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Abstract

Given the high stress and unfriendly environment caused by imprisonment, prisoners are at risk of
developing insomnia. It is important to understand potential intervention (in this case, mindfulness) in
improving insomnia for this population. The present study investigated whether dispositional
mindfulness can be beneficial in helping relieve insomnia among Iranian prisoners. It also
investigated whether psychological distress and perceived stress are potential mediators. Male
prisoners (N = 208) aged 39.08 years (SD = 7.85) completed questionnaires and reported their
demographic information and mindfulness (at baseline); psychological distress and sleep quality (at 1
month after baseline assessment); sleep quality and insomnia (at 3 months after baseline assessment).
The mediation models using 10,000 bootstrapping resamples showed that sleep quality and insomnia
significantly improved when mindfulness increased. Moreover, psychological distress and stress
partially mediated the aforementioned association between dispositional mindfulness and sleep
quality/insomnia. Using mindfulness to improve sleep quality/insomnia may be a promising

psychological intervention for prisoners.
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Introduction

Prisoners are usually at high risk of developing health problems (Smith & Braithwaite,
2016) due to the inherently stressful event of incarceration (Li & Lai, 2019), and have been
found to have high risk in developing insomnia compared to other populations (Dewa,
Hassan, Shaw, & Senior, 2015). Indeed, a recent UK study reported that the prevalence of
insomnia was over 60% (Dewa, Kyle, Hassan, Shaw, & Senior, 2017). Among female
prisoners, the prevalence can be even higher (up to 70.6%; Dewa et al., 2017). Another recent
study conducted in Taiwan also reported a relatively high prevalence of insomnia at 26.9%
(L1 & Lai, 2019). Although the prevalence of insomnia among Taiwanese prisoners is lower
than UK prisoners, the prevalence is higher than among Taiwanese general population (~5%)
(Hsu et al., 2013). Other studies show similar findings that the prevalence of insomnia is
higher among prisoners than among other populations (Dewa et al., 2015; Elger, 2004).

Several factors have been proposed as contributing to the high prevalence of insomnia
among prisoners, including external environmental conditions (e.g., overcrowding),
psychological reactions to incarceration (e.g., depressed mood), and problematic behaviors
(e.g., unhealthy sleep hygiene behaviors) (Dewa et al., 2015; Elger, 2008). Indeed, the noise,
light, overcrowding, lack of exercise, and boredom in prisons have been suggested as
jeopardizing healthy sleep of individuals (Dewa et al., 2017; Elger, 2008). Therefore,
developing effective interventions to treat insomnia among prisoners may be of interest to
healthcare providers within the penal system.

One potential intervention treatment is mindfulness. There is evidence that mindfulness
has some effectiveness in improving insomnia. For instance, mindfulness-based therapy for
insomnia (MBTTI), a meditation-based program that integrates behavioral techniques for
insomnia, has been developed to treat the condition (Ong & Sholtes, 2010; Ong, Shapiro, &

Manber, 2008; 2009). MBTI was adapted from mindfulness-based therapy for stress



reduction and has been found to have promising effects in improving insomnia among adults
with chronic insomnia (Ong et al., 2014). The use of MBTI overcomes the shortcomings
expressed by patients receiving traditional treatments on insomnia. More specifically, patients
receiving hypnotic medications have reported drug dependency, drug tolerance, and potential
adverse effects, including residual daytime sleepiness, acute memory impairments, impaired
balance, and poor gait (Morin, Gaulier, Barry, & Kowatch, 1992; Vincent & Lionberg, 2001).

The MBTI is an 8-week program, which begins with formal mindfulness meditations
utilizing one quiet meditation (e.g., body scan, breathing, and sitting meditation) and one
movement meditation (e.g., stretching, walking, and yoga meditation). Following this, the
MBTI instructors (who were trained to lead a group discussion among participants) providing
participants with the following directions: (i) the application of mindfulness principles to
overcome insomnia problem, and (ii) the challenges in maintaining meditation practice (Ong
et al., 2008; 2009; 2014). The MBTI also incorporates specific behavioral strategies within
the context of mindfulness principles for insomnia; for example, sleep restriction therapy
(Spielman, Saskin, & Thorpy, 1987), sleep hygiene behaviors (Strong et al., 2018), and
stimulus control (Bootzin & Epstein, 2011). The 8-week MBTI additionally instructs
participants to practice meditation at home for 30-45 minutes, six days per week. The
participants are requested to keep a meditation diary and a sleep diary to monitor their
adherence and progress (Ong et al., 2008; 2009; 2014). Moreover, a recent meta-analysis
showed that mindfulness-based therapy was found to be effective in improving symptoms of
insomnia and sleep quality among 13 trials that have been published since 2010 (Rash,
Kavanagh, & Garland, 2019). The 13 trials were implemented across diverse populations,
such as veterans, cancer survivors, individuals with fibromyalgia, and postmenopausal
women, but none of these trials utilized prisoners as participants.

Finally, a systematic review of the efficacy of Buddhist-derived interventions (BDIs;



1.e., mindfulness and meditation) among eight studies of incarcerated individuals by Shonin,
Van Gordon, Slade and Griffiths (2013) demonstrated there were significant improvements
among prisoners in five key domains (i.e., negative affect, substance use, anger/hostility,
relaxation capacity, and self-esteem/optimism). They concluded that BDIs may be effective
as rehabilitative interventions for prisoners.

Although MBTT is effective among different populations with sleep problems, it is
uncertain whether MBTI or mindfulness-related treatment has similar effects on prisoners
given the lack of empirical studies. Therefore, studies are needed to understand this issue and
the present study examined the relationship between dispositional mindfulness and insomnia
among prisoners. Moreover, previous research has shown that mindfulness has positive
psychological effects; that is, mindfulness is negatively related to stress and psychological
distress (Keng, Smoski, & Robins, 2011). Psychological distress and stress are potential
factors in developing insomnia (Lin et al., 2019; Rajalingam, Jacobsen, Nielsen, Einarsen, &
Gjerstad, 2019; Shaver, Johnston, Lentz, & Landis, 2002), and these are proposed as being
potential mediators in the relationship between mindfulness and insomnia. An investigation
into such meditational mechanisms will help healthcare providers determine whether
mindfulness-based treatment or MBTI would be of utility for prisoners to help overcome
their sleep problems. More specifically, healthcare providers can understand why MBTI is
effective and use the information to motivate prisoners to receive MBTI.

Although no empirical evidence has been reported regarding MBTI on prisoners’
insomnia, prior literature has demonstrated positive effects of mindfulness-based therapy on
other health outcomes among prisoners. For example, Ifeagwazi, Nwokpoku, Chukwuorji et
al. (2019) found that the higher level of mindfulness is, the lower somatic symptoms are
among 209 prison inmates. The effects of mindfulness-based therapy have also been

demonstrated on the reduction of psychological distress among 59 female prisoners (Riley,



Smith, & Baigent, 2019). Similarly, An et al. (2019a) reported the beneficial effects of
mindfulness-based therapy on mental health of 19 male prisoners. An and colleagues (2019b)
further found that mindfulness-based therapy had larger effects on mental health among male
prisoners serving longer-term sentences in the prison than those with shorter-term ones.
Moreover, a recent systematic review and meta-analysis shows that mindfulness-based
therapy incorporated with yoga improved psychological wellbeing and behavioral
functioning among prisoners (Auty, Cope, & Liebling, 2017). However, to the best of the
present authors’ knowledge, no evidence on the association between mindfulness and sleep
has previously been reported among prisoners. Consequently, the present study examining the
relationship between mindfulness and insomnia among prisoners addressed this gap in the
literature.

Using a prospective design across a three-month period, the present study investigated (i)
whether dispositional mindfulness can be beneficial in improving insomnia/sleep quality
among Iranian prisoners, and (i1) whether the association found between dispositional
mindfulness and insomnia/sleep quality can be mediated by psychological distress and
perceived stress among Iranian prisoners.

Methods
Participants and procedure

This prospective study comprised a sample of male prisoners in Lakan Prison (Guilan
province, Iran) that were recruited between February 2019 and January 2020. Lakan prison is
located 13km from Rasht city center. The total number of prisoners was approximately 3200.
Prisoners were eligible if they were aged 18 years or over, were able to communicate in
Persian, and had been incarcerated within the facility for at least 6 months. Prisoners were
excluded if they were unable to give consent, were sentenced to death, were profoundly

intellectually disabled, or too mentally ill. Prisoners' eligibility was determined by the first



author. The total sample size was 208 prisoners. The study was approved by the ethics
committee of Qazvin University of Medical Sciences (IR.QUMS.REC.1397.294) and Prisons
and Security and Corrective Measures Organization (70/31/13). Mindfulness and
sociodemographic variables were assessed at baseline. Psychological distress and stress were
assessed at 1 month after baseline assessment. Sleep quality and insomnia were assessed 3
months after the baseline assessment.

Measures

Demographics. Demographic data (including age, year of education, marital status, having
children or not, occupational status, and histories of drug and alcohol abuse) were gathered
using a background information sheet.

Sleep quality. Sleep quality/disturbance was assessed using the Pittsburgh Sleep Quality
Index (PSQI). The PSQI comprises 19 self-rated items that can be converted to seven
components, and each component is scored on a four-point Likert scale (from 0 to 3). The
seven components can be summed to provide a global PSQI score, ranging between 0 and 21,
where a higher score indicates poor sleep quality. The psychometric properties of the Persian
PSQI have been supported by good internal consistency (0=0.77) (Moghaddam, Nakhaee,
Sheibani, Garrusi, & Amirkafi, 2012). Cronbach’s alpha in the present study was 0.86.
Insomnia. The severity and effects of insomnia were assessed using the 7-item Insomnia
Severity Index (ISI). All the ISI items are rated on a five-point Likert scale with a total score
ranging between 0 and 28 after summing up all responses. Different levels of insomnia have
been defined using the total score: 0-7 indicates absence of insomnia, 8-14 indicates
sub-threshold insomnia, 15-21 indicates moderate insomnia, and 22-28 indicates severe
insomnia (Morin, Belleville, Bélanger, & Ivers, 2011). Consequently, a higher ISI score
indicates more severe insomnia. The psychometric properties of the Persian ISI were very

good in terms of its internal consistency (a=0.82 and 0.87), test-retest reliability (intraclass



correlation coefficient=0.84), and convergent validity (r=0.64 with Athens Insomnia Scale)
(Lin et al., 2020; Yazdi, Sadeghniiat-Haghighi, Zohal, & Elmizadeh, 2012). Cronbach’s alpha
in the present study was 0.91.

Psychological distress. Psychological distress (i.e., anxiety and depression) was assessed
using Hospital Anxiety and Depression Scale (HADS). The HADS comprises 14 self-rated
items that are rated on a four-point Likert scale (from 0 to 3). The 14 item responses can be
summed up after some items are reverse-scored. A global psychological distress score,
ranging between 0 and 42, can be generated with a higher score indicating greater distress.
The psychometric properties of the Persian HADS have been supported by good internal
consistency (0=0.82 in Anxiety subscale and 0.79 in Depression subscale) (Lin & Pakpour,
2017). Cronbach’s alpha in the present study was 0.80.

Stress. Stress was assessed using the 10-item Perceived Stress Scale (PSS). All the PSS items
are rated on a five-point Likert-type scale (from 0 to 4) with a total PSS score ranging
between 0 and 40. A higher PSS score indicates a higher level of stress. The psychometric
properties of the Persian PSS have been supported by excellent internal consistency (a=0.90)
and good convergent validity (r=0.71 with Stress subscale in the Depression, Anxiety, Stress
Scale-21) (Maroufizadeh, Zareiyan, & Sigari, 2014). Cronbach’s alpha in the present study
was 0.83.

Mindfulness. Dispositional mindfulness was assessed using the Mindful Attention Awareness
Scale (MAAS), comprising 15 items assessing individual differences in the level of
dispositional mindfulness and is one of the commonly used instruments to assessing
mindfulness (Brown & Ryan, 2003; Medvedeyv et al., 2015). All the MAAS items are rated on
a 6-point Likert-type scale (from 1 to 6) with a total MAAS score ranging between 15 and 90.
A higher MAAS score indicates a higher level of dispositional mindfulness. The

psychometric properties of the Persian MAAS have been supported by good internal



consistency (0=0.76) and construct validity (Abdi, Ghabeli, Abbasiasl, & Shakernagad, 2015).
Cronbach’s alpha in the present study was 0.88.
Data analysis

Apart from the descriptive statistics on participants’ characteristics, Pearson correlations
were conducted between the study variables, including sleep quality (assessed using PSQI),
insomnia (assessed using ISI), psychological distress (assessed using HADS), stress (assessed
using PSS), and mindfulness (assessed using MAAS). In terms of the mediation models,
sleep quality and insomnia were treated as dependent variables; psychological distress and
stress as mediators; and dispositional mindfulness as the independent variable (Figure 1). The
mediation models were analyzed using the Model 4 in the PROCESS macro for SPSS with

10,000 bootstrapping resamples (Model 4, Process Macro; Hayes, 2013).

Results

The characteristics of the sample are shown in Table 1. More specifically, the mean age
of the 208 male prisoners was 39.08 years (SD=7.85) years and the mean number of years of
education was 9.58 years (SD=3.01). More than half of the participants were married (58.2%);
had children (53.4%); were self-employed (55.3%); and had a history of alcohol abuse
(58.5%). The majority of the participants had a history of drug abuse (77.9%).

(Insert Table 1 here)

Table 2 demonstrates the correlations between, psychological distress, sleep quality,
insomnia, stress, and dispositional mindfulness among the participants (absolute r = 0.380 to
0.675; p<0.01). More specifically, mindfulness was negatively correlated with all the other
variables. All the variables, except for dispositional mindfulness, were mutually positively
correlated. After ensuring that all the correlations among the variables were significant,

mediation analyses were carried out using regression models with bootstrapping methods.



The total effect of dispositional mindfulness was -0.144 (SE=0.021; t=6.73; p<0.001) on
sleep quality and was -0.303 (SE=0.032; t=9.47; p<0.001) on insomnia. In short, sleep quality
significantly improved and insomnia significantly reduced when dispositional mindfulness
increased.

Additionally, psychological distress and stress both significantly mediated the effects of
dispositional mindfulness on sleep quality and on insomnia — as shown by the lower and
upper limits of the confidence interval in the bootstrapping samples (see Table 3). In addition,
mindfulness had significant direct effects on both sleep quality and insomnia (Table 3).
Therefore, psychological distress and stress partially mediated the effects of dispositional
mindfulness on sleep quality and insomnia.

(Insert Tables 2 and 3 here)

Discussion

The present study is, to the best of the authors’ knowledge, the first study that adopts a
prospective design to investigate the meditating relationships between dispositional
mindfulness and insomnia/sleep quality with potential mediators (psychological distress and
stress) among a sample of prisoners. More specifically, the present study demonstrated that
there were direct temporal associations between dispositional mindfulness and
insomnia/sleep quality. Moreover, both psychological distress and stress were significant
mediators in the association between dispositional mindfulness and insomnia/sleep quality.
This corresponds with previous research showing that mindfulness is negatively related to
stress and psychological distress (Keng et al., 2011) and that psychological distress and stress
are potential factors in developing insomnia (Lin et al., 2019; Rajalingam et al., 2019; Shaver
et al., 2002). The findings of the present study further suggest the existence of both mediators

in the association between dispositional mindfulness and insomnia/sleep quality. Moreover,



10

the findings extend the evidence base from general population (or population with insomnia)
to a specific population (i.e., prisoners).

The findings of present study also concur with prior findings concerning the associations
between mindfulness and mental health (An et al., 2019a; 2019b; Auty et al., 2017; Ifeagwazi
et al., 2019; Riley et al., 2019). More specifically, mindfulness-based intervention was found
to be effective in improving psychological distress, psychological wellbeing, and behavioral
functioning among prisoners (An et al., 2019a; 2019b; Auty et al., 2017; Riley et al., 2019),
which indicates that higher mindfulness was associated with lower psychological distress and
better psychological wellbeing and behavioral functioning. Therefore, the relationships
between mindfulness, psychological distress, and perceived stress found in the present study
are in line with prior findings. The present study’s findings also concur with findings
concerning the relationships between psychological distress, stress, and insomnia (Lin et al.,
2019; Rajalingam et al., 2019; Shaver et al., 2002). More specifically, psychological distress
and stress are proposed to be potential contributors to insomnia development (Lin et al., 2019;
Rajalingam et al., 2019; Shaver et al., 2002). Therefore, the associations between
psychological distress, perceived stress, and insomnia found in the present study somewhat
support the notion that psychological distress and stress may result in insomnia.

Previous literature has documented the evidence regarding the negative effects of
insomnia on health, especially psychological health, such as unstable mood and high stress
(Anothaisintawee, Reutrakul, Van Cauter, & Thakkinstian, 2016; Sivertsen, Krokstad,
@verland, & Mykletun, 2009; Sofi et al., 2014). Therefore, treating insomnia for prisoners is
important given that it can further help society to decrease the burden in taking care of the
negative consequences (i.e., poor health) resulting from insomnia/sleep problems. Moreover,
the potential treatment effects of MBTI for prisoners are indicated by the negative association

found between dispositional mindfulness and insomnia positive association. The positive
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association between dispositional mindfulness and sleep quality also supports the MBTI
effects. These findings also correspond to a series of studies that reported the promising
effects of MBTI in improving insomnia/sleep quality (Ong et al., 2008; 2009; 2010; 2014).
However, given that the present study is not an intervention study; further evidence is needed
to ensure the effectiveness of MBTI for treating insomnia problems among prisoners.
Nevertheless, the findings in the present study can be viewed as a starting point to design
MBTI for prisoners.

Several implications are proposed based on the present study’s findings. First, the
mediated effects found in the present study together with prior findings regarding the
effectiveness of mindfulness-based therapy on prisoners’ mental health (An et al., 2019a;
2019b; Auty et al., 2017; Ifeagwazi et al., 2019; Riley et al., 2019) suggest healthcare
providers should consider introducing mindfulness-based therapy to ease psychological
distress among prisoners. With the improvement of psychological distress, sleep problems
among prisoners may be minimized. Second, given that the present study demonstrated the
direct effect between mindfulness and insomnia/sleep quality, healthcare providers may
consider using MBTI directly to improve insomnia and/or sleep quality for prisoners. Third,
insomnia and sleep quality may be directly improved by mindfulness and indirectly improve
psychological distress and stress. Therefore, healthcare providers should consider providing
MBTTI and mindfulness-based therapy for psychological distress (or on stress) simultaneously.
Consequently, prisoners’ sleep may be improved via two routes: a direct route from
mindfulness on sleep and an indirect route from the improved psychological distress (or
stress).

Limitations and strengths
There are a number of limitations in the present study. First, all the instruments used in

the study were self-report. Therefore, the present study suffers from the common biases
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resulting from subjective measures, including social desirability (i.e., the participants try to
hide their weakness and intend to report their positive performance) and recall biases (e.g.,
the participants may have had difficulties in reporting their sleep time when completing the
PSQI). However, it was assumed that all the instruments used in the present study were valid
and trustworthy given the strong and robust psychometric properties shown in these
instruments (Abdi et al., 2015; Brown & Ryan, 2003; Lin et al., 2020; Lin & Pakpour, 2017;
Maroufizadeh et al., 2014; Medvedev et al., 2015; Moghaddam et al., 2012; Morin et al.,
2011; Yazdi et al., 2012). Nevertheless, future studies are recommended that adopt additional
objective measures where appropriate (e.g., an Actigraph that can assess sleep objectively) to
provide additional evidence to the proposed mediation model presented here. Second, the
generalizability of the present study’s findings is restricted to Iranian prisoners because the
sample comprised incarcerated males from the same prison). Therefore, the present study’s
findings may be hard to generalize to all of Iran, or the populations in other countries. Third,
although the prospective design supports a potential causal effect among the factors of
mindfulness, insomnia, sleep quality, psychological distress, and stress, stronger evidence is
needed using randomized controlled trials. More specifically, randomized controlled trials
can help us understand whether the improved mindfulness leads to stress/psychological
distress reduction and insomnia/sleep quality improvement.

The strength of the present study includes the relatively large sample size for this type of
target population (over 200 adult prisoners) and the robust statistical testing. The sample size
decreases the potential biases that could be contributed by any outliers, and the robust
statistical testing indicates the high internal validity for the present study. Therefore, although
the present study had the weakness in the representativeness of study participants, there is
confidence that the findings (i.e., dispositional mindfulness, psychological distress, and

perceived stress are predictors of insomnia/sleep quality) can be generalized to Iranian
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prisoners who share similar characteristics to the sample investigated here. Additionally, this
is, to the best of the authors’ knowledge, the first study to adopt a prospective design to better
understand whether psychological distress and perceived stress are mediators in the
association between mindfulness and insomnia/sleep quality.
Conclusion

In conclusion, positive effects of dispositional mindfulness on improving insomnia/sleep
quality and on reducing psychological distress/stress among Iranian prisoners were found in
the present study. Additionally, psychological distress and perceived stress were significant
mediators in the effects of dispositional mindfulness on insomnia/sleep quality improvement.
Therefore, using mindfulness to reduce psychological distress and stress may be
therapeutically important for prisoners in tackling their insomnia/sleep problems. Therefore,
future studies are recommended to examine the effects of improving mindfulness, reducing

psychological distress, and decreasing perceived stress among prisoners.
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Table 1 Socio-demographic characteristics of prisoners in Rasht Lakan correctional

institution (N=208)

Mean or n SD or %

Age (year) 39.08 7.85
Educational year 9.58 3.01
Marital status

Single 53 25.5%

Married 121 58.2%

Divorced 34 16.3%
Having children

Yes 111 53.4%
No 97 46.6%

Occupational status

Jobless 6 2.9%

Daily labor 79 38.0%

Self employed 115 55.3%

Employed 8 3.8%
History of drug abuse

Yes 162 77.9%

No 46 22.1%
History of alcohol abuse

Yes 122 58.7%

No 86 41.3%
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Table 2. Pearson correlation matrix of the variables of interest

Sleep quality® Insomnia’ Distress® Stress’ Mindfulness®

Sleep quality 1 0.675 0.513 0.389 -0.555
Insomnia 1 0.589 0.434 -0.557
Distress 1 0.594 -0.420
Stress 1 -0.380
Mindfulness 1

* Assessed using Pittsburgh Sleep Quality Index (PSQI)

® Assessed using Insomnia Severity Index (ISI)

¢ Assessed using Hospital Anxiety and Depression Scale (HADS)
4 Assessed using Perceived Stress Scale (PSS)

¢ Mindful Attention Awareness Scale (MAAS)

Note: All p-values < 0.01



Table 3. Mindfulness on sleep quality and insomnia with mediators of perceived stress and psychological distress
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Model Coefficient SE t-value p-value
A.

Total effect of mindfulness on sleep quality (without accounting the potential mediators) -0.144 0.021 -6.73 <0.001
Direct effect of mindfulness on sleep quality in mediated model -0.064 0.020 -3.13 0.002
Indirect effect of mindfulness on sleep quality Effect Boot SE  Boot LLCI Boot ULCI
Total indirect effect -0.080 0.016 -0.114 -0.051
Indirect effect via PSS -0.042 0.013 -0.700 -0.020
Indirect effect via HADS -0.037 0.010 -0.060 -0.019
B. Coefficient SE t-value p-value
Total effect of mindfulness on insomnia (without accounting the potential mediators) -0.303 0.032 -9.47 <0.001
Direct effect of mindfulness on insomnia in mediated model -0.174 0.030 -5.84 <0.001
Indirect effect of mindfulness on insomnia Effect Boot SE  Boot LLCI Boot ULCI
Total indirect effect -0.128 0.023 -0.174 -0.085
Indirect effect via PSS -0.038 0.017 -0.074 -0.010
Indirect effect via HADS -0.090 0.017 -0.124 -0.057
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Boot: Bootstrapping; LLCI: lower limit confidence interval; ULCI: upper limit confidence interval; SE: standard error

Note: Age, marital status, having children, time spending in prison and years of education were adjusted for all the models.

CI 95%, 95% confidence interval using 5000 bootstrap samples; Boot SE, bootstrapping standard error; HADS, Hospital Anxiety and
Depression Scale; PSS, Perceived Stress Scale; MAAS, Mindful Attention Awareness Scale; Std. Coeft., standardized coefficient; Unstd. Coeft.,

unstandardized coefficient.



