopelessness, mental health problem 

history, and suicide attempt lethality history.  

 
Author’s Conclusion 

―In a study of the incidence of suicide in jails and prisons under increasing conditions of deprivation in 

Italy from 2004 to 2008, imprisonment involving greater levels of isolation was found to be associated with 
a higher rate of suicide. Greater care should be taken to ensure that prisoners in isolation do not commit 

suicide by limiting this option when possible or providing mental health services when isolation is 
necessary.‖ Page e1 

 
Lanes,

15
 2009, USA 

Main Study Findings 
 

Subgroup data on Self-injury free time for prisoners with self-injury behavior(SIB)  

Subgroup Median self-injury free time (months) 

Administrative segregation General population 

Ethnicity 

   Caucasian  3.07 12.00 

   African American  11.17 30.00 

   Latino/ Hispanic  1.03 76.10 

   Native American  7.07 34.47 

   Other  2.05 - 

Mental health/ health condition 

   Major medical condition 7.07 24.33 
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   Psychotic disorder 11.17 36.00 

   Mood disorder 2.00 11.20 

   Antisocial personality disorder 5.03 29.00 

   Borderline personality disorder 7.07 17.20 

Institutional factors 

   History of protective custody 9.10 33.43 

Developmental period when SIB was first observed 

   Childhood 1.03 10.13 

   Adolescent 7.07 33.43 

   Adult 13.20 21.27 
Note: The 132 prisoners with SIB comprised of Caucasian (53.8%), African American (35.6%), Latino/Hispanic (5.3%), Native 
American (2.30%), and other (3.0%) 

 
Author’s Conclusion 

―…analysis herein suggest major differences in SIB-free time for selected SIB subgroups dependent on 
their housing status……..The current findings pertaining to the impact of ADSEG placement on prisoners 
are particularly relevant to the debate going on for the past 10 years or so concerning the placement of 

prisoners in maximum security/ supermax ADSEG.‖ Page 540 
 
(ADSEG = administrative segregation) 

 
Bonner,

16
 2006, USA 

Main Study Findings 
Outcomes for inmates in segregation and inmates in general population (i.e., not in segregation) 

Outcome Scores P value 

Inmates in 

segregation 

Inmates in general 

population 

Suicide ideation 5.68 2.36 < 0.05 

Depression 20.25 16.01 < 0.05 

Mental health problem history NR NR Not significant 

Suicide attempt lethality history NR NR Not significant 
Hopelessness NR NR Not significant 

NR = not reported 

 
Author’s Conclusion 

―As hypothesized, inmates in segregation in this sample reported significantly higher levels of depression 

and suicide ideation than inmates in the general population, but did not differ on hopelessness or histories 
of mental health problems or suicide attempt lethality.‖ Page 252 
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APPENDIX 5:  Additional References of Potential Interest 
 

Recommendations not evidence-based 
 

1. Sánchez HG. Suicide prevention in administrative segregation units: What is missing? Journal 
of Correctional Health Care. 2013;19(2):93-100. 
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