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ABSTRACT 

Lange, T. L. The effects of mindful meditation using the Calm app on sleep patterns. MS 

in Clinical Exercise Physiology, December 2021, 37pp (J. Porcari) 

 

This study was designed to look at how mindful meditation using the Calm App affected 

sleep patterns on apparently healthy individuals.  Ten volunteers from the University of 

Wisconsin-La Crosse Clinical Exercise Physiology graduate program to serve as subjects.  

Each subject completed the Pittsburgh Sleep Quality Index Questionnaire (PSQI) before 

the study, after 4 weeks, and after 8 weeks to assess the quality of sleep and how fast they 

fell asleep.  Each subject was also given a Fitbit Versa 2 to wear to bed each night during 

the 8 weeks of the study to track the stages of sleep along with the total time awake and 

asleep during each night. The study was split into two phases, a control phase and testing 

phase.  During the control phase, subjects were instructed to wear the Fitbit to bed each 

night for 4 weeks to assess normal sleep patterns.  The test phase was the last 4 weeks of 

the study and here each subject listened to the “7 days of Calm” on the Calm App.  

Information from the Fitbit Versa 2 and the PSQI were compared to see if the Calm App 

had any effect on sleep patterns.  Results showed that the Calm App had no significant 

effect on sleep patterns in apparently healthy individual.
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INTRODUCTION 

 Sleep is considered one of the most important body functions to help aid recovery 

and improve mental function.  The American Academy of Sleep Medicine and the Sleep 

Research Society recommends adults aged 18-60 need at least 7 hours of sleep each night 

to promote optimal health and well-being. (CDC, 2018).  Lack of sleep is serious since it 

can put individuals at risk for chronic diseases such as obesity (Chaptut & Dutil, 2016; 

Liu et al., 2013), diabetes (Chaput, Després, Bouchard, & Tremblay, 2007; Liu et al., 

2013), high blood pressure (Lusardi, 1999; Liu et al., 2013), heart disease (Shankar, 

Symala, Kalidinidi, & Stadler, 2010; Liu et al., 2013), stroke (Liu et al., 2013), and 

mental distress (Liu et al., 2013).   

 When evaluating sleep, clinicians measure a variety of factors to help diagnose 

sleep disorders.  One factor is sleep stages and the average amount of time an individual 

spends within each stage.  Sleep is divided into four stages: Stage N1, Stage N2, Stage 

N3, and REM stage (Shirvastava et al., 2014).  Stage N1 is light sleep and here the 

human body begins to transition from being awake to falling asleep.  On average, 5% of 

total sleep time is made up of this stage.  Stage N2 is the second stage of sleep and here 

the brain starts to slow down its regular functions and transitions into a deeper sleep.  

Approximately 50 % of total sleep time is spent within this stage in healthy humans with 

no prior sleep disorders.  The third stage of sleep is stage N3 and is considered “deep 

sleep.”  On average, a healthy human will spend 20% of sleep within this stage before 

moving into the last stage of sleep, Rapid Eye Movement (REM) sleep.  REM sleep is the 
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stage where the brain “dreams” for a period of time, before transitioning back to a lighter 

stage of sleep (N1 or N2).  On average, humans spend 25% of total sleep time in this 

stage throughout the night.  In any given night, healthy individuals should move through 

the four stages of sleep every 90-120 minutes in a night.  More or less time spent within a 

stage of sleep compared to the average could be the result of a sleeping disorder or could 

be caused by a medication which lowers the quality of sleep (Shirvastava et al., 2014).  

Two other aspects of sleep that are normally measured in sleep studies are sleep latency 

and sleep efficiency.  Sleep latency is the total time, in minutes, from when the body 

begins to fall asleep to the first recording of sleep (stage N1).  Sleep efficiency is the sum 

of all the stages of sleep together in minutes. 

 There are many different practices that have helped promote a good night’s sleep.  

One technique that has grown in popularity is the practice of mindfulness.  The practice 

of mindfulness can be dated back over 2,600 years ago and was first seen in India by 

Buddhists (Davis & Hayes, 2012).  Mindfulness is defined as the psychological state of 

awareness and finding peace within yourself (Davis & Hayes, 2012).  Mindfulness is 

used within the scope of several different practices, such as yoga, tai chi, qigong, and 

meditation.  Mindful meditation can be practiced in a variety of different settings, from 

group classes to applications on smart phones.  Applications such as Headspace, 10% 

Happier, Smiling Mind, and the Calm App are some of the many mobile phone 

applications that use guided meditation to improve different aspects of health.   

The Calm App was created in 2012 by Alex Tew and Michael Acton Smith 

(Calm, 2020). A goal of the Calm App is to improve mental health and sleep through the 

use of music, yoga, and guided meditation.  The Calm App has been shown to reduce 
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stress in college-aged students (Huberty et al., 2019a) and to help cancer patients 

improve their mental health and reduce fatigue and pain (Huberty, Eckert, Larkey, & 

Mesa, 2019b; Huberty et al., 2019c).  However, guided meditation using the Calm App 

has never been used to assess individualized changes in sleep patterns.  Therefore, the 

purpose of this study was to evaluate the meditation portion of the Calm App and the 

effect it has on sleep quality, sleep latency, and sleep efficiency in apparently healthy 

adults.
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METHODS 

Subjects 

 Participants for this study included 10 apparently healthy adults between 22-25 

years of age. Participants were recruited by fliers posted and distributed around the 

University of Wisconsin-La Crosse campus and by word of mouth.  Participants had 

access to a smartphone with Bluetooth that was capable of downloading both the Calm 

App and Fitbit App.  The study was approved by the University of Wisconsin-La Crosse 

Institutional Review Board for the Protection of Human Subjects.  All subjects provided 

written informed consent prior to participating in the study. 

Procedures 

 The total length of this study was eight weeks.  The first four weeks was 

considered the “control period” and the second four weeks was considered the “test 

period.”  Sleep latency, sleep efficiency and sleep quality were evaluated using the Fitbit 

Versa 2 (Fitbit Inc., San Francisco, California) and the Pittsburgh Sleep Quality Index 

(PSQI) questionnaire.   

Subjects were evaluated on three different occasions in the Human Performance 

Laboratory in Mitchell Hall.  On the first day of the study, subjects had the study 

explained to them and provided written informed consent.  Each subject also filled out 

the PSQI, which is designed to measure the sleep latency and sleep quality (Buysee et 

al.,1989).  Subjects were given a Fitbit Versa 2 and downloaded the Fitbit App to their 

smartphones.  Subjects were taught how to use the Fitbit Versa and the Fitbit App at that 
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time.  They were instructed to wear the Fitbit Versa to bed a minimum of 5 nights for the 

first 4 weeks of the study to evaluate sleep efficiency and the total time spent within each 

stage of sleep.  Each subject was also given a log to fill out each night to record the total 

time asleep and the amount of time that they spent within each sleep stage with the 

information retrieved from the Fitbit App.  After 4 weeks, subjects returned to the Human 

Performance Laboratory to once again fill out a PSQI.  They were also given instructions 

on how to download and use the Calm App.  Each subject was instructed to listen to the 

“7 Days of Calm” module on the Calm App for a minimum of 5 nights of the week, 

before going to bed, for the last 4 weeks of the study.  Once again, they wore the Fitbit 

Versa and recorded data in their log during this time.  After 4 weeks, subjects returned to 

the Human Performance Laboratory for the final time to fill out the final PSQI and 

allowed researchers to obtain sleep information from the Fitbit App and subject logs. 

Statistical Analysis 

Standard descriptive statistics were used to characterize the subject population to 

summarize the changes observed in sleep. Differences in pre-testing, control, and test 

scores on the PSQI and sleep latency on the PSQI were made using one-way ANOVA 

with repeated measures.  Differences in data collected from the Fitbit Versa 2 were made 

using two-way ANOVA with repeated measures.  A Tukey’s post-hoc test was used to 

detect within group differences.  Values represent mean + standard deviation.  Alpha was 

set at p<0.05 to achieve statistical significance.  All analyses were conducted using the 

Statistical Package for Social Sciences (SPSS). 
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RESULTS 

 Ten subjects were selected from the University of Wisconsin-La Crosse Clinical 

Exercise Physiology graduate program.  All subjects completed the 8-week study.  All 

subjects completed a PSQI before, after the control period, and after the Calm App 

period.  All subjects also tracked total time awake and total time asleep from the Fitbit 

Versa 2 and logged those two values on their sleep logs.  Nine out of the 10 subjects were 

able to track sleep stages from the smartwatch.  One subject’s Fitbit Versa 2 failed to 

track the stages of sleep due to a connection issue on the subject’s phone.  Subjects 

tracked their sleep an average of 5.7 days during the control period and 5.6 days during 

the Calm App period. Descriptive characteristics of the subjects are summarized in  

Table 1. 

Table 1. Descriptive Characteristics of the Subjects (N=10). 

 

                                                    X±SD                                           Range 

 

Age                                          23.5±0.9                                           22-25 

  

Weight (lbs)                           163.6±28.8                                    119.1-204.5 

  

Height (in)                               67.4±3.5                                           62-73 

                                                                               

 

Changes in the PSQI scores pre-testing, during the control period, and during the 

Calm App period are presented in Table 2.  There were no significant changes in PSQI 

scores between the pre-testing, control, and Calm App periods.  Differences in sleep 

latency on the PSQI between the pre-testing, control, and Calm App periods are also 
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listed in Table 2.  There were no significant change in the total time that it took subjects 

to get to sleep between the pre-testing, control, and Calm App periods.  

Changes in total time awake during the night between the control period and the 

period using the Calm App are presented in Table 3.  There were no significant 

differences between the control and Calm App periods in week 1, 2, 3, and 4.  

Changes in total sleep time during the night between the control period and the 

test period using the Calm App are presented in Table 4.  Overall, there was a significant 

main effect conditions during the control period.  Subjects slept on average of 40 minutes 

longer than during the Calm period. 

Table 2. Scores on the PSQI and sleep latency time between the pre-testing, control, and 

Calm App periods (N=10). 

 

                                             Pre-Testing                    Control Period              Calm App 

 

PSQI                                       6.7+4.42                            4.9+3.78                   5.2+3.22   

                                                                                

Sleep Latency (min)             24.0+13.08                        33.0+29.9                 25.0+16.33    

                                                                               

 

Table 3. Comparisons in total awake time (minutes) between the control and Calm App 

period scores N=10). 

 

                                           Control Period                    Calm App                   Difference 

 

Week 1                                 69.5+15.33                       55.4+12.15                     -14.1 

 

Week 2                                 72.0+15.54                       65.7+12.00                      -6.3      

 

Week 3                                 67.2+8.23                         65.7+14.20                      -1.5      

 

Week 4                                 62.0+13.99                       65.7+11.52                      +3.7 

 

Average                                67.7+13.28                       63.2+12.47                      +4.5      
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Table 4. Comparisons in total sleep time (minutes) between the control and Calm App 

period scores (N=10). 

 

                                           Control Period                    Calm App                   Difference 

 

Week 1                                438.1+56.04                     417.0+36.33                     -21.1 

 

Week 2                                451.0+53.56                     405.0+47.27                     -46.0      

 

Week 3                                460.7+41.36                     392.9+82.49                     -67.8      

 

Week 4                                435.8+33.81                     410.5+42.84                     -25.3   

 

Average                               446.4+46.19*                   406.4+52.23                    +40.0   

                 

*Control period greater than Calm App period (p<0.05). 

 

A comparison of the amount of time spent in the light, deep, and REM stages of 

sleep are presented in Tables 5-7, respectfully.  There were no significant differences in 

the amount of time spent in the light, deep, and REM stages of sleep at any point between 

the control period and after the subject used the Calm App. 

Table 5. Comparisons in light stage of sleep (minutes) between the control and Calm App 

period scores (N=9). 

 

                                           Control Period                    Calm App                   Difference                                  

 

Week 1                                255.0+38.34                       262.2+37.97                     +7.2 

 

Week 2                                260.0+57.35                       248.0+34.16                    -12.0      

 

Week 3                                262.1+40.19                       229.1+57.42                    -33.0     

 

Week 4                                262.8+49.23                       244.1+ 33.13                   -18.7  

 

Average                               260.0+46.28                       245.9+40.67                   +14.1    
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Table 6. Comparisons in deep stage of sleep (minutes) between the control and Calm App 

period scores (N=9). 

 

                                           Control Period                    Calm App                   Difference 

 

Week 1                                85.4+16.19                        75.0+17.42                      +10.4 

 

Week 2                                80.4+20.86                        77.4+9.63                        +3.0      

 

Week 3                                83.3+11.21                        73.5+20.35                      +9.8      

 

Week 4                                82.4+16.39                        79.2+10.77                      +3.2  

 

Average                               82.9+16.16                        76.3+14.55                      +6.6  

                 

 

Table 7. Comparisons in REM stage of sleep (minutes) between the control and Calm 

App period scores (N=9). 

 

                                           Control Period                    Calm App                   Difference 

 

Week 1                                 94.9+23.11                        81.0+22.06                     +13.9 

 

Week 2                                 97.0+13.63                        84.8+26.30                     +12.2      

 

Week 3                                 94.9+13.94                        88.9+22.50                      +6.0      

 

Week 4                                 97.0+14.75                        90.7+19.93                      +6.3    

 

Average                                95.9+16.36                        86.4+22.70                      +9.5 
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DISCUSSION 

The purpose of this study was to evaluate the meditation portion of the Calm App 

and the effect it had on sleep quality, sleep latency, and sleep efficiency in apparently 

healthy adults.  The Calm App had no significant effect on sleep quality or sleep latency 

as measured by the PSQI.  There was also no significant difference in total awake time, 

light stage, deep stage, or REM stage of sleep between the control and test periods.  The 

only significant finding was in total sleep time.  Total sleep time during the control period 

was significantly greater than the total sleep time during the Calm App period (446 vs. 

406 minutes).  Subjects for this study were all students in the Clinical Exercise 

Physiology graduate program at the University of Wisconsin-La Crosse.  It is 

hypothesized that because the control period fell during the student’s month-long 

vacation period, total time asleep during the control period tended to be longer than 

during the test period, which was when classes were in session.  

Besides the findings regarding total sleep time, there were no other significant 

difference between the control and Calm App periods.  A meta-analysis by Kanen, Nazir, 

Sedky, & Pradhan (2015) found that mindfulness-based interventions did significantly 

improve total sleep time.  The biggest difference between the current study and most of 

the studies included in the meta-analysis was the time of the intervention.  In the meta-

analysis, the mindful meditation averaged 6-8 weeks, compared to this study, in which 

subjects only used the Calm App for 4 weeks.  
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The PSQI is a widely used questionnaire in studies looking at overall quality of 

sleep in sleep studies.  Although this study did not find significant improvement in 

overall sleep quality in the PSQI, mindful meditation has been shown to improve PSQI 

scores in cancer patients (Carlson & Garland, 2005), older adults (Black et al., 2015), and 

insomniac patients (Gross et al., 2011). Cancer patients had a significant change in PSQI 

scores (pre=10.27; post=7.80) after completing 5-8, 60 minute session of mindfulness-

based stress reduction (Carlson & Garland, 2005).  Older adults had a similar change in 

PSQI scores (pre=10.2; post=7.4) after completing 6 weekly, 2-hour sessions of 

mindfulness-based stress reduction (Black et al., 2015).  Insomniac patients also had a 

change in pre to post PSQI scores (11.5 vs. 7.25) after weekly 2.5 hour sessions of 

mindfulness-based stress reduction course for 8-weeks (Gross et al., 2011).  In the current 

study, subjects had baseline PSQI scores of 6.7 at the start of the study.  Compared to the 

above populations, PSQI scores study were relatively good at the start of the study.  This 

left a small window of improvement compared to those other studies, which had a high 

PSQI score at the start of their interventions.  Sleep latency was also assessed with the 

use of the PSQI.  Sleep latency was not significantly different between the pretest, control 

period, and the test period using the Calm App.  In the current study, subjects also only 

used the Calm App meditation program for 10-15 minutes per session, which was much 

shorter than the aforementioned studies. 

 Rung, Oral, Berghammer, & Peters (2020) conducted a similar study and 

investigated how the mindful meditation app Headspace affected sleep, mindfulness, 

stress, healthy eating, and physical activity.  They found that, based on the PSQI, sleep 

quality, sleep duration, and sleep latency all improved after using the app Headspace for 
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45 days.  Participants in this study only used the mindful meditation on the Calm App for 

28 days, which was significantly less than the Headspace study. 

 Sleep stages were also recorded during this study using the Fitbit Versa 2.  There 

were no significant changes in the light stage, deep stage, or REM stage of sleep 

following either the control or test periods.  On average, individuals spend about 5% of 

total time asleep in Stage N1, 50% of total time asleep in Stage N2, 20% of total time 

asleep in Stage N3, and 25% of total time asleep in REM Stage.  The Fitbit combines 

stages N1 and N2 into the light stage of sleep and N3 is considered the deep stage of 

sleep.  This makes it easier for consumers to understand more about the quality of their 

sleep when wearing a Fitbit to track sleep.  In the current study, the light stage of sleep 

combined N1 and N2 and should represent 55% of total sleep time.  The average amount 

of time spent in the light stage, deep stage, and REM stage during the control period was  

58%, 19%, and 22%, respectively.  The average amount of time of the light stage, deep 

stage, and REM stage during the Calm App test period was similar, averaging  60%, 

19%, and 21%, respectively.   

One of the major limitations of this study was that the control period was during 

the subject’s winter vacation and the test period occurred during the students first few 

weeks back in class.  This unfortunately impacted the amount of free time subjects had to 

sleep. Additionally, during the control period, there was no added stress from school, 

which could affect sleep patterns.  Also, because the subjects were off campus during the 

control period, it did not allow the researcher to help subjects with technical difficulties 

that arose with the Fitbit Versa 2 wristwatches.  Sample size in the study was also only 10 
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subjects.  Including more subjects would help increase the chance of finding significant 

data, but the sample size was limited due to only having 10 watches to track data. 
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CONCLUSION 

 This study found that the mindful meditation portion of the Calm App had no 

significant effect on sleep latency, sleep efficiently, and sleep quality on apparently 

healthy individuals.  The Calm App also had no effect on the stages of sleep tracked by 

the Fitbit Versa 2.  Since mindful meditation has been shown to improve sleep, future 

studies using the Calm App may want to try longer sessions (e.g., 60 minutes) for a 

longer duration (e.g., 3-4 months).  Additionally, the control period and the intervention 

need to be taken under similar circumstances (i.e., when school is in session, or not in 

session so that a fairer comparison can be made. 
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INFORMED CONSENT 

 

EFFECTS OF MINDFUL MEDITATION ON THE CALM APP AND SLEEP 

PATTERNS 

  

I, ____________________________________, volunteer to participate in a research 

study being conducted by the University of Wisconsin-La Crosse.  Tanner Lange, a 

graduate student in the Clinical Exercise Physiology Program is conducting the study 

under the supervision of Dr. John Porcari, a professor in the Department of Exercise and 

Sports Science. 

 

Purpose and Procedures 

The purpose of this study is to determine if using the Calm App has any effect on sleep 

patterns.  The Calm App is an application that uses music, yoga, and meditation to help 

improve overall mood and sleep.  The requirements of the study are as follows: 

• I understand my commitment will be needed for 8 weeks.   

• During the first 4 weeks, I will be required to wear a Fitbit Versa to bed every 

night to evaluate my sleep patterns. 

• During the second 4 weeks, I will also be required to wear the Fitbit Versa each 

night to evaluate sleep patterns. In addition, prior to going to bed, I will listen to 

the meditation portion of the Calm App for 20-30 minutes. 

• I will fill out the Pittsburgh Sleep Quality Index in the beginning of the study, 

after 4 weeks of the study, and at the conclusion of the study. 

 

Potential Risks  

• There are no known risks to using of the meditation portion of the Calm App. 

 

Benefits of Participation  

• By volunteering in this study, I will gain a better understanding of mindful 

meditation on the Calm App. 

• This study will also help me understand my individual sleep patterns throughout 

the night. 

 

Rights and Confidentiality  

• My participation is voluntary. 

• I may choose to discontinue my involvement in this study at any time without 

penalty. 

• The results of this study have the potential of being published or presented at 

professional meetings, but only group data will be presented.  

 

 

I have read the information provided on this consent form. I have been informed of the 

purpose of this study, the procedures, and the expectation of myself as well as the testers, 

and of the potential risks and benefits that may be associated with volunteering for this 

study. I have asked any and all questions that concerned me and received clear answers 

so as to fully understand all aspects of this study. 
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Concerns about any aspects of this study may be directed to the principal investigator, Dr. 

John Porcari (608-386-5416), a Professor in the Department of Exercise and Sport 

Science. Questions about the protection of human subjects may be addressed to Dr. Bart 

Vanvoorhis (608-785-6892), Chair of the UW-L Institutional Review Board for the 

Protection of Human Subjects.  

 

 

Participant’s Signature: _____________________________ Date: ______________ 

 

Researcher’s Signature: _____________________________ Date: _______________
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Introduction 

The purpose of this paper is to review the literature regarding mindful meditation 

and its effect on sleep patterns.  Mindful meditation has been shown to be a beneficial 

practice in improving sleep patterns in individuals suffering from sleep loss and 

insomnia. Along with sleep, it has been shown to be beneficial in improving stress 

(Hofmann et al., 2010), memory (Jha et al., 2010), focus (Moore & Malinowski, 2009), 

relationship satisfaction (Barnes et al., 2007), and emotional reactivity (Ortner et al., 

2007).  The study of sleep is used by clinicians to help diagnosis certain sleep disorders 

that are linked to individualized sleep patterns.  Lack of sleep tends to be a problem in 

many individual’s lives and sleep studies and practices of such as mindful meditation 

have been key tools used to help gain a better night’s sleep. 

Study of Sleep 

 In an article by Shirvastava et al. (2014), they begin to break down how sleep 

studies are interpreted.  Sleep is broken down into four different stages, stage N1, stage 

N2, stage N3, and REM stage.  Stage N1 and N2 are light sleep and on average healthy 

individuals spend 5% of total time in stage N1 and 50% in stage N2.  Stage N3 is 

considered deep sleep and on average healthy individuals spend 20% of total time asleep 

in this stage before transitioning into the last stage of sleep, REM sleep.  REM sleep is 

where the mind beings to “dream” and where healthy adults spend 25% of total time 

asleep.  On average, healthy individuals should move throughout the four stages every 

90-120 minutes in a night and more or less time spent within a stage of sleep compared to 

the average would be a result of a sleep disorder or an effect of a medication causing 

lower quality of sleep (Shirvastava et al., 2014).  Sleep latency is considered the time 
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from when individuals first lay down to go to sleep to the first recording of sleep and 

sleep efficiency is the total time spent awake compared to the time asleep during the 

night. 

Wrist Actigraphy 

 Clinicians can study sleep in a variety of ways, including polysomnography 

within the hospital, through sleep journals, or with the use of wrist actigraphy.  Wrist 

actigraphy is the use of a wristwatch like device worn on the non-dominate wrist to 

measure sleep cycles.  Even though an overnight polysomnography (PSG) study is 

considered the most useful clinical evaluation of sleep, Martin and Hakim (2011) 

suggested that wrist actigraphy can provide useful information about sleep in the natural 

sleep environment and when extended monitoring is clinically indicated.  Devices such as 

the ActiSleep (ActiGraph, Pensacola, Florida) and Actiwatch (Phillips, Amsterdam, 

Netherlands) activity monitors have been used to help monitor sleep in the comfort of 

homes.  In recent years, Fitbit Inc. has created activity watches that monitor sleep 

patterning in individuals wearing them during the night.  Devices such as the Fitbit Versa 

Lite (Fitbit Inc., San Francisco, California) has shown promise in monitoring sleep 

patterns.  In a systematic review by Haghayegh et al. (2019), 22 articles compared Fitbit 

models that have the ability to monitor sleep to other wrist actigraphy devices such as the 

Actiwatch and ActiSleep.  What was found was that Fitbit models should not be 

substituted for other types of PSG materials, but were found to be useful in the study of 

24-hour sleep-wake patterns and determining the duration, pattern, and quality of sleep 

under normal sleeping conditions (Haghayegh et al., 2019).  Fitbit models that involve 

sleep monitoring systems tend to be more commercially available to the consumer 
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compared to the devices such as the Actiwatch and ActiSleep.  Additionally, the Fitbit 

Versa 2 costs between $129-$199 compared to the Actiwatch which costs about $1250- 

$1350.  This makes Fitbit watches more attractive for the average consumer. 

Pittsburgh Sleep Quality Index 

 Another mode of studying sleep it the use of questionnaires to evaluate the quality 

and quantity of sleep.  One popular questionnaire is the Pittsburgh Sleep Quality Index 

(PSQI).  The PSQI was created in 1989 by a group at the University of Pittsburgh to be a 

tool for clinicians to use to help assess sleep quality and disturbance in a 1-month time 

frame (Buysee et al., 1989).  In the first study assessing the use of the PSQI, Buysee et al. 

(1989) studied 52 good sleepers, 34 poor sleepers with a major depressive disorder, and 

62 physician-referred outpatient poor sleepers over an 18-month period.  The PSQI was 

administered each month throughout the study.  It was found was that a PSQI score 

greater than 5 yielded significant sensitivity and specificity is distinguishing between 

good and bad sleepers (Buysee et al., 1989).  Thus, it was concluded that the PSQI could 

be a valuable clinical tool for clinical research and practice. 

Mindful Meditation and Sleep 

 Mindful meditation has been shown to improve sleep in many different 

populations.  In a study by Andersen et al. (2013), a group of 336 women who suffered 

from breast cancer were randomized into two groups: a group going through an 8-week 

mindfulness-based stress reduction (MBSR) course and a usual care group.  It was found 

that the group going through the MBSR course improved sleep quality immediately after 

the intervention and decreased the amount of sleep problems in the night compared to the 

group going through usual care.  Carlson and Garland (2005) also studied how a 



 
 

 24 

mindfulness meditation course impacted sleep in cancer patients.  They studied a group 

of 63 cancer patients who completed an 8-week mindfulness meditation course and used 

the PSQI to assess sleep before and after the intervention. They found that the cancer 

patients improved on the whole spectrum of the PSQI, with the most significant change 

being an improvement in sleep quality.  A systematic review by Rusch et al. (2019) 

evaluated the effectiveness of mindful meditation intervention on sleep quality.  The 

review included 3303 records from 18 randomized clinical trials.  They found that 

mindful meditation had a low strength evidence that it had no effect on sleep quality and 

had a moderate strength evidence that it improves sleep quality significantly post 

intervention.  The study also found that mindfulness meditation may be effective in 

treating certain aspects of sleep disturbances, but more research is needed. 

 In healthy populations, mindful meditation has also been shown to be beneficial 

in improving sleep.  In a study by Black et al. (2015), 49 older adults who were 55 years 

or older were randomized into two groups, a mindfulness meditation group and a sleep 

hygiene group.  Both groups performed their respective interventions for 6 weeks and 

were tested on the PSQI to assess sleep quality, along with another questionnaire 

evaluating fatigue. anxiety, depression, and stress.  What they found was that the group 

participating in the mindfulness meditation improved quality of sleep significantly more 

than the sleep hygiene group, based on results from the PSQI. 

 Mindfulness meditation can also have a positive impact on sleep in people with 

chronic diseases such as obesity.  Alder et al. (2017), studied a group of 194 obese 

individuals and randomized them into two intervention groups, a group involved in a 

mindfulness eating and relaxation program and an active control group.  Both groups 
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exercised at the same rate and were tested on the PSQI within 6 months, with follow up at 

12 and 18 months.  What they found was that when paired with diet and exercise, 

mindfulness meditation decreased PSQI scores more than the control group and scores 

stayed lower at 12 and 18 months post intervention. 

Mindful Meditation and Insomnia 

 Mindful meditation has been shown to be a beneficial practice for helping 

improve sleep quality in many populations.  One population that has seen the biggest 

benefit is people who suffer from both acute and chronic cases of insomnia.  Insomnia is 

a sleep disorder that results in individuals not being able to fall asleep or stay asleep for 

days and weeks on end.  In a study by Ong et al. (2014), 54 adults with insomnia were 

randomized into three groups, a mindfulness-based stress reduction group (MBSR), a 

mindfulness-based therapy for insomnia (MBTI), and a control group.  Each group went 

through their respected interventions for 8 weeks, with a follow up at 3 and 6 months.  

The total time awake during the night, a pre-sleep arousal scale, and the severity of the 

insomnia were evaluated.  After 8 weeks, both mindfulness groups significantly 

decreased their amount of time awake during the night, decreased on a pre-arousal scale, 

and decreased in the significance in their insomnia severity compared to the control.  At 

the 3 and 6 month follow up testing, both mindfulness groups maintained the benefits and 

it was concluded that mindful meditation is a viable treatment option for adults with 

insomnia.  In another study by Hubbling et al. (2014), 18 adults who suffered from 

insomnia volunteered to be involved in an 8-week MBSR program to see if it could 

improve insomnia.  Participants were then invited back to a post-trial focus group to 

evaluate the program and how it impacted sleep.  What was found was that the insomnia 
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patients that completed the MBSR and participated in the focus group improved sleep, 

adopted a healthier sleeping lifestyle, and were able to go to bed sooner and stay asleep 

throughout the night (Hubbling et al., 2014). 

 Mindful meditation has also been found to be a beneficial option for this 

population when compared to pharmacotherapies.  In a study by Gross et al. (2011), 30 

chronic insomniac patients volunteered to be randomized into two groups, a group 

participating in mindful meditation for 8 weeks or a pharmacotherapy group taking the 

drug LunestaTM for 8 weeks, with a 5 month follow-up.  Both groups were tested using 

the PSQI along with the Insomnia Severity Index (ISI), sleep diaries, and wrist actigraphy 

to compare in sleep quality.  It was found mindful meditation resulted in significant 

improvements on the PSQI and ISI between baseline to 8 weeks and 5 months follow-up, 

along with improvements in sleep latency and total-sleep time measured by actigraphy 

and sleep diaries.  These improvements where comparable to improvements seen in the 

group taking LunestaTM and led the researchers to conclude that mindful meditation is a 

viable treatment for chronic insomniac patients. 

Calm App 

 In the age of new technology, smartphone applications have been improved over 

the years, allowing individuals to help meet or improve different lifestyles or goals that 

are trying to be obtained.  Applications such as Headspace, Smiling Mind, 10% Happier 

and the Calm App have shown to be some of the top rated apps that practice mindful 

meditation.  The Calm App was created in 2012 and is designed to improve mental health 

and sleep through the use of music, yoga, and guided meditation.  In the literature, a few 

studies have shown the benefits of using the Calm App within a healthy population and in 
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cancer patients.  In a study by Huberty et al. (2019a), 88 college-aged students 

volunteered to determine if using the Calm App mindful meditation program helps to 

reduce stress.  Two groups were randomized, one a wait-list control group and the other 

was a group using the mindful meditation portion of the Calm App for 8 weeks, with both 

groups evaluated at 8 weeks and 12 weeks.  Each individual filled out a Perceived Stress 

Scale (PSS), a Five Factor Mindfulness Questionnaire (FFMQ), and the Self-Compassion 

Survey Short-Form (SCS-SF)  at baseline, 8 weeks, and 12 weeks to see if there was an 

improvement between groups.  It was found that PSS in the mindfulness group decreased 

significantly compared to the control group and the FFMQ and SCS-SF improved 

significantly compared to the control post-intervention and at the 12 weeks follow up 

time frame. 

 In another study by Huberty et al. (2019b), a group of 128 patients who are 

diagnosed with myeloproliferative neoplasm (MPN), were asked to evaluate two mindful 

meditation apps: the 10% Happier App and the Calm App.  Patients were instructed to 

use the meditation portion of each of the apps for 4 weeks.  They were then given a 

phone interview asking which app was more appealing to them.  The qualitative results 

from the surveys found was that the MPN patients preferred the Calm App over the 10% 

Happier App.  Information from this study led Huberty et al. (2019c) to conduct another 

study within this same group to see how the Calm App effected the symptoms related to 

MPN.  Following the similar protocols as the previous study, each subject used both the 

Calm App and 10% Happier App for 4 weeks, which was followed up by a 20-minute 

phone interview.  Information from the interview was imported into the NVivo 12 (QSR 

International) for coding analysis.  It was found was that patients enjoyed using the 
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mindful meditation on the Calm App more than the 10% Happier App and had beneficial 

effects within this population (Huberty et al., 2019c).   

Conclusion 

 The purpose of this paper was to review the literature regarding mindful 

meditation and its effect on sleep patterns.  Mindful meditation has been shown to be a 

powerful tool to improve different areas of health and has been shown to improve 

different areas of sleep.  Applications such as the Calm App, which incorporates mindful 

meditation, have shown promise in helping aid mental health and sleep in different 

populations.  However, there is a lack of research documenting the use of the Calm App 

and its effect on sleep patterns. 
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