1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
HIV Clin Trials. Author manuscript; available in PMC 2020 December 15.

-, HHS Public Access
«

Published in final edited form as:
HIV Clin Trials. 2010 ; 11(6): 325-331. doi:10.1310/hct1106-325.

Monthly Unannounced Pill Counts for Monitoring HIV Treatment
Adherence: Tests for Self-Monitoring and Reactivity Effects

Seth C. Kalichman?!, Christina Amarall, Connie Swetszel, Lisa Eaton?, Moira O.
Kalichman!, Chauncey Cherry!, Mervi Detorio3#4, Angela M. Caliendo?3, Raymond F.
Schinazi34

1Department of Psychology, University of Connecticut, Storrs, Connecticut, USA;

2Department of Pathology and Laboratory Medicine, Emory University School of Medicine,
Atlanta, Georgia, USA;

3Center for AIDS Research, Emory University School of Medicine, Atlanta, Georgia, USA,;

“Department of Pediatrics, Veterans Affairs Medical Center, Decatur, Georgia, USA

Abstract

Background: Unannounced home-based pill counts conducted in person or on the telephone are
reliable and valid for monitoring medication adherence. However, expecting to have one’s pills
counted, organizing medications for pill counts, and increased attention from the person
conducting the pill counts may have reactive effects and inadvertently improve adherence. The
current study determined whether monthly unannounced pill counts conducted by telephone
influence adherence over time.

Methods: Two prospective cohorts, one drawn from a social support condition in a behavioral
intervention trial (n=186) and the other an observational study (n=187), were followed for 12
months and 8 months, respectively. Medication adherence was monitored using monthly
unannounced pill counts conducted by telephone. In addition, blood plasma viral load was
collected at the final pill count for the observational cohort.

Results: Analyses did not indicate increases in medication adherence over time for antiretroviral
or psychiatric medications among men, women, people with detectable and undetectable viral
loads, and various medication regimens.

Conclusions: Unannounced pill counts conducted by telephone do not demonstrate reactivity

effects and remain a viable, unobtrusive, objective method of monitoring medication adherence.
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Antiretroviral therapy (ART) has transformed HIV infection from a life-threatening disease
to a chronic condition, and there are now efforts to expand the benefits of ART to prevent
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HIV transmission.! Close adherence to ART is necessary to achieve viral suppression, the
key to therapeutic and preventive benefits.1=3 Whereas viral load testing ultimately
determines the clinical benefits of ART, monitoring adherence is necessary to correct lapses
in adherence before HIV viral rebound.* HIV/AIDS treatment research also depends on
reliable and valid methods of monitoring adherence, for which there are few options.

Unannounced pill counts show promise for monitoring ART adherence in research settings,
including clinical trials. Unlike office-based pill counts, unannounced pill counts ensure that
all medications needed to determine adherence are available at the time that pills are
counted. In addition, unannounced pill counts reduce pill dumping, where patients
intentionally discard medications to avoid revealing missed doses,” as well as other serious
limitations posed by office-based pill counts.6 Bangsberg et al” demonstrated that
unannounced pill counts conducted in patients’ homes yield adherence data comparable to
electronic medication monitoring. Unannounced pill counts also correspond with viral load
at a magnitude similar to that observed with electronic medication monitoring. More
recently, Bangsberg et al’s home-based pill count procedure was adapted for use over the
telephone. Unannounced pill counts conducted by phone have been validated against home-
based pill counts with strikingly similar results. The associations between phone-based pill
counts and viral suppression also mirror those observed from home-based pill counts.8-10
Unannounced pill counts therefore offer a viable and cost-efficient method of monitoring
ART adherence.

One unanswered question about unannounced pill counts is whether counting pills
influences medication-taking behavior. Self-monitoring and reactivity effects are a common
problem in behavioral assessment, particularly when the assessment method increases
awareness, conscientiousness, and self-regulatory processes.11-13 The potential for reactivity
to objective adherence assessments has even been capitalized on in medication adherence
interventions. For example, feedback from electronic medication monitoring devices has
helped patients take corrective action to improve their adherence.1* Monthly contact with
someone who counts patients’ pills may also influence adherence behavior through subtle
social cues, increased self-conscientiousness, and inadvertent reminders. Assessment
reactivity in medication monitoring therefore risks improving and overestimating adherence.
Measurement reactivity is of particular concern when interpreting outcomes from adherence
intervention trials, where improved adherence from medication monitoring will confound
intervention effects. To date, no study has examined the potential adherence reactivity effects
of monthly unannounced pill counts.

The current study used data from 2 independent cohorts to examine changes over time in
ART adherence monitored by monthly telephone-based unannounced pill counts. The first
cohort consisted of participants in support groups that served as a condition in a behavioral
intervention trial. Participants in this intervention received a stress reduction and nutrition
intervention for people living with HIVV/AIDS. Data from the first cohort included
unannounced pill counts for ART and psychiatric medication adherence, both monitored for
12 months. Second, reactivity to unannounced pill counts was examined in an 8-month
prospective observational cohort. Blood specimens were obtained from participants in the
second cohort at the end of the 8-month observation period to examine the association
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between viral load and changes in adherence over time. We tested whether adherence
changed over time in both cohorts and whether changes in adherence differed for ART and
psychiatric medications, men and women, and in association with subsequent viral load.

METHODS

Participants

Two cohorts were examined in this study. Cohort 1 consisted of 112 men, 62 women, and 12
transgender persons who were taking ART and were enrolled in a behavioral intervention
trial. Participants attended support groups that were focused on stress reduction and nutrition
followed by monthly unannounced pill counts conducted by telephone for 1 year. The
intervention did not include any adherence-enhancing components. The second cohort
included 138 men, 46 women, and 3 transgender persons living with HIV/AIDS and taking
ART. Persons in Cohort 2 were enrolled in a prospective observation study that included
medication monitoring by unannounced pill counts for 8 months.

Measures

The same adherence and behavioral measures were obtained in both cohorts. In Cohort 1,
measures were collected using audio computer-assisted structured interviews (ACASI); in
Cohort 2, measures were collected using self-administered procedures. Monthly telephone-
based unannounced pill counts were conducted for both cohorts. Blood specimens for viral
load testing were collected after the final unannounced pill count in Cohort 2.

Demographic and health characteristics—Participants reported their age, ethnicity,
education, income, and related demographic information. We asked participants to report the
year that they tested HIV positive and their most recent CD4 cell count.

Unannounced telephone-based pill counts—Using an adaptation of the
unannounced home-based pill count,” we conducted monthly (28 days + 7 days)
unannounced pill counts by telephone. The telephone adaptation of unannounced pill counts
has been validated against home-based pill counts and patient viral load.8:° At an office
intake session that included informed consent, participants were trained to count their
medications using the following steps after answering the telephone: (a) bring all
medications that are in the home to a comfortable flat surface near the telephone, including
closed bottles, pocketed doses, and pill boxes; (b) sort medications into clusters; (c) select a
medication and tell the pill counter the prescription numbers, refill dates, number of refills
remaining, and dispensed quantities; (d) report lost or gained pills since the previous count
and whether the drug was taken that day; (e) count pills using pharmacist tray and cup
provided by the study (if using a pillbox, open each compartment to count the pills without
removing them from containers); (f) repeat procedure to double-count all pills.

Participants were called by a trained pill counter at an unexpected time to count their pills.
Participants in Cohort 1 counted ART medications (n = 175) and when applicable they also
counted their psychiatric medications prescribed for depression and other mental health
conditions (n = 73). Only psychiatric medications taken daily were counted. For Cohort 2,
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only ART medications were counted. All of the data needed to calculate adherence were
tabulated, including prescription numbers, refill dates, and dates that medications may had
been stopped and started between pill counts.

Calculating adherence—Adherence was calculated for all points at which there were 2
consecutive pill counts. Participants who missed a pill count were contacted the next month.
Adherence was defined by the difference between pills counted at 2 consecutive times
divided by the pills prescribed, taking into account the number of pills dispensed, lost,
gained, and taken that day. Stopped medications were adjusted for number of days between
the previous pill count and the stop date. Refill information, specifically the prescription
numbers, filled dates, and remaining number of refills, were used to verify the accuracy of
medications dispensed.

Blood specimen collection and laboratory analysis—Participants in Cohort 2 were
asked to come to the project office to provide blood specimens to test for viral load within 1
week after their final unannounced pill count. Blood samples were obtained at the project
offices using standard phlebotomy and were couriered to the lab for processing. Whole
blood specimens in EDTA tube (Becton Dickinson) were centrifuged at 500 g for 10 minutes
within 4 hours of collection. The plasma was recovered and aliquoted into 1 mL samples and
stored at —70°C. Plasma viral load was determined by the Amplicor HIV-1 Monitor test
(Roche Diagnostics, Indianapolis, Indiana, USA) with sensitivity for detecting down to 50
copies/mL.

Data Analyses

In both cohorts, participants were followed using monthly phone assessments regardless of
whether they had stopped taking medications or were not reached the previous month. We
therefore included participants who started treatment, stopped treatment, and changed
regimens. Sample sizes vary at each time point, with some participants initiating
medications and stopping medications over time. All analyses used available data at each
time point. Generalized estimating equations (GEE) were used to test for changes in
adherence over time. We used a repeated measures approach with 12 adherence time points
for Cohort 1 and 8 time points for Cohort 2. We also used GEE to test for effects of
participant gender and time on adherence in Cohort 2. In these analyses, participant gender
and assessment times as well as the Gender x Time interaction were examined in association
with monthly adherence. We also examined differences in adherence over time for various
ART regimens.

Adherence was also examined in relation to viral load in Cohort 2. A multivariable GEE was
performed to test the association between medication adherence over time and subsequent
viral load. This analysis tested adherence for persons who later demonstrated detectable and
undetectable viral loads. Finally, we examined the correlations between ART adherence at
each time point with viral load collected after the final pill count to test for associations
between adherence and viral load.
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Ninety percent of participants in Cohort 1 were African American, 7% were white, and 3%
self-identified as another race/ethnicity. The mean age of Cohort 1 was 45.3 (50 = 6.5) and
had been diagnosed with HIV infection a mean of 12.4 years (SD = 5.9) earlier. The average
CD4 cell count in Cohort 1 was 429.9 (SD = 286.1), and 54% had an undetectable viral load.
Cohort 2 was 89% African American and the average age was 45.8 (SD = 7.0), with
participants testing HIV positive an average of 13.4 (SD = 6.8) years earlier. For Cohort 2,
the mean CD4 cell count was 465.6 (SD = 306.1), and 61% of participants in Cohort 2 had
an undetectable viral load.

For Cohort 1, a total of 175 of the 186 (94%) were taking ART and 73 (39%) participants
were taking psychiatric medications. Eighty-five percent of psychotropic medications were
anti-depressants and 15% were anti-psychotics. Retention rates for Cohort 1 were 85% at the
6-month phone call and 72% at the 12-month call. For Cohort 2, 87% of participants
provided adherence data at the 4-month phone call and 79% at the 8-month phone call. In
addition, 161 (86%) participants in Cohort 2 provided blood specimens for viral load testing
within 1 week of their final 8-month phone call.

Changes in Adherence Over Time

For Cohort 1, the GEE analysis indicated significant effects of time on ART adherence for
Cohort 1, Wald 211 = 23.6, P< .01; adherence decreased over time (see Figure 1). GEE
analysis for psychiatric medications did not indicate significant changes over time, Wald
X211 = 8.0, P=ns. For Cohort 2, GEE analyses showed the main effect for time was
significant, Wald X27 = 14.8, P<.05; adherence decreased. The effects of gender, Wald le
=0.03, P=ns, and the Gender x Time interaction, Wald y?; = 2.4, P= ns, were not
significant (see Figure 2). Once again, final adherence values were lower than the initial
adherence values. Examination of adherence to classes of ART medications and number of
pills in ART regimens did not indicate any evidence for improved adherence in response to
repeated unannounced pill counts (see Table 1). Adherence did not vary more than 5%
across time points for standard regimens and regimens with 3 or fewer pills. Adherence for
other regimens and regimens with 4 or more medications were somewhat more erratic.
However, in no case was there a pattern that suggested adherence improved over time.

GEE analyses were performed to compare participants who demonstrated undetectable and
detectable viral loads on their adherence over time. Results showed a main effect for viral
load, Wald le =20.9, P<.01; persons with detectable viral loads had lower adherence.
There was also a main effect for time, Wald x?7 = 17.8, £< .01; adherence diminished over
time. There was also a significant Viral Load x Time interaction, Wald X27 =19.3, P< .01;
participants with undetectable viral loads demonstrated stable adherence, whereas
participants with a detectable viral load demonstrated deterioration in adherence (see Figure
3).

With the exception of Time 1, results demonstrated that individuals who had an undetectable
viral load at the final follow-up had significantly better ART adherence than those whose
viral load was detectable (see Table 2). Adherence was significantly correlated with viral
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load across time points, with the highest magnitude correlation occurring closest to viral
load testing.

DISCUSSION

There are few methods available to objectively and reliably monitor medication adherence.
Unannounced pill counts conducted by telephone offer a new approach to monitoring
adherence. The current study replicates previous research to show that phone-based
unannounced pill counts correspond with HIV viral load in an expected pattern.8 Results
from 2 independent cohorts that measured ART adherence as well as psychiatric medication
adherence failed to find evidence that monthly unannounced pill counts improved adherence.
In fact, results suggested decreases in adherence over time. This same pattern was observed
for men and women, ART and psychiatric medications, people with detectable and
undetectable viral loads, various ART regimens, and regimens with a range of numbers of
medications. We conclude that monthly unannounced pill counts do not increase medication
adherence.

The current study supports the use of unannounced pill counts for monitoring ART. One
feature that limits the feasibility of unannounced home-based pill counts is the cost
associated with repeatedly sending assessment staff to patients’ homes for pill counts.
Conducting unannounced pill counts by telephone substantially reduces staff resources and
patient burden. However, the telephone procedure does not allow for visual confirmation of
numbers of pills counted. Even though unannounced phone-based pill counts reduce the
likelihood of pill dumping and other sources of bias associated with office-based pill counts,
mishaps such as miscounting, dropping pills, losing and lending pills, confusing
medications, and losing bottles of medication can introduce error in unannounced phone-
based pill counts. However, unannounced pill counts may not be feasible for monitoring
adherence in all settings. For example, research is needed to determine implementation
feasibility in clinical care.

The current findings are consistent with past research on unannounced pill counts.® The
degree to which our findings are able to be generalized to other settings is yet to be
determined. Even though it may be possible to monitor medications more often than
monthly, such as biweekly, the current reactivity findings may not apply to more frequent
pill counts. Our study also monitored participants for 1 year or less, leaving open the
question of whether monthly medication monitoring may have reactive effects over the
longer term. With these limitations in mind, the current study supports the reliability,
stability, and utility of unannounced pill counts conducted by telephone.

The current findings have implications for monitoring medications in clinical trials. Until
now, it was unknown whether monthly unannounced pill counts have reactivity effects on
medication adherence. The potential to confound intervention outcomes with measurement
reactivity could reduce statistical power in clinical trials and would clearly contraindicate
using pill counts as an adherence intervention outcome variable. The lack of evidence for
assessment reactivity from unannounced pill counts observed in the current study builds
confidence that phone-based pill counts can yield reliable and nonconfounding monthly
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herence data. Research is now needed to determine the utility of phone-based
announced pill counts in clinical settings. Adherence nurses and counselors who routinely
Il patients to check in with how they are doing may benefit from an immediate medication

monitoring procedure.
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Figure 1.
Estimated means for adherence to antiretroviral therapy and psychiatric medications

assessed by monthly unannounced pill counts, Cohort 1.
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Figure2.
Estimated means for adherence to antiretroviral therapy assessed by monthly unannounced

pill counts for men and women, Cohort 2.
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Figure 3.
Estimated means for adherence to antiretroviral therapy assessed by monthly unannounced

pill counts for participants with undetectable and detectable viral load measured at 8 months,
Cohort 2.
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