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Abstract

Background—Older adults are at risk for greater chronic stress and cognitive decline. 

Mindfulness meditation training may help reduce stress and thus cognitive decline in older adults, 

but little research has explored this.

Objective—The primary aim was to evaluate the feasibility and acceptability of an internet 

mindfulness meditation intervention and an internet health and wellness education program for a 

sample of older adults (65–90 years old). The secondary aims were to collect preliminary pre-post 

data on mood and cognitive function.

Design and Setting—Baseline and endpoint assessments occurred in participants’ homes. 

Participants were randomized to the meditation or education program taught how to access and 

complete their allocated intervention at their home.

Participants—16 participants completed the study (8 receiving each intervention), and five 

dropped out (76% completion rate). Mean age was 76.2, 88% Caucasian, 50% Female.

Intervention—Both the meditation and education interventions had a one-hour online session 

each week for six weeks with 30 minutes daily home practice.

Primary Outcome Measures—Feasibility and acceptability were measured through adherence 

and a Client Satisfaction Questionnaire. Mood and cognitive outcomes were evaluated before and 

after the interventions.

Results—Of 21 people enrolled, 16 participants completed the study with 8 in each arm (76% 

completion rate). There were no significant between-arm differences on important demographic 

and other characteristics. Acceptability was high for the interventions based on above average 

scores on the Client Satisfaction Questionnaire. The IMMI participants completed 4.25 ± 2.4 

sessions (range 0–6), 604 ± 506 (range 0–1432) home practice minutes, and 21.3 ± 15.5 days of 

practice (range 0–46). The Education participants completed an average of 4.75 ± 1.8 sessions 

(range 2–6), 873 ± 395 (range 327–1524) home practice minutes and 25.6 days of practice (range 

11–35). Feasibility of the intervention formats and appropriateness of the control group was 
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demonstrated. As expected due to the pilot nature of the study, there were no group differences on 

mood or cognitive outcomes.

Conclusions—Administering interventions via the internet to older adults is feasible. The two 

interventions were acceptable and equal in regards to perceived credibility and acceptability. 

Future randomized controlled trials are planned to evaluate the clinical efficacy of these two 

interventions.
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Introduction

Psychological stress contributes to age-related cognitive decline. Psychological health 

affects health in general and the brain specifically. Chronic psychological stress contributes 

to cognitive decline, hippocampal injury, and neurodegenerative diseases either directly or 

through stress mediators.1–7 The negative effect of psychological stress on cognitive 

function may be greater with aging.8–11 Older adults have less physiological reserves and 

are more likely to be affected by stress.8–10 Results from a recent study examining the health 

of older adults documents increased rates of chronic disease with the likelihood of increased 

health care needs and costs compared to previous generations.12

Mindfulness meditation (MM) aims to help modify individuals’ stress responses. Clinical 

research studies show that group MM is effective for stress and mood improvement,13,14 and 

it may be effective for offsetting normal age-related cognitive decline or even improving 

certain aspects of cognition in older adults.15 In general, MM is an attractive intervention 

because of the relatively low cost, low physical and emotional risk, ease of implementation, 

and potential for empowering patients to take a more active role in their treatment.16 MM 

interventions (MMI) consistently improve a spectrum of mental health measures,17 

including anxiety,18,19 sleep disturbances,20 stress,21 and chronic pain.22 MMI have been 

used in older adults and have also been shown to improve cognition.15,23–25 Easily 

accessible interventions that can be used by older adults to improve health and well-being 

are needed and are an important public health issue.26

For older adults who are interested in learning MM, traditional group formats may be a 

barrier to care, and shorter individual or internet interventions may be preferred. The most 

commonly used interventions, Mindfulness-Based Stress Reduction and Mindfulness-Based 

Cognitive Therapy,27,28 are taught in a group setting and are time intensive (both include a 

two-hour class once a week for eight weeks, as well as daily home practice). This 

standardized group format may be problematic for people with sensitive diagnoses, 

aversions to public sharing, or limited ability to attend a class because of distance or access 

to transportation. Others, for whom local groups are simply not available, may also benefit 

from non-group formats.29 The best way to administer MMI is uncertain, and preferences 

vary from one individual to the next. An online survey about format preferences for MMI 

suggested that older adults may prefer individual or internet interventions rather than groups. 

Of 500 survey participants, 44 were older adults between the ages of 60 and 90 years. Within 

Wahbeh et al. Page 2

Altern Ther Health Med. Author manuscript; available in PMC 2016 May 20.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



this subset, internet was rated as the first-choice format (Internet 43%, Individual 39%, 

Group 15%), and 10% of participants said they would refuse a group format.30 While the 

online administration of this survey could bias the results, the data lend support for 

evaluating internet delivery formats.

Background

Little is known of alternative formats for MMI. Brief clinical cases of individual delivery 

applications have been reported,30,31 and internet programs are just beginning to be studied. 

Beginning studies have demonstrated a reduction in a variety of outcomes including anxiety, 

depression, insomnia, stress, and improvement in mindfulness, self-transcendence, and 

psychological well-being in mostly controlled trials with no adverse events.32–35 Feasibility 

and efficacy has also been established in distressed cancer survivors.36 The present study 

builds on this previous research on online MMI and applies it to older adults, asking whether 

online delivery is feasible and acceptable for adults 65–90 years of age.

The internet MMI used in this project is modeled after Mindfulness-Based Cognitive 

Therapy and Mindfulness-Based Stress Reduction, two standardized, well-studied, 8-week 

group programs that have strong evidence for their effectiveness.14 The online MMI used in 

this study was developed from a series of modifications, beginning with an abbreviated 

group format, progressing to a one-on-one intervention, and then resulting in an online 

version, called IMMI (Internet Mindfulness Meditation Intervention). The group and one-

on-one interventions were six weeks in length, with weekly 90-minute trainings and daily 

home practice of approximately 45 minutes. The group format was utilized in a RCT of 31 

caregivers of family members with dementia (mean age 63), in which MM was compared 

with both active and passive controls— an education group and a respite care-only group. 

Analyses of cognitive measures yielded significant differences between the group MMI and 

the active control arm.25 In an effort to improve recruitment and retention, as well as remove 

the social aspect that potentially confounds efficacy evaluation, a one-on-one format of the 

same MMI was developed and implemented in an ongoing RCT that demonstrated 

significant improvement in stress-related questionnaires.30,37 IMMI used in the present 

study was developed to be as similar as possible to the one-on-one MMI.

The primary aim of this pilot randomized controlled study was to evaluate the feasibility and 

acceptability of IMMI and an internet health and wellness education program for a sample 

of older adults (65–90 years old). The secondary aims were to collect preliminary data on 

mood and cognitive function before and after the two interventions. Mood and mood-related 

outcomes collected for this trial were depression symptoms, positive and negative affect, 

perceived stress, and sleep quality because of their potential sensitivity to mindfulness in this 

population and interaction with mood and chronic stress and also to collect preliminary data 

on them for a larger clinical trial.38 Similarly, cognitive measures of executive function, 

attention, working and verbal memory, and reaction time were chosen as outcomes for the 

study. We hypothesized that IMMI would be feasible and acceptable. Due to the small 

sample size and pilot nature of the study, we expected no differences between arms on mood 

and cognition outcomes (the data collected in this pilot study will be used to conduct sample 

size and power calculations for a future clinical trial).
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Methods

Participants

Older adults aged 65–90 years old were recruited from the Portland, Oregon, Metropolitan 

Area through an informational talk and flyers at a retirement community, flyers posted at 

OHSU and older adult community locations, and referrals by OHSU physicians. Participants 

who expressed interest underwent a telephone screening, which included a script that 

described the study procedures, as well as questions to determine eligibility. Broad inclusion 

criteria were used to aide in recruitment and maximize the generalizability and public health 

relevance of the study. Exclusion criteria were minimized and based primarily on screening 

out participants with an underlying illness that may limit the benefit of the intervention, 

confound outcomes, or increase the likelihood of dropout. Inclusion criteria were as follows: 

at least somewhat stressed (≥ 9 on the Perceived Stress Scale (PSS);39 stable on medications 

six weeks prior to and during study; willing to learn to learn and use study technology; able 

to hear and understand instructions; willing to accept randomization scheme and agree to 

follow the study protocol; cognitively able to give consent and follow the protocol (≥26 on 

the Modified Telephone Interview of Cognitive Status (mTICS);40 no acute medical illness 

that would decrease likelihood of study completion such as person with current cancer 

diagnosis undergoing chemotherapy (subjective); no significant, untreated depression, as 

assessed by Center for Epidemiologic Studies Depression Scale (CESD-5)41 >16 and 

interview; and no current daily meditation practice (≥5 min/day daily for at least 30 days in 

the last 6 months).

Procedures

In general, participants had a telephone screening, a Baseline Visit, a 6-week intervention 

period, and an Endpoint Visit. The study was approved through the Oregon Health & 

Science University Institutional Review Board and all participants signed informed consent 

forms.

Screening—Telephone screenings were arranged with interested volunteers. During the 

call, eligibility was determined by asking questions about medical history and medications 

and administering the PSS, mTICS, and the CESD-5. Eligible and interested volunteers 

scheduled a Baseline Visit and received consent forms for review prior to their visit.

Baseline Visit—The research assistant (RA) who was blinded to condition arrived at the 

volunteer’s home and conducted the consenting procedure, where the purpose, procedures, 

risks and discomforts, benefits, confidentiality and liability of the study were explained both 

in writing and verbally before participants signed the consent. Inclusion and exclusion 

criteria were then confirmed. The participant completed subjective questionnaires on 

expectancy and credibility of the interventions, mood, positive and negative affect, sleep 

quality, perceived stress, and mindfulness. Participants then completed cognitive tasks: 

Simple Reaction Time, Flanker, Letter-Number Sequencing, Verbal Fluency-Letter,42 and 

the Rey Auditory-Verbal Learning Test (see Measures for additional details on the subjective 

questionnaires and cognitive tasks).
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Interventions—After the Baseline Visit, participants were randomized to receive either 

IMMI or internet Education, which served as a time and attention control.

An RA who was unblinded to condition visited the participants’ homes and taught them how 

to access their allocated intervention online with either an internet-enabled iPad (Apple, Inc, 

Cupertino, CA) or their own computer. They explained how to log onto and complete the 

session online and do the home practice with both verbal and written older adult user-

friendly instructions. Both interventions had 1-hour session/week for six weeks with 30 

minutes daily home-practice, and the sessions included enquiry about the content delivered. 

Enquiry entailed questions being presented online and answered by typing answers into a 

text space. Participants completed sessions 2–6 on their own at their convenience. The RA 

called participants weekly to remind them to complete their sessions and see if they had any 

questions. They were given RA and principal investigator phone numbers if they needed any 

assistance with technology or content.

IMMI: IMMI is a standardized and structured program based on Mindfulness Based 

Cognitive Therapy and Mindfulness Based Stress Reduction28,43 and has been piloted in our 

laboratory.44 IMMI’s objectives were to 1) help participants understand their personal 

reactions to stress, 2) teach them skills to modify their stress reactions, and 3) promote their 

desire for self-care and feelings of competence and mastery. Each session included 1) 

didactic instruction and discussion on stress, relaxation, meditation, and mind-body 

interaction, 2) instruction and practice in formal and informal MM, and 3) enquiry about 

problem-solving techniques regarding success and difficulty in practicing mindfulness (see 

Wahbeh, 2012 for full curriculum).44 Formal meditation instruction included a mindful 

Body Scan and Sitting Meditation (awareness of breath, body sensations, cognitive and 

emotional processes). Informal practice of mindful daily activities (e.g., washing dishes) was 

also taught to generalize mindfulness beyond the formal meditations. A 3-minute meditation 

was offered as a quick coping strategy, and it could be practiced with or without a guided 

recording.

Internet Education Control: The Education control was matched for session time and 

home practice. The internet sessions included a general health video and questions about the 

material. For home practice, the participants listened to podcasts about the same topic. The 

session topics were 1) Healthy Eating, 2) Healthy Exercise, 3) Healthy Sleep, 4) Healthy 

Brain, 5) Healthy Mood, and 6) Community Involvement.

Adherence: Participant adherence was measured by session completion, subjective home-

practice logs, and objective iMINDr data. iMINDr is a custom software application for use 

with an iPod Touch (Apple, Inc., Cupertino, CA) to accurately track home-practice 

adherence.45 iMINDr collects all actions performed (date, time, action [start, stop, pause, 

volume change]). Participants were trained on iMINDr, which was installed on the study 

iPad or iPod Touch at their first session with verbal and graphical instruction. Adherence 

was defined as session attendance (online training completion), the number of home-practice 

days (frequency), and the average practice time per day (duration).
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Endpoint Visit—After the six-week intervention period, the RA who was blinded to 

condition visited the participant’s home to complete the Endpoint Visit, which proceeded in 

the same manner as the Baseline Visit. In addition, participants completed a satisfaction 

questionnaire. All participants received a CD with the study guided meditations on it after 

the study was complete, regardless of randomization.

Measures

The outcomes used in this study are widely used, validated, and sensitive to stress and/or 

MM.

Subjective questionnaires in alphabetical order.

Center for Epidemiologic Studies Depression Scale (CESD)—Depression was 

assessed during the screening procedure with a 5-item subset of the original 20-item scale 

(CESD-5). The CESD-5 raw score was multiplied by 4 for cutoff score criteria 

determination. The CESD-5 has demonstrated very good sensitivity (>0.84), specificity 

(≥0.80), and high validity (>0.90) for in identifying patients classified as depressed by the 

full 20-item scale.46 The full version was used to evaluate depression symptoms at the 

Baseline and Endpoint Visits. The CESD is a commonly used subjective measure of 

depressive symptoms. It asks participants about how they felt or behaved in the past week, 

yielding global scores ranging from 0–60, with higher scores indicating greater 

depression.47

Client Satisfaction Questionnaire (CSQ-8)—The eight-item Client Satisfaction 

Questionnaire (CSQ)48 was administered at the Endpoint Visit. It is an 8-item questionnaire 

used to assess satisfaction with the intervention. The questionnaire has demonstrated high 

internal consistency (α = .93) and strong construct validity, evidenced by correlation with 

service utilization and clinical outcomes.48

Credibility/Expectancy Questionnaire—The Credibility/Expectancy Questionnaire is 

a standardized instrument that assesses participant intervention expectancy and rationale 

credibility in clinical outcome studies.49 The wording was minimally modified to assess 

attitudes towards the mindfulness and education interventions. The scale has a high internal 

consistency (α = .84) and good test-retest reliability (.75 credibility; .82 expectancy). 

Expectancy assessment is essential in controlled intervention studies.50

Five-Facet Mindfulness Questionnaire (FFMQ)—Mindfulness was measured with the 

FFMQ, which assess five elements of a general tendency to be mindful in daily living: 

observing, describing, acting with awareness, nonjudging of inner experience, and 

nonreactivity to inner experience.51 The questionnaire presents a series of 39 statements and 

asks participants to respond according to “what is generally true for you” using a Likert 

scale ranging from 1 (never or very rarely true) to 5 (very often or always true). The five 

facets can be combined to yield a composite score that reflects a global measure of 

mindfulness.
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Positive and Negative Affect Schedule (PANAS)—Positive and negative affect was 

measured with the PANAS, a 20-item subjective instrument that measures affect.52 The 

survey is composed of 10 words that represent positive feelings (i.e. inspired, determined) 

and 10 words that represent negative feelings (i.e. hostile, nervous). Participants are asked to 

indicate the extent to which they “generally feel this way” or “feel on average” using a 

Likert scale. A composite score between 10 and 50 is generated for both positive and 

negative affect, with higher numbers indicating more of that affect.

Pittsburgh Sleep Quality Index (PSQI)—Sleep quality and disturbances in a one-

month time span was measured with this instrument with 19 items that yield seven 

component scores: subjective sleep quality, sleep latency, sleep duration, habitual sleep 

efficiency, sleep disturbances, use of sleeping medication, and daytime dysfunction.53 The 

global score ranges from 0 to 21, with higher scores indicating greater difficulty in all areas. 

Sleep quality suffers with chronic stress and is known to affect health and also be improved 

by mind-body interventions such as mindfulness meditation.38

Perceived Stress Scale (PSS)—Perceived stress was measured using the PSS, a 

commonly used 10-item subjective instrument that measures respondents’ perceived stress in 

the past week.39 It has good internal reliability (α = .76) and strong construct validity. The 

global score ranges from 0 to 36, with higher scores indicating greater perceived stress.

The cognitive tasks administered in alphabetical order. The cognitive tasks were 

administered to collect preliminary data on effect of mindfulness meditation on cognitive 

function in older adults.

Auditory-Verbal Learning Test (AVLT)—The AVLT evaluates verbal memory in adult 

patients. For trial 1, the examiner reads a list of 15 words. The participants then say back as 

many words as they remember. The list is then reread for trial 2–5. The examiner reads a 

different list of 15 words and asks participants to repeat back as many as they remember. For 

trial 6, the examiner repeats the first list of 15 words and asks the participants to repeat back 

as many as they can remember. The score for each trial is the number of words correctly 

recalled. A total score is the sum of trials 1–6. Thirty minutes after administration of the 

lists, the participant is asked if they recall any of the words from the list for a delay retention 

score (delay recall/trial 5 recall). A different list was used for Baseline and Endpoint to 

reduce the learning effect.54

Controlled Oral Word Association (COWA)—Participants were given a letter and 

asked to say as many words as they can think of that start with that letter in one minute 

(Baseline- FAS; Endpoint- CFL).55

Flanker Task (FT)—The FT yields reliable estimates of executive function, and thus 

frontal cortex activity, because the task requires inhibition of a response to distracting 

stimuli. The participant views a monitor and presses a button to report the direction of the 

middle of five arrows when they see an image flash on the screen. The images consist of 

arrows either all facing the same (congruent) or different (incongruent) directions. The 

conflict effect score is indexed by subtracting performance measures on congruent target 
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trials from those on incongruent target trials. The result of the paired subtraction is the 

conflict effect score. Thus, a lower score represents increased frontal cortex activity and has 

been reported in detail.56

Letter-Number Sequencing (LNS)—The LNS measures working memory and is a scale 

in the Wechsler Memory Scale-III. The examiner presents combinations of letters and 

numbers, from 2 to nine letter-number combinations. The participant repeats each series by, 

first, repeating the numbers in ascending order, then the letters in alphabetical order (e.g., 9-

L-2-A; correct response is 2-9-A-L).57

Simple Reaction-Time Task—In the Simple Reaction Time Task, participants were 

instructed to respond to a circle stimulus presented at the center of the screen. Participants 

were asked to maintain fixation and respond as quickly as possible with a button press when 

they saw the circle flash on the screen.

Statistical Analysis

Power calculations were not conducted for this pilot study, as the data collected from it will 

be used to inform sample size estimation and power analysis for a future clinical trial. 

Sample size was determined by available resources. Missing data was addressed at the 

participant level to minimize attrition and incomplete data. Participants were considered 

“dropouts” if they completed fewer than half of the sessions (<3/6) and missed the Endpoint 

Visit.58 The study continued until there were eight completers in each arm. As with most 

mind-body interventions, traditional double-blinding was not feasible. The RA who 

conducted the outcome assessments was blinded to participant intervention assignment. The 

RA teaching participants how to access the intervention and PI were unblended to condition. 

The RA who was unblinded to condition implemented the randomization and informed 

participants of their assignments. Randomization was conducted by the RA unblinded to 

allocation with a dynamic randomization approach to help ensure that there were eight 

completers in each arm and that the arms were matched on age, gender, and depression 

score, and to reduce selection bias.59,60

Participant characteristics at baseline were assessed with the χ2 test for discrete variables or 

the two-sample Kruskall-Wallis test for non-normally distributed data. Feasibility data was 

evaluated in a descriptive fashion (e.g. recruitment rates and drop-outs). The Client 

Satisfaction Questionnaire was qualitatively reviewed for participant acceptability, and 

group differences on this measure were assessed with Kruskall-Wallis test. Preliminary 

evaluation of outcomes was evaluated with the Kruskall-Wallis test assuming non-normally 

distributed data. Analysis was conducted on the completer cohort. Since the pilot study is 

not powered to assess differences between groups, these evaluations were exploratory and 

provided data to perform power analyses and sample size estimation for a larger clinical 

trial. Statistical analyses use SPSS 20.0 (IBM, USA) and STATA 12.0 (Statacorp, LP, USA).

RESULTS

Twenty-one participants were consented and enrolled. One participant dropped out before 

randomization. Four participants dropped out after randomization. (Three participants were 
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randomized to IMMI and one was randomized to Education. All four dropped out before the 

end of the first intervention visit.) All five drop outs stated that once they understood and 

contemplated all the study activities, they realized they did not have the time to commit to 

the study (Figure 1). There was no difference in age, gender, education, marital status, 

socioeconomic status, depression symptoms, levels of stress, or cognitive function between 

those that dropped out and participants who completed the study. Participants reported no 

adverse events or side effects from either intervention.

Sixteen participants were randomized and completed the study—eight in the Education arm 

and eight in the IMMI arm. There was also no difference in age, gender, education, marital 

status, socioeconomic status, depression symptoms, levels of stress, or cognitive function 

between the Education and IMMI arms (all p’s <0.05). Participants’ mean age was 76.2 

± 7.4 years, and they had an average of 18 years ± 3 of education. They were 88% 

Caucasian, 50% Female, and 69% Married or in Domestic Partnership, and there were a 

wide range of socioeconomic statuses (annual household income before taxes [$15,000–

29,999 (1); $30,000–44,999 (4); $45,000–59,999 (3); $60,000–74,999 (1), $75,000–89,999 

(2); $90,000 or higher (5)]. At baseline, there was no difference between arms on depression 

symptoms (CESD), perceived stress (PSS), or cognitive status (mTICS) (Table 1). 

Perceptions of credibility and expectancy of each training was the same for participants in 

both arms before randomization (all p’s >0.33).

The IMMI participants completed 4.25 ± 2.4 sessions (range 0–6), 604 ± 506 (range 0–

1432) home practice minutes, and 21.3 ± 15.5 days of practice (range 0–46). The Education 

participants completed an average of 4.75 ± 1.8 sessions (range 2–6), 873 ± 395 (range 327–

1524) home practice minutes and 25.6 days of practice (range 11–35). There were no 

differences between arms on session or home practice adherence (p’s>0.30).

The participants found both interventions acceptable (Table 2). On average, participants in 

the IMMI arm rated the intervention higher on each question than participants in the 

Education arm. There were no significant differences between arms on each question (all 

p’s>0.16).

Mood and related outcomes were evaluated before and after the interventions. As expected, 

there were no differences between arms on the depression symptoms, positive and negative 

affect, perceived stress, and sleep quality (all p’s>0.32; Table 3). Interestingly the 

mindfulness total score increased for both arms, although the differences between arms was 

not significant (X2(1) =1.0; p=0.32).

Cognition and related outcomes were evaluated before and after the intervention. As 

expected, there were no significant differences between arms on the Simple Reaction Time, 

Flanker Task Conflict Effect Score, Letter Number Sequencing, Verbal Fluency (letter), or 

the AVLT (all p’s>0.20; Table 4).

DISCUSSION

The current study was a pilot study examining the feasibility and acceptability of an internet 

mindfulness meditation intervention for older adults and secondarily collecting preliminary 
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data on mood and cognitive function outcomes. Recruitment was feasible, with a 76% 

recruitment rate. The participants who dropped out underestimated the time commitment 

and did not want to continue in the study. Future studies will more clearly emphasize the 

time commitment required during the screening process. Our randomization was effective, 

and the two groups were similar in important demographic and other characteristics, such as 

depressions symptoms, perceived stress, and cognitive status.

There was no inherent bias in participant perceptions of expectancy of the two interventions. 

This, along with similar credibility scores, suggests research study staff had appropriate 

equipoise between the interventions. Participants were also adherent to the interventions. On 

average, participants were compliant with completing the total number online sessions 

(IMMI- 71% of sessions; Education- 80% of sessions). The home practice minutes were 

variable but again not different between groups. All but one participant did at least some 

home practice. The participants also found the interventions themselves acceptable, as 

observed in the Client Satisfaction Questionnaire scores. Both arms reported answers on the 

positive side of the Likert scale for most questions. While the scores were not significantly 

different between arms, the IMMI participants reported more positive values on all 

questions. Based on this feasibility and acceptability data, it is reasonable to conduct a larger 

randomized controlled trial evaluating efficacy. The similar credibility and expectancy 

scores, as well as comparable adherence, also suggest that that the Education program as a 

time and attention control for the IMMI program is feasible and could be used in the larger 

randomized controlled trial.

The mood and related outcomes were easily collected via questionnaires. The cognitive and 

related outcomes were also easily administered by the research assistant at the participant’s 

home verbally or through the laboratory laptop computer. As expected, there were no 

significant differences on cognitive and mood outcomes between arms. This was a pilot 

study and we did not expect to see a difference. The data collected will inform future studies 

and allow other researchers to use the data for aggregation into meta-analysis.

There were a number of questions about the methods the research team aimed to discover 

through this pilot. For example, is it reasonable to expect older adults to become comfortable 

with the use of an iPad to access the online program? We found that iPad’s were difficult to 

use for many of the participants. We decided to switch to using their own desktop or laptop 

computers to access the online programs and installing iMindr on an iPod Touch. This 

combination was more amenable to the participants. Participants needing to have a desktop 

or laptop would then require the participants to own one and thus, be more familiar with the 

technology. In addition to the delivery apparatus, we found that the sessions took longer than 

we expected because of the text enquiry included in the online programs. Participants were 

not familiar with the technology and typing, and thus, typing their answers to the questions 

in the text boxes took a great deal longer than we expected. The programs are now revised to 

include multiple choice questions rather than text-box questions to shorten the length of the 

sessions.

This pilot study had a number of limitations that should be considered when interpreting the 

results. The study addressed whether an internet MMI is feasible and acceptable to older 

Wahbeh et al. Page 10

Altern Ther Health Med. Author manuscript; available in PMC 2016 May 20.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



adults and collected preliminary data to inform a larger RCT. The study was not powered to 

definitively assess outcome differences between IMMI and the Education control. 

Additionally, the study was designed to assess shorter-term effects of MM (6 weeks). 

Ideally, a study would assess sustained effects over a longer time-period. The study used 

novel technology that may be difficult for the older adult to use. Future trials of this nature 

should require older adults to have some basic knowledge of computers and how they work 

and have participants access online programs through their own computers.

In conclusion, administering interventions via the internet to older adults is feasible. The 

IMMI and Education programs were acceptable and equal in regards to perceived credibility 

and acceptability. Future RCTs are planned to evaluate the efficacy of these two 

interventions on mood and cognitive outcomes.
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Figure 1. 
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Table 1

Baseline characteristics of participants. There were no differences between arms on these important variables.

IMMI
n=8
Mean (sd)

Education
n=8
Mean (sd)

CESD 8.0 (3.7) 8.5 (6.6)

PSS 10.8 (3.9) 13.6 (5.5)

mTICS 36.9 (2.6) 38.4 (4.4)

Age 76.9 (9.0) 75.5 (5.6)

Education 18.9 (2.4) 16.6 (2.5)

CESD-Center for Epidemiologic Studies Depression Scale; PSS- Perceived Stress Scale, mTICS-modified Telephone Interview for Cognitive 
Status.
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Table 2

Client Satisfaction Questionnaire results by question. Each question on the CSQ is listed here with the range 

of answer choice on the Likert Scale. There were no significant differences between arms on each question.

Question and scale of answer IMMI
n=8
Mean (sd)

Educ
n=8
Mean (sd)

1. How would you rate the quality of service you received in the study? 3.6 (0.5) 3.3 (0.7)

  Excellent -4 → Poor -1 X2(1) =0.99; p=0.32

2. Did you get the kind of service you wanted? 3.6 (0.5) 3.6 (0.5)

  No, definitely not -1 → Yes, definitely -4 X2(1) =0.03; p=0.86

3. To what extent has our study met your needs? 2.9 (0.6) 2.3 (1.0)

  Almost all of my needs have been met -4 → None of my needs have been met -1 X2(1) =1.93; p=0.16

4. If a friend were in need of similar help, would you recommend our study to
    him?

3.4 (1.1) 2.7 (1.3)

  No, definitely no -1 → Yes, definitely -4 X2(1) =1.3; p=0.25

5. How satisfied are you with the amount of help you received? 3.6 (0.5) 3.4 (0.7)

  Quite dissatisfied -1 → Very satisfied -4 X2(1) =0.33; p=0.56

6. Have the services you received helped you to deal more effectively with your
    problems?

3.4 (0.7) 3.0 (0.8)

  Yes, they helped a great deal -4 → No, they seemed to make things worse -1 X2(1) =0.75; p=0.38

7. In an overall, general sense, how satisfied are you with the service you
    received?

3.5 (0.5) 2.9 (1.1)

  Very satisfied -4 → Quite dissastisfied -1 X2(1) =1.1; p=0.29

8. If you were to seek help again, would you come back to the study? 3.0 (1.1) 2.3 (1.1)

  No, definitely not -1 → Yes, definitely -4 X2(1) =1.5; p=0.22
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Table 3

Mood and related measures. Mean values and standard deviations are listed by arm on mood and related 

outcomes evaluated before and after intervention.

IMMI Education

Before
Mean (sd)

After
Mean (sd)

Before
Mean (sd)

After
Mean (sd)

CESD 6.3 (6.0) 6.6 (5.0) 6.8 (5.1) 5.8 (7.5)

PANAS_P 36.6 (6.8) 33.8 (7.1) 36.9 (6.6) 35.5 (5.7)

PANAS_N 13.8 (6.6) 14.1 (4.3) 13.6 (4.2) 16.4 (9.0)

PSS 11.0 (7.0) 14.4 (4.6) 10.9 (3.4) 14.4 (6.3)

PSQI 6.9 (5.0) 7.6 (6.4) 6.1 (4.9) 6.4 (3.3)

Mindfulness 134.8 (20.9) 145.1 (19.7) 136.4 (20.6) 146.9 (22.1)

CESD-Center for Epidemiologic Studies Depression Scale; PANAS-Positive and Negative Affect Scale; PSS- Perceived Stress Scale; PSQI-
Pittsburgh Sleep Quality Index.

Altern Ther Health Med. Author manuscript; available in PMC 2016 May 20.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Wahbeh et al. Page 19

Table 4

Cognition and related measures. Mean values and standard deviations are listed by arm on cognition and 

related outcomes evaluated before and after intervention.

IMMI Education

Before
Mean (sd)

After
Mean (sd)

Before
Mean (sd)

After
Mean (sd)

Simple Reaction time 366.9 (64.2) 379.4 (64.2) 351.3 (76.8) 364.4 (78.8)

Flanker Task Conflict Effect 68.4 (268.5) −3.0 (239.1) −34.5 (384.7) 282.7 (280.1)

Letter Number Sequencing 7.9 (2.4) 7.8 (2.7) 9.5 (2.6) 8.8 (3.1)

COWA 35.6 (11.6) 37.8 (10.3) 42.0 (14.4) 42.5 (13.9)

AVLT trial 1–5 37.8 (8.2) 40.8 (9.1) 42.5 (12.1) 42.4 (7.6)

AVLT delay retention 0.6 (0.4) 0.6 (0.3) 0.7 (0.2) 1.6 (2.6)

COWA-Controlled Oral Word Association Test; AVLT-Rey Auditory-Verbal Learning Test
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