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Abstract

Objective—Nonadherence reduces glaucoma treatment efficacy. Motivational interviewing (MI)
is a well-studied adherence intervention, but has not been tested in glaucoma. Reminder
interventions also may improve adherence.

Design—201 patients with glaucoma or ocular hypertension were urn-randomized to receive Ml
delivered by an ophthalmic technician (OT), usual care, or a minimal behavioral intervention
(reminder calls).
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Main Outcome Measures—Outcomes included electronic monitoring with Medication Event
Monitoring System (MEMS) bottles, two self-report adherence measures, patient satisfaction, and
clinical outcomes. Multilevel modeling was used to test differences in MEMS results by group
over time; ANCOVA was used to compare groups on other measures.

Results—Reminder calls increased adherence compared to usual care based on MEMS, p = .005,
and self-report, p=.04. MI had a nonsignificant effect but produced higher satisfaction than
reminder calls, p=.007. Treatment fidelity was high on most measures, with observable
differences in behavior between groups. All groups had high baseline adherence that limited
opportunities for change.

Conclusion—Reminder calls, but not M, led to better adherence than usual care. Although a
large literature supports MI, reminder calls might be a cost-effective intervention for patients with
high baseline adherence. Replication is needed with less adherent participants.

Keywords
adherence; glaucoma; motivational interviewing; reminder; treatment satisfaction

Glaucoma is a condition in which treatment is often suboptimal, and nonadherence is a
major barrier to treatment. Estimated 12-month adherence is too low for therapeutic effects
in 30%-50% of patients based on self-report (Gordon & Kass, 1991), pharmacy fills
(Friedman et al., 2007; Schmier, Covert, & Robin, 2009), and electronic monitoring (Cook,
Schmiege, McClean, Aagaard, & Kahook, 2011; Okeke et al., 2009a). Nonadherence is
common in glaucoma despite serious consequences that include disease progression and
vision loss (Rossi, Pasinetti, Scudeller, Radaelli, & Bianchi, 2010).

Motivational Interviewing to Improve Treatment Adherence

Many of the barriers to adherence in glaucoma treatment are linked to motivation (Cook et
al., 2014): For instance, initial vision loss is not noticeable to patients and benefits of
treatment only accrue long-term, but medication side effects are immediate. Interventions to
improve adherence must address these motivational barriers (Cook, 2006). Motivational
interviewing (M) is a patient-centered psychological counseling method with a strong
evidence base that is growing in use across diverse health care settings (Cook et al., 2016).
Key components of Ml include a recognition that all people are ambivalent about change, a
guiding and egalitarian style rather than a directive “expert” role, and the use of strategies
like reflective listening and open-ended questions to draw out patients’ own statements about
their motivators, challenges, and decisions related to health behaviors (Miller & Rollnick,
2013). M1 can be successfully delivered by a broad range of professionals and has proven
efficacious in promoting many different types of health behavior change (Lundahl, Kunz,
Brownell, Tollefson, & Burke, 2010), including adherence (Cook, 2006). Ml functions by
increasing counselors’ empathic attitudes and listening behaviors, which help to build
patients’ motivation for change (Miller & Rose, 2009; Markland, Ryan, Tobin, & Rollnick,
2005). A small-scale pilot study showed that MI delivered by an ophthalmic technician (OT)
was feasible and acceptable to patients and providers (Cook, Bremer, Ayala, & Kahook,
2010). Meta-analyses of MI have shown effects superior to treatment as usual or wait list,
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and similar to those of active interventions like cognitive-behavioral therapy (Burke,
Arkowitz, & Menchola, 2003; Lundahl et al., 2010). However, Ml has not been tested as a
strategy to improve glaucoma adherence in a full-scale randomized controlled trial (RCT).

Reminders as an Alternate Adherence Intervention

Despite the strong evidence base for MI, many practitioners find this patient counseling
approach to be quite different from their usual approach to care, and therefore more
challenging to implement (Cook et al., 2016). Reminder telephone calls from clinic staff are
a much simpler intervention that has been studied as a way to improve glaucoma treatment
adherence. Although reminder calls contain none of the methods used to elicit and
strengthen motivation used in MI (Miller & Rose, 2009), they nevertheless may include
therapeutic elements of hope and caring (Lambert & Ogles, 2004), may increase patients’
accountability through a monitoring effect (Cook, Schmiege, McClean, Aagaard, & Kahook,
2011), or might serve as a prompt that re-engages clients’ own self-regulatory abilities
(Sitzmann & Ely, 2010). Reminder calls as implemented in routine clinical practice —a
single call before or after each appointment — are too infrequent to serve as prompts in the
classical conditioning sense but might work through behavioral mechanisms like social
reinforcement (Cook, 2006). There is some experimental evidence that reminders improve
glaucoma adherence specifically (Okeke et al., 2009b; Boland, Chang, Frazier, Plyler, &
Friedman, 2014), and one study found that reminders had comparable effects to Ml for
mammography screening (Taplin et al., 2000). Nevertheless, a Cochrane review concluded
that reminders generally have the strongest effects when included as one element of a multi-
component adherence intervention (Haynes, Ackloo, Sahota, McDonald, & Yao, 2008).

Purpose of the Current Study

Methods

Participants

Building on previous pilot work, we designed a full-scale RCT to test the hypothesis that Ml
counseling would result in greater medication adherence than usual glaucoma care. To
provide a strong test of this hypothesis, the current study included important methodological
features such as multiple sites and interventionists to improve generalizability, a larger
sample that was stratified to increase comparability of the experimental and control groups,
a well-validated behavioral measure of adherence as the primary dependent variable, and
additional secondary measures to confirm the adherence results. In addition to M1 and usual
care, we included a third group in the study that provided reminder calls. This group was
intended as a minimal behavioral intervention that could provide some potential benefit with
little time expenditure or staff training required. Based on prior research we did expect some
benefit of reminder calls, but based on the meta-analytic findings and Cochrane review cited
above, we hypothesized that M1 would be superior to reminder calls that did not contain
these elements.

Participants were recruited into this RCT from 3 specialty glaucoma clinics in Denver
Colorado; Portland Oregon; and Nashville Tennessee; two were university-affiliated, the
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other was independent. Human subjects approval was obtained at each site, confidentiality
was protected, and participants gave written informed consent. Based on /nclusion criteria,
all participants were adults (minimum age of 18, no upper limit) with either open-angle
glaucoma or ocular hypertension, were prescribed a single eye drop (monotherapy or
combination drop), and had a visual field test in the past 9 months. Exclusion criteria were
any plan for surgery in the next 6 months or any serious condition that in the judgment of the
treating clinician precluded participation. During recruitment, we included patients with
either ocular hypertension (36 or 18%) or open-angle glaucoma (165 or 82%) because both
have similar treatment and follow-up. There were no other changes from the original
protocol on clinicaltrials.gov (protocol #NCT01409421), and the trial ended as planned.
Flow of patients through the study is shown in the CONSORT diagram (Consolidated
Standards for Reporting Trials: Figure 1).

A total of 260 eligible patients were approached for the study and 201 (77.3%) agreed to
participate. Participants were more often female (63.7% versus 49.3%), /1/2(1) =4.44, p=.
04, ¢ = .13, African American (19.9% versus 6.0%), )(2(1) =471, p=.03, ¢=.13, and
slightly younger (M= 65.0 years versus 69.9), {251) = 2.69, p=.008, d= 0.43, than those
who refused participation. There were no differences (s > .65) between participants and
nonparticipants in the percentage who were Latino/Latina or the percentage with insurance.
Participants had an average of 3.5 comorbid conditions, most commonly heart disease
(64.2%), chronic pain (37.8%), non-glaucoma eye conditions (29.9%), diabetes (21.9%),
respiratory conditions (16.4%), and cancer (13.4%). Similarities between participants and
nonparticipants, and participants’ high level of comorbidities, each suggest high external
validity in this study.

Design—We randomly assigned participants to usual care, an intervention group with usual
care plus MI, or a minimal behavioral intervention with usual care plus reminder calls.

Study Visits—Ophthalmologists identified eligible patients from clinic schedules and
contacted them in person during a routine appointment. After the patient’s ophthalmologist
described the study, a coordinator reviewed procedures and obtained written informed
consent. Recruitment occurred from July 2011 to January 2013, with follow-up through June
2013.

After enrollment, all participants received a Medication Event Monitoring System (MEMS)
bottle for adherence data collection, as described below. At a first visit, participants
completed questionnaires and the study coordinator trained the participant to use the MEMS
bottle. MEMS have a reactive measurement effect that at least temporarily increases
glaucoma treatment adherence because patients know they are being monitored (Cook et al.,
2011; Richardson et al., 2013). To reduce this potential source of bias, all participants
completed a 2-month run-in monitoring period with MEMS prior to randomization. This
procedure has resulted in a return to baseline adherence in other studies (Cook et al., 2011,
Richardson et al., 2013). After 2 months participants returned to download MEMS data,
complete questionnaires, and be randomly assigned to one of the study conditions. After a 3-
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month intervention, participants returned for a third visit to download MEMS data and
complete final questionnaires.

Randomization—At the second visit, the study coordinator used an urn randomization
program (Matthews, Cook, Terada, & Aloia, 2010) to stratify participants across groups
within each recruitment site. Urn randomization is an adaptive allocation method where the
probability of a particular group assignment changes based on group characteristics so far.
Stratification criteria were participants’ age (<65 years, 65-80 years, or >80 years),
glaucoma severity (mean deviation <—6 or >-6), and baseline MEMS adherence (<80% or
>80%). Participants were not excluded based on initial adherence, which we expected to be
high due to reactivity (Cook et al., 2011). The urn procedure was expected to equalize
groups on the stratification criteria as well as other variables; because it contained a random
element, it produced slightly unequal group sizes.

Masking—We masked ophthalmologists but not patients, OTs, or study coordinators to
participants’ group assignment, resulting in a single-blind study. Participants were given a
schedule of follow-up visits by the study coordinator who completed the urn randomization,
which did reveal their group assignment based on the frequency of contacts described for
each study condition on the consent form. However, participants were not informed of the
investigators’ hypotheses about which group was expected to be more effective. Allocation
information and study data were stored in a secure database separate from routine clinical
records. Separate research team members provided the MI and non-MI intervention calls.

Retention—Participants received an incentive of $25 per session for completing each study
visit ($75 total payment). Participants were not offered incentives for intervention sessions,
so all three groups received the same overall compensation. Retention was high: 90% of
patients randomized (177/196) actually completed the intervention phase. Participants who
dropped out generally reported reasons related to convenience, such as going on vacation or
living far away.

Interventions

Usual Care—All sites provided routine outpatient care by a glaucoma-subspecialty-trained
ophthalmologist, plus written education materials approved by the American Glaucoma
Society and/or ad hoc education and support. Formal approaches to patient counseling such
as Ml or routine telephone follow-up (other than scheduling) were not part of usual care at
any study site.

Reminder Calls—Participants in the reminder-call comparison group received 3 scripted
telephone calls from a clinic staff member with a reminder of their next appointment. They
were asked about their level of adherence, the reasons for any missed doses, and their use of
the MEMS bottle. Participants were instructed to contact their ophthalmologist if they had
any medical questions. This condition provided increased attention and support compared to
usual care, and might also have improved adherence via monitoring or operant conditioning
effects.
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Motivational Interviewing—~Participants randomly assigned to the Ml intervention
received 3 one-to-one in-person meetings with an OT trained in MI (at weeks 1, 4, and 8
after randomization) plus 3 follow-up telephone calls from the same OT (at weeks 2, 6, and
12 after randomization). Each in-person or telephone contact began with a review of the
participant’s use of eye drops, barriers to taking medication, any adverse events, questions
about treatment, and level of readiness for behavior change. OTs then used MI strategies as
described below.

Treatment Fidelity—We evaluated the fidelity of MI based on published expert consensus
criteria (Bellg et al., 2004; Borrelli, 2011). First, to enhance study design fidelity we
obtained a pre-study review of all intervention and training materials by 3 independent
behavior-change experts, who were asked to consider whether the MI training appropriately
emphasized patient-centered counseling techniques and avoided education or persuasion
(Miller & Rose, 2009). The short protocol for reminder calls was also reviewed to ensure
that it did not contain any MI techniques. We measured training fidelity based on the amount
and type of Ml training completed by OTs, and with a validated pre/post-training
questionnaire on knowledge, abilities, and behaviors related to MI (Cook, Richardson, &
Wilson, 2012). We evaluated tfreatment delivery via an outside observer’s ratings of a 10%
random sample of MI and reminder call session recordings using the observational Ml skills
code (MISC: Moyers, Martin, Catley, Karris, & Ahluwalia, 2003), which counts the
frequency of specific counselor and client behaviors and provides global ratings of
counselors’ empathy and clients’ engagement on a scale from 1 = fowto 7 = high. MISC
coding was done by an experienced mental health professional and Ml trainer, who was
blind to study condition and not involved in intervention delivery, and who attended a coding
group to maintain reliability. We evaluated treatment recefpt based on enrollment and
attrition, and on the number and length of contacts in each condition. Finally, we evaluated
treatment enactment with a checklist completed by the OT or study coordinator after each
session (Cook et al., 2010) to evaluate participants’ adherence and readiness for change.
These treatment fidelity measures mirror those in other studies of MI (Resnick et al., 2005).

Primary Outcome: MEMS—We tested differences in adherence between the intervention
and control groups using MEMS, electronic devices that record the date and time a pill
bottle is opened. Reliability of MEMS is supported by a low rate of technical errors (Cook et
al., 2011) and MEMS data are considered valid based on their ability to predict adherence-
linked outcomes (Liu et al., 2001). Bottles with MEMS caps accommodate all currently used
glaucoma eye drops and have been used in other glaucoma studies (Cook et al., 2011;
Richardson et al., 2013). Participants were considered adherent if they took once-daily
medication within 22 to 26 hours after the previous dose, based on a commonly used +2-
hour window for correct timing (Cook et al., 2011; Richardson et al., 2013). Patients taking
2 and 3 times daily medications were considered adherent based on the total number of
doses taken, without any timing rules applied.

Secondary Outcomes: Self-Reported Adherence and Patient Satisfaction—
Although use of MEMS is considered a best practice for research, MEMS measure bottle
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openings rather than actual use of medication and do not always correlate with other
adherence metrics (Cook et al., 2011). The use of multiple adherence measures with
different sources of error is therefore recommended (Chesney, 2006). We supplemented
MEMS with two self-report scales. The Adherence Attitude Inventory (AAL: Lewis & Abell,
2002) is a 31-item measure of cognitive and behavioral items related to medication
adherence in chronic disease states. The last 3 items ask whether the respondent took a
targeted medication correctly today, yesterday, and the day before yesterday. Studies in other
chronic diseases have found 3-day recall to be valid based on detection of nonadherence and
correlations with known adherence predictors, physiological measures, and electronic
monitoring (Chesney et al., 2000; Mathews et al., 2002). Additionally, the Morisky scale
(Krousel-Wood et al., 2009), an 8-item self-report questionnaire, is the most widely used
self-report measure of adherence across many chronic disease states. Items ask about
respondents’ attitudes toward medication, barriers such as forgetting, and adherence
behavior. Internal consistency was a = .79, so items were averaged into a single score.

At the end of the intervention phase, participants also completed a satisfaction survey
(Battaglia, Benson, Cook, & Prochazka, 2013) on the level of support they received,
including support from the OT or study coordinator in the two intervention conditions.
Questions addressed satisfaction with relationship factors that are emphasized in Ml, such as
the support person took time to listen to me, I felt comfortable talking with the support
person, and my freedom to choose was respected whether | used my medication or decided
not to. The survey’s 15 items, rated on a 1-5 Likert-type scale from Neverto Always,
evaluate patients’ perceptions that they are receiving individualized, caring, and patient-
centered treatment. All items loaded on a single factor with internal consistency reliability of
a = .73, and were averaged together.

Exploratory Measures—Participants also completed surveys on satisfaction with
medication and the doctor-patient relationship, (Cook et al., 2014), motivation and barriers
to adherence (Cook, McElwain, & Bradley-Springer, 2010), and other measures. Participants
used the VFQ-25 (Visual Functioning Questionnaire: Mangione et al., 2001) to rate their
perceived health, perceived eyesight, worry about eyesight, eye symptoms, and overall
quality of life. Finally, we extracted medical chart data on two key clinical outcomes: intra-
ocular pressure and visual field. We tested each variable for between-group differences in
exploratory analyses.

Data Analysis

General Approach—-Participants’ demographic and clinical characteristics and treatment
fidelity data were examined descriptively. For the primary outcome, participants’ MEMS-
based adherence was compared across groups over time using multilevel modeling. Week
since the start of the intervention was entered as a within-person factor in random-effects
regression models, with the percent of doses taken each week as the dependent variable. In
this analysis, a significant group-by-time interaction effect would reflect differences between
groups in the trajectory of adherence, while main effects would indicate overall differences
by group or an overall trend of change over time. Baseline demographic and clinical
characteristics were screened to identify any pretreatment differences between groups. Any
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variables that did significantly differ, as well as those used for urn randomization, were
entered as between-person covariates. Study site was included as between-person covariate
to account for any differences based on patients’ geographic location, and site-by-treatment-
group interactions were also considered. The secondary outcomes and exploratory variables
were tested using analysis of covariance to examine differences in post-intervention scores.
All analyses controlled for pre-intervention scores on the relevant outcome, plus the other
demographic and clinical covariates.

Missing Data—Data were analyzed using an intent-to-treat method, based on participants’
group assignment as randomized regardless of whether they actually completed any
intervention components. No interim analyses were conducted. Because the rate of missing
data was low (4%-11% per variable) and values appeared to be missing at random, missing
data points were handled using multiple imputation. The only consistent pattern of
missingness involved MEMS data not being recorded for 21 out of 201 participants during
the baseline phase (10%) due to equipment failure (e.g., damaged or inactivated MEMS
devices). This is a level of missing observations that can be imputed without bias (Collins,
Schafer, & Kam, 2001).

Power Analysis—This study was powered based on the number of participants needed to
test treatment efficacy on the primary outcome measure within each study site. Projected
effect sizes were based on prior adherence studies using MI (Cook, 2006; Cook et al., 2010),
with an expected effect size of d= .65 for the difference between MI and usual care.
Although pilot study effects may be either over- or under-estimates (Leon, Davis, &
Kraemer, 2011), they are widely recommended as a basis for power analysis (Lenth, 2001)
and were used to set a lower limit for power under the most restrictive assumptions about the
data. The significance level for all tests was set at a < .05; we did not correct for alpha
across measures because scores on each outcome variable were relatively independent.
Power in multilevel models was based on the number of data points (60 participants per
group times 12 weeks) after correction for the intra-class correlation (/CC) of data from the
same participant (Hox, 2002), estimated at /CC = .70 based on prior research (Cook et al.,
2010). This analysis revealed that 20 participants were required in each of 3 groups to
achieve 80% power within each study site at the initially expected effect size. However,
because there were few between-site differences we were able to calculate final results using
a pooled sample, yielding power = .80 for effects as small as &= 0.15.

Demographic Differences by Experimental Group

Demographics by group are given in Table 1; there were no between-group differences other
than marital status, which we controlled for in subsequent analyses. As shown in Figure 1,
groups were approximately equal in size and had similar attrition. Patients who left the study
were no different (ps > .05) from those who remained based on age, gender, race/ethnicity,
education, time since diagnosis, number of medications, comorbidities, doses per day, intra-
ocular pressure, visual field, or treatment motivation. They were also no different at baseline
on either recall-based adherence, {25) = 1.22, p= .24, d=0.23, or Morisky scale score,
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X29) = 1.45, p= .16, d= 0.27. However, MEMS-based adherence was different at baseline,
with those who dropped out having significantly s/igheradherence, M= 78.8%, than those
who remained in the study, M= 66.3%, £27) = 2.49, p=.02, d= 0.48. This suggests that the
intervention reached those who most needed it, which we regard as a non-harmful selection
bias. However, we still controlled for baseline MEMS based on its use as a stratification
variable.

Demographic Differences by Recruitment Site

Participants at all three recruitment sites were similar in terms of age, A2, 190) = 0.89, p=.
41, 17 =009, gender, ¥?(2) = 3.52, p=.17, Cramer’s V= .09, and marital status, y%(8) =
9.30, p=.32, Cramer’s VV=.08. Compared to the other two sites, the Oregon site had
participants who were significantly more likely to be White, ;(2(2) =221, p<.001,
Cramer’s V=23, and who were more highly educated, A2, 189) = 5.22, p=.006, 7°=.
052. To account for these differences, we controlled for recruitment site as a covariate in all
subsequent analyses.

Treatment Fidelity

For the MI condition, 5 OTs (1 in Colorado, 2 in Oregon, and 2 in Tennessee) received an
average of 16 hours of training (range: 14 — 23), including in-person instruction, one-to-one
coaching, group audio-conference calls, review of session recordings, and discussion of best
practices and challenges in using MI. This combination of strategies has demonstrated
efficacy for Ml training (Miller, Yahne, Moyers, Martinez, & Pirritano, 2004) and was
supplemented by a written manual and decision support tools. Training included role-played
cases, but OTs were not required to reach a particular standard before beginning work with
patients. Pre/post self-report data showed greater knowledge after training, 45) = 4.41, p=.
007, d=1.47, and a nonsignificant change in willingness to use Ml techniques, 45) = 2.08, p
=.09, d=0.69. OTs also reported high perceived value of training, M= 4.50 (SD= 0.55) on
a 5-point scale. Training for the reminder call condition was minimal: 6 study coordinators
(2 in Colorado, 3 in Oregon, and 1 in Tennessee) received 30 minutes of training as part of a
half-day orientation to study design and procedures, with a simple 2-page call script and no
role-play exercises.

Observational coding data on treatment delivery for both conditions are shown in Table 2.
The overall percentage of MI-consistent counselor statements was 70% in the MI condition,
but only 26% in the reminder call condition where staff were not expected to use MI. This
greater-than-zero result for the reminder call condition was due to some use of open-ended
questions and did not represent treatment contamination; other Ml techniques like reflection
and elicitation were not used at all. Data from behavior checklists completed by OTs showed
a similar pattern, with a low but non-zero level of MI behaviors in the reminder calls. Counts
of individual MI-consistent behaviors such as reflection (expected to be higher in Ml) and
direct instruction (expected to be lower in MI), as well as the observer’s overall rating of Ml
skills, all showed expected differences between groups. Finally, OTs’ behavior checklists
showed more MI-consistent techniques in the MI group, M= 93%, than in the reminder call
group, M= 38%, {48) = 7.07, p< .001, d= 1.03, based on their own self-assessment. All
treatment delivery variables improved over time in the MI group (s < .01 in ANOVAs of

Psychol Health. Author manuscript; available in PMC 2018 February 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Cook etal.

Page 10

MISC scores with time as a random factor), indicating that counselors’ M1 skills gradually
increased.

Treatment receipt is supported by the finding of <10% attrition after randomization, and by
the analyses above showing few differences between participants and nonparticipants. This
pattern of results suggests that MI was acceptable to a broad range of patients with
glaucoma. The number of contacts in each condition is shown in Figure 1 above. As
expected, reminder calls were shorter, M= 3.0 minutes (SD = 1.99), than Ml calls, M=7.2
minutes (SD = 6.67), {10) = 6.68, p< .001, d=3.52. In-person MI sessions lasted //=15.7
minutes (SD = 9.16). OTs anecdotally reported that they found telephone sessions just as
effective as in-person sessions and easier to schedule; however, they preferred to have at
least one in-person meeting.

Finally, in the analysis of freatment enactment, there was no significant group-by-time
interaction in checklist-based adherence ratings, A2, 67) = 1.98, p= .14, 77 = .06. Patients’
rated readiness for change was also high in both groups and remained that way over time.
However, as shown in Table 2, patient engagement was rated substantially higher in the Ml
group, M= 4.60 (SD = 0.92), than in the reminder call group, M= 2.60 (SD=0.35), {9) =
5.65, p<.001, d=2.98, based on MISC ratings by an outside observer. Patients in the Ml
group also spoke more and made more statements indicating their potential readiness for
change. All of these patterns are in line with what has been reported in the Ml literature
(Moyers, Miller, & Hendrickson, 2005; Amrhein, Miller, Yahne, Palmer, & Fulcher, 2003),
suggesting that there were clear differences between the MI and reminder call conditions,
and that the MI condition included a substantial dose of the ingredients that are thought to be
therapeutically relevant in M.

Adverse Events

No adverse events related to either M1 or reminder calls were reported over the 2-year study
duration. A few participant complaints related to timely payment of incentives were reported
and resolved, and one complaint related to the MI counselor’s attitude or mannerisms was
investigated, found to be non-serious, and addressed as part of training.

Intervention Effects on Adherence

Baseline adherence was 78.2% based on MEMS, 91.3% on 3-day recall, and 94.8% on the
Morisky scale. These three scales were only moderately inter-correlated (bivariate rs = .38
—.53), supporting the decision to analyze them separately. The groups were similar at
baseline on MEMS, A2, 192) = 1.14, p= .32, 77 = .01, 3-day recall, A2, 192) = 0.52, p=.
59, 777 = .01, and the Morisky scale, A2, 192) = 0.52, p= .60, 77 = .01.

Figure 2 shows a pattern of higher MEMS-based adherence in the M1 and reminder call
groups relative to usual care, but the group-by-time interaction was non-significant in the
multilevel modeling framework, A22, 1911) = 0.68, p= .68, 77 = .01. However, there was a
significant main effect of group as shown in Table 3, A2,162) = 4.14, p= .02, 7° = .05,
indicating differences between groups independent of study week. Post hoc comparisons
among individual groups showed that reminder calls were superior to usual care based on
the MEMS measure, {162) = 2.88, p=.005, d= 0.45, but that MI was not, 162) = 1.37, p
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.17, d=10.22. Contrary to prediction, MI and reminder calls did not differ, {162) = 1.46, p
.15, d=10.23.

Table 3 also shows pre- and post-intervention means for the two self-report adherence
measures, with a significant main effect of group on each self-report measure. Post hoc tests
revealed that the post-treatment difference between reminder calls and usual care was also
significant for both recall, {113) = 2.10, p=.04, d= 0.40, and the Morisky scale, {113) =
4.54, p=.006, d= 0.85. MI and usual care were not significantly different on recall, {121) =
1.83, p=.07, d=0.33, although there was a significant difference on the Morisky scale,
#(121) = 2.11, p= .04, d=0.38. There was no significant difference between Ml and
reminder calls on either recall, {108) = 0.64, p=.52, d=0.12, or the Morisky scale, £108)
=0.69, p=.49, d=0.13.

Patient Satisfaction

Post-intervention satisfaction was higher in Ml (M= 4.01, SD = 0.53) than reminder calls
(M=3.66, SD=0.83), {116) = 2.73, p=.007, d=0.49, or usual care (M= 3.40, SD=
0.94), £99) = 4.53, p<.001, d=0.92. Reminder calls and usual care had similar
satisfaction, p=.10.

Exploratory Analyses

We tested other between-group differences in exploratory analyses (Appendix). There were
no differences in satisfaction with medication or with the doctor-patient relationship. Both
MI and reminder calls were associated with better self-reported vision than usual care. But
two objective measures of vision — visual field and intra-ocular pressure — showed no
differences. Because many tests were run, it is likely that the one apparent difference is a
Type | error.

Discussion

In this multi-site RCT, reminder calls led to slightly but significantly better MEMS-based
glaucoma medication adherence than usual care. Despite strong research support for Ml in
other studies of health behavior change, including studies of adherence, in this study Ml had
a smaller effect size than reminder calls and was not significantly different from usual care.
A self-report recall measure of adherence showed a similar pattern of results, with
participants having higher adherence in the reminder call group than in usual care, but no
significant difference between M1 and usual care. However, patients were significantly more
satisfied with the interpersonal support they received in the MI group than in either the
reminder call group or usual care, suggesting that Ml did enhance the level of patient-
centered care.

M1I’s lack of efficacy in this study is surprising in light of extensive literature supporting Ml
as a method for improving health behaviors (Lundahl et al., 2010), including medication
adherence (Cook, 2006), as well as positive pilot study results in glaucoma (Cook et al.,
2010). MI’s smaller effect size in this study suggests that it was simply less efficacious than
reminder calls in this specific setting and patient population. This is especially surprising
given that Ml interactions were longer in duration and included 3 additional in-person visits.
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Furthermore, although OTs had no prior Ml training they did have patient care experience
while the staff making reminder calls generally did not, and treatment fidelity measures
showed clear differences between conditions that were all in the expected direction. All of
these differences would have been expected to favor MI. The only area where Ml did show
an advantage was patients’ satisfaction with relational aspects of care, which fits with MI’s
patient-centered focus. However, this advantage may not be enough to justify the additional
training and time required for OTs to learn M, especially given that reminder calls produced
greater adherence benefits.

The most surprising finding of the current study is that a relatively simple reminder call
protocol, originally designed as a minimal behavioral intervention condition and with no
claim to investigator allegiance, produced significant improvement in adherence based on
three separate measures. Brief reminders have been studied in the adherence literature and
are generally most effective when delivered as part of a multi-component intervention
strategy (Haynes et al., 2008). However, two other recent studies have shown reminders to
be effective in improving glaucoma medication adherence (Okeke et al., 2009b Boland et al.,
2014). Reactive measurement effects of adherence monitoring in prior glaucoma studies
(Cook et al., 2011; Richardson et al., 2013) also suggest that reminders can be efficacious
for this population. Although changes in adherence were small, they were potentially
clinically meaningful. For instance, Rossi and colleagues (2010) found that each percentage
point improvement in adherence (up to 90%) translates to about a 5% increase in the odds of
preserving existing vision.

The small effect sizes for both MI and reminder calls in this study can be explained in part
by a high overall level of adherence across all groups, a ceiling effect that resulted in limited
variability for most statistical tests. All participants had much higher baseline adherence
than has been previously documented in the glaucoma literature, which suggests that their
motivation for treatment was already relatively high. Prior studies have shown adherence
rates of 71% after just 2 months of treatment based on electronic eye dropper monitoring
(Okeke, et al., 2009a) and 59% after 12 months based on pharmacy data (Friedman et al.,
2007). Prior studies using MEMS have shown slightly higher adherence rates around 80%
after 2-3 months (Robin et al., 2007; Cook et al., 2011). Data shown above in Table 1
confirm that baseline motivation was high for all 3 study groups. The fact that baseline
adherence in this study was high compared to those prior findings means that patients might
have been more receptive to a minimal behavioral intervention that helped them to maintain
their existing high adherence levels. By contrast, MI may be more effective in patients with
lower current levels of motivation for adherence. In that context, reminder calls might be
viewed within a self-regulation model (Carver & Scheier, 2010) as a prompt to re-engage
effective self-regulatory processes (Sitzmann & Ely, 2010) by patients who already have
those skills and want to apply them in maintaining eye drop use.

Lack of treatment fidelity is not likely to explain MI’s lack of efficacy. Data from multiple
sources suggest that MI was delivered with appropriate fidelity by staff at three different
sites, was well received by patients, differed from a comparison condition based on
observational coding, and provided the active ingredients of empathy and client engagement
at levels likely to be therapeutic (Moyers et al., 2005). Delivery of MI was not perfect — as
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seen, for example, in only 23% use of reflections — but improved over time as OTs gained
experience. In addition, rated levels of empathy were high throughout, which has been
shown to be more important than behavior counts in MI (Lundahl et al., 2010; Moyers et al.,
2005). Furthermore, the conditions were clearly distinct in their use of MI techniques. It is
possible that if OTs had more practice or had been required to reach a particular fidelity
standard before the start of data collection, these results would have been stronger.
Variability in the OTs’ delivery of MI might in turn have obscured potential intervention
effects. However, it seems unlikely that even a higher-fidelity Ml intervention would have
produced better results in the context of the ceiling effect noted above and the prior meta-
analytic finding that fidelity does not predict outcomes (Lundahl et al., 2010).

Limitations and Directions for Future Research

Despite a number of methodological strengths, this multi-site RCT had some important
limitations. As noted above, our ability to detect group differences was hindered by a sample
of patients with high baseline levels of adherence. There are at least two plausible causes of
this unexpected finding: One is reactivity of the MEMS measure. Although MEMS are
widely used to measure adherence, they may have a greater impact on adherence in
glaucoma because patients are not used to storing their eye dropper in a large pill bottle. In
prior research we found a return to baseline adherence 6-8 weeks after glaucoma patients
started using MEMS (Cook et al., 2011), and in this study we specifically included a run-in
period to reduce reactivity, in which patients used the MEMS device to monitor their
adherence for 2 months before being randomized to one of the experimental groups. If
reactive measurement is the explanation, this effect was stronger and longer-lasting in the
current study than in past glaucoma research using MEMS (Cook et al., 2011; Richardson et
al., 2013).

Another working hypothesis for the high baseline adherence level, which we did not initially
consider, is that patients seen in specialty glaucoma clinics or taking monotherapy
medications may differ from typical patients with glaucoma in general ophthalmology
practice. These differences might favor higher adherence among specialty-care patients
(Quigley, 2014). For instance, patients who see a glaucoma specialist may have been
identified as having particularly severe glaucoma, may have experienced failure of other
treatment options, may work more closely with their ophthalmologist, may have especially
complex care needs, or may be particularly motivated to seek out the best available care. Our
participants did have a higher than expected educational level, consistent with this self-
selection hypothesis. Alternately, patients taking monotherapy glaucoma medication may
have less severe disease or less difficulty due to less demanding medication regimens, so our
selection criteria might have produced a relatively adherent sample. Future studies could
address these limitations by pre-screening patients for nonadherence, or by recruiting
participants in settings that have poorer baseline adherence.

Consistent with pilot research (Cook et al., 2010), this study showed high patient
acceptability based on enrollment results and limited attrition over time. This was true even
among African-American and Latino/Latina patients, two groups at higher risk for
glaucoma, suggesting that the interventions were acceptable to diverse groups. Participants
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were older and had multiple comorbidities, reflective of real-world practice. Participants also
had diverse medication regimens, with 14% taking medication more than once per day.
These participants might face additional barriers to adherence. Our analyses controlled for
the number of doses per day and comorbidities to reduce heterogeneity in the data.

Additional limitations were identified by OTs, who reported barriers to implementing Ml
because the method differed so much from their usual approach to care. It took time and
practice before trainees were able to routinely (a) ask open-ended questions rather than
closed questions, (b) reflect back what the participant said about barriers rather than
providing new factual information in response, and (c) use their already-strong people skills
while providing the Ml intervention. It is important to note that neither of the interventions
in this study involved patient education, which is more typical of OTs’ usual work. Many of
our trainees had strong interpersonal abilities, but initially seemed less relaxed with patients
when using MI; they tended to read M1 scripts as though the scripts were a research protocol
instead of applying M1 strategies flexibly in the context of a friendly conversation. Although
there were too few OTSs to test person-level differences in MI implementation, our
impression is that some OTs felt comfortable using MI sooner than others. Over time, these
trends diminished and all OTs appeared more fluent in their use of MI. We also could have
potentially enhanced the efficacy of Ml in other ways, such as offering a greater number of
patient contacts or following patients for a longer period of time. It is possible that
augmenting M1 with these features would lead to larger effects.

Finally, the three adherence metrics in this study were only weakly correlated, consistent
with other studies (Cook et al., 2011; Richardson et al., 2013). Although MEMS were the
study’s primary outcome, no measure of adherence is error-free (Chesney, 2006). Other
measures such as pharmacy fill data or electronic eye dropper monitoring might have shown
different results.

Conclusions

Treatment fidelity results in this study expand on previous pilot data (Cook et al., 2010) to
demonstrate that MI can be delivered by OTs. However, Ml in this study did not improve
adherence significantly and had a smaller effect size than a minimal behavioral reminder-call
intervention. MI training required time and practice, and staff delivering M1 outside a
research study would need to be redirected from other responsibilities. Furthermore, not all
ophthalmology practices have OTs in place to deliver this type of intervention, while most
do have office staff who could deliver scripted reminder calls. Reminder calls are therefore
recommended as a simple and potentially cost-effective intervention to improve glaucoma
medication adherence among ophthalmology specialty clinic patients who already have high
adherence. Despite MI’s efficacy in other settings, specialty clinics with high adherence may
represent a boundary condition in which M1 adds complexity without offering a significant
clinical advantage. This might be due to differential effects for the two interventions, with
MI being more useful only when patients are less motivated, and behavioral strategies such
as reminder calls being more useful for highly motivated patients. Even though Ml is widely
recommended and implemented as a patient-centered communication technique, additional
research is needed to determine when it should or should not be used.
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Figurel.

CONSORT diagram showing study enrollment, random assignment to conditions, follow-up,
attrition, and analysis sample.
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Figure 2.
MEMS-based adherence by experimental group, showing weekly means after adjustment for

all relevant covariates. MI = Motivational Interviewing, RC = Reminder Call intervention,
MEMS = Medication Event Monitoring System (electronic pill bottle monitoring devices).
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Mean (SD) or Frequency (%)

Characteristic Usual Care Reminder Calls Ml Difference
N 72 58 65
Age (years) M=644(113) M=66.1(118) M=654(105) ns
Gender — women 46 (63.8%) 39 (67.2%) 41 (63.1%) ns
men 26 (36.2%) 19 (32.8%) 24 (36.9%)
Race/Ethnicity — White 46 (63.9%) 43 (74.1%) 47 (72.3%) ns
African-American 16 (22.2%) 7 11 (19.0%) 9 (13.8%)
Latino/Latina 3(4.1%)7" 1(1.7%) 3 (4.6%)
Asian 4 (5.6%) 2 (3.4%) 0 (0%)
Native American 2 (2.7%) 0 (0%) 0 (0%)
unknown 2 (2.8%) 1(1.7%) 6 (9.2%)
Education — no diploma 3(4.1%) 3(5.2%) 6 (9.2%) ns
high school degree 6 (8.3%) 14 (24.1%) 10 (15.4%)
college degree 47 (65.3%) 24 (41.4%) 33 (50.8%)
master’s degree 11 (15.3%) 11 (19.0%) 13 (20.0%)
doctorate 2 (2.8%) 2 (3.4%) 3 (4.6%)
unknown 3(4.1%) 4 (6.9%) 0 (0%)
Employment — retired 28 (41.8%) 27 (50.9%) 35 (58.3%) ns
employed 28 (41.8%) 20 (37.7%) 17 (28.3%)
unemployed 8 (11.9%) 5 (9.4%) 7 (11.7%)
disabled 3 (4.5%) 1 (1.9%) 1 (1.7%)
unknown 5 5 5
Marital Status — married 42 (58.3%) 29 (51.8%) 45 (71.4%) x> =164,
single 9 (12.5%) 15 (26.8%) 8 (12.7%) p=.04,
widowed 8 (11.1%) 8 (14.3%) 8 (12.7%) $=.29
divorced 12 (16.7%) 4 (7.1%) 2 (3.2%)
unknown 0 2 2
Number of Comorbidities 3.5(2.4) 34(2.2) 34(2.3) ns
Number of Other Medications 6.4 (5.1) 6.7 (4.8) 6.4 (4.7) ns
Visual Field (log units) -2.9(3.8) -3.5(3.4) -3.4(3.9) ns
Intra-Ocular Pressure (mm Hg)  15.0 (4.2) 15.3 (4.5) 14.9 (3.5) ns
Number of Doses per Day 1.2 (0.5) 1.1(0.3) 1.2 (0.5) ns
Treatment Duration (months) 35.1(53.2) 38.5(54.0) 54.3 (61.3) ns
Baseline Motivation (1-5) 4.37 (0.29) 4.27 (0.51) 4.40 (0.35) ns

fOne participant was both African-American and Latina, and is counted twice.

Note. M1 = motivational interviewing; /s = not statistically significant
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Table 2

MISC Observational Coding Data — Treatment Delivery and Enactment

MISC Variable Reminder Calls Motivational Interviewing Benchmark Level for M1

Treatment Delivery: Counselor Behaviors

Total % MI-consistent statements 26% 70% 50% 7/-9506 % **

% reflection 0% 23% 40% 7-56% *

% open-ended questions 14% 49% 18% 7239 *

% direct instruction 13% 3% 4%

Rating of counselor’s Ml skills M= 256 M=577 5077
(8D=0.86) (8D=0.47)

Treatment Enactment: Participant Behaviors

% of time patient spoke 25% 59% 62067 %

# of change statements/minute M=0.21 M=0.29 —
(8D0=10.19) (8D=10.26)

Rating of patient engagement M=2.60 M=4.60 578"
(8D=0.35) (5D=0.92)

Note. Benchmark levels for the MI condition are drawn from:
fBaer, et al. (2004) study of MI training results for mental health professionals, using post-training means for the counselors who were considered
to be “Ml-proficient’;

*
Moyers, et al. (2005) study showing linkages between counselors’ level of proficiency on the global rating scales and clients’ outcomes in M,

Miller, et al. (2004) randomized trial of methods for learning MI, using average post-training means across the 4 training methods.

For the number of client change statements, we averaged by minutes of conversation to account for the fact that MI calls were longer and therefore
clients had more opportunity to make change statements. The average number of total change statements in 15-minute Ml calls was M= 4.55,
which is similar to the benchmark level of 5 per session reported post-training in another Ml training study by Schoener, Madeja, Henderson,
Ondersma, and Janisse (2006).
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