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Background: The effect of yoga in the reduction of depressive symptoms, anxiety, stress, anger as well as in the increased ability of behavioral control has been shown. These effects of yoga are highly relevant for prison inmates who often have poor mental health and low impulse control. While it has been shown that yoga and meditation can be effective in improving subjective well-being, mental health, and executive functioning within prison populations, only a limited number of studies have proved this, using randomized controlled settings.

Methods: A total of 152 participants from nine Swedish correctional facilities were randomly assigned to a 10-week yoga group (one class a week; N = 77) or a control group (N = 75). Before and after the intervention period, participants answered questionnaires measuring stress, aggression, affective states, sleep quality, and psychological well-being and completed a computerized test measuring attention and impulsivity.

Results: After the intervention period, significant improvements were found on 13 of the 16 variables within the yoga group (e.g., less perceived stress, better sleep quality, an increased psychological and emotional well-being, less aggressive, and antisocial behavior) and on two within the control group. Compared to the control group, yoga class participants reported significantly improved emotional well-being and less antisocial behavior after 10 weeks of yoga. They also showed improved performance on the computerized test that measures attention and impulse control.

Conclusion: It can be concluded that the yoga practiced in Swedish correctional facilities has positive effects on inmates’ well-being and on considerable risk factors associated with recidivism, such as impulsivity and antisocial behavior. Accordingly, the results show that yoga practice can play an important part in the rehabilitation of prison inmates.
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INTRODUCTION

In general, yoga has received less scientific attention than meditation. This can be partially explained by the fact that yoga is a more complex, multifaceted intervention than meditation. The different components of yoga and the vast array of yoga disciplines have made it challenging to pin down its specific effects. Despite these difficulties, research on yoga has increased, and there are now several studies and systematic reviews that support the use of yoga in both clinical and healthy populations. Studies has shown that yoga is associated with improvements in mood and emotional well-being (1–3), anxiety and stress (4–7), and anger and verbal aggression (7, 8), as well as reduction of symptoms in patients with schizophrenia and schizoaffective disorder (9, 10), chronic treatment-resistant PTSD (11), and depressive symptoms (4, 6, 7, 12). Research has mainly focused on the health benefits of yoga, but there are also studies that has examined the effects of yoga on gene expression, brain activity, and cognition, showing that yoga practice is linked to improved immunity and stress regulation (13) better emotion regulation, cognitive control (14), improved memory (4), spatial recall (15), and sustained attention (16).

Prison populations, based on inmates’ high levels of aggressive antisocial behavior (17) and frequent psychiatric problems (18, 19), are specific targets for implementation of effective techniques, which may alleviate these factors. In a randomized controlled trial, Bilderbeck et al. (20) evaluated a yoga discipline that is almost identical to the yoga practiced in Swedish correctional facilities. Compared to participants in the control group, participants who completed a 10-week yoga course showed significant improvements in positive affect, perceived stress and psychological distress. On a cognitive-behavioral task administered at the post-intervention assessment, yoga participants performed significantly better than controls on the parts of the task that measured sustained attention and concentration. Those who attended more yoga classes, and engaged in frequent self-practice, reported greater decrease in perceived stress and negative affect than those who did not attend the classes or do self-practice (21).

In the first meta-analysis of the effects of yoga and meditation in correctional settings, it was concluded that there was sufficient evidence to suggest that yoga and meditation have promising effects for inmate populations (22). A larger effect size was demonstrated for psychological well-being (such as stress, negative affect, and self-esteem) than for behavioral functioning (such as impulsivity and substance use), suggesting that yoga and meditation have a more immediate positive effect on well-being than on behavior. Furthermore, the meta-analysis showed that interventions of longer duration and lower intensity had a slightly larger positive effect on behavioral functioning compared to interventions of shorter duration and higher intensity.

Yoga practice in Swedish correctional facilities started in 2002. It became recognized as a national assignment in 2008 and was named Krimyoga. It was developed by the Prison and Probation Services’ national yoga coordinator in cooperation with Prison Phoenix Trust in Oxford, UK. Krimyoga is based on Hatha yoga, which is a physical yoga that includes elements of relaxation and meditation.

This study explored if 10 weeks of yoga practice in correctional settings was associated with lower degrees of stress, aggression and negative affect, and higher degrees of positive affect, impulse control, sleep quality, and psychological well-being.

MATERIALS AND METHODS

Procedure

Nine medium- and high-security correctional facilities were included in the study, including two with female inmates. With one exception, prison officers, who also held the yoga classes were in charge of participant recruitment, background data collection, and administering the pre- and post-intervention assessment. The Swedish Prison and Probation office provided yoga teacher training.

Data was collected from November 2013 to July 2015. However, data collection at the two female correctional facilities ended in January 2015, due to difficulties in recruiting female participants.

Participants were continuously included in the study. Individuals with limited or no proficiency in the Swedish or English language, and those with less than five months remaining at the correctional facility were excluded from the study. Participants completed a pre-intervention assessment (henceforth, Time 1), which consisted of a battery of self-report questionnaires and a computerized test, measuring attention and impulsivity. They were then randomly assigned to either yoga classes or a waiting list. During the 10-week intervention period, participants in the yoga group attended a weekly, teacher-led, 90-min yoga class. Participants in the control group were assigned to a yoga wait list for 10 weeks and asked to perform some other type of physical activity for 90 min each week. After the intervention period, participants in the yoga and control groups completed a post-intervention assessment (henceforth, Time 2). Participants in the control group who went on to practice yoga for 10 weeks were offered the opportunity to complete an additional post-intervention assessment (henceforth, Time 3). Figure 1 illustrates the study procedure after the randomization routine.
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FIGURE 1 | The study procedure after participants had been assigned to the yoga or control group. *Time 3 assessment was optional.



Participants

Information about the participants’ age, offenses in their current sentence, and length of sentence was collected. Offenses were categorized into the following categories [Swedish National Council for Crime Prevention (23)]: offenses against life and health (such as homicide, assault, involuntary manslaughter); offenses against liberty and integrity (such as unlawful threats, unlawful deprivation of liberty, violation of a woman’s integrity); sexual offenses (such as rape, sexual exploitation, sexual molestation); acquisitive offenses (such as theft, robbery, shoplifting); fraud (such as fraud, extortion, fencing); and drug-related offenses (such as possession, distribution, smuggling). Offenses that did not fit into any of the above categories were labeled as other offenses (such as accounting and tax offenses, traffic violations, vandalism, weapons offenses). Some participants were convicted of multiple offenses in their current sentence, therefore were placed in more than one offense category.

Attrition

A total of 226 inmates (201 males; 25 females) were recruited for the study. Of these, 134 (121 males; 13 females) were randomly assigned to the yoga group and 92 (80 males; 12 females) to the control group. Seventy-four participants (68 males; 6 females) did not complete the study. Therefore, a total of 32.7% of participants were lost to follow-up. Analyses showed that participants lost to follow-up were significantly younger than those who completed the study (mean age 32.9 years compared to 35.7 years). On the pre-intervention assessment, participants lost to follow-up had significantly higher scores on measures of aggression (mean score 7.7, compared to 4.4) and antisocial behavior (mean score 4.0, compared to 2.2) than participants who remained in the study.

Reasons for attrition were categorized into the following areas: participant’s request; transfer; misconduct; did not attend all yoga classes; illness, injury, or mental health problems; missing data; and yoga class interfered with school or work. Table 1 presents attrition rate and reasons for attrition in the yoga and control groups.

TABLE 1 | Attrition rates and reasons for attrition in the yoga and control groups.
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As Table 1 shows, there was a significant difference in attrition rates between the yoga and control groups (n = 57; 42.5% in the yoga group and n = 17; 18.5% in the control group). In both groups, the most common reason for attrition was at the participant’s request. However, a greater proportion of participants in the control group left the study on their own request compared to participants in the yoga group (n = 10; 58.8% in the control group and n = 16; 28.1% in the yoga group).

Participant Characteristics

The final sample included 152 participants (133 males; 19 females), evenly distributed between the yoga and control groups. Participants in the two groups were compared to see if they differed, despite the random assignment to groups. Table 2 describes the participants in the yoga and control groups in terms of gender, age, offenses in current sentence, length of sentence, and prison security level.

TABLE 2 | Participant characteristics, including comparisons between yoga and control group participants.
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Participants in the yoga and control groups were comparable in gender distribution, age, length of sentence, and security level of holding prison. To a great extent, the two groups were also comparable in offense in current sentence. However, there was one significant difference between the two groups in offense in current sentence. A greater proportion of participants in the control group were convicted of offenses against life and health than participants in the yoga group (n = 37; 49.3% in the control group compared to n = 24; 31.2% in the yoga group).

Statistical analyses were also conducted to explore if the yoga and control groups differed in terms of scores on the Time 1 assessment (pre-intervention). There were no significant differences between the yoga and control groups on any of the variables at Time 1 (for mean scores on all variables at Time 1 and Time 2, see Table 3).

TABLE 3 | Average ratings at pre- and post-intervention assessment (Time 1 and Time 2).
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Yoga Classes

To ensure that yoga classes were carried out uniformly across the different correctional facilities, there were specific guidelines for the classes formulated by Bilderbeck et al. (20) in cooperation with the Prison Phoenix Trust. Yoga classes were held once a week, lasted for 90 min, and comprised a combination of asanas (yoga postures), breathing exercises, deep relaxation, and meditation. Each yoga class contained the following:

• Exercises to warm up and increase the blood circulation in the body, minimum 10 min.

• Sixteen specific postures, such as Boat Pose, Downward-Facing Dog Pose, and Tree Pose.

• At least two of the more powerful postures, such as Triangle Pose, Warrior II Pose, or Extended Side-Angle Pose.

• One or two breathing exercises, minimum 5 min.

• Corpse Pose for relaxation at the end of the yoga class, minimum 5 min. The final part of the yoga class often included Yoga Nidra, which is an exercise for deep relaxation.

Guidelines also included information on how the yoga teachers could support participants and adapt or simplify postures and exercises to meet participants’ special needs.

Measures

At pre- and post-intervention, participants completed a number of questionnaires and a computerized test measuring attention and impulsivity. The pre-intervention assessment also included questions on education, medical background, medications, and expectations of yoga. The post-intervention assessment included questions on medications, participation in treatment programs, time spent on yoga and physical activity, and how the treatment group experienced the yoga. Measures administered in this study were based on Bilderbeck et al. study (20), with some exceptions. Some instruments were added [such as the Prison Adjusted Measure of Aggression (PAMA) and the Pittsburgh Sleep Quality Index (PSQI), described in detail below], an extended version of the affective state measure [Positive and Negative Affect Schedule-Expanded form 30 items (PANAS-X30), description please see below] was administered and a more complex instrument to measure attention and impulsivity [Continuous Performance Test II (CPT II), description please see below] was used in our study. All measurements referred back to the last month.

Perceived Stress Scale—14 Items (PSS-14)

The PSS-14 (24) is a 14-item self-report inventory used to measure the degree to which situations in one’s life are perceived as stressful. The validity and reliability of the Swedish translation of PSS-14 has not yet been tested, but the English version is a valid, reliable measure of perceived stress [such as internal consistency, Cronbach’s alpha 0.84–0.86 in three different samples (24)].

Prison Adjusted Measure of Aggression (PAMA)

Prison Adjusted Measure of Aggression is an 11-item instrument used to measure the frequency of prison inmates’ aggressive and antisocial behavior during the past month. It is an adapted version of the Life History of Aggression scale [LHA (25)]. Adaptations were made by the Forensic Psychiatry Group at the Sahlgrenska Academy and included the time frame and wordings of certain items. Whereas the LHA measures aggressive and antisocial behavior since age 13 (trait aggression), PAMA focuses on past month’s aggressive and antisocial behavior (and has the capacity to detect changes in aggressive behavior). The format of PAMA remains the same as that for LHA, with 11 items distributed over three subscales. These subscales are as follows: (1) a 5-item aggression subscale (which measures overt aggression and includes items on temper tantrums, verbal and indirect aggression, nonspecific fighting, and physical assault against people), (2) a 2-item, self-directed aggression subscale (which includes items on self-injurious behavior and suicide attempts), and (3) a 4-item antisocial behavior subscale (which measures antisocial behavior and its consequences with items on disciplinary problems in the correctional facility, problems with supervisors, and antisocial behavior resulting in or not resulting in correctional officers involvement) (26). Items are rated on a 6-point scale based on the total amount of occurrences during the last month: 0 = no occurrences, 1 = 1 event, 2 = 2 or 3 events, 3 = 4–9 events, 4 = 10 or more events, and 5 = more events than can be counted. In a validation study, the psychometric properties of PAMA were examined, where the subscales and the total scale showed an acceptable level of internal consistency [Cronbach’s alphas between 0.67 and 0.97; (26)].

Positive and Negative Affect Schedule—Expanded Form 30 Items (PANAS-X30)

PANAS (27) is an instrument used to measure two general, affective state dimensions: positive and negative affect. It consists of 20 items, evenly distributed over the 2 dimensions (27). PANAS has demonstrated good internal consistency (Cronbach’s alpha, 0.86–0.90 for the positive affect dimension and 0.84–0.87 for the negative affect dimension), good test–retest reliability, and excellent convergent and discriminant validity (27). To cover a broader spectrum of affects, researchers have emphasized the importance of considering both valence (positive/negative) and activation (28, 29). On this basis, two dimensions (each consisting of five items) were added to measure positive and negative affects that are low in activation. The PANAS questionnaire used in this study (PANAS-X30) consisted of 30 items distributed over four dimensions: positive, respectively, negative activated affects (the positive and negative affect dimensions in PANAS) and positive, respectively, negative deactivated affects (the extra items described above). The validity and reliability of the latter dimensions have not been tested before, but showed good internal consistency at both pre- and post-intervention assessment in this study (Cronbach’s alpha, positive deactivated affects: 0.80 and 0.88; negative deactivated affects: 0.77 and 0.85).

Conners’ Continuous Performance Test II (CPT II)

Conners’ CPT II (30) is a computerized test that measures attention, impulsivity, and vigilance. There is little or no practice effect (31), which makes the test suitable for repeated measurements. During the test, 360 letters are shown at varying intervals. The respondent is required to press the space bar when any letter except the letter “X” appears on the screen. The respondent is instructed to respond as fast, but also as accurately as possible. Post-administration, a profile report containing the respondent’s performance in T-scores on a number of variables is generated. This study focused on four of the variables: omissions (targets to which the respondent did not respond), commissions (responses to non-targets), hit reaction time (mean response time for all target responses), and detectability (how well the respondent discriminated between targets and non-targets). The four variables were chosen because they measure different aspects of attention and impulsivity and have better test–retest reliability than other variables in Conners’ CPT II [r = 0.55–0.84; (31)].

Pittsburgh Sleep Quality Index (PSQI)

PSQI (32) is a self-report inventory used to assess sleep quality and sleep disturbances over the previous month. The PSQI consists of 19 items generating seven weighted component scores and one global score. The present study focused on the PSQI global score and the component score use of sleeping medication. The PSQI has shown good internal consistency (overall Cronbach’s alpha for all seven components: 0.83), stability across time, and ability to discriminate patients with sleeping disturbances from controls without sleep complaints (32).

Brief Symptom Inventory (BSI)

BSI (33) is a self-report inventory used to measure psychological distress and psychiatric symptoms. The inventory is a brief version of the Symptom Checklist-90-Revised. It consists of 53 items, distributed over 9 primary symptom dimensions or constructs. Researchers using the BSI have generally concentrated on the Global Severity Index (GSI). The GSI is a weighted frequency score, based on the sum of ratings on all 53 items. It is the single best indicator of current distress (33), so it was used as a global measure of psychological distress in this study.

Statistical Analyses

Since few female prison inmates participated in the study (n = 19, post-attrition), male and female participants could not be analyzed separately. No intra-individual analyses could be made for the control group participants who completed all three assessments, since these were low in number (n = 22–24 on the different measures at Time 3 assessment). Due to data violating the assumption of normality, all statistical tests were non-parametric. All statistical analyses were conducted using a significance level of p < 0.05. If nothing else is specified, continuous variables are presented by mean (M) and standard deviation (SD) and categorical variables by number (n) and percentage (%). Only complete post-attrition data were analyzed (per protocol analysis), so the number of analyzed cases varied on the different measures.

Comparison of attrition rate between the groups was calculated with Fisher’s exact test. Comparisons of Time 1 to Time 2 scores within groups were performed using the Wilcoxon signed-rank test. Mean change and SDs were calculated for differences within groups. Mann–Whitney U tests were used for continuous variables and Fisher’s exact test for categorical variables to compare differences between groups. Effect sizes (Cohen’s d) were calculated for differences between groups. An effect size of 0.2 was considered a small effect, 0.5 a medium effect, and 0.8 a large effect (34).

Bivariate Spearman rank order correlation analyses were conducted between yoga participants’ expectations of the effect of yoga and the outcome on selected variables to control for subject-expectancy effects: total score on PSS-14; the aggression subscale in PAMA; the positive deactivation and positive activation dimensions in PANAS; and the PSQI global score. These variables were selected because they match the expectations in the pre-intervention assessment (i.e., stress, anger/frustration, calm, happiness, and sleep).

Ethical Considerations

The study was approved by the regional Ethical Review Board in Linköping (2013/302-31). Prison inmates interested in participating received both verbal and written information about the study procedure and conditions of participation. Written informed consent was obtained from all participants. Upon study completion, participants received a phone card valued at 200 SEK. Control group participants who completed the Time 3 assessment were given a yoga gift valued at 200 SEK.

RESULTS

When Time 1 and Time 2 scores on the different variables were compared within and between the yoga and control groups, several significant differences were found.

Within the yoga group, there were significant differences (improvements) on 13 of the 16 variables (e.g., less perceived stress, better sleep quality, an increased psychological and emotional well-being, less aggressive, antisocial, and self-harm behaviors) (Table 3). Within the control group, there were significant differences on two (less perceived stress and less aggressive behavior) of the 16 variables (Table 3).

Between groups, six statistically significant differences were revealed on the following variables: antisocial behavior, positive deactivated affect, negative activated affect, commissions, hit reaction time, and detectability. Effect size Cohen’s d, on the significant between-groups differences, ranged from 0.29 to 0.72. Table 3 presents results from the analyses within and between groups on all variables.

Perceived Stress

No significant difference was found between the yoga and control groups on the variable that measured perceived stress, due to the fact that both groups showed a significant decrease in perceived stress at Time 2 compared to Time 1. The average change between Time 1 and Time 2 was slightly greater in the yoga group compared to the control group (−3.8 compared to −1.7) but was not statistically significant.

Aggression

Aggression was measured using the self-report instrument PAMA, which consists of three subscales and a total scale. One significant difference between the yoga and control groups was found on the subscale that measured antisocial behavior. Compared to the control group, yoga group participants showed a significant decrease in antisocial behavior from pre- to post-intervention. The effect size was close to medium, at d = 0.45. Analyses within groups showed significant improvements in the yoga group on all subscales and the total scale, whereas there were no significant differences in the control group. Figure 2 shows yoga and control group participants’ average ratings on the PAMA subscales and total scale at Time 1 and Time 2.
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FIGURE 2 | Average ratings of aggression, self-directed aggression, antisocial behavior, and total score on the Prison Adjusted Measure of Aggression (PAMA) in the yoga and control group at Time 1 and Time 2.



Positive and Negative Affect

Positive and negative affect was measured using the self-report instrument PANAS-X30, which consists of four dimensions. On two of the dimensions, significant differences between the yoga and control groups were found. From pre- to post-intervention, the yoga group reported a significant increase of positive deactivated affect and a significant decrease of negative activated affect compared to the control group. In both cases, the effect size was small, d = 0.29 and d = 0.33, respectively. Analyses within groups revealed significant improvements in the yoga group on the positive deactivated affect, negative activated affect, and negative deactivated affect dimensions. No significant differences regarding positive or negative affect were found within the control group. Figure 3 shows yoga and control group’s participant’s average ratings on the four different dimensions in PANAS-X30 at Time 1 and Time 2.
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FIGURE 3 | Average ratings of positive and negative activated and deactivated affect in the yoga and control group at Time 1 and Time 2.



Attention and Impulse Control

Four of the variables in the Conners’ CPT II profile report were selected to measure attention and impulse control. Significant differences between the yoga and control group were found on three variables. From pre- to post-intervention, the yoga group had significantly fewer errors of commission, increased hit reaction time, and better detectability compared to the control group. Effect sizes were medium or close to large: d = 0.72, d = 0.53, and d = 0.57. Analyses within groups showed significant differences from pre- to post-intervention in the yoga group on the same three variables as above. No significant differences were found in the control group. Figure 4 shows yoga and control groups’ average performances on commissions, hit reaction time, and detectability at Time 1 and Time 2.
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FIGURE 4 | Average performance (T-scores) on commissions, hit reaction time, and detectability in the yoga and control group at Time 1 and Time 2.



Sleep Quality

No significant differences between the yoga and control groups were found on the variables PSQI global score and use of sleeping medication. However, there was tendency on the PSQI global score, where the p-value between groups was close to significant, p = 0.06. Here, the yoga group had a slightly greater average decrease in scores from pre- to post-intervention than the control group (−1.5 compared to −0.5). Decreasing scores on the PSQI indicate improvements in sleep quality. Analyses within groups showed significant improvements in global sleep quality in the yoga group, but not in the control group. No differences were found in any of the groups in regard to use of sleeping medication.

Psychological Well-being

No significant difference between groups was found on the variable that measured psychological well-being. Analyses within groups showed that both groups had significantly lower scores on the general severity index at Time 2 compared to Time 1, which indicates improvements in psychological well-being.

Expectations

No correlations were found between yoga participants’ expectations of yoga and the outcome on selected variables. All correlation coefficients were weak, from −0.16 to 0.13, which indicates that expectations of yoga did not affect yoga participants’ self-reports.

DISCUSSION

Within the yoga group, improvements from pre- to post-intervention were found on almost all analyzed variables. When improvements in the yoga group were compared to those of the control group, some significant differences between groups were revealed. Relative to the control group, participants in the yoga group showed increased positive affect, impulse control and attention, and decreased negative affect and antisocial behavior.

Results show that Krimyoga is associated with improved emotional well-being. Positive affective states, such as calm, relaxed, and content, increased, while negative affective states, such as hostile, upset, and nervous, decreased. These results differ from those of Bilderbeck et al. (20), in which improvement in the yoga group was only found on the dimension that measured positive activated affect. Differences in results were partly due to variations in the PANAS instruments. Bilderbeck and colleagues administered the original 20-item PANAS, while our study used an extended version. Results from this study and Bilderbeck et al. (20) suggest that yoga, in comparison to other physical activities, has a specific, positive effect on prison inmates’ emotional well-being.

One of the most interesting findings for the Swedish Prison and Probation Services should be the significant decrease in antisocial behavior in the yoga group. The subscale that measures antisocial behavior consists of items on antisocial acts (such as school disciplinary problems, problems with supervisors, or conflicts with other people) and their consequences (such as, warnings, reports, and solitary confinement). After 10 weeks of yoga, yoga participants reported a significant decrease of antisocial behavior, compared to the control group. Since antisocial personality pattern is one of the criminogenic needs (35), the association between yoga and decreased antisocial behavior is highly interesting.

The results on Conners’ CPT II stand out the most. After 10 weeks of yoga, inmates’ performance had improved significantly on three of four variables (commissions, hit reaction time, and detectability), in comparison to the control group. An increase in hit reaction time at Time 2 could be interpreted as a decline, since the test person is instructed to respond as fast as possible. However, yoga participants made fewer errors of commission and were more accurate in discriminating between targets and non-targets at Time 2. It is likely that the longer hit reaction time resulted in more accurate responses. Accordingly, the increase in hit reaction time can be interpreted as positive. The results on Conners’ CPT II are interesting in many ways. First, the computerized test measures behavior in a way that is relatively objective, which means that results are solid. Second, effect sizes were mostly medium, with one being close to large. In their 2015 meta-analysis, Auty and colleagues concluded that a larger effect size was demonstrated for psychological well-being than for behavioral functioning. Our study showed the contrary: the largest effect sizes were found on the computerized test that measured attention and impulse control. Finally, it is possible that improvements in attention and impulse control in the yoga group were associated with the reduction in antisocial behavior, since impairments in executive functions have been linked to antisocial behavior (36, 37).

Prior to this study, no yoga study in correctional settings had explored the effect of yoga on sleep. Quality of sleep was included as a variable in the present study because it is strongly associated with physical and psychological well-being, as well as psychosocial functioning. In previous research, poor sleep quality has been found to relate to higher levels of aggressiveness and hostility in prison inmate populations (38, 39). In the present study, no significant difference was found between the yoga and control groups on any of the two variables that were used to measure sleep quality. However, there was a tendency on the variable PSQI global score for the yoga group to have a slightly greater improvement in overall sleep quality from pre- to post-intervention, compared to the control group. If more participants had completed the PSQI and obtained a global score, a level of statistical significance between the two groups might have been reached on this variable.

On the variable of perceived stress, no significant difference between groups was found, despite the fact that Bilderbeck et al. (20, 21) found significant improvements in stress in the yoga group. Instead, both groups in this study reported a significant decrease in perceived stress at Time 2 compared to Time 1. One possible explanation for the significant improvements in the control group is that participants were required to engage in a physical activity for 90 min each week during the study period. Studies have found associations between physical activity and lower levels of stress (40). Accordingly, the physical exercise in which the control group participants engaged could have had positive effects on their perceived stress levels. However, it should be mentioned that the control group in Bilderbeck et al.’s (20) study also engaged in physical activity, but a significant difference between the yoga and control groups was still found on the variable of perceived stress. The post-intervention assessment in our study included a question on time spent on physical activity. The answers indicated that 79.5% of the control group engaged in more than 2 h physical activity every week during the study. This may explain the significant improvement of perceived stress level in the control group in our study.

This study shows evidence that 10 weeks of yoga in correctional settings improves inmates’ emotional well-being and has positive effects on criminogenic needs, such as impulsivity and antisocial behavior. When practiced in correctional facilities, yoga can counteract deteriorating effects of imprisonment on mental health and contribute to an improved well-being. Also, yoga can function as a pro-social leisure activity that can help re-integration of prison inmates upon release into society, which can possibly reduce the risks of recidivism.

Strengths and Limitations

Randomized controlled trials are generally considered the gold standard for clinical trials, because this type of design reduces the risk for biases. Therefore, the design in this study is a strength. It is likely that prison inmates who chose to participate were interested in yoga and possibly believed in its positive effects, which could have affected the outcome. However, we tested for subject-expectancy’s effect and there was no indication of correlations between yoga participants’ expectations and the outcome on selected variables.

Still, there are limitations in the study that must be acknowledged. One of them concerns attrition. Participant attrition in this study was large, but not larger than in previous yoga studies in correctional settings; Bilderbeck et al. (20) reported an attrition rate of about 40%, whereas Harner et al. (41) reported an attrition rate of just above 70%. However, certain differences were found between the group of participants lost to follow-up and the group that completed our study. Participants lost to follow-up were significantly younger than those who completed the study and had higher ratings on the PAMA subscales that measure aggression and antisocial behavior at Time 1. This indicates that younger inmates with a higher level of externalizing behaviors had difficulties completing the study. Similar tendencies were found in Bilderbeck et al.’s (21) study showing that yoga class attendance was positively correlated with age of participants. In addition to the age difference of dropouts in the present study, the yoga and control groups differed in attrition rates and reasons for attrition.

Moreover, nobody verified that the control group engaged in physical activity for 90 min each week, neither was the control group asked to keep an exercise diary. However, post-intervention assessment suggests that the majority of the control group (91.8%) engaged in at least one h of physical activity every week during the study. Furthermore, the format of the physical activity and yoga differed. Unlike the unstructured physical activity in which the control group participants engaged, yoga was practiced in a group. Receiving attention from the yoga teacher and belonging to a group are factors that could have contributed to the positive effects in the yoga group. However, based on research that compared yoga to physical group activities (42), it is unlikely that the positive effects of yoga found in this study were due to the group setting.

The role of the yoga teachers in this study can be viewed as a strength as well as a limitation. Since the yoga teachers at the correctional facilities were the ones collecting data and holding yoga classes, this study was less standardized than previous studies that usually had external yoga teachers and researchers that conducted all assessments. However, the main aim with this study was to evaluate the current yoga practice in Swedish correctional facilities, which could not have been achieved with external yoga teachers running the classes. Also, because of the many correctional facilities that participated in the study, and their geographical locations, having researchers conducting all assessments was not a viable option.

Finally, the statistical analyses are associated with certain limitations. Due to multiple tests, there was an increased risk for type 1 errors. Also, due to attrition and missing data, there was limited statistical power on some of the variables, which meant an increased risk for type 2 errors.

AUTHOR CONTRIBUTIONS

NK was the project leader. She has planned the study and actively participated in the analytical work and the manuscript writing. CF and SA were project coordinators. Beside the everyday work of a project coordinator, CF participated in the planning and the initiation of the study and reviewed the manuscript, while SA actively participated in the analytical work and the writing of the manuscript.

ACKNOWLEDGMENTS

The study was funded by the Swedish Prison and Probation Service. The project was called “Psykobiologiska effekter av yoga i anstaltsmiljö,” and had the project number 2012-251. The authors would like to give a special thanks to Eva Seilitz, National Yoga Coordinator within the Swedish Prison and Probation Service, who served as a source of inspiration and information during the entire study. Also, the study would not have been possible without the contribution of the yoga teachers and their great commitment to the project. Finally, they would like to acknowledge the Centre of Ethics, Law and Mental Health (CELAM) at University of Gothenburg, which provided them with a physical and intellectual environment throughout the entire study.

REFERENCES

1. Lavey R, Sherman T, Mueser KT, Osborne DD, Currier M, Wolfe R. The effects of yoga on mood in psychiatric inpatients. Psychiatr Rehabil J (2005) 28:399–402. doi:10.2975/28.2005.399.402

2. Shapiro D, Cline K. Mood changes associated with Iyengar yoga practices: a pilot study. Int J Yoga Ther (2004) 14:35–44.

3. Hartfiel N, Havenhand J, Khalsa SB, Clarke G, Krayer A. The effectiveness of yoga for the improvement of well-being and resilience to stress in the workplace. Scand J Work Environ Health (2011) 37:70–6. doi:10.5271/sjweh.2916

4. Rocha KKF, Ribeiro AM, Rocha KCF, Sousa MBC, Albuquerque FS, Ribeiro S, et al. Improvement in physiological and psychological parameters after 6 months of yoga practice. Conscious Cogn (2012) 21:843–50. doi:10.1016/j.concog.2012.01.014

5. Smith C, Hancock H, Blake-Mortimer J, Eckert K. A randomised comparative trial of yoga and relaxation to reduce stress and anxiety. Complement Ther Med (2007) 15:77–83. doi:10.1016/j.ctim.2006.05.001

6. Woolery A, Myers H, Sternlieb B, Zeltzer L. A yoga intervention for young adults with elevated symptoms of depression. Altern Ther Health Med (2004) 10:60–3.

7. Shapiro D, Cook IA, Davydov DM, Ottaviani C, Leuchter AF, Abrams M. Yoga as a complementary treatment of depression: effects of traits and moods on treatment outcome. Evid Based Complement Alternat Med (2007) 4:493–502. doi:10.1093/ecam/nel114

8. Deshpande S, Nagendra H, Raghuram N. A randomized control trial of the effect of yoga on verbal aggressiveness in normal healthy volunteers. Int J Yoga (2008) 1:76–82. doi:10.4103/0973-6131.41034

9. Visceglia E, Lewis S. Yoga therapy as an adjunctive treatment for schizophrenia: a randomized, controlled pilot study. J Altern Complement Med (2011) 17:601–7. doi:10.1089/acm.2010.0075

10. Behere RV, Arasappa R, Jagannathan A, Varambally S, Venkatasubramanian G, Thirthalli J, et al. Effects of yoga therapy on facial emotion recognition deficits, symptoms and functioning in patients with schizophrenia. Acta Psychiatr Scand (2011) 123:147–53. doi:10.1111/j.1600-0447.2010.01605.x

11. van der Kolk BA, Stone L, West J, Rhodes A, Emerson D, Suvak M, et al. Yoga as an adjunctive treatment for posttraumatic stress disorder: a randomized controlled trial. J Clin Psychiatry (2014) 75:559–65. doi:10.4088/JCP.13m08561

12. Krishnamurthy MN, Telles S. Assessing depression following two ancient Indian interventions: effects of yoga and ayurveda on older adults in a residential home. J Gerontol Nurs (2007) 33:17–23.

13. Sharma H, Datta P, Singh A, Sen S, Bhardwaj NK, Kochupillai V, et al. Gene expression profiling in practitioners of Sudarshan Kriya. J Psychosom Res (2008) 64:213–8. doi:10.1016/j.jpsychores.2007.07.003

14. Froeliger BE, Garland EL, Modlin LA, McClernon FJ. Neurocognitive correlates of the effects of yoga meditation practice on emotion and cognition: a pilot study. Front Integr Neurosci (2012) 6(48):48. doi:10.3389/fnint.2012.00048

15. Manjunath NK, Telles S. Spatial and verbal memory test scores following yoga and fine arts camps for school children. Indian J Physiol Pharmacol (2004) 48:353–6.

16. Rangan R, Nagendra HR, Bhatt R. Effect of yogic education system and modern education system on sustained attention. Int J Yoga (2009) 2:35–8. doi:10.4103/0973-6131.53840

17. Falk Ö, Svendla A, Brändström S, Anckarsäter H, Nilsson T, Kerekes N. Personality and trait aggression profiles of male and female prison inmates. Psychiatry Res (2017) 250:302–9. doi:10.1016/j.psychres.2016.12.018

18. Fazel S, Seewald K. Severe mental illness in 33,588 prisoners worldwide: systematic review and meta-regression analysis. Br J Psychiatry (2012) 200:364–73. doi:10.1192/bjp.bp.111.096370

19. Hofvander B, Anckarsäter H, Wallinius M, Billstedt E. Mental health among young adults in prison: the importance of childhood-onset conduct disorder. Br J Psychiatry (2017) 3(2):78–84. doi:10.1192/bjpo.bp.116.003889

20. Bilderbeck AC, Farias M, Brazil IA, Jakobowitz S, Wikholm C. Participation in a 10-week course of yoga improves behavioral control and decreases psychological distress in a prison population. J Psychiatr Res (2013) 47:1438–45. doi:10.1016/j.jpsychires.2013.06.014

21. Bilderbeck AC, Brazil IA, Farias M. Preliminary evidence that yoga practice progressively improves mood and decreases stress in a sample of UK prisoners. Evid Based Complement Alternat Med (2015) 2015:819183. doi:10.1155/2015/819183

22. Auty KM, Cope A, Liebling A. A systematic review and meta-analysis of yoga and mindfulness meditation in prison: effects on psychological well-being and behavioral functioning. Int J Offender Ther Comp Criminol (2015) 61:689–710. doi:10.1177/0306624X15602514

23. Brottsförebyggande rådet. Klassificering av brott – Anvisningar och regler, Version 2.1. Stockholm: Brottsförebyggandet rådet, Information och förlag (2014).

24. Cohen S, Kamarck T, Mermelstein R. A global measure of perceived stress. J Health Soc Behav (1983) 24:385–96. doi:10.2307/2136404

25. Coccaro EF, Berman ME, Kavoussi RJ. Assessment of life history of aggression: development and psychometric characteristics. Psychiatry Res (1997) 73:147–57. doi:10.1016/S0165-1781(97)00119-4

26. Kerekes N, Apelqvist S. Mätning av aggressivitet för prediction och behandling. Sverige: Kriminalvården (2016). Available from: https://www.kriminalvarden.se/globalassets/publikationer/forskningsrapporter/kv_rapport_matning_av_aggressivitet_for_prediktion_och_behandlning.pdf

27. Watson D, Clark LA, Tellegen A. Development and validation of brief measures of positive and negative affect: the PANAS scales. J Pers Soc Psychol (1988) 54:1063–70. doi:10.1037/0022-3514.54.6.1063

28. Russell JA. A circumplex model of affect. J Pers Soc Psychol (1980) 39:1161–78. doi:10.1037/h0077714

29. Yik MSM, Russell JA, Feldman Barrett L. Structure of self-reported current affect: integration and beyond. J Pers Soc Psychol (1999) 77:600–19. doi:10.1037/0022-3514.77.3.600

30. Conners CK. Conners’ Continuous Performance Test. 2nd ed. Toronto, Canada: Multi-Health Systems Inc (2000).

31. Conners CK, MHS Staff. Conners’ Continuous Performance Test II: Technical Guide and Software Manual. Toronto: Multi-Health Systems Inc (2004).

32. Buysse DJ, Reynolds CF, Monk TH, Berman SR, Kupfer DJ. The Pittsburgh sleep quality index: a new instrument for psychiatric practice and research. Psychiatry Res (1989) 28:193–213. doi:10.1016/0165-1781(89)90047-4

33. Derogatis LR, Melisaratos N. The brief symptom inventory: an introductory report. Psychol Med (1983) 13:595–605. doi:10.1017/S0033291700048017

34. Cohen J. Statistical Power Analysis for the Behavioural Sciences. 2nd ed. Hillsdale, NJ: Erlbaum (1988).

35. Bonta J, Andrews DA. Risk-Need-Responsivity Model for Offender Assessment and Treatment. Ottawa, Ontario: Public Safety Canada (2007). (User Report No. 2007–06).

36. Morgan AB, Lilienfeld SO. A meta-analytic review of the relation between antisocial behavior and neuropsychological measures of executive function. Clin Psychol Rev (2000) 20:113–36. doi:10.1016/S0272-7358(98)00096-8

37. Ogilvie JM, Stewart AL, Chan RCK, Shum DHK. Neuropsychological measures of executive function and antisocial behavior: a meta-analysis. Criminology (2011) 49:1063–107. doi:10.1111/j.1745-9125.2011.00252.x

38. Vogler N, Perkinson-Gloor N, Brand S, Grob A, Lemola S. Sleep, aggression, and psychosocial adjustment in male prisoners. Swiss J Psychol (2014) 73:167–76. doi:10.1024/1421-0185/a000137

39. Ireland JL, Culpin V. The relationship between sleeping problems and aggression, anger, and impulsivity in a population of juvenile and young offenders. J Adolesc Health (2006) 38:649–55. doi:10.1016/j.jadohealth.2005.05.027

40. Norris R, Carroll D, Cochrane R. The effects of physical activity and exercise training on psychological stress and well-being in an adolescent population. J Psychosom Res (1992) 36:55–65. doi:10.1016/0022-3999(92)90114-H

41. Harner H, Hanlon AL, Garfinkel M. Effect of Iyengar yoga on mental health of incarcerated women: a feasibility study. Nurs Res (2010) 59:389–99. doi:10.1097/NNR.0b013e3181f2e6ff

42. Menezes CB, Dalpiaz NR, Kiesow LG, Sperb W, Hertzberg J, Oliveira AA. Yoga and emotion regulation: a review of primary psychological outcomes and their physiological correlates. Psychol Neurosci (2015) 8:82–101. doi:10.1037/h0100353

Conflict of Interest Statement: The authors during the study were employed of the Swedish Prison and Probation Services.

Copyright © 2017 Kerekes, Fielding and Apelqvist. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) or licensor are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

OPS/images/fpsyt-08-00204-t001.jpg
Number (%)

YYoga group Control group P
(n = 134) (=92

Atriion rate 57 (42.5) 17 (18.5) <0.001
Reason for attrition
Participant's request 16 (28.1) 10(58.8) 0,044
Transfer 13(22.8) 5(29.4) 079
Misconduct 6(105) 0(0) 039
Did not attend all yoga dlasses 6(105) 000 039
liness, injury, or mental 6(105) 169 098
health problems
Missing data 400 169 1.00
Yoga class interfered with 400 00 069
school or work
Not specified 2(35) 000 1.00





OPS/images/fpsyt-08-00204-t002.jpg
Yoga group Controlgroup  p

(n=177) (n=75)

Gender, male/female 67/10(67.0/13.0%)  66/9 (88.0/12.0%) 1.00
Age, M (min-max; SD) 364(18-63,9.4)  34.9(20-568;99) 020
Offense in current sentence®

Offenses against life 24(31.2%) 37 (49.3%) 0034
and health

Offenses against liverty 13 (16.9%) 14 (18.7%) 094
and integrity

Sexual offenses 10 (13.0%) 13(17.3%) 060
Acauisitive offenses 15 (19.5%) 8(10.7%) 020
Fraud 6(7.8%) 3(4.0%) 052
Drug-related offenses 22 (28.6%) 13(17.3%) 015
Other offenses 12 (15.6%) 15 (20.0%) 062
Length of sentence in 36.6(5-168;31.7) 44.8(8-204;419) 024
months,® M (min-max; SD)

Security level, high/medium  17/60 (22.1/77.9%) ~ 9/66 (12.0/88.0%) 0.15

"The sum is greater than the total number of participants, due to some participants
having muliole offenses in their current sentence.

"Three particioants were sentenced to lfe imprisonment and excluded from calculation
of sentence length.





OPS/images/fpsyt-08-00204-g003.jpg
Positive activated Negative activated

—Yoga
=—Control 3*
32
30
28
2
24
Time 1 Time 2 Time 1 Time 2
Positive deactivated Negative deactivated
16 16
15 / 15
= = 14
13 13 ———
12 12
11 1 ——
10 10

Time 1 Time 2 Time 1 Time 2





OPS/images/fpsyt-08-00204-g004.jpg
—Yoga

===Control

58
56
54
52
50
48
46

58
56
54
52
50
48

46

Commissions

Time 1

Hit reaction time

=

Time 1

Time 2

Time 2

Detectability

Time 1 Time 2





OPS/images/fpsyt-08-00204-t003.jpg
Within groups

Yoga group (n = 77)

Variable (range of scores) Time 1 Time 2

Perceived stress
Perceived Stress Scale—14 Items (PSS-14)

PSS-14 total score (0-56) 25602 224(90)
Aggression

Prison adjusted measure of aggression (PAMA)
Aggression (0-25) 46(68 18(6)

Self-directed aggression (0-10)  05(1.3  02(06)
Antisocial behavior (0-20) 24041 1202
PAMA total score (0-55) 75(105 34(9)

Positive and negative affect

Average change

-38(83)

-28(63)
-0.4(1.1)
-1.3@39)
-4.2(9.6)

Positive and negative affect schedule—expanded form 30 items

Positive activated (0-50) 30487) 81.7(7.4)
Posiive deactivated (0-25) 13.7(4.4)  153(4.1)
Negative activated (0-50) 208(7.9) 17.6(62)
Negative deactivated (0-25) 1.8(64) 108(34)

Attention and impulse control
Conners’ Continuous Performance Test II*

Omissions (0-100) 508(50.1) 53.8(28.0)
Commissions (0-100) 537(109) 4856(11.3)
Hit reaction time (0-100) 54493 575(105)
Detectabilty (0-100) 516(.7) 4656(112)
Sleep disturbance.

Pittsburgh Sleep Quality Index (PSQI)
Use of sleeping medication (0-3) 1.0(1.4) 09(1.4)
PSQl global score (0-21) 97(46  81(39)
Psychological distress

Brief Symptom Inventory

Global Severity Index (0-4) 0805  06(06)

1.3(7.6)
1.7 (4.1)
-3.1(66)
-1.169)

01(313)

-55(7.3)
35(7.4)

-55(79)

-0.1(0.9)
-15@.1)

-03(05)

Puitin

<0.001

<0.001
0.002
0.008
<0.001

0.18
<0.001
<0.001

0.020

027
<0.001
0.001
<0.001

051
0.002

<0.001

p-Values indicate statistically significant diferences within (Duss) and between (Dusses) Groups.

Cohen's d describes the size of differences between groups.
sStindarcirad T-300r8s.

Time 1

27.2(9.6)

42(56)
03(1.0)
20(36)
64(92)

28.6(86)
13.3(4.6)
212 (80)
12.7 4.6)

58.0(39.1)
56.1(11.3)
54.6(11.8)
539(92)

1.0(1.4)
10.6(5.1)

1.0(07)

Control group (n = 75)

Time 2

25.7(9.3)

28(48)
03(1.4)
20(4.2)
52(9.4)

304 (82)
13.7 (4.4)
204(8.2)
12.3(4.6)

602 (30.7)
56.0(11.9)
542(9.4)
530(0.6)

1.0(1.4)
100(4.8)

08(0.7)

Average change

-1.7(0.0)

-12(60)
-0.0(1.6)

05 (4.1
-0.0(97

18(7.7)

05(4.0)
-09(7.4
-044.1

19(439)
-03(72)
-03(7.0)
-1.0(7.7)

-0.1(1.1)
-05(3.6)

-02(04)

Puanin

0.033

0.06
0.66
0.80
0.41

0.09
044
023
0.66

023
0.40
0.60
o1

044
054

<0.001

Between
groups.

024

026
025
045
044

0.07
0.29
033
0.18

0.05
0.72
053
057

0.03
031

0.18

Potween

0.34

0.33
0.20
0.046
0.12

0.92
0.027
0.041
0.13

0.09
<0.001

0.039

0.004

0.94
0.06

017





OPS/images/cover.jpg
frontiers
in Psychiatry

Yoga in Correctional Settings: A
Randomized Controlled Study





OPS/images/fpsyt-08-00204-g001.jpg





OPS/images/fpsyt-08-00204-g002.jpg
=—=Yoga Aggression Self-directed aggression
===Control 6 T

06 7
2 02
0 0
Time 1 Time 2 Time 1 Time 2
Antisocial behavior PAMA total
3 8
2 6
4
1 N
0 0

Time 1 Time 2 Time 1 Time 2





OPS/images/logo.jpg
Ghesk for

i@





