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Abstract
Background Chronic stress affects many Americans. Stress
management programs may be prohibitively expensive or
have limited access.
Purpose This study aims to determine feasibility of an 8-
week Internet-based stress management program (ISM)
based on mindfulness principles in reducing stress in a 12-
week, parallel, randomized, controlled trial.

Methods Participants were randomly allocated to ISM, ISM
plus online message board (ISM+), or control groups.
Perceived stress, mindfulness, self-transcendence, psycholog-
ical well-being, vitality, and quality of life were measured at
baseline, week 8, and week 12 using standard validated
questionnaires.
Results ISM and ISM+ groups demonstrated statistically
significant improvements compared with control on all mea-
sures except vitality and physical health.
Conclusions The ISM program effectively and sustainably
reduced measures of stress. The magnitude of improvement
is comparable to traditional mindfulness programs, although
fewer participants were engaged. This feasibility study pro-
vides strong support for online stress management pro-
grams, which increase access at a fraction of cost of
traditional programs.

Keywords Mindfulness . Stress management . Internet .

Web-based .Well-being . Quality of life . Randomized
controlled trial

Stress is caused when an individual perceives environmental
demands as beyond his/her adaptive capacity [1]. Severe
psychological stress affects approximately 35 % of North
Americans [2]; when chronic, it has a similar magnitude of
risk as diabetes for development of acute myocardial infarc-
tion [2] and is associated with stroke [3], cardiovascular
illness [1], hypertension [4], and depression [1, 5].
Prolonged or chronic stress impairs immunity [6] and
shortens telomeres [7], a marker of accelerated aging and
disease. Stress may be the single largest risk factor in North
America for healthcare utilization and expenditures [8].

Psychological stress can be reduced by cultivating mind-
fulness, a state of consciousness that focuses an individual’s
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attention and awareness on the present moment and devel-
oping a nonjudgmental, conscious awareness of the
moment-to-moment experience of one’s environment,
thoughts, feelings, and actions [9–11]. One of the better-
known mindfulness interventions is Jon Kabat-Zinn’s 8-
week Mindfulness-Based Stress Reduction meditation
workshop [12], demonstrating positive effects in patients
with various chronic diseases [13–17]. However, the
Mindfulness-Based Stress Reduction and similar programs
require a skilled facilitator, have limited geographic avail-
ability, and may be cost prohibitive.

Internet-based stress management (ISM) programs may
provide easy access, minimize stress-related diseases, and
improve individuals’ resilience. Internet-based psychother-
apeutic interventions using cognitive behavioral therapy or
psychoeducation have demonstrated similar average effect
sizes as traditional face-to-face therapy for a number of
conditions including stress, anxiety, and depression [18].
Although mindfulness interventions have been successfully
delivered online or remotely, they have been mainly geared
toward conditions other than stress, such as depression [19,
20], irritable bowel syndrome [21], and pain [22]. The only
two studies (to our knowledge) that have evaluated the
effectiveness of virtual mindfulness-based programs for
stress management have identified shortcomings, including
the resource and practical limitations of videoconference
delivery [23] and inconclusive results due to inherent study
limitations including small sample size [24].

To facilitate broad access, an 8-week ISM program based
on mindfulness principles was developed. In our conceptual
framework, increased mindfulness, self acceptance of who
you are and your past life, and self-transcendence work to
reduce levels of stress that in turn improve vitality and
quality of life. Prior to large-scale dissemination, a feasibil-
ity study was conducted to assess effectiveness of the pro-
gram. The primary objective was to evaluate whether the
ISM program effectively decreased stress and improved
mindfulness, self-acceptance, self-transcendence, and vital-
ity as measured by validated outcomes questionnaires. The
secondary objectives were to assess: whether psycho-
emotional improvement was accompanied by quality-of-
life improvements, whether an online message board would
be beneficial, and the relationship between program engage-
ment and outcomes.

Methods

Internet-Based Stress Management Program

The online ISM program was designed to be self-directed and
to be accessible and engaging to a wide audience by keeping
practices and lessons short. At its core is the development of

mindfulness, bringing attention to the present moment
with an attitude of nonjudgmental acceptance of one’s
experience [9]. The program introduces participants to a
new meditation theme each week as described in Fig. 1.
The themes and related guided meditation have been to
great extent inspired from mindfulness traditions or other
mindfulness programs [9] and were chosen to develop
mindfulness skills or attitudes and traits that support
mindfulness and well-being. The use of the breath as a
reminder for present moment awareness is emphasized in
all meditations. The program is delivered in four com-
ponents (Fig. 1). (1) Weekly introductions to the con-
cepts and meditation theme are delivered via Web page
views or a 5- to 10-min audio clip. (2) Weekly guided
meditations (20–25 min each) are available as embedded
or downloadable mp3 format which participants are invited to
practice five times each week and to record those practices. (3)
Daily articles provide the scientific underpinnings and merits
of each week’s theme or discuss various cognitive and behav-
ioral strategies, activities, and concepts supporting or related
tomindfulness. (4) Daily tips suggesting how to manage stress
or incorporate mindfulness in daily activities and include
motivational quotes. The program can be accessed via direct
login to the Website or via a hyperlink sent in a twice-weekly
e-mail introducing the theme and meditation of the week.

Study Population

Participants were recruited via flyers or posters in the
clinics, by direct referrals from healthcare providers, or via
e-newsletters, Websites, and daily e-mail tips sent to pro-
gram subscribers. English-speaking participants 18 years or
older who agreed to participate in the 8-week ISM and the 4-
week follow-up were included. Participants with no regular
Internet access were excluded, and for referrals, physicians
were instructed to exclude patients with psychosis. The
study was approved by an Institutional Review Board which
waived formal signed consent. The study was registered at
ClinicalTrials.gov (NCT01595555). Interested participants
were e-mailed a description of the study and a registration
link. All participants received a $15 coupon redeemable at
the online wellness store of the host Website after each
completed questionnaire. The control group received the
ISM program for free after completing the study.

Study Design

The 12-week, randomized, parallel, controlled trial was
administered entirely online at the program Website.
Participants provided their name and e-mail address
and were automatically randomized (using a computer-
generated list with a block size of three) into one of
three groups (1:1:1 ratio): ISM, ISM plus online
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message board (ISM+), or control (Fig. 1). All partici-
pants were asked to complete online questionnaires at
0 (baseline), 8, and 12 weeks and to fill out weekly
activity logs for weeks 1–8. ISM and message board
login activity was also monitored. Participants in the
ISM and ISM+ groups were given instructions on how
to access the ISM program. The ISM+ group was asked to
participate in an online message board hosted by
iVillage.com. The message board leader posted pre-specified
discussion threads to generate interest and facilitated discus-
sion while instructed not to give any advice.

Participants received an e-mail reminder if questionnaires
were not completed within 1 week. Failure to complete the
weeks 8 and 12 questionnaires within 2 weeks or the weekly
log within 1 week resulted in missing data for that time point.
At the end of the study, participants were asked to complete a
questionnaire about reasons for early study or program termi-
nation and overall feedback about the ISM and message board.

Six valid and reliable patient-reported outcome measures
were administered. Primary outcome measures were: the
Perceived Stress Scale (PSS) [25] uses ten items to measure

a person’s perception of and response to daily hassles and
stress, resulting in a 0 (best) to 40 total score; the
Mindfulness Attention Awareness Scale [26] uses 15 items
to measure the frequency of mindful states over time and its
mindfulness score of 1 to 6 (highest) predicts well-being and
stress reduction; Adult Self-Transcendence Inventory [27]
assesses individuals’ ability to separate themselves from
external definitions of “self” and to dissolve rigid bound-
aries between “self” and others, yielding a score of 10 to 40
(highest); Psychological Well-being–Self-Acceptance Sub
scale [28] uses 14 items to assess a person’s acceptance of
who they are now and who they were in the past, yielding a
14 (best) to 84 score; and the Subjective Vitality Scale [29]
using seven items to measure the extent to which a person is
alert, full of energy, and vital on a 7 to 49 (best) scale. The
RAND 36-Item Short Form Health Survey (SF-36) [30] a
commonly used generic measure of health status or health-
related quality of life developed as part of the Medical
Outcomes Study, was included as a secondary measure, with
emphasis on two summary scores: Physical Component
Score and Mental Component Score [31].

ONLINE MINDFULNESS PROGRAM FOR STRESS

Study Registration

Randomization and 
Baseline questionnaire

Recruitment

Study Information and 
Agreement to Participate

CTL ISM ISM+

ISMNo 
Intervention

Weekly 
Activity 

Logs
Weekly 
Activity 

Logs

Weekly 
Activity 

Logs

Message 
Board

Week 8 questionnaire

Week 12 questionnaire

Access to 
ISM

End of study intervention and study assessment

8-week Intervention

Weekly lesson introduction and meditation, daily articles and tips/quotes are all presented on the 
same webpage for easy access; any prior week lesson can be accessed via a top navigation bar.

Internet-based Stress Management Program (ISM)

Stress assessment and activity scheduling

Lesson Intro.

Week 1 Intro to mindfulness, 
breath & body scan 

Meditation Articles

Body scan Body scan, stress, 
breathing, relaxation

Week 2 Mindfulness, sitting 
meditation

Mindfulness 
meditation

Mindfulness principles 
& benefits, mindfulness 
in eating, everyday life 

Week 3 Guided imagery Guided imagery Guided imagery, positive 
affirmation, positive 
psychology 

Week 4 The functioning of 
the mind, non-
judging, letting go 
and forgiveness

Letting go and 
forgiveness

Forgiveness, good sleep 
hygiene, gratitude, yoga 

Week 5 Trust and confiden-
ce, self acceptance

Confidence & self 
esteem (‘moun-
tain’) meditation

Self esteem, motivation 
and goals, consistent 
practice  

Week 6 Compassion and 
kindness

Loving kindness 
meditation

Loving kindness, practi-
ce & benefit, exercise 
and mood, optimism 

Week 7 Beginners mind Mystery and 
miracle of life

Happiness, eating orga-
nic, benefit of exercise, 
mindful. & hot flashes 

Week 8 Self transcendence Still mind Self transcendence & 
wisdom, social support, 
mindful. & spirituality 

Quotes/Tips

Daily 
motivational 
quotes 

And

Daily tips 
(finding the 
right time to 
practice, quick 
calming brea-
thing exercise, 
exercise to get 
energized, 
mindful 
driving/eating, 
labeling thought, 
description of 
feeling of letting 
go, giving 
random act of 
kindness, 
choosing com-
passion, enjoy-
ing the journey, 
practicing 
meditation 
everywhere or 
anywhere)

Fig. 1 Intervention and study flow. CTL control, ISM Internet-based stress management, ISM+ Internet-based stress management+online message board
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Statistical Analyses

The sample size estimate used data from previous studies to
estimate the detectable difference and standard deviation of
each of the six questionnaires (e.g., the PSS has detectable
difference of 5 and standard deviation of 6) [32]. We deter-
mined 102 patients per group would provide 80 % power to
detect between-group differences (using a two-side alpha
level of 0.05).

Primary analyses used linear mixed-effects models to test
outcome changes while accounting for individuals’ repeated
measures; all three groups were analyzed simultaneously.
The effect of each intervention (ISM and ISM+) compared
with the control group at weeks 8 and 12 was estimated
(controlling for age, gender, race, education, and income)
for participants who responded to baseline and either
weeks 8 or 12 questionnaires (i.e., available data).

Pairwise comparisons with a Student’s t test were used for
other analyses. Subgroup analyses evaluated the effect of
program activity on outcomes. First, analyses computed mag-
nitude of outcome changes for ISM and ISM+ participants
who remained engaged by showing some online activity
beyond week 5. Second, Pearson correlation coefficients were
used to measure association between meditation frequency
(i.e., weekly meditation practices measured using activity logs
and averaged over 8 weeks) and mean change in outcome
during the 8 weeks. Linear model estimates of the magnitude
of outcome change per unit increase of meditation frequency
during the 8-week program were performed. Analyses were
conducted using SAS software, version 9.2 (SAS Institute).
Since multiple endpoints were tested individually (rather than
a single significant finding among a family of outcomes used
to draw study conclusions), there were no corrections for
multiple comparisons [33].

Results

Since high dropout rates are expected for online studies [19,
34, 35], we enrolled approximately 700 people to obtain the
target sample size; a few participants enrolled twice. Figure 2
shows that 1,204 people received the study description, and
684 (57 %) people enrolled in the study between September
2010 and August 2011. The study ended in November 2011.
Of those enrolled, 133 (19 %) were lost prior to providing
baseline data. Of the remaining (81 %) who enrolled and
completed the baseline questionnaire (n=551), more than half
(57 %) also completed one or both follow-up questionnaires
(n=312). The 8- and 12-week completion rates differed across
treatment groups: 41 and 33 % for ISM, 44 and 38 % for
ISM+, and 67 and 65 % for the control group at weeks 8 and
12, respectively. No significant within-group differences in
baseline characteristics were observed between those who

completed questionnaires and those with missing follow-up
data.

As Table 1 shows, most participants were aged 40–59
(59.1 %) and were female (88.9 %) and Caucasian (88.8 %).
Most participants had some college education (52.3 %) or
post-graduate degree (36.8 %), and most reported an annual
income of $40,000–100,000 (51.7 %). The majority
(76.6 %) reported previous meditation experience a few
times per year or less, and most (50.4 %) were recruited
through healthcare referrals or posters. Statistically signifi-
cant differences between treatment groups were observed at
baseline for race and income variables.

Table 2 indicates that the ISM and ISM+ groups demon-
strated a statistically significant difference from control in
changes from baseline scores on the PSS, Mindfulness
Attention Awareness Scale, Adult Self-Transcendence
Inventory, and Psychological Well-being–Self-Acceptance
Subscale—indicating that the ISM program was effective in
reducing perceived stress and improving mindfulness, tran-
scendence, and self-acceptance compared with the control
group at week 8. These improvements were sustained through
week 12 and were also reflected in improved mental health as
measured by the SF-36 Mental Component Score. The ISM+
versus control comparison for the Subjective Vitality Scale
was statistically significant at both time points, whereas the
comparisons for the ISM versus control were significant at
week 12. Since the linear mixed-effects model results yielded
very similar conclusions to the pairwise comparisons, addi-
tional analyses were conducted using the simpler pairwise
approach. There were no statistically significant differences
observed between the ISM and ISM+ groups (Table 2).

Expected outcomes for those willing to complete most of
the program are shown in Table 3. Participants active for 6–
8 weeks displayed statistically significant improvements in the
PSS, Mindfulness Attention Awareness Scale, Adult Self-
Transcendence Inventory, Psychological Well-being—Self-
Acceptance Subscale, Subjective Vitality Scale, and SF-36
Mental Component Score at week 8. Numerically, the change
scores were larger for the more active participants compared
with all participants. For example, relative to control, the more
active participants demonstrated a substantial stress (PSS)
score improvement of 4.04 (difference between −3.52 and
−7.56 in Table 3), compared with 1.73 (ISM) or 3.21
(ISM+) for all participants (Table 2).

The relation between change in outcomes and amount of
meditation practice was explored in a sub-analysis. For the
115 participants completing four or more weekly activity logs,
meditation practice averaged 4.07±1.59 times/week; the ISM
group practiced meditation techniques significantly more often
(4.55±1.38) than the ISM+ group (3.68±1.68; p=0.003). As
Table 3 shows, there was a weak yet statistically significant
correlation between the mean number of meditation practices
per week and stress (PSS, r=−0.20), mindfulness (Mindfulness
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Attention Awareness Scale, r=0.26), and transcendence (Adult
Self-Transcendence Inventory, r=0.19) scores. Estimates of the
effect on outcome scores per increased meditation practice per
week yielded a change of −1.53 for the PSS, 0.15 for the
Mindfulness Attention Awareness Scale, and 1.00 for the
Adult Self-Transcendence Inventory, assuming the incremental
effects are constant. This indicates, for example, that a person
who practices meditation techniques an average of 5
times/week will experience a 6.12 decrease (1.53 times 4) in
PSS score versus practicing once per week.

Feedback about the ISM program and message board was
provided by 78 ISM and 68 ISM+ participants who practiced
the relaxation exercise at least once. Of those respondents,
45 % found the overall program to be very or extremely
helpful, 35 % somewhat helpful and 19 % little or not at all
helpful. When asked about how helpful and beneficial specific
components were, 53% found themeditation techniques, 43%

the weekly audio lesson and 48 % the articles to be very or
extremely helpful. Reasons most mentioned for “lack of ben-
efit” were: not finding the time to practice or finding the
program too demanding, ineffective or mode of delivery in-
convenient. In contrast, of the 52 ISM+ participants who had
responded to the feedback questionnaire and accessed the
message board at least once, 85 % found the message board
to be of little or no help. The main reasons given were lack of
time or interest in message board participation, difficulty with
accessing theWebsite, and lack of overall activity on the board.

Discussion

Stress is a major public health issue, and calls have
been made for better access to stress management pro-
grams to prevent and manage chronic diseases [36]. To

1204 Received information 

Internet Stress Management (ISM)
(n=183; 27% of E; 33% of BL Qs)

703 Enrolled

19 Double enrolled;
2nd enrollment was removed.

684 Enrolled (E)
(57% of those who received 

information)

E = Enrolled; BL = Baseline; Qs = Questionnaires

48 Lost to Follow-up
(26% of CTL with BL Qs)

Reasons:
25 (52%) Unknown
2 (4%) Problems with instructions
8 (17%) Technical/access problems
3 (6%) Too busy
1 (2%) Qs too demanding
3 (6%) Unwilling to be in CTL group
6 (13%) Other

100 Lost to Follow-up
(55% of ISM with BL Qs)

Reasons:
42 (42%) Unknown
11 (11%) Problems with instructions
18 (18%) Technical/access problems
22 (22%) Too busy

6 (6%) Qs too demanding
1 (1%) Other

90 Lost to Follow-up
(49% of ISM+ with BL Qs)

Reasons:
48 (53%) Unknown  

3 (3%) Problems with instructions
9 (10%) Technical/access problems

20 (22%) Too busy
5 (6%) Didn’t like program
2 (2%) Qs too demanding
3 (3%) Other

Control (CTL)
(n=184; 27% of E; 33% of BL Qs )

ISM + Message Board
(n=184; 27% of E; 33% of BL Qs)

133 Lost prior to baseline data
(19% of E)

Reasons:  
63 (47%) Unknown
26 (20%) Technical/access problems
19 (14%) Problems with instructions
22 (17%) Too busy

3 (2%) Other (medical; study 
demands) 

551 Completed BL Qs and 
Randomized (81% of E)

312 Completed wk. 8 or 12 Qs
(57% of BL Qs)

124 completed week 8 Qs
(67% of BL Qs)

75 completed week 8  Qs
(41% of BL Qs)

80 completed week 8 Qs
(44% of BL Qs)

120 completed week 12 Qs
(65% of BL Qs)

61 completed week 12 Qs
(33% of BL Qs)

70 completed week 12 Qs
(38% of BL Qs)

Fig. 2 Participants’ progress through the study
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our knowledge, this is the first randomized, controlled
study that demonstrates feasibility of a completely

automated, online, mindfulness-based stress management
program designed for broad public access.

Table 1 Baseline characteristics
of participants

Note. CTL control, ISM Internet-
based stress management, ISM+
Internet-based stress manage-
ment+online message board

*p=0.01 for race/ethnicity and
p=0.03 for income between
CTL and ISM; no other variables
were significantly different
aThe main recruitment avenue
for “other” is via wellness tips
e-mails provided to subscribers

Characteristics All CTL ISM ISM+

N 551 184 183 184

Age (%)

18–29 11.7 14.1 9.3 11.5

30–39 15.3 16.9 14.8 14.1

40–49 24.5 23.9 27.3 22.3

50–59 34.7 32.6 35.5 35.9

60–69 12.7 12.5 12.6 13.0

70–79 1.7 0 0.6 3.3

≥80 0 0 0 0

Gender (%)

Females 88.9 87.5 90.7 88.6

Race/ethnicity (%)*

Caucasian 88.8 88.6 89.1 88.6

African-American 5.8 6.0 5.5 6.0

Hispanic 1.8 3.3 2.2 0

Asian 2.5 0.5 2.2 4.9

Other 1.1 1.6 1.1 0.5

Education level (%)

Some high school education or less 0.2 0 0 0.5

High school graduation 10.7 12.0 10.9 9.2

College education or degree 52.3 49.5 53.6 53.8

Post-graduation education or higher 36.8 38.6 35.5 36.4

Family annual income level (%)*

<$20 K 7.8 7.1 8.2 8.2

$20–40 K 13.4 10.9 12.6 16.9

$40–60 K 20.7 25.5 22.4 14.1

$60–100 K 31.0 33.2 30.6 29.4

$100–150 K 15.3 11.4 15.9 18.5

>$150 K 11.8 12.0 10.4 13.0

Prior meditation practice (%)

Never meditated 25.6 32.1 25.7 31.0

Once or twice 31.6 30.4 33.3 31.0

A few times a year 19.4 19.0 20.8 18.5

A few times a month 11.4 11.4 10.9 12.0

A few times a week 4.9 4.4 6.0 4.4

Everyday 3.1 2.7 3.3 3.3

Recruitment method (%)

Doctor 2.2 3.3 1.6 1.6

Poster or flier at clinic 31.0 34.2 31.2 27.7

Clinic employee (not referred by doctor) 17.2 14.1 18.6 19.0

Inner Pulse® (newspaper) 3.5 6.0 2.7 1.6

Newspaper/flyer/radio ad 5.3 6.5 4.9 4.4

Friend or family member 9.1 7.6 8.7 10.9

Othera 31.8 28.3 32.2 34.8
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Table 2 Univariate and multivariate comparisons of change from baseline scores between groups (weeks 8 and 12)

Descriptive statistics using raw data Change from baseline using linear mixed-effects modela

Baseline Week 8 Week 12 Week 8 Week 12

Mean (SD) Mean (SD) Mean (SD) Adj. mean (CI 95 %) p value Adj. mean (CI 95 %) p value

PSS

CTL 22.3 (7.1) 18.8 (7.6) 18.9 (7.3) −3.46 (−4.48, −2.43) <0.0001 −3.43 (−4.47, −2.40) <0.0001

ISM 22.4 (7.1) 17.2 (6.0)b 16.0 (6.4)b

ISM+ 22.4 (6.1) 15.4 (5.9)b 15.1 (7.0)b

ISM vs. CTL −1.73 (−3.39, −0.06) 0.043 −2.92 (−4.68, −1.16) 0.001

ISM+ vs. CTL −3.21 (−4.83, −1.58) 0.0001 −3.39 (−5.07, −1.70) <0.0001

MAAS

CTL 3.29 (0.90) 3.65 (0.89) 3.68 (0.96) 0.35 (0.24, 0.47) <0.0001 0.40 (0.28, 0.52) <0.0001

ISM 3.45 (0.89) 4.03 (0.80)b 4.02 (0.82)b

ISM+ 3.24 (0.80) 3.86 (0.82)b 3.98 (0.84)b

ISM vs. CTL 0.23 (0.03, 0.42) 0.022 0.22 (0.01, 0.42) 0.037

ISM+ vs. CTL 0.23 (0.05, 0.42) 0.015 0.34 (0.14, 0.53) 0.0007

ASTI

CTL 27.4 (4.6) 29.0 (5.4) 29.4 (4.8) 1.57 (0.75, 2.38) 0.0002 1.95 (1.12, 2.77) <0.0001

ISM 27.7 (4.8) 31.5 (4.3)b 31.1 (4.8)b

ISM+ 27.2 (4.9) 30.8 (4.7)b 31.9 (5.8)b

ISM vs. CTL 2.21 (0.89, 3.54) 0.001 1.50 (0.11, 2.90) 0.035

ISM+ vs. CTL 2.07 (0.78, 3.37) 0.002 2.79 (1.46, 4.13) <0.0001

PWB-SA

CTL 57.9 (13.2) 59.5 (12.9) 59.5 (13.3) 1.54 (0.12, 2.96) 0.034 2.10 (0.66, 3.53) 0.004

ISM 57.1 (14.0) 62.3 (11.9)b 61.2 (13.5)b

ISM+ 56.5 (11.7) 62.4 (11.7) b 63.7 (12.5)b

ISM vs. CTL 3.73 (1.42, 6.04) 0.002 2.97 (0.53, 5.41) 0.017

ISM+ vs. CTL 4.14 (1.88, 6.39) 0.0004 4.57 (2.23, 6.91) 0.0001

SVS

CTL 27.4 (9.1) 29.1 (9.3) 29.1 (9.7) 1.73 (0.67, 2.79) 0.001 1.70 (0.63, 2.77) 0.002

ISM 28.0 (8.9) 31.1 (8.2) 31.7 (9.4)

ISM+ 28.1 (9.4) 32.5 (9.1)b 32.4 (9.3)b

ISM vs. CTL 1.41 (−0.31, 3.13) 0.11 2.06 (0.24, 3.88) 0.027

ISM+ vs. CTL 2.65 (0.97, 4.33) 0.002 2.54 (0.80, 4.28) 0.005

SF-36

Physical function

CTL 83.5 (21.9) 85.8 (18.5) 87.1 (18.5) 2.01 (−0.25, 4.27) 0.082 2.40 (0.10, 4.69) 0.041

ISM 81.7 (26.4) 83.5 (23.0) 84.5 (21.7)

ISM+ 84.1 (21.6) 86.1 (16.9) 85.9 (19.7)

ISM vs. CTL −0.50 (−4.18, 3.19) 0.79 −0.78 (−4.67, 3.11) 0.70

ISM+ vs. CTL −0.02 (−3.61, 3.57) 0.99 −2.11 (−5.84, 1.61) 0.27

Role physical

CTL 68.9 (39.7) 73.1 (38.7) 71.9 (39.5) 4.17 (−2.41, 10.8) 0.21 2.97 (−3.69, 9.63) 0.38

ISM 70.5 (41.1) 80.5 (32.2) 80.8 (32.4)

ISM+ 73.2 (38.4) 79.9 (36.2) 79.9 (34.6)

ISM vs. CTL 5.82 (−4.89, 16.5) 0.29 7.39 (−3.88, 18.7) 0.20

ISM+ vs. CTL 2.46 (−7.98, 12.9) 0.64 3.73 (−7.07, 14.5) 0.50
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Table 2 (continued)

Descriptive statistics using raw data Change from baseline using linear mixed-effects modela

Baseline Week 8 Week 12 Week 8 Week 12

Mean (SD) Mean (SD) Mean (SD) Adj. mean (CI 95%) p value Adj. mean (CI 95%) p value

Bodily pain

CTL 69.9 (24.6) 73.6 (23.9) 71.8 (24.8) 3.26 (−0.08, 6.61) 0.056 1.71 (−1.67, 5.09) 0.32

ISM 70.1 (27.3) 76.5 (20.9) 78.9 (24.5)

ISM+ 69.6 (23.0) 74.6 (22.6) 74.5 (22.4)

ISM vs. CTL 3.04 (−2.40, 8.48) 0.27 5.72 (−0.01, 11.5) 0.051

ISM+ vs. CTL 1.58 (−3.73, 6.89) 0.56 3.09 (−2.41, 8.59) 0.27

General health

CTL 65.4 (21.3) 67.1 (21.7) 66.8 (22.9) 1.51 (−0.69, 3.71) 0.18 2.27 (0.04, 4.50) 0.046

ISM 64.7 (24.8) 69.2 (23.3) 68.8 (24.5)

ISM+ 67.8 (21.2) 73.2 (18.7)b 74.6 (19.5)

ISM vs. CTL 2.97 (−0.61, 6.55) 0.10 0.63 (−3.16, 4.41) 0.75

ISM+ vs. CTL 3.18 (−0.32, 6.67) 0.075 2.49 (−1.13, 6.12) 0.18

Vitality

CTL 42.8 (22.8) 46.8 (23.4) 47.7 (24.0) 4.05 (1.17, 6.94) 0.006 4.92 (2.00, 7.84) 0.001

ISM 44.7 (23.3) 53.8 (22.2)b 54.0 (24.6)

ISM+ 43.2 (22.8) 57.7 (21.8)b 56.9 (23.2)b

ISM vs. CTL 5.11 (0.42, 9.80) 0.033 4.37 (−0.59, 9.33) 0.085

ISM+ vs. CTL 10.4 (5.81, 15.0) <0.0001 8.79 (4.04, 13.5) 0.0003

Social function

CTL 67.4 (25.9) 72.0 (25.9) 73.1 (26.2) 4.65 (0.69, 8.61) 0.022 5.74 (1.73, 9.74) 0.005

ISM 66.1 (28.6) 79.0 (22.2)b 79.3 (23.2)

ISM+ 70.5 (25.9) 83.4 (22.9)b 84.8 (19.1)b

ISM vs. CTL 8.21 (1.77, 14.7) 0.013 7.44 (0.65, 14.2) 0.032

ISM+ vs. CTL 8.27 (1.99, 14.6) 0.010 8.59 (2.09, 15.1) 0.010

Role emotional

CTL 49.5 (40.1) 62.1 (40.4) 59.2 (40.2) 11.6 (4.42, 18.7) 0.002 9.48 (2.24, 16.7) 0.011

ISM 54.7 (42.6) 68.0 (34.4) 74.3 (34.6)

ISM+ 57.9 (40.9) 73.8 (35.9) 78.6 (35.0)

ISM vs. CTL 2.37 (−9.28, 14.0) 0.69 11.5 (−0.73, 23.8) 0.066

ISM+ vs. CTL 3.74 (−7.61, 15.1) 0.52 7.70 (−4.04, 19.4) 0.20

Mental health

CTL 56.7 (19.4) 62.0 (19.8) 61.2 (19.9) 4.89 (2.16, 7.63) 0.0005 4.69 (1.92, 7.45) 0.001

ISM 57.1 (20.6) 69.5 (16.8)b 66.8 (19.5)b

ISM+ 58.1 (18.6) 71.2 (18.3)b 72.1 (20.2)b

ISM vs. CTL 7.43 (2.98, 11.9) 0.001 5.63 (0.93, 10.3) 0.019

ISM+ vs. CTL 7.47 (3.13, 11.8) 0.0008 8.36 (3.86, 12.9) 0.0003

PCS

CTL 50.8 (10.9) 51.1 (9.9) 51.0 (10.1) 0.2 (−1.05, 1.45) 0.76 0.14 (−1.12, 1.41) 0.83

ISM 49.9 (12.8) 50.6 (10.8) 51.3 (10.6)

ISM+ 50.6 (10.8) 50.7 (9.0) 51.1 (9.6)

ISM vs. CTL 0.33 (−1.71, 2.36) 0.75 0.17 (−1.98, 2.32) 0.88

ISM+ vs. CTL −0.16 (−2.15, 1.82) 0.87 −0.57 (−2.63, 1.49) 0.59
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This study demonstrates that ISM participants experi-
enced significant reductions in stress. Four of the five pri-
mary patient-reported outcome comparisons demonstrated
statistically significant differences from baseline scores for
each of the ISM and ISM+ groups compared with control at
week 8; these results were sustained through at least week 12,
demonstrating that ISM program participation yielded im-
provements in perceived stress, mindfulness, transcendence,
and self-acceptance. Vitality results were more variable.

These results appear to be clinically meaningful when
using two common clinically important difference (CID)
criteria: change of ≥10 % of the score range [37] and ≥0.5
baseline standard deviations [38]. In contrast to the control
group, both the ISM and the ISM+ group achieved a clini-
cally important change for the PSS, Mindfulness Attention
Awareness, Adult Self-Transcendence Inventory, the SF-36
Mental Component Score, and the SF-36 mental health
measures at each time point on both criteria. Furthermore,
baseline stress measured by the PSS was 23.05±6.61
points, much higher than the US norm (13.7±6.6 for
females; 12.1±5.9 for males) [32]. ISM participation
brought the stress levels to a more normal range of 15
or 16 points, on average. This reduction in mean score is
similar to observed changes with more intensive mindful-
ness programs [23, 39] and may have clinical relevance.
Similar findings were observed for mindfulness: the
Mindfulness Attention Awareness Scale increased by

approximately 0.6 or 0.7 points, which is similar to other
studies suggesting an increase following the intervention
[40, 41].

Despite a reduction in active participation in the online
program, sustained outcome improvements persisted until
week 12, 4 weeks after the intervention, consistent with other
studies showing long lasting effects of mindfulness programs
[21, 42]. Overall, the magnitude of improvement in outcome
measures of the online ISM program was comparable to
traditional face to face mindfulness programs [23, 39–41].
Benefits of the program were even greater for those who
remained engaged for 6–8 weeks (Table 3). Future studies
should evaluate whether increase in mindfulness is the direct
result of the mindfulness concepts, skills learned, and/or the
natural consequences of improved stress level and well-being.

Interventions designed to reduce stress have demonstrat-
ed health benefits [43, 44]. Although individual health status
was not measured, the SF-36 Mental Component Score
baseline value (37.0±12.5) shows that our self-diagnosed
“stress” study population’s mental health was well below
the US average [45]. Statistically significant improvements
from baseline Mental Component Score scores were ob-
served for both treatment groups compared with the control
group at weeks 8 and 12. These data imply mental health
improvements; the magnitude of these changes was substan-
tial (4 or 5 points; Table 2) and similar to other stress
management programs [22, 40, 43, 44, 46].

Table 2 (continued)

Descriptive statistics using raw data Change from baseline using linear mixed-effects modela

Baseline Week 8 Week 12 Week 8 Week 12

Mean (SD) Mean (SD) Mean (SD) Adj. mean (CI 95%) p value Adj. mean (CI 95%) p value

MCS

CTL 37.7 (12.1) 41.3 (12.6) 40.8 (12.4) 3.36 (1.60, 5.13) 0.0002 3.33 (1.54, 5.12) 0.0003

ISM 38.8 (13.2) 45.6 (10.9)b 45.7 (11.4)b

ISM+ 39.1 (12.3) 47.4 (11.2)b 48.7 (11.2)b

ISM vs. CTL 3.56 (0.68, 6.43) 0.016 4.00 (0.96, 7.03) 0.010

ISM+ vs. CTL 4.53 (1.72, 7.34) 0.002 5.14 (2.24, 8.05) 0.0006

Available data used; there were no statistically significant differences between the ISM and ISM+ groups. Sample size, n=all participants (CTL,
ISM, and ISM+); descriptive baseline, n=551 (184, 183, and 184); descriptive week 8, n=279 (124, 75, and 80); descriptive week 12, n=251 (120,
61, and 70); linear mixed model, n=313 (136, 83, and 94). Score ranges, PSS (0–40); MAAS (1–6); ASTI (10–40); PWB-SA (14–84); SVS (7–49);
SF-36 (0–100). Higher scores are best with the exception of the PSS

CTL control, ISM Internet-based stress management, ISM+ Internet-based stress management+online message board, PSS Perceived Stress Scale,
MAAS Mindfulness Attention Awareness Scale, ASTI Adult Self-transcendence Inventory, PWB-SA Psychological Well-being–Self-acceptance,
SVS Subjective Vitality Scale, SF-36 Short Form 36, PCS Physical Component Score, MCS Mental Component Score
a Linear mixed-effects model controls for baseline age, gender, race, education, and income
b Significantly different from control (CTL) using a p value of <0.05
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Online message board was an important experimental
feature. Some evidence from our study suggested that this
component improved some participants’ therapeutic experi-
ence. These results and feedback from participants suggest
that greater benefits may be achieved with more expansive
and integrated social media component.

Approximately one third (35 %) of all ISM and ISM+
enrollees showed online program activity for 6–8 weeks,
and 42 % completed the questionnaires at 8 weeks. Program
and study retention may be lower than most small-sample-
size studies of Web-based programs for psychological dis-
orders, which range from 17 to 98 % with an average of
about 70 % [34]; the rates are comparable to larger effec-
tiveness studies [19, 35] and may be more reflective of real-
world settings. Main reasons for the high attrition were
technical or access problems and being too busy (Fig. 1).

An easy online study enrollment process may have led to
recruiting participants with no time or real motivation to do
the program and may explain the differential dropout be-
tween the intervention groups and the control group. An
ISM program that can reduce stress in one-third or more of
participants suffering from stress would be a substantial
contribution. Since the program does not require on-site
instructional support, healthcare costs might be further re-
duced by delivering such programs online for $50 or less per
person [47] (compared with facilitator-led workshops,
which are in the $400–600 range/person) [48]. Thus, online
therapeutic interventions have the potential to reach under-
served populations in a cost-effective manner.

As with other studies, the control group reported im-
provements [23, 40] perhaps due to regression to the mean.
Since the participants were self-selected as experiencing

Table 3 Impact of program activity levels on outcomes at week 8

ISM Website activitya Meditation frequencyb

Change from baseline at week 8 for those active on
ISM Website 6–8 weeks

Linear relationship between mean times meditation
practiced over 8 weeks and outcomesc

Control ISM or ISM+ p value Pearson
correlation
coefficient

p value Change per
additional
meditation/week

N 124 80 115

PSS −3.52 −7.56 <0.0001 −0.20 0.03 −1.53

MAAS 0.36 0.81 <0.0001 0.26 0.005 0.15

ASTI 1.52 5.14 <0.0001 0.19 0.04 1.00

PWB-SA 1.65 7.36 <0.0001 0.14 0.13 1.51

SVS 1.79 5.64 <0.0001 0.05 0.62 1.06

SF-36

Physical function 2.26 1.25 0.60 −0.00 0.97 0.34

Role physical 4.64 6.56 0.73 −0.02 0.87 1.57

Bodily pain 3.71 5.41 0.56 0.01 0.90 1.33

General health 1.61 6.56 0.01 0.15 0.10 1.50

Vitality 4.35 15.88 <0.0001 0.02 0.86 3.14

Social function 4.64 14.69 0.004 0.10 0.29 3.43

Role emotional 12.63 21.67 0.12 0.11 0.26 4.30

Mental health 5.29 17.45 <0.0001 0.22 0.02 3.50

PCS 0.26 −0.77 0.34 −0.08 0.40 −0.06

MCS 3.57 10.47 <0.0001 0.18 0.06 2.12

Score ranges: PSS (0–40); MAAS (1–6); ASTI (10–40); PWB-SA (14–84); SVS (7–49); SF-36 (0–100). Higher scores are best with the exception of the PSS

CTL control, ISM Internet-based stress management, ISM+ Internet-based stress management+online message board, ASTI Adult Self-Transcen-
dence Inventory, MAAS Mindfulness Attention Awareness Scale, PSS Perceived Stress Scale, PWB-SA Psychological Well-Being Self-Acceptance
scale, SVS Subjective Vitality Scale, SF-36 Short Form 36, PCS Physical Component Score, MCS Mental Component Score
aWebsite activity is tracked by recording Website logins. Participants (n=4) were excluded who started the program more than 1 week after
completing the baseline questionnaires
b Participants (n=7) were excluded who started the program more than 1 week after completing the baseline questionnaires and because of a
discrepancy between self-reported and actual program activity (n=5)
c Participants who completed four weekly activity logs (at least two during the last 4 weeks)
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stress and seeking out programs, such as ISM, it is not
surprising that their stress level decreased whether they
received treatment or not. Comparing results to a control
group, rather than focusing on within-group changes, min-
imized the possibility that the observed benefits were due to
a transient stress event or positive effects by virtue of
clinical trial participation. To further evaluate the role of
mindfulness as the principal driver for the observed benefit,
future study designs could include an online, attention-
matched, educational or active control group.

To maximize generalizability, this feasibility study had
broad inclusion criteria and was not limited to specific
chronic diseases or conditions. However, this study popula-
tion being primarily female, white, well educated, and
Internet savvy may limit the generalizability of our results.
Due to the logistic and resource challenges in collecting
disease-specific or stress-related biomarker in an online
study, outcomes were self-reported using validated mea-
sures. Several technical issues arose. For example, some
participants’ failure to receive e-mail notifications may have
reduced enrollment and completion rates. Some users expe-
rienced problems installing a plug-in software and were
unable to complete study questionnaires after enrolling.
Other participants (n=31) did not start the program right
after completing their baseline questionnaire, as instructed.
Since these technical issues affected few participants, they
are unlikely to have affected the results.

Further research is needed to evaluate the efficacy of
the ISM program, such as: a longer follow-up period, the
ideal program length, use of a treatment alternative con-
trol group, patient ratings of treatment and reasons for
dropping out of the study, and/or measures of treatment
fidelity. A study design that would enable an intent to
treat population analysis and include analyses to deter-
mine the impact of baseline stress, level of medication
and concurrent treatment, and prior meditation experience
on outcomes should be evaluated. Considerations should
be given to clinical outcome measures using physiologi-
cal indices of stress, a more specific measure of different
kinds of stress and the selection of the study population
to focus on heterogeneous as well as disease-specific
populations. Also, it will be important to determine
whether the attrition rates observed pose a major threat
to the internal validity or whether they impact the sus-
tainability of the intervention. Additional efforts may be
needed to reduce the dropout rate, such as: more frequent
reminders, solving technical issues and selecting partici-
pants who can dedicate the time and effort to participate
in the intervention and study. Ideas for program improve-
ment should also be considered, such as a shorter pro-
gram length, improved content, use of mobile apps, or
integrating the message board with social networking
platforms.

Conclusions

This study demonstrated an 8-week ISM program could
feasibly and effectively reduce stress. Benefits were
sustained through week 12 for a well-educated, mostly
female and computer savvy self-selected population.
Although the participant completion rate was low, the
magnitude of improvement was significant for those
who completed the online program. This study provides
support for online stress management programs that are
publicly accessible and not cost prohibitive.
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