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ABSTRACT 

OBJECTIVE: To describe patient variables associated with adherence to Highly Active 

Antiretroviral Therapies (HAART) in the Tucson VA HIV Clinic. 

METHODS: A cross-sectional study of sixty-seven HIV-infected veterans on HAART 

regimens (two protease inhibitors or three or more antiretroviral medications) examined 

theorized patient, patient-provider and regimen predictors related to: HTV RNA viral 

load, one-month monitored adherence of one antiretroviral medication within the 

HAART regimen via Medication Event Monitoring System cap percent therapeutic 

coverage (%TC-ADH), and self-reported adherence (SR-ADH). Sixty-seven subjects 

completed self-report, and sixty MEMS Cap data. 

RESULTS: Subjects were male, white (78%), gay (54%) and/or intravenous drug using 

(31%), and educated (70% completed high school). Forty-three percent had an AIDS 

diagnosis, and antiretroviral history averaged five years. Thirty-five of sixty-seven (52%) 

had an HTV RNA <50 copies (undetectable). Forty-one of sixty (68%) had %TC-ADH 

>90%, and 41/67 (62%) had 100% SR-ADH over the previous 7 days. %TC-ADH and 

SR-ADH were correlated (r=.56 p<.0001). SR-ADH >90% was associated with an 

undetectable viral load (OR 3.3, CI 1.2-9.2). There was a trend toward an association 

between MEMS-ADH as a continuous variable and log viral load (p= 0.074). %TC-ADH 

>90% was not associated with viral suppression (OR 1.2, CI .39-3.5). Disruption of pill-

taking by activities of daily living was associated with a six-fold increased risk of viral 

load >50 copies (OR 5.9, CI 1.4-24.8). Belief in one's ability to take medication as 

ordered (OR 32 CI 4.4-234) was highly associated with SR-ADH >90%. Employment 
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was associated with lower odds of SR-ADH >90% (OR 0.12, CI .02-.67). Non-^te 

subjects had lower odds of %TC-ADH >90% (OR 0.18, CI .04-.93). A 10-point higher 

score on the HIV-MOS energy/fatigue scale (OR 1.46, CI 1.04-2.1), and belief in ability 

to take medication as ordered (OR 2.5, CI 1.2-5.0), were associated with greater odds of 

%TC-ADH>90%. 

CONCLUSIONS: SR-ADH was associated with HIV RNA viral load. Less than 62% of 

patients adhered at >90% based upon SR and %TC-ADH. Disruption of medication-

taking by activities of daily living, and poor self-efficacy may negatively affect 

adherence. Assessment of patient beliefs in their ability to take medications as ordered 

may be a clinically useful adherence screening question. 



13 

CHAPTER 1 
1.0 DISSERTATION OVERVIEW 

The intent of this dissertation was to explore the factors that influence adherence to 

Highly Active Antiretroviral Therapies (HAART) in the setting of Human 

Immunodeficiency Virus (HIV)-infection, as well as the measurement of HAART 

adherence. Chapter 1.0 will provide the rationale for this exploration, while Chapter 2.0 

will summarize the adherence knowledge base related to chronic disease and HAART 

adherence, as well as adherence measurement. Chapter 3.0 will specify the methods of 

the investigation, including analyses performed. Chapter 4.0 will present the results of 

these analyses, and Chapter S.O will summarize the research conclusions. 

1.1 Introduction 

Clinicians have long acknowledged the need for an enhanced understanding of 

adherence to clinical regimens; however, never before have they been equally challenged 

as with highly active anti-retroviral therapy (HAART). HAART regimens, consisting of 

combinations of anti-retroviral drugs, have become standard practice in the treatment of 

HIV disease. HAART requires that even asymptomatic HIV-positive persons take up to 

eight medication units every eight hours, according to strict and complicated 

administration guidelines, for an indefinite period of time. Adherence to such regimens 

often reduces quality of life, due to related adverse events and drug interactions, and 

often requires costly health-related expenses. Without adherence to these regimens, 

however, drug-resistant HIV strains may develop, affecting an individual's ability to 

respond to other anti-retroviral regimens, as well as creating the potential for 

transmissioa of drug-resistant HIV. 
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Improved understanding of factors associated with HAART adherence may allow 

better prediction of persons at highest risk of non-adherence and development of 

^propriate clinically-based adherence programs. Further specification of the behavioral 

and social conditions that enable adherence to HAART regimens is important to patients, 

clinicians, health service delivery systems, and those responsible for formulating public 

policy. Moreover, a better understanding of HAART adherence may improve adherence 

to other complex regimens for chronic diseases such as diabetes, congestive heart failure 

and chronic obstructive pulmonary disease. 

An estimated seventy-nine to nineQr-one percent of HIV-positive patients with 

access to health care in the United States (U.S.) are now on these regimens.(l) The 

incidence of AIDS-related mortality in the U.S. has decreased by fifty percent since the 

initiation of these regimens in 1994.(1,2) However, many patients, for whom appropriate 

treatment is prescribed, fail to achieve and/or maintain full benefit due to non-adherence 

to treatment. Current research and theory do not adequately describe the extent to which 

patient adherence behavior coincides with anti-retroviral clinical prescription 

recommendations. Understanding the impediments to HAART adherence, as well as 

those factors which enable adherence, is essential in order to: 1) optimize the clinical 

effectiveness of HAART; 2) minimize anti-retroviral resistance; and 3) maximize the use 

of scarce economic health care resources. 

The Centers for Disease Control and Prevention estimate that between 600,000 to 

900,000 Americans are infected with Human Immunodeficiency Virus (HIV), with an 

estimated 75% aware of their diagnosis.(3) Of these, the HIV Cost and Services 
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Utilization Study (HCSUS) estimates that one-half to one-third are receiving HTV-related 

medical care.(4) An estimated 65% of these persons are on antiretroviral treatment.(4) 

HIV disease is a multi-system, multi-dimensional condition that is serious and chronic, 

yet manageable. Acquired Immunodeficiency Syndrome (AIDS) defining opportunistic 

infections are the major cause of illness and death in those infected with HIV. HAART 

and prophylaxis of opportunistic infections have resulted in improved clinical outcomes, 

including decreased incidence of opportunistic infections and death.(3,4) However, fraor 

adherence to HAART therapy, antiretroviral drug resistance, and lack of appropriate 

prophylactic prescription continue to be the major contributing factors to opportunistic 

infection and AIDS mortality.(3) 

1.2 HIV Kinetics and Antiretroviral Treatment 

HIV replication is a highly dynamic phenomenon; the half-life of HTV in serum is an 

estimated two-days (+/- 0.9 days). Thirty percent of the plasma virus burden turns over 

daily. An HIV-infected individual may produce as many as lO' virions daily. CD4+ T-

lymphocytes (CD4) cells are the cells which are preferentially infected by HTV. These 

cells, which are essential to cell-mediated immunity, are destroyed at a daily rate of 

approximately 30%.(S) While recent data suggest that antiretroviral treatment will not 

affect a cure, treatment can successfully suppress viral replication in many patients.(5) 

HAART is capable of reducing viral load more than 2 to 3.5 logs, often resulting in 

improved immune responses and forestalled viral resistance.(5) However, without 

adequate viral suppression, the viral kinetics and mutation rate of HIV results in the 

development of resistance. Thus, drug resistant strains of HIV quickly develop in the 
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presence of sub-optimal antiretroviral therapy, resulting in increased HIV-related disease 

progression.(6-l 1) 

There are five classes of antiretroviral drugs: Nucleoside Analog Reverse 

Transcriptase Inhibitors (NRTIs), Non-Nucleoside Analog Reverse Transcriptase 

Inhibitors (NNRTIs), Protease Inhibitors (Pis), Ribonucleotide Reductase Inhibitors 

(RDIs), and Fusion Inhibitors (FIs). The first four are conunercially available.(12) Each 

of these classes impedes replication at a distinct viral stage. For a listing of HAART 

drugs see Appendix C. 

While initial use of single antiretroviral drugs was associated with transient increases 

in CD4 cell counts and small reductions in time to progression of AIDS, this use lacked a 

durable antiviral effect.(13) In 1995, a breakthrough in understanding HTV kinetics and 

viral resistance dynamics prompted enthusiasm for more aggressive combination therapy 

using multi-drug regimens.(l4) The use of combination therapies and the advent of a new 

class of drugs active against HTV, protease inhibitors (Pis), revolutionized antiretroviral 

therapy and resulted in sustainable reductions in HIV RNA viral load and partial inmiune 

reconstitution. 

Of the five classes of antiretroviral drugs, protease inhibitors are the most promising 

agents developed over the more than fifteen years of antiretroviral therapy. Pis interfere 

with HIV protease, which cleaves polyproteins into fimctional protein products during the 

late stages of replication.(15-17) The absence of this cleavage results in an immature 

virus that is incapable of infecting new cells.(l8) While considered to be the most 

effective. Pis are likewise the most complicated antiretroviral to use because they 1) have 
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a short intracellular half-life, 2) are metabolized using a pathway conunon to many other 

drugs used in HTV, 3) are costly, 4) may quickly become ineffective if taken improperly, 

and 5) are generally cross-resistant as a class.(6,19-21) If one PI is prescribed as 

monotherapy, resistance may develop as early as week twelve, therefore, all Pis must be 

used in combination with other antiretrovirals.(19) 

1.3 HAART: Combination Antiretroviral Regimens 

HAART regimens are complicated for both physician and patient HAART regimens 

may require doses of over 20 medication units per day, not including other drugs that 

may be required to prevent or treat chrom'c opportunistic infections. The individual 

medications in the combination therapy must be selected based upon proven activity, 

potential toxicities, resistance due to previous monotherapy, reasonableness of dosing 

regimen, drug interactions, cost, and provider and patient preferences. Each drug within a 

regimen may have distinct requirements in relation to pH, food intake, and storage.(6,22) 

These issues combined with the psychological and financial issues related to HAART use 

make adherence to HAART challenging. 

1.4 Administration Requirements, Adverse Effects, and Interactions 

The short duration of action of many antiretroviral agents requires frequent 

administration of these drugs. In addition, the low therapeutic threshold of many 

antiretroviral drugs requires consistent administration, as trough concentrations achieved 

with standard doses are often barely adequate to maintain suppression of HIV. Missing 

even a single dose can result in a drop in plasma drug concentrations below that required 

to inhibit viral replication. Correct administration of antiretrovirals in conjunction with 
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Other medications is also essential to HAART bio-availability. HAART drugs interact 

with many drugs used to prevent and treat infections observed in HIV-positive 

individuals. These drugs may act to inhibit or promote the metabolism of 

antiretrovirals.(23) This can lead to either sub-optimal or increased serum levels of 

antiretrovirals or competing drugs resulting in increased potential for the emergence of 

drug-resistant variants (6,7,11), as well as drug toxicity.(6,24) 

Table 1.1 provides two examples of HAART regimens, including dosing and 

administration requirements. Not all of the seventeen presently available antiretroviral 

drugs (both FDA approved and those available via compassionate use) may be used in 

combination, however they may be combined in many ways. For instance, 36 different 

HAART regimens, ranging from two to six antiretroviral drugs, were in use by patients 

within the Tucson VA HTV Clinic in a 1999 assessment. This wide range of regimens 

may be attributable to: 1) the use of previous monotherapies and the attendant issues of 

resistance and cross-resistance; 2) tolerance and adverse effect profiles; 3) efBcacy trials 

which inform use of various combinations; 4) the requirement to add a minimum of two 

new medications each time the regimen is changed; 5) the availability of antiretrovirals at 

the time of regimen change; and 6) patient requirements and preferences. 
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Table 1.1 Examplf of HAART Refllmw and Administration Requlr»nwnt» 
Patient A 

INDINAVIR 400 MG CAP 
Sig: TAKE TWO CAPSULES BY MOUTH THREE TIMES A DAY 
• Take on empty stomach (1 hour before, or 2 hours after food) or with low fot snack 
• Good hydration essential; drink at least 1.5 liters of water per day 
• Must be stored with desiccant, or unstable after 3 days 

LAMIVUDINE ISO MG TAB 
Sig: TAKE ONE TABLET BY MOUTH TWICE A DAY 
• No special instructions 

STAVUDINE 30 MG CAP 
Sig: TAKE ONE CAPSULE BY MOUTH TWICE A DAY 
• No special instructions 

Patient B 

SAQUINAVIR 200 MG GEL CAP 
Sig: TAKE THREE CAPSULES BY MOUTH THREE TIMES A DAY 
• Stable at room temperature for 30 days, othenvise store in refrigerator 
• Take with fatty foods (>28 grams fat) 

RITGNAVIR 80 MG/ML ORAL SOLUTION 
Sig: TAKE ONE TEASPOONFUL BY MOUTH TWICE A DAY 
• Must be stored In refrigerator 
• Start with half-dose and increase over 10 days 
• Take with meals 

DIDANOSINE 100 MG CHEW TAB 
Sig: DISSOLVE 2 TABLETS & DRINK TWICE A DAY 
• Take on empty stomach (1 hour before, or 2 hours after food) 

Antiietroviral medications have a myriad of associated potential adverse effects, 

many of which may contribute to poor quality of life.(13,23) Some antiretrovirals have 

strict and specific storage requirements (e.g., refiigeration) or special administration 

requirements (e.g., to be taken with or without food or increased hydration).(l3,23) 

Interactions, adverse effects, and admim'stration requirements combine to increase the 
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complexity^ of HAART administration. Table 1.2 shows the potential adverse effects 

related to the examples illustrated in Table LI. 

Table 1.2 Example of HAART Rtglnwn» and Common Advw Effacte 
Patient A 

INDINAVIR 400 MG CAP 
• Kidney stones (6-8%) 
• "Crix-belly" - lipodystrophy 
• Nausea and Gi upset 

LAMIVUDINE150MG TAB 
• Generally well tolerated 

STAVUDINE 30 MG CAP 
• Peripheral neuropathy (1-24%) 
Patfent B 
SAQUINAVIR 200 MG SOFT GEL CAP 
• Nausea and GI upset 

RITONAVIR 80 MG/ML ORAL SOLUTION EA. ML 
• Nausea and diarrhea 
• Numb lips 
• Hepatitis 
• Up to 50% will not tolerate 

DIDANOSINE100 MG CHEW TAB 
• Peripheral neuropathy (15%) 
• Pancreatitis (avoid alcohol) 
• Contains buffering antacid, other antiretroviral drugs may have to be adjusted 

1.5 Efficacy and Short-term Clinical Outcomes of HAART Use 

Theoretically, HAART use should preserve immune fimction by suppressing viral 

replication and retarding the rate of viral mutation. The results of several PI and HAART 

regimen clinical trials have shown that concurrent triple-drug therapy is clearly superior 

to delayed or mono or duo-therapies on decreasing HIV RISTA viral loads.(19) Wohl et al. 

reported that opportunistic infections fell from 20.9 cases perlOO person years to 3.7 

cases per 100 person years between 1995 and 1998 (in those with CD4s less than 100 
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mm^), and hospitalizations decreased 24% between 1995 and 1998 in clinic patients on 

HAART therapy.(2S) Opportunistic infection mortality in the U.S. has continued to drop 

from 30.9% to 6.7% over this same period.(2,6,26-29). More recently, HIV clinical 

outcomes (immune status measures, opportunistic infections, deaths, and utilization of 

health care services) as measured in clinical practice, have confirmed HAART's 

effectiveness.(4,30,31) However, the durability of this response is imcertain at best as 

clinicians report virological failures (greater than SOO copies of HTV RNA/ml plasma) in 

50% of their patients as early as 9 to 12 months into HAART therapy.(26) The Tucson 

VAMC HTV Clinic has experienced similar rates of failure in those placed on a PI and 

two other antiretrovirals, commonly necessitating a switch to a non-PI triple drug 

regimen.(32) Dr. Steven Deeks at the University of California at San Francisco reported 

virological failure in 57% of nucleoside analogue experienced patients at 24 weeks of 

follow-up after initiation of triple drug therapy.(6) These findings were similar to those 

found by Staszewsi et al., where 21% of ahtiretroviral naive patients showed virological 

failure at week 24.(4) Hecht et al. found that the strongest predictor of HAART failure 

was poor adherence (O.R.:15.8 p=0.05).(33) Poor adherence is not the singular cause of 

virological failure as Figure 1.1, on the following page, attests. Other factors that 

contribute to failure include resistance to previous monotherapies, poor absorption, 

altered metabolism due to concurrent opportunistic infection and HIV-related conditions 

and their related 
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Flguw 1.1 RtMont for HAART F«Hur» 

1)PoorHAART  ̂
Adherence 

2) Resistance to 
previous 
monotherapy 

3) Poor absorption 

4) Idiopathic failure 

Diminished 
V HAART 
 ̂activity 

U Control of 
V virus 
 ̂ft Mutation of 

virus 

ft Immune 
suppression 

ft Risk of 

opportunistic 
inf^ions 

ft Risk of death 

treatments, host factors, and idiopathic reasons. These reasons, in combination, lead to 

decreased viral suppression and increasing viral mutation, with resultant immune 

suppression and risk of opportunistic infection and death, while not the sole reason for 

failure, improved adherence is often the single remediable factor identified in the attempt 

to optimize therapeutic regimens. 

1.6 Cost 

Although the cost of HIV health care is high, the cost-effectiveness of new therapies 

may be favorable when compared to other chronic disease treatments.(34) The RAND 

HTV Cost and Service Utilization Survey (HCSUS) showed that the direct cost of care for 

HIV-positive patients ranged fiom $276 per month for asymptomatic patients (CD4/mm^ 

greater than 500) to $2,760 for those with AIDS.(34) Newer antiretrovirals and associated 

monitoring tests are expensive. Pis cost as much as $5,800 wholesale per year and must 

be used in combination with one or two additional agents; three-drug HAART regimens 
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cost from $8,000 to $12,000 per year.(35) Delayed disease progression, decreased death 

rates, and the increased return to productive lives may o£fset the high cost of these agents. 

The marginal cost per life year gained for HAART triple therapy (i.e., zidovudine + 

lamuvadine + indinavir) was estimated at $10,000 to $18,000 by Bartlett et al.,(35) and 

from $13,500 to $25,000 by Cook et al.(36) Chen et al. found in their large cohort of 

HIV-positive patients in California's Medi-Cal Program, that hospitalization costs 

decreased and pharmacy costs increased, with a net overall reduction in expenditures.(37) 

The Yale HIV Clinic also reported that savings counterbalanced the increased pharmacy 

costs.(38) A recent VAMC study showed that the quarterly cost of antiretroviral therapy 

rose from $138 (FY96 1st quarter) to $897 per patient (FY97 4th quarter). The decrease 

in other pharmaceuticals (from $316 to $223) and a decrease in inpatient days (1835 to 

681 days) offset these costs.(30) Assxmiptions for lifetime costs are difficult to ascertain, 

since HIV care and HTV-related morbidity and mortality are constantly shifting. 

1.7 Resistance 

The major impediment limiting HAART's ability to inhibit viral replication and 

delay disease progression is the development of resistance to antiretroviral drugs. The 

high error rate of reverse transcriptase and rapid viral turnover contribute to the prompt 

emergence of resistant variants in the setting of incomplete suppression of viral 

replication.(39) An understanding of the patterns of resistance and cross-resistance would 

enable appropriate selection of treatment regimens for HIV-infected individuals. 

However, genotypic and phenolic drug resistance assays are not currently 

recommended for routine clinical use and current genoQrpic tests do not necessarily 
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predict clinical response; an estimated twenty^ percent of patients who fail triple therapy 

have no mutations known to confer resistance.(40) Although many factors can contribute 

to treatment failure, the emergence of drug resistance plays a major role in limiting the 

long-term success of antiretroviral therapy. The importance of adherence in determining 

the success of HAART cannot be overstated. Inadequate adherence favors the emergence 

of drug-resistant variants through repeated cycles of viral replication and iiihibition.(6, 7, 

11) Efficacy studies based on clinical trials report less resistance than do effectiveness 

studies based on real-world use, presumably due to increased adherence. In the Center for 

AIDS Prevention Studies (CAPS), 53% of the 153 patients who started HAART in March 

of 1996 had detectable levels of more than 400 copies of RNA HIV/ml in the plasma by 

one year.(33) Figure 1.2 (next page) illustrates the principle that in the presence of drug, 

the probability of resistance is highest in those who are moderate adherers. Decisions 

about prescribing HAART should 

be made with the goal of ensuring 

success. In sunmiary, to obtain 

therapeutic benefit and avoid 

resistance, no one should begin 

HAART unless he is wholly 

committed to taking it as directed. 

Providers and health care systems 

must assist patients with 

adherence strategies.(33,41) 

Figure 1.2 Relationship of Resistance to Adherence 
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1.8 Purpose 

The purpose of this research is to describe and model the characteristics and 

conditions associated with HAART adherence in HIV-infected veterans receiving care at 

the Tucson VA Medical Center HIV Clinic. Increased understanding of HAART 

adherence would allow the potential 1) development of clinical screening tools to identify 

those at risk of non-adherence, and 2) development of interventions to maximize HAART 

adherence. 

1.9 Specific Objectives 

1. To collect questionnaire, MEMS (Medication Event Monitoring System), and 

laboratory data relevant to eight predictor domains and three adherence dependent 

variables in order to identify the characteristics and conditions that are associated 

with HAART adherence. 

2. To develop a parsimonious explanatory model for each of three measures of 

adherence: HIV RNA viral load, MEMS, and Self-reported Adherence. 

3. To combine these three models into an aggregate model to allow comparison of 

measurement properties across these three adherence measurement methods. 

1.10 Research Questions 

Research questions include: 

1. How are the eight predictor domains nested within the patient, provider-patient 

relationship, and regimen areas related to HIV RNA Viral Load levels? 

2. How are the predictor domains related to MEMS adherence data? 

3. How are the predictor domains related to Self-reported Adherence? 
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4. What are the similarities and dissimilarities when the HIV RNA Viral Load, 

MEMS, and Self-reported Adherence models are compared? 

5. What combination of relevant predictor domains best represents an aggregate 

model? 

6. What are the apparent measurement properties of the three dependent variables? 



27 

CHAPTER 2 
2.0 BACKGROUND 

2.1 Adherence Definition 

Adherence has been classically defined as; the extent to which patients' behavior 

coincides with the clinicalprescription,(42) Compliance typically connotes a more 

hierarchical provider/patient relationship, whereas adherence is considered to connote a 

more patient-centered approach. 

2.2 Overview of Adiierence in Chronic Diseases 

Each patient holds the potential for non-adherence. Non-adherers are not readily 

identifiable, nor are they consistently unreliable across all treatment scenarios.(43) 

Medication non-adherence is, however, a primary cause of therapeutic failure. In attempts 

to study this problem, numerous adherence studies have been performed in chronic 

diseases (e.g., hypertension, diabetes, asthma, and epilepsy).These studies indicate that 

non-adherence ranges firom IS to 93% depending on the patient sample and regimen.(44-

47) Chronic disease adherence typically follows a J-shaped distribution; 80% of the time 

over 50% of patients adhere, 50-80% of the time 20% adhere, and less than 50% of the 

time 30% adhere.(46) As adherence to medications used for chronic conditions decreases 

over time, this J-shaped distribution moves to the left(46) Half of all patients on chronic 

disease regimens are reported to drop out of care by the end of the first year, and of those 

who continue therapy only 66% are reported to adhere at the level required to achieve 

therapeutic benefit(46,50) 

Chronic disease medication adherence studies have conventionally defined 

nonadherence in two ways. First, as a dichotomous Yes/No measure (e.g., did not keep 
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appointment, versus kept appointment). Second, as the dichotomous standard of less than 

eighty percent which is based upon the anti-hypertensive adherence literature.(23,48-51) 

Adherence research should be designed with careful consideration of this adherence 

cutoff which should be based upon the effective therapeutic range of the treatment 

studied. For instance, the conventional 80% cutpoint is considered too low for an 

adequate HAART therapeutic threshold.(8,47,55) 

Major factors identified as related to chronic disease medication adherence include; 

1) Patient Factors such as perceived severity of illness and perceived effectiveness of 

treatment, self-efGcacy, behavioral intention, past and initial adherence behavior, social 

support, employment status, and chaotic lifestyle behaviors (e.g., drug and alcohol use, 

mental illness, homelessness, abusive relationships); 2) Patient-Provider Relationship 

Factors including satisfaction with care, communication dynamic (language, style of 

listening and consultation), availability and access; and 3) Regimen Factors including 

complexity and duration of regimen, knowledge of treatment regimen, and adverse 

effects (see Figure 2.1).(44-47) 

2.3 Adherence to Antiretrovirals 

A limited number of empirical studies of adherence to antiretroviral therapies against 

HIV have been performed since the advent of these therapies in 1985. Between 1985 and 

1993, several adherence studies examined antiretroviral monotherapy, showing adherence 

ranging from 42-67%. Seventy-seven percent of 164 patients on singular protease 

inhibitors reported at least 80% adherence in the University^ of Califonua at San 

Francisco's Center for AIDS Prevention Studies.(33) These data were self-reported data. 
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thus adherence was likely overestimated. Twelve percent of CAPS subjects reported 

missing yesterday's dose, 11% the day before, and 30% missing a dose within the past 3 

days.(33) These findings are of great concern as it is known that resistance can develop 

with even infrequently missed doses.(13) Of those who admitted missing one or more 

doses, 40% said they forgot, 37% slept through a dose, 34% were away from home, 27% 

had altered their regimen, 22% were too busy, 13% were sick, 10% had side effects, and 

9% were depressed.(33) Paterson et al. showed a strong association of protease inhibitor 

adherence, as measured by MEMS, with low HIV RNA Viral Load and higher CD4/mm^ 

counts. Eighty percent adherence was associated with treatment failure in one-half of 

Paterson et al.'s patients.(S3) Bangsberg found similar associations in a cohort of 

homeless patients.(S4) In October of 1998, at the time this dissertation proposal was 

submitted for funding, no papers had been published specifically on HAART therapy 

adherence, however co-investigators, Gifford et al., presented an abstract on HAART 

adherence at the 12th World AIDS Conference in Stockholm. They found that 52% of 

San Diego VA veterans on HAART reported being too busy or forgot, 42% were away 

from home, 40% had a change in routine, 23% were depressed, 19% believed the drug is 

toxic, and 19% took a drug holiday.(56) Further exploration of factors impeding 

adherence and identification of the strategies of successful adherers is critical to the 

design and implementation of HAART adherence programs. 



Figure 2.1 Factors Associated with HAART Adherence (Given Availability and Access) 
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A summary operational model is depicted in Figure 2-1 (next page), which describes 

domains which should be related to adherence with HAAR T, as well as the measures 

used to collect these data. As suggested by Rabkin and Chesney, and based upon the 

chronic disease and antiretroviral adherence literature, these factors have been divided 
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into three broad areas: Patient-Related Factors, Patient-Provider Relationship Related 

Factors, and Regimen-Related Factors.(57) The antiretroviral and HAART adherence 

literature is a new and rapidly developing field, however, the evidence base is insufficient 

to adequately explain the factors related to HAART adherence. A broad array of 

potential factors must systematically examined under the careful direction of adherence 

experts in order to better understand HAART adherence. The sections following will 

review known and theorized Patient-Related, Patient-Provider Relationship Related, and 

Regimen-Related Factors related to chronic disease and anti-retroviral adherence. 

2.4.1 Patient Factors 

Domain 1: Patient Charactaristic* 

Several chronic disease studies have attempted to characterize the non-complier, 

without success.(44) There are unique problems in unique subsets of patients. For 

instance, diabetic adolescents may be particularly susceptible to letting others see them 

use insulin; older adults may have problems reading medication labels; and HIV-infected 

moms may be too busy with their sick kids to care for themselves.(46) While disease-

specific studies have found non-compliance associated with lower socioeconomic status, 

lower education, minority status, gender, marital status and personality factors, there is no 

consistent evidence that demographics are reliable predictors of long-term medication 

adherence.(44-46) 

Domain 2: Haaltli-ralatad Quality oTLifa 

Health-related quality of life (HRQOL) was described by Levine as: a subject's 

appraisals of the current level of, at minimum, physical, psychological, and social 

functioning and satisfaction, with that functioning compared to their ideaI.(S8) The 
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construct of HRQOL has become essential to assessing the effectiveness of medical 
* 

interventions.(S9) Health-related quality of life measures appraise the combined impact 

of disease progression and medical treatments on patient health status, functioning, and 

well being.(S9) Measuring HRQOL assists in understanding the tradeoffs of morbidity 

and mortality benefits with the adverse effects of treatments. The direct relationship 

between HAART adherence and HRQOL has not been well described; however, 

physical, mental and social-functioning dimensions likely contribute to adherence.(8,46, 

50) Health status and HRQOL may be one of the only ways to detect subtle differences in 

therapies, and may be useful in predicting adherence to therapies, as well.(60) 

Dimensions of HRQOL instruments may differ, but they are based on a 

multidimensional construct often represented by physical, mental and social-functioning 

dimensions. General HRQOL instruments are useful across multiple disease states, while 

specific instruments are useful as more sensitive measures within specific disease 

states.(59) In addition, measures may consist of either a single global score or a group of 

scores representing multiple dimensions, or both. 

In the setting of HlV-disease, potent combination antiretroviral regimens have 

improved life expectancy and decreased morbidity. However, the negative sequelae 

related to these treatments, including the personal burden of adherence to these 

complicated regimens, have yet to be elucidated. As the ultimate goal of chronic disease 

health care is to maximize function and well being in everyday life, incorporating a 

HRQOL measure in clinical and health services-related research has become 

requisite.(61) 
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The MOS-HIV Health Survey, a 35 item comprehensive, HIV-specific HRQOL 

measure, will be used to assess the impact of HRQOL on adherence in this study. This 

instrument's eleven dimensions (i.e., general health perceptions, physical function, role 

function, social function, cognitive function, pain, mental health, energy/fatigue, health 

distress, and quality of life) which were based upon Ware's Medical Outcomes Study.(62, 

63) This multi-dimension instrument should provide more discriminative ability than 

would a global HRQOL measure. In addition, this survey has been widely used in clinical 

research and evaluation in many populations of HIV-infected subjects, however it has not 

been previously used in HAART adherence research.(62,63) A full description of the 

MOS-HTV Health Survey is provided in Chapter 3. 

Domain 3: Social Functioning 

This domain includes social support, confidentiality of HIV status and chaotic 

lifestyle factors. A consistent positive relationship between social support (support by 

spouses, friends, relatives and peers) and adherence has been found.(47) However most 

studies have examined therapeutic success as an outcome rather than adherence to 

regimen. Thus, the specific factors involved in the concept of support, and how it relates 

to adherence, have not been well specified.(47) Social support should be examined not 

only in terms of availability, but perceived quality of that social support, as well. Singh 

et al. reported that satisfaction with social support was correlated with antiretroviral 

adherence, regardless of the source of that social support.(64) They divide social support 

into three components; tangible, informational and emotional. Interestingly, emotional 
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support was a poorer predictor of adherence than were tangible and informational support 

in their Pittsburgh VAMC pilot study.(64) 

Intact families were able to help patients sustain hypertension medication adherence, 

while those families who were non-intact could not. The applicability, or even definition, 

of intactness is difficult to ascertain as many HIV-positive individuals live in non-

traditional family structures. Family status has been found to be a predictor of 

compliance; those living alone are often less adherent than are those who live with a 

spouse, significant other or associate, who may assume a role in assisting with 

medication taking.(44) Contact, another element of social functioning, has been 

demonstrated to be an important determinant of adherence. Unfortunately, when contact 

ceases, adherence consistently declines.(6S) 

The relationship of HIV-related social support - the use of AIDS service 

organization services - and adherence has not been explored in the adherence literature. 

Use of such social service organizations, as well as interface with peers who are known to 

be HIV-positive, may well assist subjects in adhering. 

Confidentiality of HTV status may affect adherence because one's inability to take 

medications in certain social contexts has been reported as a factor in the abili^ to 

adhere.(8, SO) The social stigmas associated with HIV (e.g., being gay, drug use, and 

sexual transmission), as well as the potential for negative sequelae related to HTV disease 

itself, may cause individuals to skip protease inhibitor doses while at work or in social 

settings ^ere their HTV status is unknown. The CAPS study showed that 59% of those 

working outside the home had an 80% adherence rate, \^e 85% of those who did not 
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work outside the home adhered at the 80% level.(33) In addition, those who have not 

disclosed their HIV status may not have the support networks of those who have. This 

domain, which has not been incorporated into previous work, will be measured in this 

study. 

Chaotic lifestyle factors such as psychiatric disorders ranging from severe disorders, 

such as bipolar disorder and schizophrenia to lesser clinical conditions, such as 

depression and anxiety, may interfere with the ability to carry out activities of daily 

living. Substance abuse may both impair judgement and level of functioning.(66) The 

CAPS study showed that patients who consumed greater than 16 alcoholic drinks a 

month were poorly adherent, while those consuming fewer than nine were highly 

adherent In this same study, recent cocaine use was a predictor of poor adherence as 

well.(33) However, a study of transitionally housed San Franciscans (many of whom 

were actively using IV drugs) demonstrated adherence equivalent to the overall CAPS 

cohort.(33,66) This may have been attributable to the support structure provided within 

this transitional housing setting. 

Domain 4: Belitfi and P«re«ptfont 

Patient beliefs and perceptions may impact adherence through the construct of self-

efBcacy. Self-efQcacy refers to control of personal action. This is especially important in 

the reahn of HIV care in that early intervention, adherence to treatment regimens, and 

access to experienced HIV-care specialists have been shown to be major determinants of 

positive clinical HIV-related outcomes.(4) An HIV-positive person M^O believes in being 

able to control his HIV disease is able to conduct a more self-determined life course. In 
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addition, a low sense of self-efQcacy may be associated with depression, anxiety, and 

helplessness, thus health-related quality of life may be adversely affected.(67) When it 

comes to action, self-efiGcacy levels can enhance or impede motivation. People with high 

self-efGcacy often choose to perform tasks that are more challenging; they set higher 

goals for themselves, and stick to them.(68) It has been found that a strong sense of 

personal efficacy is related to better health, higher achievement, and more social 

integration. Self-efBcacy has become an essential variable in clinical, educational, social, 

developmental, health, and personality psychology.(67-70) General perceived self-

efBcacy aims at a broad and stable sense of personal competence to deal effectively with 

a variety of stressiul situations.(67) Specific adherence self-efGcacy is related to an 

individuals belief in their ability to adhere to a regimen. Patient expectation of poor 

adherence was borne out in a preliminary AIDS Clinical Trial Group (ACTG) study, 

where patients who expressed concem over their ability to adhere were indeed less able 

to adhere.(50,71) This finding is of special interest, as it suggests yet to be specified 

patient factors are active in predicting adherence. 

The Health Belief Model (HBM) is a motivational model which has been employed 

in studying the relationship of clinical status to adherence.(72) According to this model, 

HAART adherence would be a consequence of a string of rational decisions regarding: 1) 

HIV threat or perceived vulnerability, 2) HIV consequences or perceived severity 3) 

perceived costs and benefits of HAART, and 4) perceived cues to action, such as 

encouragement by care providers to begin HAART. These mediating variables combine 

multiplicatively to produce a health decision or action. The major contribtition of this 
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model is tbat perception, and not medical state, dictates behavior. Paterson et al were not 

able to show a relationship between patient perception of HAART effectiveness and 

adherence, nor were they able to show a relationship between perceived susceptibility^ to 

increased HIV symptoms without HAART as related to adherence.(53) The Health Belief 

Model is unable to predict specific patterns of adherence, such as workdays versus 

weekends, and it does not take into account non-health factors.(73) 

While there is little evidence in the scientific literature to support the association of 

preferred model of health care (sole conventional allopathic care, integrative care or sole 

alternative care) with adherence, clinical experience informs us that certain individuals 

modify their medication regimens based upon notions of therapeutic goodness as related 

to preferred model of medical care. In addition, anecdotal reports indicate that certain 

individuals may not believe in antiretroviral therapy, yet they may fill their prescriptions 

to please their providers, while others may halve their doses so as to avoid a perceived 

toxic dose.(50) 

Domain 5: Ciinteal Status 

Important clinical status factors related to antiretroviral adherence include CD4/mm^, 

HIV stage, symptom score, and time since initiation of antiretroviral therapy. There is no 

evidence that clinical status, per se, predicts level of adherence, however perceived 

clinical status has been shown to be related to chronic disease adherence.(73) 

Patients with chronic conditions such as HIV may relapse into non-adherence with 

prophylactic or suppressive therapies (like HAART) w^en their condition is 

asymptomatic (as in early HIV), or when negative consequences are delayed (as with 
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controlled seizures in epilepsy, or controlled hyperglycemia in diabetes). Many people 

with asymptomatic HIV may feel worse with daily HAART administration, while others 

with symptomatic HIV or AIDS may feel relief from viremic symptoms (such as fatigue, 

night sweats, and anorexia). Regardless of HTV stage, there is no immediate feedback of 

symptoms with failed adherence. However, Singh et al. were able to show an association 

between prior opportunistic infections (and an AIDS diagnosis) and greater subsequent 

AZT adherence.(74) 

Symptoms and adverse effects weigh into the Health Belief Model in terms of 

costs.pi) Those individuals who are further along the HIV continuum may willingly 

tolerate more symptoms/adverse effects that will those who have asymptomatic HIV.(SO) 

Knowledge of potential adverse effects may prompt appropriate symptom control, thus 

enhancing adherence to regimen.(66) 

2.4.2 Provider*Patient Relationship Factors 

Domain 6: Patient Satisfaction 

Patient satisfaction with care (e.g., access to, techmcal quality of, provider 

communication, health outcomes, and attitudes toward care) has consistently been shown 

to be positively associated with adhetence.(7S) However, there is disagreement as to just 

which aspects of patient satisfaction are associated with clinical and biological 

outcomes.(76) The Women's Interagency HIV Study (WIHS) used a modified RAND 

Patient Satisfaction Questionnaire m (PPSQ m). Despite overall satisfaction with the 

quality of care (76%), only 41% of these 215 women were satisfied with the interaction 

of their healthcare provider.(76) Reasons for this included hurrying, moral judgement. 
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ignoring the patient, impersonal treatment and apparent dislike of the patient by the 

provider. The match of the patient's socio-culturally determined health beliefs and values 

with the provider's validation and understanding of these beliefs and values is also critical 

to adherence.(77,78) Patients are more likely to adhere to a regimen if their provider 

believes in the regimens efScacy and importance.(43) 

2.4.3 Regimen Factors 

Domain 7: Compiexity of Regimen 

Complexity of medication regimen variables include: 1) Increasing number of total 

units of medication per day, 2) Increasing number of administration times per day, 3) 

Increasing number of medications taken daily, and 4) Duration of antiretroviral 

therapy .(44,46,47) 

Adherence to chronic medication is generally considered to decline as the nimiber of 

drugs, the dosing frequency and the severity of adverse effects increase. Many patients 

with late stage HIV infection may be taking prophylactic medications and treatment for 

ongoing opportunistic infections in addition to HAART, requiring adherence to as many 

as ten to fi^en medications a day, four or more times daily. The J-shaped adherence 

curve has been shown to consistently slip with time in chronic diseases.(46,66) 

Administration requirements of HAART regimens in terms of storage, administration 

with or without meals, drug interactions and issues of confidentiality^ combine to a 

formidable challenge to activities of daily living.(6) 

Gallant reported that simplification of the regimen was reported as more important 

by the provider (74%) than by the patient (25%) as an intervention to improve adherence. 
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Neither Patersoa nor Singh found an association between complexi^ of HAART regimen 

and adherence.(53,64) 

Domain 8: Patient Knowladg* and of Rcflimon and Resistane* 
Many studies have shown the association between lack of knowledge of regimen and 

poorer adherence. Nonadherence may be unintentional, as with forgetting a dose. 

Intentional non-adherence is commonly related to beliefs and attitudes rather than lack of 

information. It is important to understand that information, while necessary, is not 

sufGcient to change behavior unless it is attended to and received, comprehended, 

retained and believed, and acted upon.(79) The AIDS Clinical Trial Group (ACTG) 

adherence pilot study (performed on a group of highly motivated subjects who were 

being followed within clinical trials) showed that those individuals who were less aware 

of resistance were less adherent.(SO) In addition to the possibility of resistance, the 

knowledge of potential adverse effects may help patients recogm'ze, seek help with, and 

develop coping strategies for symptomatic relief of adverse effects, instead of either 

discontinuing or altering their HAART regimen. Effective treatment of adverse effects 

may allow continued adherence to HAART regimens. 

2.5 Adherence Interventions 

Clinical adherence si^port interventions are important to assure that patients fully 

benefit &om their HAART regimens. Adherence intervention and monitoring is likewise 

important in clinical trials where intent to treat is used to determine efBcacy. In regards to 

HAART adherence, there are few rigorously tested educational, behavioral, affective, 

social, or provider-based interventions. Clinical experience, however, can provide some 
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guidance. Ideally, initial identification of those at highest risk of non-adherence would 

allow for targeting of resources to those who would benefit most. The notion that there is 

one intervention to resolve noncompliance is at best archaic. Individualized interventions 

may be more helpful than generalized interventions. Plans to enhance comph'ance must 

incorporate person-specific variables and should be tailored to individualized needs.(80) 

Regardless of the specific intervention, creating a non-punitive and trusting care 

environment is important.(SO, 81) 

Debra Roter of Johns Hopkins University performed a meta-analysis of compliance 

interventions over a cross-section of disease conditions.(82) A total of 153 controlled 

compliance mterventions were analyzed, ranging from twenty to more than 175,000 

patients. Studies were grouped into educational, behavioral, affective or social, and 

provider-based interventions. Adherence measurement varied across these studies, 

ranging from biological markers, self-report, utilization measures such as pharmacy 

records, MEMS monitoring, to clinical outcomes. The more multi-faceted the 

intervention, the better. Studies, which combined educational, behavioral, affective, 

social, and provider-based components, were more successful than were singly targeted 

interventions. Specifically, Rotor found that; 

1. Group education was more successful than was individual; 

2. Dose-tailoring, packaging and financial incentives were effective behavioral 

interventions; 

3. Counseling and home visits were effective affective components; and 

4. Provider adherence encouragement was a successful provider strategy. 
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This meta-analysis was instructive; however, it was not specific to HIV or HAART 

adherence, specifically. Some HAART-specific expert reconunendations follow. 

2.5.1 Educational Interventions 

Clear and accurate information specific to HIV disease, the purpose of antiretroviral 

strategies, issues of resistance, and adverse effect management, are necessary for all 

individuals on HAART. Since adherence with newly prescribed therapy requires 

acquiring, and putting into practice new behavior, McKenney referred to education as the 

cornerstone of compliance.(S3) However, Haynes reported that there was no 

improvement in adherence with six vigorous attempts to educate patients about chronic 

diseases and their management.(84) Written treatment plans, which are simple and 

graphically supportive, may be helpful. Certain individuals may respond to written 

materials, websites, and the availability of information from sources such as Project 

Inform, National Association of People with AIDS (NAPWA) and local AIDS Service 

Organization newsletters. However, while these educational efforts are necessary, they 

are not likely to be sufGcient to improve adherence. 

Group education using peer counselors has been suggested as helpful.(69,85-87) 

Group education using a problem-based learning approach may actually enhance self-

efBcacy. Problem-based learning is a pedagogical strategy for incorporating 

contextualized, real world situations, and providing resources, guidance, and instruction 

to learners as they develop content knowledge and problem-solving skills. Real-life 

problems present an ever-changing variety of goals, contexts, contents, and obstacles that 
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influence how each problem should be approached. To successfully adhere, patients may 

require learning and practicing real-life adherence problem solving.(S7) 

2.5.2 Behavioral Intarventions 

Singh reports that behavioral modification represents one of the most successful 

approaches to antiretroviral adherence support.(74) One such behavioral strategy is that 

of feedback and reinforcement. One example of this is using a MEMS device to monitor 

adherence, and then sharing the MEMS output with patients in order to help identify non-

adherence pattems.(S7) Provision of mechanical aids such as pillboxes, beepers and 

timers for the purpose of organizing medication administration, in addition to instruction 

in the skills required to use them, may assist in supporting adherence.(SO) The elucidation 

of personal cues which can be used as medication reminders (such as placing a morning 

dose by your toothbrush or coffee cup) has also been suggested as a helpful adherence 

strategy.(57) 

2.5.3 Affective interventions 

Cognitive therapy, an affective strategy, may assist patients in modifying 

dysfimctional ideas, behaviors and emotions, as well as improve problem-solving skills 

and self-efficacy.(74) 

2.5.4 Sociai interventions 

The National Association of People with AIDS and others have promulgated the use 

of HAART-knowledgeable "buddies" who are assigned to patients as sources of 

adherence information and suppott.(64) 
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2.5.5 Provider Based Interventions 

Providers may assist with adherence by taking personal patient needs into account 

when prescribing HAART, as well as by simplifying the total medication regimen where 

possible.(SO) Simply asking about adherence behavior at each visit may help promote 

adherence. Appropriate assessment and referral for depression, substance abuse and other 

social services needs may help to provide the stable environment necessary to sustaining 

adherence.(64) 

2.6 Measuring Adherence 

Measuring adherence to chronic disease regimens is challenging, as it requires 

measuring daily behavior over time (See Figure 2.2, next page). Direct objective 

measures (e.g., directly observed therapy and drug serum and urine levels) are generally 

more precise than are indirect objective measures (e.g., medication event monitoring 

devices, pill counts, and pharmacy prescription records). Objective measures often 

require high patient and resource costs, and are often impractical in a clinical setting.(88) 

Subjective measures are generally even less precise, as they are subject to recall bias, as 

well as deliberate obfiiscation because of need for social acceptance. Recall of adherence 

behavior is generally reliable within the past three to seven days, and quickly falls off 

thereafter.(64,88) Clinical variables may be used as surrogate measures of adherence 

(e.g., blood pressure measurement in association with anti-hypertensive adherence, or 

HIV RNA Viral Load levels in HAART adherence). These measures are imperfect in that 

they cannot accoimt for other biologic factors associated with drug use such as drug 

absorption, metabolism, excretion, and efBcacy. Because there is no one gold standard in 

measuring antiretroviral adherence, the use of two or more methods of adherence 
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Figur* 2.2 Praetoion of Adhervnce Mtasuras 
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measurement in HAART adherence research will assist in more accurate characterization 

of adherence behaviors. 

2.6.1 Objective Measures 

Measures for drug excretion, while effective in measuring acute treatment in drugs 

with long half-lives, are ineffective as measures of adherence in chronic treatment using 

drugs with short half-lives (such as protease inhibitors). In addition, this method is 

invasive and costly, and is not well suited to effectiveness studies.(23,35) Pill counts or 

administrative prescription data are commonly used to measure adherence. However, 

their major shortcoming is that accounted for medication units have not necessarily been 

taken as directed (as medication-littered clinical research parking lots and full bathroom 

medicine cabinets attest.) 

Medication Event Monitoring System (MEMS) 

Medication event monitoring system (MEMS) caps fit standard medication bottles 

and are programmed with specific identification and dosing information, and dispensed in 

lieu of standard medication bottle caps. The electronic chip in the MEMS Cap records the 

time and date each time the bottle is subsequently opened. The electronic data is stored 

and downloaded to a peripheral reader, and evaluated for adherence patterns. MEMS 

have been used successfully in many chronic disease trials.(53,89>l 13) While imperfect 

(due to possible decanting of multiple doses), MEMS are very effective at c£^turing 
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patterns of adherence. For instance, MEMS data can inform us as to patterns of drug use 

such as weekday versus weekend, or morning versus evening patterns. 

MEMS monitoring of ail medications is impractical in a multi-drug regimen for 

logistical and cost reasons. The assumption that all drugs within a regimen are adhered to 

equally is untested. Drug adherence may be differential depending upon dosing 

schedules, meal requirements, associated adverse events, and ease of administration. 

Therefore, measurement of a single drug, with extrapolation to a fiill regimen, may 

introduce adherence measurement bias. One method would be to use MEMS to monitor 

the drug with the shortest duration of action and requiring the most daily doses to serve as 

a surrogate for the regimen at large. This might bias the results to poorer adherence as the 

most difficult to adhere to drug would be reflected in the MEMS data. However, 

anecdotal evidence indicates that many patients on HAART regimens decant their 

medications into medication boxes on a daily or weekly basis, and are fearful that MEMS 

monitoring of multiple doses per day drugs would impede their ability to adhere. 

Another method would be to monitor the drug taken least often in the HAART 

regimen. This may introduce bias toward improved adherence as it has been reported that 

once or twice daily dosing is associated with higher adherence than is three or more times 

a day dosing.(46,47,88) 

2.6.2 Subjective Measures 
There is little question that a precise adherence self-report measure would be of 

clinical utility in identifying patients who will and will not be able to sustain HAART 

adherence, and who may most benefit firom more support and greater surveillance. No 
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widely accepted, validated instruments exist to measure self-reported adherence to 

HAART. A self-report instrument, the Customized Adherence Self-report Questionnaire 

(CASQ), has been developed by Drs. Allen Gifford and Jill Bormann of the San Diego 

VAMC and AIDS Clinical Trial Group. This instrument is currently in use in the HTV 

Cost and Services Utilization Study (HCSUS), a national observational study of HIV 

patients in care, and in the San Diego HIV Education and Support Study (HESS), an 

experimental trial of an antiretroviral adherence intervention.(46,47,56,88,114) This 

measure allows for direct comparison of reports of adherence behavior with other 

essential studies in the rapidly emerging field of antiretroviral adherence. Comparisons 

with HCSUS results will be particularly useful, since the national probability sampling 

strategy used in the HCSUS allows for direct inferences to the entire population of HTV 

patients receiving care in the U.S. 

In general, chronic disease non-adherer's self-reports tend to have veracity. However, 

only an estimated one-half of self-reported adherers are truly adherent.(46) We know that 

self-reported adherence may be overestimated because of a patient's fear of reprisal (as in 

being discontinued from a clinical trial) or the desire to please one's provider. Adherence 

trials should not be linked to availability of climcal treatment or trials, and the 

measurement milieu must be non-punitive.(SO) The on-going CASQ HAART trial has 

attempted to set a non-punitive context by embedding statements such as: Some patients 

say that it is difficult to take medications on schedule. We are conducting a survey to see 

how likely our patients are to take their medicines and to find ways to help patients take 
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medicines we prescribe for them. Such language is necessary in order to elicit responses 

that are more candid and less guarded. 

Recall for adherence behavior is generally reliable within the past three to seven 

days, and quickly falls off thereafter. Past adherence behavior has been reported as an 

important predictor of present(4S) 

2.6.3 Surrogate Measures 

There is evidence that virological status (HIV RNA Viral Load) and mean change in 

CD4 level are positively correlated with level of adherence. HAART is capable of 

reducing viral load 2 to 3.S logs, and sustained reductions in viral load often result in 

mild to moderate inunune reconstitution as evidenced by CD4 increase (see Table 2-1 

below).(53) 

Despite competing factors responsible for antiretroviral failure (e.g., resistance to 

previously used monotherapies, cross-resistance, and poor absorption), non-adherence is 

strongly associated with detectable HTV RNA viral loads.(21, S3) 

Table 2.1 Astociatton of Adhtrenca* to Viral Load and Msin Changa In CD4/mm* 
Adherence Level % with Viral Load <400 

>95% 81% 
90-95% 64% 
80-90% 50% 
70-80% 25% 
<70% 6% 

Adherence Level IMean Change In C04fflm* 
>95% +60 CD4/mm' 

80-95% +54 CD4/mm  ̂
<80% -13CD4/mm'' 

0 Paterson, S Swindells, J Mohr, etal. (S3) 'Based upon MEMS data 
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2.7 Significance and Anticipated Findings 

Non-adherence to HAART may be the most important problem facing the HIV-

infected in the US today. Never before has there been a disease that better illustrated the 

limitations of our understanding of adherence than HIV. The high costs and the public 

health sequelae of rapidly developing drug resistant HIV strains, make it imperative that 

we quickly move to augment our knowledge of strategies which promote HAART 

adherence.(35) 

The Veteran's Health Administration (VHA) has a unique opportunity to further 

research on adherence behavior as access and availability to care are limited confounders 

in the Tucson VAMC patient population. Improved understanding of remediable factors 

related to HAART adherence will allow the design and implementation of clinically 

based adherence programs in the single largest system of AIDS care in the US - the 

VHA.(30) Effectively designed and implemented programs should result in optimized 

adherence and improved clinical and functional status, quality of life, and cost-

effectiveness. August 1997 VA guidelines recommend that all HIV-positive patients with 

CD4 counts less than 500 cells/mm^ be considered as candidates for HAART.(30) The 

development of HAART adherence support programs is necessary in order to optimize 

the long-term benefit of this policy. Furthermore, what is learned may contribute to 

adherence with complex treatment regimens including those used in other chronic 

diseases such as hypertension, hyperlipidemia, diabetes, and congestive heart failure.(S3) 
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CHAPTER 3 
3.0 EXPERIMENTAL METHODS 

3.1 Study Design 

The design of this study was a descriptive, cross-sectional exploration of adherence 

to HAART regimens. The goal was to develop an explanatory model to identify 

characteristics and conditions that support or impede adherence. 

This project was funded by the VA Health Services Research and Development 

Service, IIR-098-01, in the amount of $144,000 over an eighteen month period beginning 

January 1999, and ending July 2000. The quantitative portion (representing year one) is 

reflected in this dissertation. 

3.2 Source and Study Population 

The sampling frame consisted of all veterans obtaining HAART regimens in the 

Tucson VAMC HIV Clinic. The clinic population consists of 124 patients (96% male and 

4% female). The ethnic mix consists of 71% Anglo, 15% Hispam'c, 17% Afiican 

American and 2% Native American. The population is primarily male and Anglo, with 

MSM (men who have sex with men: 49%) and IVDU (intravenous drug users: 23%) as 

the most common HIV risk factors. Ages range from 25 to 79 years, with 11% ages 34 

and below, 77% of patients between ages 35 and 54, and the remainder over 55. Although 

this sampling frame does not match the increasingly female, minority^ population where 

much of HAART adherence woric is being performed outside of the VHA, it is 

representative of the HIV-positive population west of the Mississippi, as well as the 

general HIV-positive population obtaining medical care in the VHA as specified by the 

1998 VA National HIV Registry. 
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HAART was defined as two protease inhibitors, or combinations of three or more 

anti-retroviral drugs. Adherence was monitored for a one month period. Because CD4 

lymphocyte counts, HIV RNA viral load levels, and 30-day HAART prescriptions were 

standard practice, there was minimal patient burden except for pre and post questionnaire 

requiring between 15 to 60 minutes, and an end of study laboratory blood draw. Patient 

reimbursement was $4S, and transportation and childcare were provided where necessary. 

3.3 Inclusion and Exclusion Criteria 
Table 3.1 Inclusion and Exclusion Criteria 

Inclusion Criteria Exclusion Criteria 
• HIV-positive, 
• On stable HAART for at least one month, 
• Knowledge of HAART regimen 
• No plans to move during study duration, 
• Willing to participate. 
• Able to provide Informed consent 

• Inability to complete protocol 

As shown in Table 3.1, open eligibility included patients representative of all clinical 

stages and levels of adherence. Acutely ill or hospitalized patients were included as long 

as they remained on their usual HAART regimen. Their inclusion was necessary to avoid 

potential selection bias of healthier, therefore presumably more adherent, subjects. An 

eligibility criterion was correct knowledge of one's stable (at least one month's duration) 

regimen (i.e., able to state both drug and dose for all drugs in the HAART regimen). 

Those individuals who were unable to recall their regimen accurately were referred back 

to the attending clinician, and had to remain on one month of stable HAART before re-

enrollment 
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3.4 Operatfonal 

3.4.1 Study Schema 

Table 3.2 Pattent Schema 
Day 0 
(Study Coordinator) 

Day 30 
(Study Coordinator) 

Determination of Eligibility 
Informed Consent 
Enrollment 
30d Prescriptions 
MEMS Cap 
Pre-measures 

MEMS Cap collected 
Post-MEMS measures 
Lab tests 

Two study visits were required, as specified in Table 3.2, above. During the first 

visit, prospective subjects were screened for eligibility, presented informed consent and 

enrolled. A ihirQ^-day prescription for die MEMS-monitored drug was ordered, and a 

programmed MEMS Cap was applied. The intake and baseline forms were completed by 

the clinical coordinator. The second visit consisted of MEMS Cap and laboratory 

specimen collection. The Post-MEMS questionnaire was then completed by the subject, 

and checked for completeness by the study coordinator. 

3.4.2 Recruttment 

Eligibility was determined using the clinic's Drug Specific Utilization Report which 

reports all patients medications (inclusive of HAART.) All patients were called by the 

principal investigator, clinic director or HIV clinic nurse to invite participation. In 

addition, participation was encouraged by the presence of study personnel in the HIV 

clinic each Monday, Wednesday, and Friday afternoon. Recruitment began in mid-March 

1999 and concluded at the end of July 1999. 

3.4.3 Informed Conaent 

Infonned consent was obtained according to University of Arizona (UA) Human 

Subjects Committee standards. See Appendix A for the consent form. 
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3.4.4 Intake and Baseline 

Subjects were asked to specify their HAART regimen without coaching from the 

study coordinator, including name, units of administration per dose, and time per day 

dosing of each drug in their HAART regimen. All screened subjects were able to recall 

their HAART regimens. The Intake, and Baseline questionnaires were administered by 

the Study Coordinator. See Appendix F for study questionnaires. 

3.4.5 MEMS Cap 

The MEMS Cap is a medication bottle cap containing microelectronics that record 

the time and date each time the bottle is opened. These devices provide a means of 

estimating the frequency and patterns of medication intake more precisely than with other 

methods. Pre-study interviews indicated that many subjects decanted their pills into pill 

containers on a daily or weekly basis, and were concerned that MEMS monitoring would 

alter their ability to successfiiily adhere. The drug selected for capping was chosen based 

upon the following criteria: 

1. If one or more Pis was in regimen, the PI with the longest duration of action was 
chosen. 

2. If no PI was in regimen, then the NNRTI with the longest duration of action was 
chosen. 

3. If no PI or NNRTI was in regimen, the NRTI with the longest duration of action was 

chosen (see Appendices C, and D for list of HAART medications and durations of 

action). 

The drug selected for monitoring was fitted with a MEMS Cap (with a thirQr-day 

prescription) and distributed by the ou^atient pharmacy or study coordinator. Subjects 

were instructed on MEMS Cap use, and thus the importance of not decanting multiple 
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drug doses during this study. No adherence coaching was o£fered. MEMS data were 

downloaded via a modem communicator, and collected in an ASCII file and stored in an 

Access database. 

3.4.6 Post<MEMS Data Collection 

Subjects met with the study coordinator on day 30-post entry for collection of the 

MEMS Cap, completion of self-administered Post-MEMS questionnaire assessing 

adherence predictors, laboratory blood draw, and reimbursement of $45. 

3.4.7 Staff Training 

Staff training was provided in the following areas: 

1. Project staff training to review the need for strict confidentiality and proper storage 

and disposal of study documents. 

2. Study staff were cautioned to avoid any additional adherence counseling to subjects 

during the study. Staff were instructed in the importance of establishing a non-

punitive context to promote honest survey and interview responses. 

3. Interviewers performed practice interviews prior to initiation of study. 

3.5 Measures 

3.5.1 Predictors 

Factors have been divided into three broad categories; Patient-Related, Patient-

Provider Relationship Related, and Regimen-Related Factors using an operational model. 

(See Figure 2.1) This categorization was somewhat arbitrary, and may have resulted in 

artificially divided domains (dimensions) which overlap. This model was intended as an 

operational model usefiil in instructing the choice of measures, as well as to introduce 

discipline into this exploratory study. This operational model was not tested, nor were 
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domain-specific models constructed. A broad array of potential factors were collected 

and systematically examined under the careful direction of adherence experts in order to 

assemble parsimonious explanatory models. 

Predictor variables fell into eight domains: 1) Patient Characteristics, 2) Quality of 

Life, 3) Social Functioning, 4) Beliefs and Perceptions, 5) Clinical Status, 6) Patient-

Provider Relationship, 7) Complexity of Regimen, and 8) Regimen Knowledge and 

Beliefs. Data were collected using: 1) patient report, 2) VA Clinical (VISTA) and 

Immunology Case Registry (ICR) databases, 3) MEMS Caps, and 4) VA clinical 

laboratory report results. Table 3.3 describes the specific sources used to collect Intake, 

Baseline, Post-MEMS and Adherence data, and delineates how these sources map to the 

Operational Model domains (see Appendix F for study questionnaires). With the 

exception of Domain 1 patient characteristics and HIV history data collected at baseline, 

all other domain data was collected at the Post-MEMS visit. 



56 

Tabto 3.3 Study XtoMur— 
DATA SOURCES 

(P) Patient 
(VISTA) VA Clinical Oatabast 
(ICR) Immunology Casa Ragistiy 
(MEMS) MEMS Cap Data 
(LAB) Laboratory RMUKS 

Intake 

Intake Questionnaire 
Confinfnation of HAART Regimen 

P 
PA/ISTA 

PREDICTORS 

Baseline Domain Source 

Patient Characteristics 
HIV History 

Domain 1 
Domain 1 

ICR/P 
P 

Post-MEMS 

MOS-HIV Health Survey 
Chaotic Lifestyle 
Social Support 
Confidentiality of HIV 
General Perceived Self-EfFicacy 
HlV-related Self-Efficacy 
Preferred Model of Health Care 
CBC and C04 
HIV Staging 
Symptom Score 
Satisfaction with Care 
Complexity of Regimen Measures 
Knowledge and Beliefs of Regimen and Resistance 
HAART Strategies (Qualitative) 

Domain 2 
Domain 3 
Domain 3 
Domain 3 
Domain 4 
Domain 4 
Domain 4 
Domain 5 
Domain 5 
Domain 5 
Domain 6 
Domain 7 
Domain 8 

P 
P 
P 
P 
P 
P 
P 
LAB 
ICR 
P 
P 
VISTA 
P 

DEPENDENT VARIABLES 

MEMS Output 
HIV RNA Viral Load 
Self-Report Adherence Questionnaire 

MEMS 
LAB/VISTA 
P 

Domain 1: Patimt Charaeterfaties 

Demographics variables included standard epidemiological variables age, gender, 

and education level, as well as characteristics previously reported to be related to 

HAART adherence, including years since diagnosis, HIV risk factor, living situation and 
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employment status infomiation. These variables were collected at baseline using patient 

report as shown in Table 3.3. 

Domain 2: HMith-r«lat«d Quality of Life 

Health-related quality of life was assessed using the MOS-HIV Health Survey, a 

comprehensive, self-admim'stered, 35-item survey. This instrument takes an estimated 

five-ten minutes to complete. It contains eleven dimensions regarding important aspects 

of HIV-positive health status based on items &om the Medical Outcomes Study. 

Dimensions include; general health perceptions, physical function, role function, social 

function, cognitive function, pain, mental health, energy/fatigue, health distress, and 

quality of life. This survey has been widely used in clinical research and evaluation in 

many populations of HIV-infected subjects.(62,63) Scales are scored as simunated rating 

scales on a 0 to 100 scale; higher scores indicate better health. This measure has shown 

construct validity and correlates well with conceptually related variables and known 

differences in HTV clinical states. MOS-HTV scale scores have been shown to be stable 

over a 2-week period. Previous testing of this measure in the TVAMC HIV clinic found 

Cronbach's alphas ranging from .85 to .95 for all multi-item dimensions, indicating good 

internal consistency reliability in this population.(l 15) Recently, Revicki et al. developed 

physical and mental health summary scores for this measure.(l 16) All eleven dimensions 

were tested for their independent association with the dependent variables; physical and 

mental health summary scores were not tested independently. MOS-HIV Health Survey 

dimensions and scoring are specified in Table 3.4. 
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Tabte 3.4 MOS-HIV Hfith Survy Diitwntloiw and Scoring 
Dimension NumlMrof Itams item Numbers 

Overall Evaluation of Health 
General IHealth Perception 5 1, lla-d 

Functional Status 
Physical Function 6 4a-f 

Role Function 2 5.6 
Social Function 1 7 

Cognitive Function 4 lOa-d 

Weil-Being 
Pain 2 2.3 

Mental IHealth 5 8a-e 
Energy/Fatigue 4 9a-d 
Health Distress 4 9e-h 

Quality of Life 1 12 

Change in Health 
Health Transition 1 13 

From MOS-HIV Health Survey Scoring Guidelines, 1996 

Domain 3: Social Functioning 

Chaotic Lifestyle, Social Support, and Confidentiality of HIV Status questions, 

developed by the principal investigator and included within the Social Functioning 

Domain, were administered as part of the Post-MEMS questionnaire. Chaotic Lifestyle 

was represented by five questions with lower scores indicating a higher likelihood of 

adherence and a lower HTV RNA Viral Load. Four true-false questions assessed active 

psychiatric diagnosis, recent IV drug use, transitional housing, and recent or pending 

incarceration. One question related to the estimated number of drinks per month of 

alcohol (0 to 99). 

The HIV-related social support dimension was tested using four self-administered 

questions designed by the investigator to reflect the level of knowledge of, and 
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interactioii with, local HIV/AIDS Service organizations and informal HIV social support 

structures. These questions were true-false, with a score of one indicating higher social 

functioning. 

Confidentiality of HIV Status consisted of five self-administered questions assessing 

the subject's family and friend knowledge of the patient's HTV status, and patient ease 

with taking HAART medication in front of others. One true-false question was 

transformed so that a score of one indicated more disclosure of HIV status. Two 

questions were graded on a five-point S to 25 scale, with S represented by none, and 25 

represented by all; higher scores indicated more disclosure of HTV status. The remaining 

two questions were graded on a five-point 5 to 25 scale, with 5 represented by never, and 

25 represented by always; higher scores indicated more disclosure of HIV status. 

Domain 4: Belfefi and Ptreeptions 

Questions within this domain represented Self-EfScacy and Preferred Model of 

Health Care. General perceived self-efBcacy was tested using the ten-question General 

Perceived Self-ESicacy Scale.(69) This scale is based on social-cognitive theory, and has 

high operative ability to explain a stable sense of personal competency to deal effectively 

with stressfiil situations.(67,117) Good internal consistency has been reported over a 

range of studies (Cronbach's alpha = .78 to .91).(69) Questions were scored on a one to 

four scale, with one representing not at all true and four representing exactly true. 

Questions were summed and transformed (multiplied by 2.5) to a 25 to 100 point scale 

aggregate score. Higher scores indicated higher perceived self-efBcacy. 
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Adherence-related self-efiGcacy, i.e., belief in ones ability^ to take HAART as 

prescribed, was tested using a six-question subset of the Customized Adherence Self-

report Questionnaire (CASQ). Five questions were graded on a one to ten scale where 

one was least sure and ten was most stire. Higher scores indicated higher adherence self-

efBcacy. One question was graded on a one to four scale where one was strongly disagree 

and four was strongly agree. Higher scores indicated higher adherence self-e£Qcacy. 

Three self-administered questions were asked to determine the subject's preference 

for model of health care: alternative, mixed, or conventional. One question was graded on 

a one to ten analogue scale where one was just alternative care, five was an even mix of 

the two, and ten was just conventional care. Higher scores indicated an increasing 

preference for conventional care. The other two questions were graded on a five to 

twenty-five scale, where five was absolutely not and twenty-five was absolutely 

necessary. Higher scores indicated an increasing preference for conventional care. 

Domain 5: Clinical Status 

Clinical Status is represented by absolute CD4+ T-lymphocyte/mm^ values (CD4 

/mm^), stage of HTV disease. Symptom Score, and time on antiretroviral therapy in years. 

The absolute number of circulating CD4 Ivarc^ is an important surrogate marker for stage 

of HIV disease and level of immune suppression, and has prognostic value for disease 

progression, risk of opportunistic infection and survival.(118) The Tucson VAMC (a 

fiiily accredited laboratory) performed all CD4 /mm^ counts using their standard 

procedures and protocols. A CBC with differential and a CD4/mm^ was drawn at the 
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post-MEMS visit. HIV Staging consisted of an HTV diagnosis without AIDS or an AIDS 

diagnosis as defined by the Centers for Disease Control and Prevention. 

The Symptom Score was derived firom the comprehensive Project Inform 

Antiretroviral Side Effect Information Sheet. Symptoms were graded (one, two, or three) 

if present and then tallied for a composite score (up to 99). This score included both HTV-

related symptoms and HAART-related adverse effects, as often these are difGcult to 

unlink, and may at times be synergistic. 

Domain 6: Patient-Provider Relationship 

A 23-question modified Group Health Association of America, Inc. Consumer 

Satisfaction Survey was used to measure satisfaction with care.(l 19) One single-item 

Overall Satisfaction question and six dimension scales were included: Access, Technical 

Quality of Care, Commumcation, Interpersonal Care, Outcomes, and Attitudes Toward 

Care. This self-administered measure took S-10 minutes to complete. Scale reliability 

estimates, obtained in multiple health maintenance organization studies nationally, 

ranged firom .87 to .97. This scale has good content validity in that it represents the 

content of the PSQ-m (a highly validated consumer satisfaction survey).(119) Scale 

modification included non-inclusion of the availability portion of the measure, and a 

change to care within the HIV clinic from the more general medical care within the text. 

This ensured that subjects answered satisfaction of care questions specific to their HIV 

care experience rather than care provided by the VAMC, in general. Because the Tucson 

VAMC HIV clinic has a stable patient base, as well as a stable group of multidisciplinary 

health providers (i.e., physician director, nurse, pharmacist and nutritionist) there is less 
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variability in how care is provided than in larger multi-provider clinics. Thus, we only 

measured Patient-Provider factors related to satisfaction with care. Availabili^ was not 

measured, as it is a limited factor in this clinical setting. Dimensional structure for this 

instrument is provided in Table 3.S. Scoring was performed by summing across the 

dimension items, dividing by the number of items, and multiplying by 20 to create the 

final score. 

Table 3.5 Satisfaction with Cam Dimension* 
Dimension Number of items Item Numbers 

Overall Care 1 1 
Access 2 2 + 3 
Technical Quality of Care 5 4 + 5 + 6 + 7 + 8  
Communication 4 9 + 10 + 11 + 12 
Interpersonal Care 5 13 + 14 + 15+16 + 17 
Care Outcomes 2 18 + 19 
Attitudes toward Care 4 20 + 21 + 22 + 23 

Domain 7: Complexity of Regimen 

Complexity of regimen variables included number of total units of HAART taken 

daily, number of HAART medications in regimen, number of total units of all 

medications taken daily, and dosing periods per day. 

Domain 8: Knowledge and Beliefi Regarding Regimen and Resistance 

Subjects were asked to name two major adverse effects for their HAART regimen, 

and were asked to specify administration requirements for their regimen. Each task was 

graded with a dichotomous score (e.g., correct versus incorrect). One self-administered 

five-point scale question tested subject knowledge of resistance, with strongly disagree, 

disagree and Jbn 't know graded as zero, and strongly agree and agree graded as one. 
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3.5.2 Dependent Variables: Adherence Measures 

The principal dependent variable in this study is HIV-RNA viral load, as it is the best 

indicator of antiretroviral activity, and therefore, adherence to HAART. Secondary 

dependent variables include Percent Therapeutic Coverage and Self-reported Adherence. 

HIV RNA Viral Load 

HIV-RNA monitoring test results drawn on the post-MEMS visit were used as the 

principal dependent variable of this study. The HIV RNA viral load is a sensitive 

indicator of active viral replication. Viral load has been shown to be a very good marker 

of disease progression and success of treatment; reduced viral load is associated with 

improved health.(3,14,15) The Roche HTV Monitor System Quantitative Ultra-sensitive 

assay was processed by the same VAMC laboratory for all specimens. The sensitivity of 

this test ranges from SO to <75,000 copies/ml plasma. This lab specimen was drawn at the 

post-MEMS visit, and thus will be reflective of the MEMS and Self-reported Adherence 

time period. 

MEMS 

A secondary dependent variable was Percent Therapeutic Coverage to the monitored 

antiretroviral drug as measured by MEMS. Reports indicating dosing patterns of drug use 

were generated. Exit interview questions were conducted to better understand the effect 

of MEMS monitoring on pre-existing adherence behaviors. Percent therapeutic coverage 

to the monitored antiretroviral drug was calculated from MEMS output, as collected 

during the week prior to data download. A derived variable was created for each subject. 

The formula used in MEMS View for calculating Percent Therapeutic Coverage was as 

follows: TC^" C/AP x 100, where TC represents Therapeutic Coverage, C is Covered 
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hours in the analysis period, and AP is the total hours in the Analysis Period (168 

hours).(120) Thus, after taking a dose, the subject was considered covered for the period 

of the drug duration of action. If there was a delay before the patient took the next dose, 

there was a gap in coverage.(See Appendix E MEMS printout) 

Self-Report Adherence Quntionnaire 

Adherence to anti-retrovirals was assessed by a modified Customized Adherence 

Self-report Questionnaire (CASQ). The CASQ is based upon an adherence instrument 

currently being used by sub-investigators Allen Gifford, M.D. and Jill Bormann, Ph.D., 

RN in an experimental study of an adherence intervention (the San Diego HIV Education 

and Support Study [HESS]), and in a national observation study of HTV patients in care 

(HIV Cost And Services Utilization Study [HCSUS]). This measure assessed self-

reported adherence to anti-retrovirals using four questions.(56) Each of these questions 

evaluated a different component of the subject's adherence behavior during the past 

seven-day week: 

1. Overall adherence, 

2. Inadvertent non-adherence, 

3. Intentional skipping of doses, and 

4. Intentional reduction of doses. 

The items were not designed to fomi a single summed scale, however some internal 

consistency patterns were expected. Responses to the questions were given in days, 

ranging ftom zero to seven. The major self-adherence question used in the analysis was 

the number of days in the previous seven-day week that subjects took their medications. 
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3.6 Data Management and Data Integrity 

Intake, Baseline, and Post-MEMS Questionnaires were designed and formatted using 

Telefonn scannable forms software(121) to facilitate automated entry into a Microsoft 

Access database, and to increase data accuracy. The Microsoft Access database was 

configured with data ranges to minimize entry errors. The study coordinator monitored 

completeness and accuracy of forms, and promptly resolved errors and omissions while 

subjects remained in the clinical area whenever possible. Patient-specific data from VA 

VISTA and the VA Immunology Case Registry was accessed under the direction of the 

study coordinator; all downloaded data were checked for accuracy of match via 

comparison of patient identifier (social security number) and name. 

3.7 Sample Size 

The power of multivariate regression analysis depended on the minimum sample size 

(n = 65), baseline probability, effect size (probability per unit change in the covariate), 

and the correlation between the covariate of interest and remaining predictors in the 

model. Based upon 65 patients, adequate power (>80%) was provided across a plausible 

range of each of the assumptions.(122) With a sample size of 65, the multiple linear 

regression test of R^=0 (assimiing a = 0.05) for 10 normally distributed covariates had 

>89% power to detect an of >0.25.(122) 

3.8 Analysis 

Data analysis was performed in stages using Stata Statistical Software V.6.(123) The 

following steps were taken: 
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3.8.1 Stage 1: Description of Distributions 

Descriptive infoimation was tabulated (means, medians and proportions). 

Distributions of the variables were inspected to determine the necessiQr of normalizing 

transformations. Continuous variables with poor distributional properties were 

dichotomized at the median. 

3.8.2 Stage 2: Univariate Correlations 

Univariate correlations between all covariates and dependent variables were 

examined to evaluate the (unadjusted) strength of association with each of the three 

dependent variables (HTV RNA Viral Load, MEMS Adherence, and Self-reported 

Adherence). Significant factors (p<.2) were retained. Variables with non-significant 

relationships with all three dependent variables were dropped as domain candidates 

except in those cases where important associations have previously been reported. 

Individual survey questions within validated scales were examined for their 

relationship to the dependent variables, as well. In general, individual questions within 

validated scales should not be examined separately, as these questions are contextual 

based upon associated survey questions. However, one of the ultimate aims of this study 

was development of a short, clinically applicable, adherence screening measure. Specific 

survey questions may prove important to the development of such a measure. Thus, 

individual questions were assessed for their association with the dependent variables, but 

were NOT used in the models. 

3.8.3 Stage 3: Domain Variable Reduction into Scales and Indices 

Principal Components Analysis was used to evaluate items for inclusion into scales 

within six of the eight domains (excluding pre-validated quality of life and satisfaction 
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with care scales) in order to reduce the number of candidate variables. Domain variables 

theorized as latent constructs were standardized to z scores and then grouped into 

theorized domain sub-groupings. Each sub-grouping was analyzed using principal-

components analysis to achieve the simplest possible &ctor structure. Principal 

components with >1.0 Eigenvalues and > O.S Eigenvectors were retained. Variables 

within domains theorized as emergent variable constructs were examined for construction 

into indices using the extant evidence-base and expert guidance. 

3.8.4 Stage 4: Logistic Regression 

Logistic regression was used to allow simultaneous consideration of multiple 

explanatory factors with the dichotomous dependent variables. The following logistic 

regression model was used to estimate predictor associations with the dependent 

variables; 

hi [P (x)/l- P (x)] = a + Pi X, + 32X2 + pxj. . .  +P,Xq + 6 

where P(x) is the conditional probability that the subject is adherent (coded=l), given 

a subject's set of predictor values, and the coefficients Bj estimate the change in the log 

odds of dependent variables for a one-unit change in independent variables Stepwise 

backward selection of predictor variables (p<0.1) was performed using a fiilly saturated 

model, with subsequent testing for reentry of eliminated variables after each step 

(p<0.075). 

Dependent variables were dichotomized to reduce their skew to a median, clinically-

appropriate cut point (see Section 4.3 for the distributional properties of these variables). 

Age and CD4 lymphocyte count were entered into all three dependent variable models. If 
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dropped in the stepwise regression, age and CD4 were re-added to the remaining 

variables as covariates, and the model was re-tested. Variable selection was guided by 

repeat sensitivity analysis where appropriate. For instance, score variables were evaluated 

for their contribution to the model in the case of equivalent score and independent 

variables. 

First-order interactions, where bio-psychosocially plausible, were examined. The 

goal of the final dependent variable models were to construct as parsimonious a model as 

possible that was predictive of remediable factors associated with IIAART adherence. 

3.8.5 Stage 5: Relationship of Dependent Variables 

The relationship of the three dependent variables were compared using logistic and 

linear regression models, correlation matrices, and estimates of over and under-estimation 

comparisons. 
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CHAPTER4 
4.0 RESULTS 

4.1 Sample Characteristics 

Of the seventy-five subjects consented, sixty-seven (89%) completed surveys, with 

60 (80% of the total consented) completing MEMS Cap data. Drop out was largely 

attributable to medication regimen cessation or instability (n=3) (e.g., old medications 

were deleted from, and new medications were added to, regimen). Additional reasons for 

drop out included death (n=l), incarceration (n=l), change of health care provider (n=l), 

and change in willingness to participate (n=2). 

All subjects were male veterans receiving care at the Tucson VA Medical Center 

HIV Clinic, demographic characteristics are summarized in Table 4.1. Ages ranged from 

29 to 74 years, with a mean age of 48.5 years. This sample was comprised of 52 white 

(78%), four Black (6%), ten Hispanic (15%) and one Native American (1.5%) men, 

which over-represented Tucson VA Medical Center minority proportions of 3%, 12% and 

2% respectively. Hispanics, Blacks, and Native Americans were combined into one 

minority status category due to low numbers of each. Level of education ranged from 

eight to 20 years, with two years of college (14.1 years) the mean. 

Agt Fraq. Percent Cum. 
<=40 15 22.39 22.39 
>40- 50 years 30 44.78 67.16 
>50-60 years 11 16.42 83.58 
>60- 70 years 8 11.94 95.52 
>70- 80 years 3 4.48 100.00 
Total 

80 years 
67 100.00 
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Table 4.1 Demoginphic Chiracterirtlc* (contlnutd) 

Rac« Fraq. Percent Cum. 
White 52 78 78 
Black 4 5.97 85.07 
Hispanic 10 14.9 98.50 
NA 1 1.49 100.00 
Total 67 100.00 
Education Fraq. Percent Cum. 
< 8 years 1 1.49 1.49 
>8-12 years 19 28.36 29.85 
>12-16 years 40 59.70 89.55 
>16 years 7 10.45 100.00 
Total 67 100.00 

4.2 HIV-related Characteristics 

HIV risk factors were representative of HIV-infected patients within VHA care 

nationally, and closely reflect HIV risk factors in same-age men who live west of the 

Mississippi.(3) Thirty-eight subjects (57%) were HIV-positive without an AIDS 

diagnosis, whereas 29 (43%) had an AIDS diagnosis. Years since HIV diagnosis ranged 

from one to 16 years (mean 8.8 years). CD4/mm^ counts ranged from 4 to 1064/mm^, 

with a mean of 413/mm^ and a standard deviation of 2S8/mm^ (see Table 4.2). Years on 

antiretroviral therapy ranged from zero to 13 years (mean 5.4 years). This variable is a 

poor measure of total exposure to antiretrovirals because it does not take into account 

host inunune status at time of initiation, dose, time on individual medications, mono 

versus combination therapy initiation, and cross-resistance factors. 
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Tabis 4.2 HiV>Relattd Characteristics 
HIV Risk Factor Freq. Percent Cum. 
MSM' 36 53.73 53.73 
IVD' 14 20.90 74.63 
MSM and IVD 7 10.45 85.07 
Heterosexual 7 10.45 95.52 
Transfusion 2 2.99 98.51 
HCW* 1 1.49 100.00 
Total 67 100.00 

Stege Freq. Percent Cum. 
HIV 38 56.72 56.72 
AIDS 29 43.28 100.00 
Total 67 100.00 

CD4/mm' Freq. Percent Cum. 
0-50 5 7.46 7.46 
>50-200 6 8.96 16.42 
>200-500 32 47.76 64.18 
>500-700 14 20.90 85.07 
>700-1200 10 14.93 100.00 
Total 67 100.00 

Years on Antfratroviral Freq. Mean Std.Dav. Min/ Max 
Therapy (post32) 

67 5.4 3.64 0-13 

4.3 Dependent Variable Descriptions 

The three dependent variables of this study include HIV RNA Viral Load, MEMS-

derived Percent Therapeutic Coverage, and Self-reported Adherence. Tables of these 

variables follow in Tables 4.3,4.4, and 4.5 respectively. 

4.3.1 HIV RNA Viral Load Measures 

HTV RNA Viral Load, as the primary biologic measure of HTV infection, was the 

principal dependent variable. The HTV RNA Viral Load based upon the ultra-sensitive 

assay used in this study, ranged from <50 copies, or "\mdetectable," (which was coded as 

 ̂MSM= Men who have sex with men 
 ̂IVD= Intravenous (bug user 

* HCW= Health Care Worker occupational exposure 
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0) to >75,000 copies (which was coded as 75,000 copies). As shown in Table 43, the 

median was zero (equivalent to <50 copies). \^thin this circumscribed measure, the 

mean was 8,533 copies and the standard deviation was 20,114 copies. HIV RNA viral 

load is conventionally reported as a base -10 logarithm, due to its skewness. The mean 

and the standard deviation of the log viral log were 1.65 and 1.89 copies, respectively. 

The untransformed variable was dichotomized to reduce its right skew, to a median (<50 

copies) cut point. This cut point was clinically appropriate, as undetectable viral loads are 

those with <50 copies with this ultra-sensitive assay. In addition, the viral load was 

dichotomized with a ̂ 00 copy cut point in order to replicate a previous analysis by 

Paterson et al. (53) Finally, the viral load was categorized into clinically relevant 

categories: 0-50, >50-500, >500-5,000, >5,000-50,000, and >50,000-75,000 copies. 

Table 4.3 HIV RNA Vfral Load Maaturts 
HIV RNA Viral Load (viralld) 
Obs Mean Std. Dev. Min -Max 

o
 

i
n
 

75" C
O
 

O
l
 s 

percentile percentile percentile 
67 8533.836 20114.36 0-75000 0 3440 75000 

HIV RNA Viral Load (VLIo) Freq. Percent Cum. 
0icliotomous<50 
< 50 copies 35 52.24 100.00 
> 50 copies 32 47.76 47.76 
Total 67 100.00 

HIV RNA Viral Load (virtOO) Freq. Percent Cum. 
Dicliotofflous MOO 
<400 copies ~ 23 34.33 100.00 
> 400 copies 44 65.67 65.67 
Total 67 100.00 
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Tabte 4.3 HIV RNA VIril Load Ite«»urt8 (conttnued) 

HIV RNA Viral Load Fraq. Parcant Cum. 
Categorical (vireat) 

Fraq. 

0 35 52.24 52.24 
>50-500* 1 1.49 53.73 
>500 - 5,000* 9 13.43 67.16 
>5,000-50,000 8 11.94 79.10 
>50,000-75,000 9 13.43 92.54 
>75,000 5 7.46 100.00 
Total 67 100.00 
* categories combined for analysis 

4.3.2 MEMS Dependent Variables 

Percent Therapeutic Coverage, was calculated from MEMS output, and based upon a 

one-week monitoring period prior to the post-MEMS visit. As shown in Table 4.4, the 

distribution of MEMS Percent Therapeutic Coverage (n=60) was skewed to the left with 

a range of 0 to 100%, a mean of 84.40%, a median of 88.95%, and a standard deviation 

of 17.11%. Because of the high therapeutic threshold of HAART, this variable was 

dichotomized at the clinically relevant 90% cut point, which fell close to the median. 

Percent Therapeutic Coverage was selected as the primary MEMS-derived measure as 

protease inhibitors (Pis) are thought to have a very narrow therapeutic range. Thus, even 

short periods outside therapeutic coverage may result in viral breakthrough. Secondary 

MEMS-derived variables included Percent doses received, calculated for the entire 

monitoring period as well as the final week, and Doses taken, divided by Doses ordered 

of the monitored MEMS study drug (see Table 4.4). The distribution of entire period 

(Doseall) and last week percent doses received (Dosewk) was skewed to the left with a 

range of 0-100%, and means of 89.7% and 86.2% and medians of 95.4% and 92.9% 

respectively. 
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Tabte 4.4 MEMS Dep«nd«nt VarlabI— 
%Therap«iitic Coverage (Study Drug- One Month) (Thercov) 
Obs Mean Std.Dev. Min -Max 2Sth 50th 7Sth 

percentile percentile percentile 
60 84.425 17.11461 0-99.9 77.35 88.95 96.4 

% Therapeutic Coverage > 90% (MadhI) 
Freq. Percent Cum. 

<90% 31 51.67 51.67 
>90% 29 48.33 100.00 
Total 60 100.00 

Doeee Taken/Doees Ordered (One Week) (doeewk) 
Obs Mean Std.Dev. Min -Max 25th 50th 75th 

percentile percentile percentile 
60 .8615005 .2027135 0-1 .857 .929 1 

Doses Taken/Doses Ordered (Entire Period) (doseail) 
Obs Mean Std.Dev. Min -Max 25th 50th 75th 

percentile percentile percentile 
60 .8967633 .1679802 0-1 .873 .954 1 

4.3.3 Self-Reported Adherence 
The final measure of adherence. Self-reported Adherence percent, was based upon 

the number of days in the previous 7-day week that subjects reported taking the 

monitored HAART medications perfectly. The range was thus from 0/7 to 7/7 days with 

corresponding percentages of0,14.3,28.5,42.9,57.1,71.4, 85.7, and 100% as shown in 

Table 4.5. Self-Reported Adherence percent ranged from 28.5 to 100%, with a mean of 

88.9% and a median of 100%. As with MEMS adherence. Self-reported Adherence was 

skewed to the left, and was therefore dichotomized at the clinically relevant 90% 

(equivalent to Percent Therapeutic Coverage). A similar measure was derived by 

summarizing all HAART medications within the regimen (psadall), which was the 

number of medication days correct divided by the total medication days (i.e., number of 

medications multiplied by seven days). 
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Table 4.5 Self-Reported Deptndent Variablw 
%Selff-Reported Adherence (Study Drug* During The Laet Week) (peadi) 
Obe Mean Std.Dev. MIn -Max 2Sth 50th 75th 

percentile percentile percentile 
67 .889 .2077 0-1 .857 1 1 

% Self>Reported Adherence > 90% (SAdhi) 
Freq. Percent Cum. 

<90% 26 38.81 38.81 
>90% 41 61.19 100.00 
fotel 67 100 

% Self-reported Adherence (All HAART druge- During the Laet Week) (peadall) 
Obe Mean Std. Dev. MIn-IMax 25*̂  50*̂  75°* 

percentile percentile percentile 
67 .908 .1749 0-1 .857 1 1 

4.4 Conceptual Models 

4.4.1 Conceptual Model Domain 1: Patient Characteristics 

DOMAIN 1 

Patient 
Characteristics 

Education 

Minority Status 

Employment 

Age 

Potential Patient Characteristic candidate variables included education (educ), 

minority status (minor), employment status (em), and age (age). All four variables were 

mdependently retained for potential inclusion in the fully saturated model as all were 

associated with at least one dependent variable, and all represent independent factors. 



As shown in Table 4.6, years of education and minority status were positively 

associated with Percent Therapeutic Coverage 2:90%. Employment was found to be 

inversely associated with Self-Reported Adherence, and years of age was positively 

associated with percent HIV RNA Viral Load :S50%. 

Table 4.6 Domain 1: Candidate Variables Relationship to Dependent Variables 
HIV RNA Viral Load MEMS Adherence Self-Reported 
Vllo* MADhi* Adherence SADhi* 

Education OR=1.00 1.12 
Cl=.81-1 .23 .90-1.40 

Minority Status OR=.62 OR=.56 

Employment 
Status 
Age 

* dichotomous varia 
shaded boxes p~0.2 

Cl=.19-2.04 Cl=.17-1.83 
OR=1 .3 OR=.83 
Cl=.47-3.58 Cl=.29-2.38 

OR=1.03 
Cl=.97-1 .08 

4.4.2 Conceptual Model Domain 2: HIV-related Quality of Life 

DOMAIN 2 

Quality of Life 

General Health Perceptions ( 11 a-d) 
Physical Function (4a-f) 
Role Function (5,6) 
Social Function (7) 
Cognitive Function (1 Oa-d) 
Pain (2,3) 
Energy/Fatigue (9a-d) 
Health Distress (9e-h) 
Quality of Life (12) 
Mental Health (8a,e) 
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Latent candidate variables included all eleven MOS-HIV Health Survey dimension 

scores. No principal component analysis was performed, as the MOS-HIV Health Survey 

and its associated scales have been previously validated. As shown in Table 4.7A, all 



77 

MOS-HIV scales were found to positively associated with at least one dependent 

variable, with the exception of the mental health scale, where no associations were found. 

All Odds Ratios were s 1.02, and only two, Energy/Fatigue and Health Transition, were 

borderline significant. Associated scales will be retained as candidates in the full 

dependent variable models. 

Table 4.7A Domain 2: Latent Candidate Variables to Dependent Variables 
Dependent HIV NA Viral MEM Ad ce Self-Reported 
Variable Load Adherence 
(variable name) 

neral Health 
Perception (mosall) 
Physical Function 
(mosphys) 

Table 4. 7B is a summary table representing individual MOS-HIV Health Survey 

questions found to be associated at ps.l 0. All Odds Ratios were s 2.16. These questions 

may be considered in future development of a HAART assessment tool, but will not be 
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included within dependent variable models as they are individual questions from 

validated dimension scales. 

Table 4.78 Domain 2: Individual MOS-HIV Questions: to De ndent Variables 
Dependent HIV RNA Viral Load MEMS Adherence Self-Reported 
Variable Vllo MADhi Adherence 

riable name SADhi 
Mos1 ~=-~----------~ 

health ratin 
Mos3 
pain interference 
Mos4b 
limit to mod. activity 
Mos4c 
limit to walking 
MosS 
health im 
Mos9b 
feeling worn out 
Mos9c 
feeling weighed down 
Mos9d 
ene 
Mos9f 
discouragement 

Mos11a 
somewhat ill 
Mos11d 
feelin bad 
Mos13 
health change rati 

us variable/logistic regression 
shaded boxes p~0 . 1 
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4.4.3 Conceptual Model Domain 3: Social Functioning 

Psychiatric History (Post9) 
ETOH Use (PostIO) 
Incarceration (Postl 1) 
Transltionally Housed 
(Post12) 

Disruption of Activities of 
Daily Living (Po8t29-31) DOMAIN 3 Chaotic Lifestyle - -M 

Social 
Functioning HIV-related Sodal Support 

(Postl-Post3) Sodal Support 

Living With (Livewith) 

Confidentiality of 
HIV Openness with HIV Dx. 

(Post4 -Posts) 

Emergent candidate variables included Chaotic Lifestyle variables (Post9 through 

Postl2), including positive psychiatric history, alcohol use greater than 16 ounces per 

week, incarceration, and homelessness. Emergent candidate variables Post29 through 

post30 represented questions related to disruption of activities of daily living by 

medication taking. Potential latent candidate variables also included Social Support 

variables Postl through Post3, which deal with HTV-related support and questions Post4 

through Posts are related to confidentially of HIV and openness with HTV status. 

Construction of a Chaotic Lifes^le Index was considered, as variables post9 through 

postl2, and post29 through post31 represented distinct but related Chaotic Lifestyle 

issues. However, the only ones of these variables found to be associated with the 

dependent variables in univariate analysis were disruption of lifestyle variables pos^9. 
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(How well does taking anti-HIV medications fit into your routine?) and post30, (How 

often do your daily activities get in the way of taking your anti-HIV pills?) Less 

disruption was found to be positively associated with HIV RNA Viral Load :SSO (Table 

4.8A). Post29 and post30 scores were standardized and averaged into a single new 

variable (p2930) based upon principal components analysis (Table 4.8B). 

As shown in Table 4.8C, living with a partner, spouse or roommate (livewith) was 

found to be negatively associated with HIV RNA Viral Load :::so, (Table 4.8C) and was a 

candidate variable for the full model. The question, I am at ease taking my HIV 

medication in front of others (postS), was positively associated with Self-reported 

Adherence 2:90%, (see Table 4.8C) and was retained as a candidate variable. 

~--~~--~----~~------------~---------------spost29** and spost30** spost29 

spost30 

P2930*** 

** standardized to z scores 
*** combined average: variable spost29 and spost30 
shaded boxes p<0.2 

HIV RNA Viral Load 
Vllo 

Table 4.8C Domain 3: Latent Candidate Variables: to Dependent Variables 
ndent HIV RNA Viral Load MEMS Adherence Self-Reported 

Variable Vllo MADhi Adherence 
SAD hi 
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4.4.4 Conceptual Model Domain 4: Beiieft and Perceptions 

DOMAIN 4 

Beliefs & 
Perceptions 

Self-Efficacy 

Preferred Model of 
HC 
(post26-28) 

Adherence-Related 
Self-efficacy 
(post13-18) 

General Perceived 
Self-efficacy 
(post92-101) 

Latent candidate variables included two Self>Ef!icacy scales: General Perceived 

Self-efficacy (post92 through postlOl), and Adherence-related Self-efficacy (postl3 

through postlS). Emergent candidate variables included Preferred Model of Health Care 

(post26 through post28). 

As shown in Table 4.9A, Self-reported Adherence >90% was positively associated 

with the General Perceived Self-Efficacy scale score. Five Adherence-related Self-

Efficacy variables Q)ostl4 through postlS) were associated with one or more dependent 

variables (see Table 4.9A). These variables were standardized and examined for 

combining into a single-scale score. Postl4 and postlS were averaged and combined into 

a single variable based upon principal component analysis (see Table 4.9B). In addition, 

one Preferred Model of Health Care variable 0post28) was retained. 

Confidence in of taking prescribed medications at the appropriate time (postl4) and 

confidence in one's abili^ to take anti-HIV medications as directed (PostlS) were both 

positively associated with the three dependent variables. StireQr of taking most or all of 
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HAAR T as directed, when thinking about the side effects, number and timing of these 

medications (post16), was positively associated with HIV RNA Viral Load s50 and Self-

reported adherence 2:90%. Surety of taking most or all of HAAR T as directed when 

thinking about, number, and timing of these medications supposing no side effects 

(post 17), was positively associated with Percent Therapeutic Coverage 2:90% and Self-

reported Adherence 2:90%. The question, I will be able to take my medications exactly as 

my physician or nurse instructed over the next month (post18), was positively associated 

with all three dependent variables. Disagreement with the question, I believe that 

alternative therapies are necessary to keep me healthy (post28), was negatively related to 

Percent Therapeutic Coverage 2:90%. Spost 1418, a standardized, combined mean score 

representing belief in ability to take prescriptions as ordered, was positively related to all 

three dependent variables. 

As shown in Table 4.9C, (Post92), I can always manage to solve difficult problems if 

I try hard enough, was associated with both MEMS and Self-reported adherence. 

Dependent HIV RNA Viral MEMS Adherence Self-Reported 
Variable Load MAdhi Adherence 
(Variable Names Vllo SAdhi 

~~----------~ General Perceived 
Self-effica Score 
Post14 

Post15 

Post 

Post17 

Post18 



Table 4.9A Domain 4: Latent Candidate Variables to Dependent Variables (continued 
Po 

S post1418*** 

shaded boxes p~.2 

Table 4.98 Domain 4:Princi 

Table 4.9C Domain 4: Individual GPSE Questions to Dependent Variables 
Dependent HIV RNA Viral Load 
Variable Vllo 

riable Na 

* dichotomous variable 
shaded boxes p~0.2 

4.4.5 Conceptual Model Domain 5: Clinical Status 

~ CD4/mm3 

DOMAIN 5 ~ HIV Stage 

Clinical Status 

~ Symptom Score 

'I Time on ARV 

Latent candidate variables included CD4/mm3
, HIV stage (stage), Symptom Score 
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(Sxtot), and time on antiretroviral therapy (post32). CD4/mm3 was positively associated 

with HIV RNA Viral Load ::S50 copies, and was retained as a candidate for the full model. 



Dependent HIV RNA Viral Load MEMS Adherence Self-Reported 
Variable Vllo MADhi Adherence 

riable Names) SADhi 
CD4/ mm 

shaded boxes p<0.2 

4.4.6 Conceptual Model Domain 6: Patient-Provider Relationship 

DOMAIN 6 

Provider/Patient 
Relationship 

Provider/Patient 
<111111 Relationship 

SA Tall 

SATacc 

SATtq 

SATcom 

SATipc 

SA Tout 

SATatt 

Latent candidate variables drawn from the modified Group Health Association of 

America Consumer Satisfaction Survey included one single-item general satisfaction 

score (SA Tall), and six satisfaction dimension scales representing access (SATacc ), 

technical quality (SATtq), communication (SAT com), interpersonal care (SATipc ), 

outcomes (SA Tout), and attitudes toward care (SATatt). None of the satisfaction with 
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care scales were associated with any of the dependent variables, thus all Satisfaction with 

Care variables were dropped as candidate variables. 

Individual variables within the satisfaction scale found to be associated with the 

dependent variables at p:S .1 , are listed in Table 4.11 . These variables will be used to 
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assist in assembling an adherence screening tool, and will not be considered as candidate 

variables in the full dependent variable models. 

Table 4.11 Domain 6: Individual Satisfaction with Care Variables: to ent Variables 
Outcome HIV RNA Viral Load MEMS Adherence Self-Reported 
Variable Adherence 
(Variable Names) 

4.4. 7 Conceptual Model Domain 7: Complexity of Regimen 

Totunits I 
+-I 

+--
Daily Units 

I DOMAIN 7 +-- Tothaart 

Complexity of Totmeds I #of Drugs in 
.._ 

Regimen .._ 
Regimen +-- I Nohaartd 

Frequency per +-I I 
.._ 

xday Day 

Latent candidate variables included daily units of all medications and daily units of 

all HAART medications (totunits and tothaart, respectively), number of drugs in 

complete medication regimen and HAART regimen (totmeds and nohaartd, respectively), 

and frequency per day (xday), which was the highest frequency among all medications. 

Total units (totunits) of medication in the changetotal medication regimen was positively 
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associated with Self-reported Adherence 2: 90%, and was retained for inclusion in the full 

model (see Table 4.12). 

Table 4.12 Domain 7: Latent Candidate Variables: to De ndent Variables 
Dependent HIV RNA Viral Load MEMS Adherence 
Variable Vllo MADhi 
, ... , ............. le N 

4.4.8 Conceptual Model Domain 8: Knowledge of Regimen and Resistance 

DOMAIN 8 
Regimen Beliefs & 

Knowledge 

Knowledge of 
Regimen 

L---------' 

Knowledge of 
Resistance 

I know1 
+-i'---k_no_w_2 __ ___. 

+-lL....-kn_o_w_re_s _ ____, 

~1. _ _____, _:en ow 

Latent candidate variables include knowledge of side effects (know1 and know2), 

and development of drug resistance (knowres [ recoded from know4 ]), and taken ow 

[recoded from post24]). The ability to identify potential HAART regimen side effects 

(know1) was positively associated with Percent Therapeutic Coverage 2:90% and Self-

reported Adherence 2:90% (see Table 4.13). The belief that HIV will become resistant if 

medications are not taken as prescribed (knowres) was positively associated with Percent 
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Therapeutic Coverage ~90% (see Table 4.13). These variables were retained for potential 

inclusion in the full dependent variable models. 

know1 

knowres 

4.5 Summary of Candidate Variables 

Each theorized domain had at least one associated variable, except for the Patient-

Provider Relationship Domain. Two score variables were generated in the Social 

Functioning (p2930) and the standardized Beliefs and Perceptions Domains (sp1418). No 

scale was constructed. Table 4.14 summarizes all candidate variable relationships. 
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Tabia AAA Domain Candidate Variable Summify 
Domain Candidate Variable Candidate Aaaoclated 

Description Variable Dependent Variable 
Label n-or-* 

VL- mr s** 

1: Patient Education educ M+ 
Characteristics Minority Status minor M-

Emplbyment em S-
Age age VL+ 

2: Quality of Life General Health Perception mosall VL+ M+ 
Physical Function mosphys M+ 
Role Function mosrole VL+ 
Social Function mossoc VL+ 
Cognitive Function moscog S+ 
Pain mospain VL+ M+ 
Energy/Fatigue nnosvltal VL+ M+ 
Health Distress mosdist M+ 
Quality of Life mosqual VL+ 
Health Transition mostrans VL+ S+ 

3: Social Functioning Disruption of ADLs p2930** VL + 
Does not live alone livewlth VL-
Confidentiality of HIV posts S+ 

4: Bellete and General Perceived SE score gsesc VL+ 
Perceptions Adherence-related Self- sp1418*" 8+ 

EfRcacy post14 VL+ M+ S+ 
post15 VL+ M+ S+ 

M post16 VL+ S+ 
M post17 M+ S+ 
II post18 VL+ M+ S+ 

Rejection of Alt Med. Use post28 M-

5: Clinical Stetus CD4/mm' CD4 VL+ 

6: Provider/Patient None NA • 

Relationship 

7: Complexity of Total units of totunits S+ 
Regimen nnedlcations/daily 

8: Knowledge Knowledge of HAART Side know1 M+ S+ 8: Knowledge 
Effects 
Beliefs of Resistance knowres 

* positively associated -«negativeiy associated at p< 0^0 
** M* MEMS Adherence. S«Self-reported Adherence, VL« HIV RNA Viral Load 
*** Scores combined using prindpal component analysis 
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4.6 Dependent Variable Models 

4.6.1 Model 1: Predictors and HiV RNA Viral Load 

The fiilly-saturated logistic model tested for HIV RNA Viral Load was: 

In [P(VLIo<50)/l-P(VLlo<50)] =a+ Picd4+ PzagC"*" Psmosall +P4mosrole + 
Psmossoc + Peinospain +P7niosvital +P8mosqual + Pgmostrans + Pio p2930 + Pugsesc + 

P^livewith + Pi3postl4 + PupostlS +Pi5postl6 + Pie postlS + s. 

Variables that remained after step-wise selection, when controlling for covariates age 

and CD4/mm^ were Generalized Perceived Self-efGcacy score, postl4 (surety of taking 

prescription medicines at the appropriate time), p2930 (regimen disruption of daily living 

by medication-taking), and MOS-HTV Health Survey vitality dimension (see Table 4.ISA 

and B below). 

Tabia 4.18A Predictors Aasociatad with HIV RNA Viral Load<.50 Copies 
VLIo Odds Ratio Std. Err. z P>z [95% Conf. Interval] 
age 1.024697 .0322193 0.776 0.438 .9634548 1.089832 
cd4 1.004222 .0016307 2.594 0.009 1.001031 1.007423 
gsesc .9324116 .0339763 -1.920 0.055 .8681417 1.001439 
mosvital 1.031467 .0195724 1.633 0.103 .9938104 1.07055 
post14 1.681781 .4612444 1.895 0.058 .98247 2.878853 
p2930 4.501203 2.690024 2.517 0.012 1.395182 14.522 

Table 4.1SB DIatributions of Predlctora Aaaociated with HIV RNA Viral Load < SO copies 
Variable Obe Mean Std. Dev. Min Hflax 25tll 80th 7Sth 

Per. Per. Per. 
age 67 48.52239 10.20006 29 74 41 47 56 
cd4 67 412.8955 257.7703 5 1015 228 361 589 
gsesc 67 79.8090 13.4332 35 100 75 77.8 90 
Mosvital 67 53.7562 22.6326 5 85 30 60 75 
post14 67 8.5224 1.9799 2 10 8 9 10 
P2930 67 .0012 .7494 -2.5349 1.2415 -.5846 -.0172 -.5501 
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Age was purposefully left in the model, even though it was a non-significant 

covariate. Based upon the one-unit CD4 coefficient of .004213, for every 100/mm^ 

increase in CD4, there was a 52% (OR=1.52 p=.009) increased likelihood of HIV RNA 

Viral Load <50. The General Perceived Self-efficacy score (gsesc) per unit odds ratio 

was .93. This is equivalent to a 50% decreased relative risk (OR=0.50) of achieving a 

<50 HTV RNA Viral Load for each ten-unit decrease in general perceived self-efGcacy. 

This finding was borderline significant at p=.055. The MOS-HTV Health Survey vitality 

score per unit odds ratio was 1.03. This is equivalent to a 36% increased relative risk of 

achieving a <50 HTV RNA Viral Load for each ten-unit increase in vitality (OR=l .36). 

This finding did not reach statistical significance at the 0.05 level (p=.0.103). Prior to 

forcing age into the model, the mosvital odds ratio had a narrower confidence level 

(0R=1.03), and met the stepwise variable retention criteria of p<.l. 

The combined, standardized disruption of lifestyle by medication-taking variable 

p2930 represented: How well does taking anti-HlV medications fit into your routine? and 

How often do your daily activities get in the we^ of taking your anti-HIVpills? The 

p2930 score per unit odds ratio was 4.53, which is the relative risk associated with a one-

standard deviation change. This finding reached statistical significance at the 0.012 level. 

Interpretation was aided by transforming the non-standardized post29and post30 

variables to a 100-point scale. With the latter variable in the model, there was a six-fold 

increased relative risk (OR=5.97) of achieving a <50 HTV RNA Viral Load between two 

consecutive categories of disruption (25 points on the 100-point scale) assimiing no 

change in the other parameters. The Surety of taking prescription medicines on time 
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(postl4) per unit odds ratio was 1.68. This is equivalent to a 68% increased relative risk 

(OR=1.68) of achieving a <50 HTV RNA Viral Load between any two-points on this ten-

point scale. This finding was borderline significant at p==.0S8. 

4.6.2 Model 2: Predictors and Percent Therapeutic Coverage 

The fully-saturated logistic model tested for Percent Therapeutic Coverage >90% 

was: 

In [P(MAdhi>90)/l-P(MAdhi>90)] = a+ Pi age + P2 cd4 + Paceduc + P4minor + 
Psmosall + Pemosphys + P67mospain+ Pgmosvital +P9mosdist+ Pio postl4 + PupostlS + 

Pi2postl6 + Pi3postl7 + Pi4postl8 + Pispost28 + Piaknowl + Pnknowres + e. 

Variables that remained after step-wise selection at p<.l, when controlling for age 

and CD4/mm3 covariates, were years of education, minority status, and MOS-HTV 

Health Survey vitality dimension score (mosvital) (see Tables 4.16A and B below). 

Tabte 4.16A Predtctora Aaaoctated with Percent Therapautic Covrafle 
MAdhi Odds Ratio Std. Err. z P>* [95% Conf. Interval] 
age .9912413 .0324473 -0.269 0.788 .9296429 1.056921 
cd4 .9991199 .001326 -0.663 0.507 .9965243 1.001722 
educ 1.662227 .2905534 2.907 0.004 1.180055 2.341414 
minor .1496705 .1322024 -2.150 0.032 .026502 .8452664 
mosvital 1.036431 .0171354 2.164 0.030 1.003385 1.070566 

Table 4.16B DIatributlona of Predictora Aaaoctated with Percent Therapeutic Coverage 
Variable Oba Mean Std. Dev. Min Max 25th Per. 50th Per. TSth Per. 

age 67 48.5224 10.2001 29 74 41 47 56 
cd4 67 412.8955 257.7703 5 1015 228 361 589 
educ 67 14.0597 2.3217 8 20 12 14 16 
minor* 67 - - - - - - -

mosvital 67 53.7562 22.6326 5 85 30 60 75 
* Minority: White 79% (53), Minority (Hispanic, Black and Native American) 21% (14) 

Age and CD4/mm^, which were forced into the model as covariates, remained 

statistically non-significant. Each additional four years of education was associated with a 

seven-and a half-fi)ld increased risk of Percent Therapeutic Coverage >90%, ^ch was 
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statistically significant at p=.004. MinoiiQr patients - Blacks, Hispanics and Native 

Americans as a group • had an 85% increased risk of not achieving a Percent Therapeutic 

Coverage >90%. Minority status had a weaker effect (OR=0.225, p=0.58) until education 

was added into the model. However, there was no evidence of an interaction between 

education and minority status Q}=0.51 for interaction term). The MOS-HIV Health 

Survey vitality score per unit odds ratio was 1.04. This was equivalent to a 43% increased 

relative risk (OR=1.43) of achieving a Percent Therapeutic Coverage >90% for each ten-

unit increase in vitality. This finding reached statistical significance at the 0.03 level. 

4.6.3 Model 3: Prsdictors and Self-rttportad Adherence 

The fully-saturated logistic model tested for Self-reported Adherence 90% was: 

In [P(SAdhi> 90%)/l-P(SAdhi> 90%)] = a+ p,age + P2 cd4 
+ p3 em + P4moscog +P5mostrans + PepostS +P8postl4 

+ P9 postlS + Piopostl? + PiipostlS + pi2totunits + P13 knowl + e. 

Variables that remained after step-wise selection at p<.l, when controlling for 

covariates age and CD4/mm , were postlS {taking medication exactly as ordered), 

employment status, and MOS-HIV Health Survey cognition and health transition 

dimension scores (See Tables 4.17A and B below). 

Table 4.17A Pradlctori A««oci«ted with StW-ftporttd Adherence 
SAdhI Odde Ratio Std. Err. z P>z [95% Conf. Interval] 

age .9627457 .03466 -1.055 0.292 .8971547 1.033132 
cd4 .9995432 .0013192 -0.346 0.729 .996961 1.002132 
post18 32.23374 32.60131 3.434 0.001 4.440204 234.0014 
employ .1222392 .1065283 -2.412 0.016 .0221519 .6745442 
moscog .9667815 .0197657 -1.652 0.098 .9288074 1.006308 
mostrans 1.035025 .0174372 2.043 0.041 1.001407 1.069772 
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Table 4.17B Diti1butfon» of Pradictow Af octottd with Self-Reported Adhewnce 
Variable Oba Mean Std. Dev. Min Max 25" Per. 50" Per. 75" Per. 

age 67 48.5224 10.2001 29 74 41 47 56 
cd4 67 412.8955 257.7703 5 1015 228 361 589 
post18 67 3.5373 .5594 2 4 3 4 4 
employ* 67 - - - - - -

moscog 66 75.1515 23.4188 10 100 70 80 90 
mostrans 67 59.7015 23.0099 0 100 50 50 75 
* Employment: Unemployed 66% (44), Employed 34% (23) 

Age and CD4/imn^, which were forced in the model as covariates, remained 

statistically non-significant PostlS stated: I will be able to take all of my medication 

exactly as my physician or nurse instructed over the next month. There was an thirty-two-

fold increased risk of Self-reported Adherence >90% between two adjacent response (on 

a five point response scale firom strongly disagree to strongly agree) options which was 

highly significant at p<.001. When forcing age and CD4/mm^ into the model, postlS 

changed from an odds ratio equal to 25 (p<.OOI) to an odds ratio equal to 32 (p<.001). 

Those employed were at 88% greater risk of Self-reported Adherence < 90% when 

compared to those who were imemployed. This finding was statistically significant 

(p=.016). The MOS-HTV Health Survey cognitive scale score (OR=.96 p=.098) was not 

statistically significant. However, the MOS-HIV Health Survey health transition score 

per unit odds ratio was 1.03. This was equivalent to a 41% increased risk (0R=1.41) of 

achieving a Self-reported Adherence >90% for each ten-unit change in health transition. 

4.7 Interactions 
First-order interactions that were bio-psychosocially plausible were examined (e.g., 

age * minority status). No interaction was found to significantly contribute to any of the 

three dependent variable models, when tested at the p=0.10 level. 
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4.8 Composite Model 

Variables found to be significant within any of the three models are in Table 4.19. 

Unless otherwise noted, variables were significantly related to the dependent variables at 

(p<.05). 

Table 4.18 Significant Dep«nd>nt Variibl— 
VL %TC SRA 

age - - -

cd4 VL - -

gsesc VL* - -

post14 VL* - -

p2930 VL - -

mosvital - %TC . 
educ - %TC -

minor - %TC -

post18 - - SRA 
employ - - SRA 
moscog - - -

mostrans - - SRA 
* Bordertine significance (.05<p<.10) 
VL= IHiV RNA Viral Load VoTC  ̂Percent Therapeutic Coverage SRA  ̂Self-reported Adherence 

No aggregate model was constructed, as there was no overlap of specific variables 

within the three models to justify such a composite model. The association of different 

predictors to each of the three dependent variables is likely attributable to the different 

measxirement properties of these three measures. This lack of overlap suggests fiirther 

exploration and specification of dependent variables. In addition, it suggests that multiple 

measurement techniques, which allow triangulation, may be required in adherence 

research. 

4.9 Adherence Measurement and HIV RNA Viral Load 

As previously indicated, HIV viral load is the gold standard measure of HAART 

effectiveness. As such, we would expect HIV RNA Viral Load measures in this study 
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(dichotomized at :S50 copies, dichotomized at :S400 copies, and log) to be closely 

associated with the dependent variables in this study. Table 4.20 shows the relationship 

of MEMS and Self-reported Adherence variables to HIV RNA Viral Load variables. 

MEMS-derived variables Percent Therapeutic Coverage as well as Doses Ordered over 

Doses Taken per week and over entire period (dosewk and doseall) were not associated 

with viral load :S50 copies, or log viral load. 

Self-reported Adherence 2:90%, was related to HIV RNA viral load dichotomous 

:S50 copies and :S400 copies, and log (see shaded portion of Table 4.19 below). 

Continuous self-reported adherence (psad 1) was related to all viral load variables. 

Table 4.19 Relationship of Dependent Variables to HIV RNA Viral Load 
Adher. Viral Load <50 Viral Load <400 Log Viral Load 
Measure · copies Copies 
MAdhi OR= 1.143 OR=1.6 
(~90% dichot) Cl = 0.415-3.148 Cl=.55-4.64 
Dosewk OR= 1.008* OR=17.72 
(cont.) Cl = 0.982- 1.034 Cl=.939-334. 
Doseall OR= 1.019* OR=62.73 
(cont.) Cl = 0.984-1.056 Cl=.937-4201 . 

4.10 Adherence Measure Relationships 

p = 0.663 
R2 = 0.0033 
p = 0.140 
R2 = 0.037 
p = 0.074 
R2 = 0.054 

Based upon the chronic disease adherence literature, it is expected that Self-reported 

Adherence is associated with, and may overestimate, objective dependent variables. In 

this study, weekly Self-reported Adherence (Psad) was positively correlated with weekly 

MEMS Percent Therapeutic Coverage (r= 0.5125 p<O.OOOl) and dose/week (r= 0.5573 

p<0.0001 ) as demonstrated in Table 4.20. The scaling differences of the measures- a 

right-skewed continuous percent distribution of Percent Therapeutic Coverage, versus a 
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1/7 to in range for Psad, may decrease the validly of this correlation. A borderline 

association was found when testing this relationship with a Spearman rank correlation, 

(rho= 0.2349, p=0.0708). 

4.11 Other Analyses 

The reasons cited for missing a dose, for those who reported missing a dose during 

the past week, are ranked in Table 4.20 below. The number one ranked reason was you 

ran out of medications. 

Table 4.20 R«atons for Missing Dosss 
Reasons Mean % 

People told you the medicine Is no good 2% 
You were confused about dosage directions 6% 

You had too many pills to take 11 % 
You didn't want others to notice that you were taking your medication 13% 

You didn't think that the drug was doing anything to improve your health 16% 
You felt like the drug was too toxic 20% 

You womed about becoming Immune to the medication 24% 
You wanted to avoid the skle effects 25% 

You took a drug holiday or a break from taking the medication 28% 
You felt depressed or ovenivhelmed 30% 

Taking the dnig reminded you of having l-IIV 35% 
You were away from home 53% 

There was a change in your dally routine 61 % 
You were too busy with other things or simply forgot 67% 

You ran out of medication 75% 
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CHAPTER 5 
5.0 DISCUSSION 

5.1 Overview 

The purpose of this research was to investigate the characteristics and conditions 

associated with HAART adherence in HIV-infected veterans receiving care at the Tucson 

VA Medical Center. The research objectives sought to 1) develop parsimonious 

explanatory models for HIV RNA Viral Load, Percent Therapeutic Coverage, and Self-

reported Adherence, 2) to combine these three models into a composite model, then to 3) 

compare measurement properties across these three dependent measures. The overall aim 

of this study was to identify remediable factors related to HAART adherence to assist in 

the development of a clim'cally-useful HAART adherence assessment tool, as well as a 

HAART adherence intervention for HIV-infected veterans. The following chapter will 

summarize the results of these objectives with some general considerations and 

reconmiendations for future research. 

5.2 Explanatory Models 

Ten predictor variables were found to be associated with the three dependent 

variables. There was no overlap of predictors among the models; all predictors occurred 

independently within only one of the three models. This dissimilarity of predictors 

predicated no composite model. This suggests that the dependent variables had different 

measurement properties or were meastiring different underlying constructs. 

5.2.1 Oemographfc and Btologfcal Variables 

Of the ten identified predictor variables within the three models, three variables 

(education level, minoriQr status, and employment status) were demogn^hic factors 
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which were likely surrogates for underlying factors not specified in this analysis. Planned 

qualitative exploration of these factors may help to unravel and discern underlying 

remediable factors. 

Education Level 

Each additional four years of education was associated with a seven-and a half-fold 

increased risk of Percent Therapeutic Coverage >90% (p=.004). Education may represent 

self-efGcacy, as well as other underlying factors. 

Minority Status 

Minority subjects were found to have an 85% increased risk of not achieving a 

Percent Therapeutic Coverage >90%, strengthening this previously reported 

relationship.(53, 74, 114) The reasons for higher adherence in Whites, when compared to 

non-Whites remains unexplained. To further explore this, logistic regression sub-analyses 

were performed using as a dependent dichotomous variable minority status, and 

independent variable self-reported adherence or Percent Therapeutic Coverage, adjusted 

for demographic covariates of age, years of education, HIV risk factor, HIV stage, and 

time on antiretroviral medication. All covariates were found to be non-significant in both 

models. Thus, the difference in minority status cannot be explained by these variables. 

Further exploration of the factors related to poor adherence in minority patients is 

required. 
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Employment Status 

This study showed that the employed were at 88% greater risk of Self-reported 

Adherence < 90% when compared to those who were unemployed (p=.016). It is likely 

not employment, per se, that is responsible for this poorer adherence, but rather the 

difiiculty intrinsic in taking medications on a busy schedule, and/or in an enviromnent 

where some so-workers may be unaware of an individual's HIV status. 

CD4/mm* 

A forth variable, CD4/mm^, is a biological indicator of immune status, and while 

potentially important as a covariate, is not directly remediable. For every 100/mm^ 

greater CD4 level, there was a 52% (OR=1.52 p=.009) increased relative likelihood of 

HTV RNA Viral Load <50. In addition, in subjects categorized by HIV RNA copy, 

CD4/mm^ lymphocyte category proportions were not equivalent; lower viral loads are 

associated with higher CD4s. 

5.2.2 Remediable Variables 

The remaining six variables, which were found to be potentially remediable, 

included the I) General Perceived Self-efiBcacy score; 2) How sure are you that you can 

take your prescription medicines at the right time?; 3) I will be able to take my medicine 

exactly as my physician or nurse instructed over the next month; 4) Combined questions 

How well does taking anti-HlV medication fit into your routine? and How often do your 

daily activities get in the way oftaking your anti-HIV medications?; 5) MOS-HIV Health 

Survey vitaliQ^ dimension score representing energy and fatigue; and 6) MOS-HIV 
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Health Survey health transition score. Findings are siunmarized below, and suggestions 

for remediation are offered. 

General Ptrctlvad S«lf-effieacy Scora 

The General Perceived Self-efBcacy score was positively related to low viral load. 

General perceived self-efiBcacy aims at a broad and stable sense of personal competence 

to deal effectively with a variety of stressful situations.(67) These beliefs and perceptions 

may impact adherence through the control of personal action. Those with low self-

efBcacy may experience depression and anxiety, and a weak sense of personal efBcacy is 

related to poorer health.(57,81,82) Significant recent work has been in development of 

cross-disease disease management programs using enhanced self-efScacy as the 

programmatic underpinning.(124,125,126,127) Using problem-based learning, patients 

could develop content knowledge and real-life adherence problem-solving skills. In 

addition, peer support could be built and sustained.(57, 82) 

Pott14: Suraty of Taking Medications on Time 

The question How sure are you that you can: take your prescription medication at 

the appropriate time? was related to an HIV RNA Viral Load <50 with an odds ratio of 

1.68. This is equivalent to a 68% increased relative risk of achieving a <50 HTV RNA 

Viral Load between any two-points on this ten-point scale (p='.058). 

This question may be a useful component of a clinical adherence assessment tool. 

Where deficient, this factor may be remediable via an adherence intervention with self-

efficacy promoting elements, designed to enhance a strong sense of competence and to 

facilitate health self-care performance. An individuals belief in their abiliQr to adhere to 
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legimen has been shown to related to adherence success. Patient expectation of poor 

adherence was borne out in a preliminary AIDS Clinical Trial Group (ACTG) study, 

where patients who expressed concern over their ability to adhere were indeed less able 

to adhere.(50,71) 

PostIS: Ability to Take Medications as instructed 

The question I mil be able to take my medications exactly as my physician or nurse 

instructed, over the next month, is related to one's belief in one's ability to take HAART 

drugs as prescribed. There was an thirty-two-fold increased relative risk of Self-reported 

Adherence >90% between two adjacent response options (p<.001) for this question. 

As with the surety of taking medications at appropriate times discussed above, this 

question may be a useful component of a clinical adherence assessment tool, and may be 

remediated using the same intervention components. 

P2930:Disruption of ActivitiM of Daily Living by Msdieation-Taliing 

The combined variable related to disruption of activities of daily living by 

medication-taking, represented two questions, I) how well does taking anti-HIV 

medication fit into your routine? and 2) how often do your daily activities get in the wcty 

of taking your anti-HIV medications? There was a six-fold increased relative risk 

(OR=5.97) of achieving a <50 HIV RNA Viral Load between two consecutive categories 

of disruption. This factor may be remediable with proper social service referral (^^ere 

appropriate) targeted to remedy barriers which may impede adherence. A targeted 

adherence intervention which incorporates adherence strategies such as medication 

boxes, alarms and reminders, accompanied by adherence counseling and provision of 
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simple written instructions, may prove helpful. Peer counselors may be best suited to 

offer individualized adherence support strategies, as they may best promote confidence in 

the strategies offered. 

MOS-HIV Haalth Survey: Vitality Dimension and Hcaith Transition Scors 

The MOS-HIV Health Survey's Vitality dimension represents four questions 

regarding energy and fatigue: How often during the last four weeks: l)Didyou feel Jull of 

pep? 2) Did you feel worn out? 3) Did you feel tired? 4) Did you have enough energy to 

do the things you want to do? The vitality score per unit odds ratio was 1.04, equivalent 

to a 43% increased relative risk (OR=l .43) of achieving a Percent Therapeutic Coverage 

>90% for each ten-unit increase in vitah'ty (p= 0.03). 

This factor may be only partially remediable, as lack of energy may be related to the 

HTV disease process, even in the setting of an ideal HAART regimen. However, fatigue 

may also be directly related to HIV viremia. In this case, attempted remediation of the 

vitality score itself is impossible without improved adherence. However, a low vitality 

score may be used as a clinical indicator of viral failure. In addition, a low vitality score 

may be attributable to depression or anxiety-related insomnia, which are remediable 

given proper assessment 

The MOS-HIV Health Survey's Health Transition score is represented by a single 

question: How would you rate your physical health and emotional condition now, 

compared to four weeks ago? The MOS-HIV Health Survey health transition score had a 

41% increased relative risk (0R=L41) of achieving a Self-reported Adherence >90% for 

each ten-unit change. As with a low vitaliQr score, this score may be an indicator for 
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development of HAART failure, or a low score may be related to depression, anxiety, or 

new adverse effects or HIV symptoms. The former are not remediable, whereas the latter 

are (see vitality interventions). 

5.3 Other Findings 

5.3.1 Reasons for Missing A Dose 

The top five reasons for a missed dose included: Taking the drug reminded you of 

having HIV (35%); You were away firom home (53%); There was a change in your daily 

routine (61%); You were too busy with other things or simply forgot (67%); and, you ran 

out of medication (75%). The top ranked reason for missing a dose was surprising, as the 

Tucson VAMC has both automated (pre-ordered and mailed firom a central pharmacy) 

and personalized (via a telephone call to the clinic nurse, clinic pharmacist, or pharmacy 

order line) prescription ordering mechanisms. Running out of medications may be more 

indicative of a disorgam'zed approach to activities of daily living than of inadequate 

pharmacy access. 

Reasons two through four are all indicative of disruption of medication taking by 

activities of daily routine. The public health intervention paradigm, specifies that 

effective strategies for behavior change occur in the following order 1) an engineering 

approach, 2) a behavioral enforcement approach, and lastly 3) education. An 

"engineering approach" might include regimen simplification, and the use of pill boxes, 

alarms and beepers as dosing organizers and reminders. A behavioral enforcement 

approach might include provider reinforcement, an adherence "buddy", and the use of 
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visual "cues" to link routine behaviors with medication taking. Adherence education, as 

specified earUer, is a necessary but insufficient mechanism to change adherence behavior. 

5.4 Relationship of Adherence Measures to Viral Load 

As the primary biologic measure of antiretroviral adherence, it is important to 

examine the relationship of HIV RNA viral load to MEMS-derived measures and Self-

reported measures of adherence. Despite competing factors that are responsible for 

antiretroviral failure (e.g., resistance to previously used monotherapies, cross-resistance, 

host factors, and viral strain), non-adherence is strongly associated with detectable viral 

loads (see Table 5.1). There is evidence that virological status is positively correlated 

with level of adherence; Paterson et al. showed a strong association of adherence, as 

measured by MEMS, with viral load <400 copies.(53) Using the same analysis, we were 

unable to find a statistically significant relationship. However, using logistic regression, 

we found an inverse relationship between subjects with viral loads less than 400 copies 

and the doses taken over the entire monitoring peridd divided by the doses ordered within 

this period (OR=62.73 p=.054). This may indicate that HTV RNA Viral Load is more 

sensitive to missed doses than those that are merely late. This may be attributable to the 

assumption of the Percent Therapeutic Adherence measure, that doses taken beyond the 

duration of action of any given MEMS monitored HAART drug adversely impact viral 

load. Many drugs within HAART regimens may be more forgiving than this assumption 

allows. 

Self-reported adherence dichotomized at >90% was associated with HIV RNA Viral 

Load <50 copies (OR 3.27, p=.024) and log HIV RNA Viral Load (R^= 0.071 p=0.03). 
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Self-reported Q)sadl) weekly adherence percent was positively associated with HIV RNA 

Viral Load <50 copies (OR 127.72, p=.028) and log HIV RNA Viral Load (R^= 0.139 

p=0.002). This relationship is important, as it indicates that what patients say is, to some 

extent, reflected by viral load. If wisely queried, patients may be able to cue providers to 

needed adherence support. In addition, providers may be able to rely upon patient report 

to determine if failure is attributable to nonadherence, or to other factors such as cross-

resistance. This information may drive specific determinants of clinical care, such as 

genotypic testing for resistance. 

5.5 Comparison of Measurement Methods 

The MEMS and Self-reported Adherence were not equivalent in their measurement 

properties. Differences and limitations are specified in Table 5.1 below. These 

differences in measurement properties made cross-measure comparison difScult. 

Table 5.1 Limltattons of Dependent VariabI— 
Meaeure Variable Type Measurement leeuee 
MEMS % Doses 

Taken 
(dosewk) 
(doseall) 

Cont • Based upon one drug chosen from HAART 
regimen 

• Measures doses 
• Assumption that all other drug adherence in 

regimen is equivalent 
• Assumption of taking med. when bottle is opened 
• Decanting will artificially decrease % 

MEMS Therapeutic 
coverage % 
(thercov) 

Cont • See above 
• Sequelae of time outside of therapeutic coverage 

is variable based upon drug 

MEMS Therapeutic 
coverage 
>90% 
(MAdhi) 

Oichot • See above 
• 90% is reasonably clinically supportable, but may 

not be sensitive enough 
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Self-report psad Cont • Based upon each drug chosen from HAART 
regimen 

• Subject to reporting bias 
• Scaling (1/7,2/7.7/7) bias 
• Measures days 
• Limited to one-week recall 

5.5.1 General Comparieon of MEMS to Self-report 

Correlation for Percent Therapeutic Coverage and Doses Taken Over Doses Ordered 

Per Week to Self-reported adherence, respectively, were 0.5125 (p<0.0001) and 0.5573 

(p<0.0001). The difference between psadl and the equivalent week's Percent Therapeutic 

Coverage was a mean of 7.1% (CI=1.52-12.68), whereas the difference between Self-

reported adherence and the equivalent week's doses covered percent was smaller, with a 

mean of 2.18% (CI= -3.17-7.53). 

In order to estimate the over-estimation of self-report versus MEMS data, the 

percentage of over- or under- estimation was calculated. The percentage over- or under

estimation by self-report was calculated for the last week as (percent self-report days 

followed prescription - MEMS percent doses taken)/ (MEMS percent doses taken). Of 

those who had MEMS percent doses taken >90%, 17% overestimated by 5% or more 

using Self-report. Of those with MEMS percent doses taken <90%, 71% overestimated 

by 5% or more, and 42% overestimated by 20% or more. These findings are consistent 

with previous reports of low adherers as poorer reporters. Interestingly, 20% (n=^7) of 

those with MEMS percent doses taken >90% under-estimated by 10%, whereas 12.5% 

(n=3) of those with MEMS percent doses taken <90% under-estimated by 10%. Although 

of little clinical relevance (compared to over-reporting), this is of interest from a 
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measuiement standpoint, and may be some^^t attributable to the unit of measurement 

(days versus doses). 

5.6 Limitations 

Retrospect is a strong mentor; flaws in design and measurement were discovered 

while implementing and analyzing this project However, none of these flaws fatally 

affected the conduct or analysis of this study; much of what was learned can be applied to 

strengthen future adherence research efforts. 

The scope of this project was necessarily circumscribed by restriction to a single 

institution; thus, a major limitation of this study was the small sample size. This limited 

exploration of explanatory factors by covariates such as individual category of minority 

group. As there were no women or non-veterans in our sample, the findings are limited to 

HIV-infected veteran males within VHA care. 

Another limitation was the lack of a validated HAART adherence theoretical 

construct, as well as validated instruments to measure associated relevant HAART 

adherence domains. There was an insufBcient HAART adherence evidence base in the 

fall of 1997 when this project was initially planned and submitted for fimding. Much has 

been learned subsequently which would have allowed for better measurement tools. 

Yet another limitation was our inability to measure, therefore control for, the 

universe of factors known to be related to HIV pathogenesis and resultant viral load, 

including: duration of HTV infection, strain of HTV, host immunity, genotypic and 

phenotypic antiretroviral resistance, exposure to antiretroviral medications, and pre

existing infections and conditions. 
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5.6.1 Recommended Changes in Dependent Variables 

The Customized Adherence Self-report Questionnaire (CASQ), previously used by 

the HESS (University of California at San Diego HIV Education and Support Study) and 

presently in use by the HCSUS (HIV Cost and Services Utilization Study), was chosen to 

measure self-adherence in this study. We found this instrument useful, but in retrospect, 

limited, as both a predictor and self-adherence measure for the following reasons: 

1. The major self-adherence questions asked about how exactly the patient adhered 

to the prescribed daily dose for each of seven days. Daily doses were collapsed 

into took medications exactly as prescribed each day. This did not provide daily 

detail. 

2. There were no questions asking subjects to quantify skipped doses over the past 

week or past month. 

3. There were no self-reported adherence questions equivalent to the MEMS 

measured Percent Therapeutic Coverage (e.g., number of times two hours, or 

more, late). This would have allowed more accurate cross-meas\ire comparison 

4. There were no questions asked about siirrogate adherence activities that require 

discipline and regularity. This might have helped to discem the impact of 

habituation and self-discipline on adherence. 

Supplemental questions could be added to remedy these short-comings based upon 

our experience as well as the recommendations of Hecht.(128) 

The limitations of MEMS monitoring was another limitation of this study. One 

HAART drug was monitored. This single drug adherence behavior was presumed to 

reflect that of the entire HAART regimen. Sensitivity to maintenance of decanting 
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behavior (in subjects who practiced decanting) and the impracticality of MEMS Capping 

three to six large bottles of medication dictated this methodological compromise. It was 

presumed that opening a MEMS Cap was equivalent to swallowing a pill, a reasonable, 

but non-verifiable assumption. Finally, MEMS Caps may actually alter adherence by 

either priming subjects to their adherence behavior, thus increasing their adherence 

performance, or distracting them from routines such as decanting, and decreasing 

adherence performance. To my knowledge, there is no multi-compartment pillbox which 

records time and date opened for multiple rows of drugs. This type of device would 

improve upon MEMS Cap monitoring. 

5.6.2 Recommended Changes in Candidate Predictors 
It was assumed that the MOS-HIV Health Survey mental health and health distress 

dimension scores might be sensitive to the effect of depression on adherence, however 

none was discovered. This was despite subject complaints of depression, as well as 

accumulating evidence of depression as a factor in HAART adherence.(SO, 53,74) The 

Beck Depression Inventory, a 21-item measure of cognitive, affective and somatic 

symptoms of depression, may have revealed a relationship between depression and 

adherence.(129) 

The MOS-HIV Health Survey social support and role functioning dimensions were 

tested for their associations to HAART adherence, and found to be without association. 

Social support may have been better assessed using the Medical Outcomes Study (MOS) 

Support Survey.(130) This survey measures five dimensions, including tangible, 

informational, emotional, social mteraction and affection. 
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Chesney et al. developed an HIV-specific 10-item Self-efiBcacy Scale based upon 

previous chronicHlisease self-efficacy work.(50) The addition of this measure may have 

better assessed subject expectation and perceived ability to adhere to HAART. 

Coping is likely an important determinant of HAART adherence; the Billings and 

Moos Inventory of Coping with Illness Styles may have assisted with evaluating the 

relationship of coping to HAART adherence.(131) This scale assesses the style of coping 

utilized: problem-focused, emotion-focused, or avoidance. 

5.7 Strengths 

A major strength of this study was the use of three dependent variables; one 

biological, one objective, and one subjective. The use of multiple measures that had 

different measurement characteristics allowed for better assessment of HAART 

adherence, and allowed across-measure comparisons. Another strength was the setting of 

this study in the Tucson VA Medical Center, which is within the VHA, the single largest 

system of AIDS care in the U.S. Within this large, integrated system, findings may be 

readily validated and further developed into multi-center intervention programs. 

5.8 Indications for Future Woric 

There are three major indications for future work. The first is further elucidation and 

understanding of the factors specified in the quantitative portion of this study using 

qualitative methodologies. The second indication for fiiture work is to improve our 

understanding of HAART adherence methods and measures. What is learned by further 

methodological research may be relevant to pharmaceutical and behavioral health 

recommendations in other chronic diseases such as hypertension, hyperlipidemia. 
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diabetes, and congestive heart failure, as well as HIV. The last indication is development 

of a clinically-relevant HAART adherence assessment tool, and design and 

implementation of a HAART support intervention. 

5.8.1 Qualitative Follow-up 
Based upon the predictors found to be related in the final models in this study, 

questions have been designed to further explore HAART adherence using qualitative 

methods with the ultimate programmatic goals of: 1) further specification of domains 

related to HAART adherence; 2) development of a clinical screening tool potentially 

useful in identifying those at risk of non-adherence; and 3) development of an 

intervention responsive to maximizing HAART adherence. Qualitative methods include 

expert panels and personal interviews. 

The initial expert panel was held September 9,1999, and consisted of nine high 

adherers, one significant other, and three facilitators (principal investigator, project 

coordinator and study health anthropologist). The participants were identified as among 

the highest adherers firom the quantitative portion of this grant. The goal of this focus 

group was to further elaborate on personal adherence strategies that participants used, or 

those of which they are aware. Participants were also asked to address the perceived 

limitations and adherence support needs of low HAART adherers. See Appendix G for a 

tool used to quantify personal adherence strategies diiring the expert panel. Transcripts 

have been prepared from this taped, two-hour, dinner session. Preliminary observations 

regarding adherence factors included the following: 

1. Depression may be related to medication-taking behavior. 
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2. Self-efBcacy and a sense of responsibility for one's own health must be high in order 

to feel empowered to take charge of medical care. 

3. Social support is important in promoting adherence behavior. 

4. Untreated, or treated and recalcitrant, significant adverse effects make adhering 

difBcult. 

Preliminary observations regarding constructing an adherence support program 

included the following; 

1. Peer counseling (with an HIV-positive, HAART-taking counselor) is key to this 

effort. 

2. A thorough review of strategies, including provision of aids (e.g., pillboxes and 

alarms) will be important. 

3. An on-going social support component (using pre-existing HIV-support services) 

with integration of adherence support will be most efficient. 

4. Assessment of, and assistance with improving patients' sense of responsibility for 

health care and sense of self-efficacy is a necessary component of adherence support 

Further qualitative plans include individual in-home interviews with low adherers. 

See Appendix H for a tool used to conduct in-home interviews of low adherers. Final 

qualitative exploration will include HlV-provider interviews to assist with further 

specification of related domains and ultimate design of an adherence screening tool and 

support intervention. 
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5.9 Conclusion 

This project has improved our understanding of factors associated with HAART 

adherence. What we have ieamed may allow better prediction of persons at highest risk 

of non-adherence, as well as assist in development of an appropriate clinically-based 

adherence program targeted to veterans in VHA care. If effectively designed and 

implemented, these programs could optimize adherence, resulting in improved clinical 

and functional status, quality of life, and cost-effectiveness. However, further 

specification of the behavioral and social conditions that enable adherence to HAART 

regimens is required. Planned follow-up qualitative work may enhance our 

understanding. Furthermore, this project has provided us the experience necessary to 

improve adherence measurement techniques and instruments for future work. What we 

have discovered may contribute, in some small measure, to improved adherence to 

HAART and other complex chronic disease regimens. 
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APPENDIX A: CONSENT FORM 

SUBJECT'S CONSENT FORM #A98.43 
TITLE: ADHERENCE OF HIV+ PATIENTS TO HIGHLY ACTIVE ANTI-
RETROVIRAL TREATMENT (HAART) 

I AM BEING ASKED TO READ THE FOLLOWING MATERIAL TO ENSURE THAT I 
AM INFORMED OF THE NATURE OF THIS RESEARCH STUDY AND OF HOW I 
WILL PARTICIPATE IN IT, IF I CONSENT TO DO SO. SIGNING THIS FORM WILL 
INDICATE THAT I HAVE BEEN SO INFORMED AND THAT I GIVE MY CONSENT. 
FEDERAL REGULATIONS REQUIRE WRITTEN INFORMED CONSENT PRIOR TO 
PARTICIPATION IN THIS RESEARCH STUDY SO THAT I CAN KNOW THE 
NATURE ASD THE RISKS OF MY PARTICIPATION AND CAN DECIDE TO 
PARTICIPATE OR NOT PARTICIPATE IN A FREE AND INFORMED MANNER. 

Purpose; I am being invited to voluntarily participate in the above titled research project 
sponsored by the VA Health Services Research & Development to learn what m^es it 
difBcult and what makes it easy for me to take ant-retroviral (against HIV) medications. By 
learning this, programs can be developed to help to make it easier for those who take these 
medications. 

Selection Criteria: I am being invited to participate because I am infected with HIV and I 
am taking a protease inhibitor anti-retroviral medcation. I caimot participate if I have been 
diagnosed with AIDS dementia. About 80 patients at the Tucson VAMC will participate in 
this study. 

Standard Treatment: I do not have to be in this study. If I choose not to be in this study, I 
will continue to receive standard forms of treatment 

Procedure: If I choose to participate, I agree to follow the following procedures: 
My doctor (Dr. Ampel) or the study coordinator (Jane Mohler) will determine if I meet the 
rules for this study. If I an eligible and I agree to participate, I will have to make a total of 2 
visits to the clinic. The following will be done during these visits; 

PHASE A 
Visit 1 

Informed consent 
Quality of life questionnaire 
Study entry questionnaire 
I will receive my protease inhibitor prescription with a MEMS Cap 
I will receive a ̂ ary to record any adverse events 
I will receive a one-month return s^pointment 
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Between Visits: 
I will use the MEMS Cap bottle for dispensing my medication. I will not pour out multiple 
doses at one time. This will make it easier to measure my use of medication. 

Visit! 
I will return my MEMS . 
I will receive my new protease inhibitor prescription without a MEMS C^. 
I will complete a survey. 
Approximately 2 Tablespoons of blood will be drawn for a blood count, a CD4 (T-helper) 
count and an HIV viral load test. 
I will receive my participation reimbursement of $45.00 at study completion 

PHASES 
Up to 20 participants will be asked to participate in a Phase II one-hour interview. These 
interviews will be recorded. If I am asked, the following will be done: 

Visit 1 
I will meet with study staff to discuss what strategies I use(d) to take my HAART drugs. 
This interview will last around one hour. I will receive my participation reimbursement of 
$25.00 at interview completion. 

Risks: I understand that this study will not change my current treatment regimen. The 
potential risks of participating in this study include the loss of my time, and possible anxiety 
or frustration with keeping the diary, using the MEMS Cap, or filling out the questionnaires. 
Other risks include changes in my quality of life because of my thinking about drug 
resistance or disease progression. Risks from my blood draw include bruising and soreness 
at the site. 

I understand I am to contact study personnel immediately if I have any problem related to 
this study. If it is a weekday between 9AM and 5PM, I should call 520-792-1450 and ask 
for Jane Mohler at VA beeper 1001. If it is any other time call 520-792-1450 and ask for the 
Infectious Disease Resident on call. 

Benefits: This study may be of benefit to me when we learn how to make it easier to help 
patients taking these medications. By taking these medications as they are ordered drug 
resistance may be avoided, and disease progression may be slowed. However, there is no 
guarantee of this. 

Confidentiality: Records from the study wiiich idoitify me will be confidential. My name 
will not appear in any publication or presentation of the data. My medical records will be 
available to Dr. Ampel, and the study co-investigators and staff Who will strictly follow the 
Tucson VAMC confidentially guidelines. 
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Participatioii Costs and Subject Compensatioii: I will be paid $45.00 to cover expenses 
at the end of Phase I of the study. If I participate in Phase H interviews I will be reimbursed 
an additional $25.00. There are no costs to participate in this study. 

Any payment I receive as a result of my participation in this test may be reported for 
taxation purposes to impropriate federal and state agencies. Information identifying the title 
of the research study and the results of the study remains confidential and will not be 
forwarded to tax authorities. 

Participation/ Termination: 
I am free to refuse to participate or withdraw from the study at any time. Participation is 
voluntary and refusal to participate involves no penalty or loss of benefits. Refusal to 
participate or discontinuation in the study in no way jeopardizes my ability to receive 
treatment now or in the future from Dr. Ampel or the Tucson VAMC. 

Liability; I understand that side effects or harm are possible in any research program despite 
the use of high standards of care and could occur through no fault of mine or the investigator 
involved. Known side effects have been described in this consent form. However, 
unforeseeable harm may also occur and require care. I understand that money for research-
related side effects or harm, or for time lost, is not available. I do not give up any of my 
legal rights by signing this form. Necessary medical care will be provided without cost I 
can obtain fiirther information from Dr. Ampel at 520-792-1450. If I have questions 
concerning my rights as a research subject, I may call the Human Subjects Committee office 
at 626-6721. Additional information/questions concerning liabiliQr (other than covered 
above) must be discussed with the Principal Investigator, sponsor or the institution. 

If I follow the directions of the doctors in charge of this study, and I am physically injtired 
because of any substance or procedure properly given me under the plan for this study. The 
Tucson VAMC will pay the medical expenses for the treatment of that injury which are not 
covered by my own insurance. No other compensation is available fix>m the Tucson VAMC 
if any injury occurs. I can obtain further information from Jane Mohler at 520-792-1450 
beeper 1001 or Dr. Neil Ampel at 520-792-1450. 

Authorization: BEFORE GIVING MY CONSENT BY SIGNING THIS FORM, THE 
METHODS, INCONVENIENCES, RISKS, AND BENEHTS HAVE BEEN EXPLAINED 
TO ME AND MY QUESHONS HAVE BEEN ANSWERED. I UNDERSTAND THAT I 
MAY ASK QUESTIONS AT ANY TIME AND THAT I AM FREE TO WITHDRAW 
FROM THE PROJECT AT ANY TIME WITHOUT CAUSING BAD FEELINGS OR 
AFFECTING MY MEDICAL CARE. MY PARTIdPAHON IN THE PROJECT MAY 
BE ENDED BY THE INVESTIGATOR OR BY THE SPONSOR FOR REASONS THAT 
WOULD BE EXPLAINED. NEW INFORMATION DEVELOPED DURING THE 
COURSE OF THIS STUDY WHICH MAY AFFECT MY WILLINGNESS TO 
CONTINUE IN THIS RESEARCH PROJECT WILL BE GIVEN TO ME AS IT 
BECOMES AVAILABLE. I UNDERSTAND THAT THIS CONSENT FORM WILL BE 
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FILED IN AN AREA DESIGNATED BY THE HUMAN SUBJECTS COMMITrEE 
WITH ACCESS RESTRICTED TO THE PRINCIPAL INVESTIGATOR, NEIL M. 
AMPEL, M.D. OR AUTHORIZED REPRESENTATIVES OF HIS. I UNDERSTAND 
THAT I DO NOT GIVE UP ANY OF MY LEGAL RIGHTS BY SIGNING THIS FORM. 
A COPY OF THIS SIGNED CONSENT FORM WILL BE GIVEN TO ME. 

Subject's Signature Date 

Investigator's AfBdavit 
I have carefully explained to the subject the nature of the above project I hereby certify that 
to the best of my knowledge the subject who is signing this consent form understands 
clearly the nature, demands, benefits, and risks involved in his/her participation. A medical 
problem, language or educational barrier has not precluded this understanding. I believe that 
the patient, subject, or legal representative fully understands my explanation and has freely 
given informed consent. 

Signature of Principal Investigator Date 

Signature of Presenter Date 



APPENDIX B: LIST OF ACRONYMS 

ACCESS: Microsoft Relational Database 
ACTG: AIDS Clinical Trials Group 
ADH: Adherence 
AIDS: Acquired Immune Deficiency Syndrome 
ASCII: DOS Text 
CAPS: Center for AIDS Prevention Studies 
CASQ: Customized Adherence Self-Report Questionnaire 
CD4: CD4 T-lymphocyte subsets 
ETC: Education and Training Center 
FI: Fusion Inhibitor 
FY: Fiscal Year 
HAART: Highly Active Anti-retroviral Treatment 
HCSUS: HTV Cost and Services Utilization Study 
HTV: Human Immunodeficiency Virus 
HSR&D: Health Services and Research Development 
MEMS: Medication Event Monitoring System 
MEMS-ADH: Medication Event Monitoring System Adherence 
MOS: Medical Outcomes Study 
NNRTI: Non-Nucleoside Analog Reverse Transcriptase Inhibitor 
NRTI: Nucleoside Analog Reverse Transcriptase I^bitor 
PI: Protease Inhibitor 
RDI: Ribonucleotide Reductase Inhibitor 
RNA: Ribonucleic Acid 
SR: Self-reported 
SR-MEMS: Self-reported MEMS 
VA: Veterans Affairs 
VAMC: Veterans Administration Medical Center 
VHA: Veterans Health Administration 
VISTA: Veterans Information System Technology Architecture 
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APPENDIX D: DURATION OF ACTION 

DURATION OF ACTION 

Protease Inhibitors (Pis) 
Generic Brand Duration of Action 
Ritonavir Norvir 12 hrs (liquid only) 
Amprenavir* Agenerase 12 hrs 
Saquinavir hard gel 
cap Invirase 8 hrs 

Saquinavir soft gel 
cap Fortovase 8 hrs 

Indinavir Crixivan 8 hrs 
Nelfinavir Viracept 8 hrs 
Non-Nucleoside Analog Reverse Transcriptase Inhibitors (NNRTh 
Generic Brand Duration of Action 
Efavirenz Sustiva 24 hrs 
Nevirapine Viramune 12 hrs 
Delavlrdine Rescriptor 8 hrs 
Nucleoside Analog Reverae Transcriptase Inhibitore (NRTIs) 
Generic Brand Duration of Action 
Didanosine Videx 24 hours or 12 hours 
Zidovudine Retrovir 12 hours 
Lamivudine Epivir 12 hours 
Zidovudine 
Lamivudine 

Combivir 12 hours 

Abacavir Ziagen 12 hours 
Stavudine Zerit 12 hours 
Zaicitabine Hivid 8 hours 
* not FDA approved 

The MEMS monitored drug will be selected based upon the following criteria: 

1. HAART regimen must include a minimiun of two Pis or at least three anti-
retroviral medications 

2. If one or more Pis is in regimen, PI of longest duration of action will be chosen. 
3. If no PI is in regimen, then NNRTI of longest duration of action will be chosen. 
4. If no PI or NNRTI is in regimen, then NRTI of longest duration of action will be 

chosen. 



APPENDIX E: MEMS PRINTOUT 

M!Ms:J Medication Management System -· 
April 07, 1993 

Patient GOH ld I 
Physician Harris, M awe 

Slw · 
Drug Beta bfcc:Kar 
Duration of A.:tion 13 ,ours 
Regimen Take 1 tablet(s) of Seta bfoc:br 2 tmes ~day. 

Dose nmu • Dally 

12-G·OH-0979 
Moms CiNe 
can:fiac rtcep 

AnalysTs Period: Se~ 09,1992 to Cee 10,1992 Therap~U'tic Covera~e 89% 
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1992 o3 o4 o5 os o1 oa o9 10 11 ~ro, 02 o3 o4 os os o1 o8 09 10 11 ~ro, 02 

Sep 09 0 0 

Sep 10 c 0 

Sep 11 c 

Sep 12 c 0 

Sep 13 c 0 

Sep 14 c 0 

Sep 15 c 0 

Sep 16 c 0 

Sep 17 c 0 

Sep 18 c 0 . 
Sep 19 c 0 

Sep 20 0 0 

Sep 21 c 0 

Sep 22 a 0 

Sep 23 c 0 

Sep 24 0 0 



Patient GOH 
Physician Harris, M 

DN; Btta blodctr 
Duration ot Action 13 hows 

llaiSII UedCZJan Management Systam -· 
April 07, 1 H3 

ldl 
Clni; 
Slte 

12-GOH-0971 
Morris Clinic 
Cardiac recap 

Regimen Ta.fca 1 tabltt(s) of Beta blockar 2 timts per day. 

90~. 

so,. 

70% 

60% 

50% 

30% 

20% 

10% 
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UEYS3 W~ J.tanagemant System •. 
Apri.l 07, 1i93 . 

PltJtnt GOH 
Physician Harris, M 

Dru; Beta blod<er 
Duration of Action 13 hours 
Re;imen Ta,ka 1 t&blet{s) of Beta bloc:ktt 2 times per day. 

!vent Ust 

11m I trtarvaf Multfplt 
ate hh:mm dd:hh:mm 0 en/Cost Notes 

09/09/i2 .. 12=12 
18:50 00:06:38 

09/10192 09:58 00:15:08 
18:19 00:08:21 02 
18:20 Filtered 

09/11192 18:00 002:3:41 
09112/$2 09:44 00:15:44 

18:52 00:09:08 
0911~2 09:33 00:1~:41 

18:02 00:08:29. 
09/14192 09:~8 00:15:46 

18:43 00:08;55 
09/151S2 09;05 00:14~ 

18:23 00:09:18 
09116192 09:02 00:14:39 

18:09 00:09:07 
09117/92 09:08 00:1~:59 

17;.52 00:08:44 
09/18/S2 09:25 00:15:33 

18:08 00:08:43 
09119192 09:53 00:1!:45 

18:39 00:08:46 
09120192 0934 00:14;55 

18:23 00:08:~9 
09121192 09;03 00:1~:~0 

18:05 00:09:02 
09122192 09:15 00:1!:10 

18:01 00:08:" 
09123192 09:23 00:1!:22 

18;57 00:09:34 
D91241i2 09:37 00:14:40 

1823 00:08:~6 

09125/S2 0925 00:15:02 
18:56 00:09:31 

0912&"92 09:00 00:1,:04 
18:42 00:09:42 

OS/27192 09:00 00:1~:18 

18:37 00:09:37 
09121192 09:.51 00:15:14 

12-GOH.0971 
Moms ClinJc 
cardiac rtcep 
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uatSI Mt~cat!=n Management System •. 
April 07, 1883 

Patient GCH 
Physician Harris, M 

Cru; lata blocker 
Duration of A:tlon 13 hours 
Regimen T~ 1 t.lt)Jtt(s) of Btta bJoc:ktr 2 Umas per dly. 

Calendar PJot 

Anafysfs Ptrf=d= Se~ 09,1992 t= Cee 10,1992 
1992 Mon t Tue Wed Thu 

Stp07 0 I 0 2 2 

Stp14 2 . 2 2 2 

Stp21 2 2 

' 
2 I 2 

Stp28 2 2 2 2 

Oet05 2 2 2 2 

Oct12 2 2 2 2 

Oet11 2 2 2 2 

Oet21 2 2 2 2 

Nov02 2 2 2 2 

NcvDI 1 2 2 1 

Nov11 2 2 2 2 

Nov23 2 2 2 2 

Nov30 2 2 2 2 

Dec07 2 2 1 a 
. . 

ldl 
Cinlc 
Sill 

12-GOH..0971 
Morris CDnic 
Cardiac recap 

1hera~eutje C=veraQe 89% 
Fri Sat 

1 2 

I 2 2 

2 2 

I 2 1 

2 2 

2 2 

2 2 

2 2 

2 2 

2 2 

2 2 

2 2 

2 2 
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Sun 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 



APPENDIX F: STUDY QUESTIONNAIRES 
nate 

I I 111 I 111 I I HAART Adhe·rence Study 

Tucson VA Medical C.nter (S20) 792·1~50. ext. ~S3 

BASELINE QUESTIONNAIRE 

1. Education [EOUC). How many total years were you in school 
(for example HS senior is 12 or CoUege senior i116)? 

125 

Subject No. 

I I I I 

EDUC 

rn 
2. [RACE] In what racial or ethnic group do you consider yoursetf from the foltwing list'? 
0 1fhi te (not Hispanic) 

Ollack (not Hi spanic) 

0 !lispanic 

0 ~ia.n/Pacifie Islander 

OHative American/Alaskan Native 

0 Decl.i.ne oz zact specified 

3. [LrvE]. What is your living situation? 
0 By self 

0 With roomate 

0 With siqnitica.nt other or spouse 

0 Other 

-4. [EMF'] 'Nhat is your employment situation? 
Otmployed full time 

Otmployed part time 

0 Uncmploye<! (but not d.is~led) 

0 on d.isability 

5. [YRDX] How many years has it been since your HIV 
diagnosis? 

e. [KNOW1] Can you name two potential side effects of 
your anti-HIV drug regimen? 

~X 

rn 
ICNOWl 

ocan 
0 cannot 



HAART Adherence Study 

Tucson VA Medical Center (520) 7SJ2-1450, ext. 5453 

BASELINE QUESTIONNAIRE (CONT.) 

7. Do you take your antiviral regimen on an empty stomach, or full 
stomach, or do some pills require empty stomach and others require fuD 
stomach? 

[~OW2] 

0 Full stom.ach 

0 bpty stom.ach 

0 Some me" tl.l.ll stomach, some upty stom.ach 

8. Is a substantial amount of extra water required with your regimen? 

{KNOW3] 

OY 
ON 

Subject No . 

I I I I 

KNOWZA 

0 Correct 

0 Incorrect 

KNOWJA 

0 C:orreet 

0 Incorrect 

9. Think about the anti-Hrv medications that you take. Please indicate how strongty you 
agree or disagree wtth the following statement 

-rt r do not take these medications as prescribed, the Hrv in my body wru become 
resistant to rrry Hrv medications.· 

(JI:NOW4) 

0 Disagree 

0 Suonqly d.isa;rn 

· OA;ree 

0 Stron;ly agree 
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Date SuDjec:t No. 

I I 11[]]11 I I HAART Adherence Study I I I I 
Tucson VA Medical Center (520) 7&2·1.SO, ext 5o453 

INTAKE QUEST10NNAJRE 

Date of Birth [008] 

ITJ!ITJ!ITJ 
Patient gives consent [CONSENT] 
OY ON 

Does patient decant? [DECANT] 
Ot OK 

Plan to move during study period [MOVE] 
OY ON 

127 

Stable regimen >• 1 Month · [STABLE] 
OY ON 

Adequate knowledge of regimen [DXKNO'N] 
OY ON 

M.cf1 
Name 

DESCRIPTION 

Med2 
Name 

DESCRIF'TlON ------------

Med3 
Name 

DESCRIFTlON ------------

MecU 
Name 

OESCRIFTlON ------------

Med5 
Name 

DESCRIFTJON ------------

TiAes per day D 
Pills per dose ~ 

TiAea per cay 0 
Pills per dose D 

TiAos per day D 
Pi.lls per close D 

Tiaes per cay D 
Pi.lls per dose D 

Ti.aos per cay 0 
Pi.lls per dose D 
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Oate 

(]] I (]] I (]] HAART Adherence Study 

Tucson VA Medical Center (520) 112·14&50, at. M53 

INTAKE QUESTIONNAIRE 2 

SSN Sex 

0IJ · []] ·1 I I I I 0 Male 0 Female 

ITIJ ·I I I J I Home DJ]·IIIIIwork 
0 Check if OK to contact 0 Check if OK to contact 

Commems: ______________________________________ _ 

Qualifies for study 0 Yes 0 No 

Baseline Ap~----------------------

P~MEMS -------------------------------------



Date 
\fi) 

Subject No. 

I I 111 I I I! I I HAART Adherence Study I I I I 
Tucson VA Medical Center (520) 792-1450, ext. 5453 

SATISFACnON WITH CARE 

ThirWng about your own heatttl caN ln the Tucson VAMC HJV Clinic, how would you 
rate the following? · 

OVERALL 

1. Overall, hqw would yOY evaluate health 
care in the Hrv Clinic? 

ACCESS 

2. Ability to get an appointment when 
needed 

3. Availabaty at medical information or 
advice by phone 

TECHNICAL QUAUTY 

4. Thoroughness of examinations and 
accuracy of diagnoses 

5. Skill, experience and training of dinic 
doctors 

6. Skirt, experience and training of dinic 
nurses 

7. Skill, experience and training of dinic 
pharmadst 

8. Skill, experiefa and training of dinic 
nutritionist 

COMMUNICA TJON 

9. Explanations of clinical procedures and 
tests 

10. Explanations of medicatiOn$ and usage 

11. Attention given tD what )'OU Sfll 

12. Actva about how to avoid illness and 
stay healthy 

Poor Fair Good Very Excellent 
Good 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 
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HAART Adherence Study I I I I 
Tucson VA Medical Center (520) 792·1450, ut. 5453 

SATISFACTION WITH CARE (CONT.) 

Thinking about your own hutth care In the Tucson VAMC HJV Clinic, how would you 
rate the fotJowing? 

INT'ER.PERSONAL CARE 
Poor Fair Good Very Excellent 

Good 

13. Friendliness and courtesy shown to you 0 0 0 0 0 
by clinic members 

14. Personal interest in you and your 0 0 0 0 0 
medical problems 

15. Resped shown to you by clinic members 0 0 0 0 0 

16. Attention to privacy by dinic members 0 0 0 0 0 

17. Reassurance and support shown to you 0 0 0 0 0 
by dinic members 

OUTCOMES 

1 e. The outcomes of your medical care, how 0 0 0 0 0 
much you are helped 

19. Overall quality of care and services in 0 0 0 0 0 
the dinic 
COMMUN1CATlON 

Below are some things people say about their medical care. Please anawer each one as it 
applies to the Tucson VAMC HN Clinic. 

Strongly Agree Not Disagree Strongly 
A~ree Sure Oisa2ree 

20. I am very satisfted with the care f receive 0 0 0 0 0 ISAT2DI 

21 . There are some things about my medjc:aJ 0 0 0 0 0 
care that could be better 

22. The medical C8"e I have been receiving 0 0 0 0 0 (SAmJ 
is just about perfect 

23. I am dissatisfied with my medical care 0 0 0 0 0 
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Date Subject No. 

I I 111 I 111 I I HAART Adherence Study I I I I 
Tucson VA Medical Center (520) 7i2·1•50, ext. S453 

MOS-HIV HEALTH SURVEY 

PluM use the black pen that M have provided tc ftn .In the entire eire .. next 
to your responM (do not check or X). If you want to chan;• an answer, 
please X out the incorTect response and fill in the correct responaa. P ... •• 
ignore our codes in bracke~. such as LMOS1] ... 

1. In general would you say your health is: 

• 

(fill in one) 
[Y0$1J 

0 Excellent 

OVery Good 

OGood 

OFair 

OPoor 

2. How much bodily pain have you generally had during the past 4 weeks? 

3. Curing the past 4 w..ks, how much did pain 
Interfere with your normal worK (or your normal 
•dMties, induding wort outside the home and 
housework)?: 

(fill in one) 

tuOS2J 
ONone 

OVery Mild 

OMild 

o Moderate 

0 Severe 

0 Very Severe 

(fttt in one) 

IUOCJJ 
0 Notatd 

OA lme bit 

o Moderatety 

0 Quite 1 bit 

0 Extremety 
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Tucson VA Medical Center (520) 7;2-1450, ext. 5o453 

MOS-HIV HEALTH SURVEY (CONT.) 

132 

S\Jbjeet Wo. 

I I I I 

~. The foUowing questions are about activities you migt'rt do during a typical day. Does 
your heatth now Omit you~ these adMties? If so, how much? 

YES, YES, 
limited limited 
a lot a little 

4a. The kinds or amounts of vigorous activities 0 0 
you can do, like lifting heavy objects, running or 
participating in strenuous sports. 

4b. The kinds of moderate activities you can do, 0 0 
like moving a table, carry;ng groceries or 
bowling. 

4c. Walking uphill or dimbing (a few flights of 0 0 
stairs) 

4d. Bending, rrfting or climbing (a few flights of 0 0 
stairs) 

4e. Walking one block. 0 0 

4f. Eating, dressing, bathing or using the to4fel 0 0 

5. Does your hutth keep you from wortcing at a job, doing worX around 
the house or going to school? 

6. Have you been unable to do certain ldnds or amounts cl wen. 
~ or scnootwont because of your t'aealth? 

fMOS!II 

OYes 

ONo 

fMOiilli 

OYes 

ONo 

NO, 
not 

limited 

0 

0 

0 

0 

0 

0 



133 

~ 
80350 

Subject No. 

HAART Adherence Study I I I I 
Tucson VA Me<fical Center (520) 7;2-1450, ext. 5453 

MOS-HIV HEALTH SURVEY (CONT.) 

For !ill of the follow;ng questions, pluse cheek the box for the 2!J! 1nswer 
tNit comes ctcsast to the way you have been feeling durin; the past 4 weeks. 

Most r::l A Good Some A Uttle None of 
All of the Bit of the of the of the the 

the time Trme Time Time Time Time 
[1] [2] (3] [4] [5] (6) 

7. How much of the time, 0 0 0 0 0 0 
during the past 4 weeks, 
has your heatth limned your 
social activities (like visiting 
wi'ttl friends or dose 
relatives)? 

B. HOw much of the time, 
during the past 4 weeks: 

ea. Have you been a very 0 0 0 0 0 0 
nervous person? 

Sb. Have you felt calm 1nd 0 0 0 0 0 0 
peaceful? 

8e. Have you felt 0 0 0 0 0 0 
downheart.d and blue? 

8d. Have you been a 0 0 0 0 0 0 
happy person? 

8e. Have you fett so down 0 0 0 0 0 0 
In the dumps that nothing 
could cheer you u'p? 



HAART Adherence Study 

Tucson VA Medical Center (520) 792·1~50. ext S453 

MOS-HJV HEALTH SURVEY (CONT.) 
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Subject Ho. 

I I I I 

For !!Sh ol the foUowtnv questions, please check the box for the 2!l! answer 
that comes ctosest to the way you have been fHiin; durina the past~ weeks. 

Most of A Good Some A UttJe None of 
All of the Bit of the of the of the the 

the time Time Time Time Time Time 
[1] [2) [3] (4] [5] [6] 

9. How often, during the 
past 4 weeks: 

9a. Ofd you feel full of pep? 0 0 0 0 0 0 

9b. Did you feet worn out? 0 0 0 0 0 0 

9c. Did you feel tired'? 0 0 0 0 0 0 

9d. Did you have enough 0 0 0 0 0 0 
energy to do the things you 
wanted to? 

9e. Did you feel weighed 0 0 0 0 0 0 
down by your health 
problems? • 

9f. Were you discouraged 0 0 
by yo41 heatth probiems? 

0 0 0 0 

9g. Did you feel despair 0 0 
over your hearth problems? 

0 0 0 0 

9h. Were you afraid 0 0 0 0 0 0 
because of your heatth? 
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MOS-HfV HEAlTH SURVEY (CONT.) 
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Subject No. 

I I I I 

For !.!.5.h of the followin; questions, pJuse cheek the box for the S!O! answer 
that comes eloseg to the way you have been fHiing during the east 4 weeks. 

Most of A Good Some A Little None of 

10. How much of the time, All of the Bit of the of the of the the 

during the past 4 weeks: the time Time Time Time Time Time 
(1) [2] [3] (4] [5] [6] 

1 Oa. Did you have difficutty 0 0 0 0 0 0 
reasoning and soMng 
problems, for example, 
making plans, making 
decisions, learning new 
things? 

1 Ob. Did you forget things 0 0 0 0 0 0 
that happened reeentty, for 
example, where you put 
things and when you had 
appointments? 

1 Oc. Did you have trouble 0 0 0 0 0 0 
keeping your attention on 
any activity for long? 

1 Od. Old you have dtfficutty 0 0 0 0 0 0 
doing ac:tivtties involving 
concentration and 
thinking? 



. . 
HAART Adherence Study 

Tucson VA Medical Center (520) 792·1•50. ext 5453 

MOS-HIV HEALTH SURVEY (CONT.) 

11 . Please check the box that best describes whether each of the following 
stat:.ments is true or false ~r you (check one box on !!.:!lline). 

~nit ely MostlY Not Mostty 
True True Sure False 
[1] [2] [3] (4] 

11 a. I am somewhat ill. 0 0 0 0 

11 b. I am as healthy as 0 0 0 0 
anybody I know. 

11 e. My heatth is excellent 0 0 0 0 

11 d. I have been feeling bad 0 0 0 0 
lately. 

12. How has the quality of your life been during the past 4 w.eks? That is. 
how have things been going for you? (fill in one) 

[WOS12J 

i36 

5@ject No. 

I I I I 

Definitely 
False 

[5] 

0 

0 

0 

0 

0 Very well: could hardly be better 

13. How would you rate your physical heatth and emotional 
condition nt:NI compared to 4 weeks a;o? 

OPrettygood 

0 Good and bad parts about equal 

0 Pretty bad 

o Very bad: could hardly be worse 

(fin in one) 
IUOS1~ 

o Much better 

0 A tittle better 

0 AbcU the same 

0 A little worse 
o Much worse 

THANK YOU VERY MUCH 



Date Subjec:t No. 

I I ltl I 111 I I HAART Adherence Study I I I I 
Tucson VA Medical Center (520) 7;2-1450, ext. 5-t53 

POST MEMS QUESTIONNAIRE 

Thank you for participating in this study. Information from this survey wfll help us 
Improve adhe,..nce programs for persons living with HIV. AJI answers wUI be kept strictly 
confidential PluM answer all the questions. Please use the b~ck pen that we have 
provided to ftll in the entir. circle next to your rasponse (do not check or X). If you want 
to change an answer, pluse X out the incorr~ct rasponse and fill in the corTect rasponse. 
PluM lgnore our codes in brackm, such as "[POST1]". 

1. I am enrolled as a Southern Arizona AJDS Foundation (SAAF) dient (formerty known as 
TAP, Shanti and PACT). 

(POST1] 

OTN8 

0 False 

2. I have HIV-positive friends wtth which I can discuss my HfV status and HIV 
treatments. 

(POST2] 

OTrue 

o False 

3. I have resources I can tum to in order to Jeam more about HfV and HfV-related treatments. 

4. There is no one 1 can talk to about my Hrv. 

[POS'T3J 

OTNe 

OFalse 

[POST4] 

OTrw 
OFalse 
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Subject No. 

HAART Adherence Study I I I I 
POST MEMS QUESTIONNAIRE (CONT.) 

Below lr"' some statements that may or may not be true for you. Please fill In 
the r"'ponse that beat matches the statements (only one response per question). 

5. My famify members are aware of my HN status. 
{POSTS] 

OAJI 

OMost 

o Hatf 

OSome 

ONone 

6. I will sometimes skip a dose of HIV medication rattler than let others see me take 
my medication. 

7. My friends are aware of my HN status. 

8. I am at ease taking my HN medication in front of others. 

[POSTS] 

O~ys 

o Usually 

0 Some of the time 

o Rarely 

0 Never 

(POST7] 

OAII 

OMost 

OHalf 

OSome 

ONone 

(POSTIJ 

OAJways 

0 Usually 

ORarely 

0 Some of the time 

0 Never 
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Subject No. 

HAART Adherence Study 

POST MEMS QUESTIONNAIRE (CONT.) 

Please answer the followfng questions. 

9. Have you ever been diagnosed with a psychiatric problem'? 

(POST;) 

OY 
ON 

10. How many drinks (one ounce spirits/ one glass of wine/ or one can of beer) do 
you have on average each week'? 

[?OST10] 

(Pfease estimate number ovw 1 week and write within boxes) [[] 

11. Have you been in jail or prison within the past 12 months'? 

(PO~T11J 

OY 

ON 

12. Have you been homeleu or in temporary housing within the past 12 months? 

(POST12) 

OY 

ON 

I I I I 
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Subject lfo. 

HAART Adherence Study I I I I 
POST MEMS QUESTIONNAIRE (CONT.) 

For the questions below, pJuse lndicata how sure you are that you can perform the 
described task on a sca)e from 1 to 10, where 1 Ia the uat sure and 10 is the most 
SUI'L 

13. How sure are you that you can: Follow the instructions correc:tty for a large 
number and variety of prescription medications? 

0 
1 

0 
2 

Least sure 

0 
3 

0 
4 

0 
5 

0 
6 

0 
7 

0 
8 

14. How sure are you that you can: Take your prescription medications at the 
appropriate time? 

0 
1 

0 
2 

Least sure 

0 
3 

0 
4 

0 
5 

0 
6 

0 
7 

0 
8 

15. How sure are you that you can: Take your prescription medications to treat or 
prevent Hrv or HIV-related diseases as directed? 

0 
1 

0 
2 

Lust sure 

0 
3 

0 
4 

0 
5 

0 
6 

0 
7 

0 
8 

0 
9 

0 
10 

Most sure 

0 
9 

0 
10 

Most sure 

0 
9 

0 
10 

Most sure 

16. Thinking about the side e~ects. number, and timing of these medications, how sure 
are you that you can take most or au of your Protease Inhibitor and oriNNRTl as directed? 

0 
. 1 

0 
2 

0 
3 

0 
4 

0 
5 

0 
6 

0 
7 

0 
8 

0 
9 

0 
10 

Most sure 

17. Now suppose there were no side effects. Thinking about the number and timing of these 
medications, how sure are yOCJ that '104J can take most or au of your Protease Inhibitor and/or NNRTJ 
medications as directed? 

0 
1 

0 
2 

0 
3 

0 
4 

0 
5 

0 
6 

0 
7 

0 
8 

0 
9 

0 
10 

Most sure 
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Subject No. 

HAART Adherence Study I I I I 
POST MEMS QUESTIONNAIRE (CONT.) 

Think about the anti4otrv medications that you take. Woufd you stron;ty disa;rH, 
disagr"H, agr"H or strongty agnM wtth the following statements about theM anti-HJV 
medications (one ans~r per question)? 

18. I will be able tD take au Of my medication e~ctty as my physician or nurse instructed 
over the next month. 

19. These medications help people live longer. 

20. These medications are not very toxic. 

21. These medications improve the quality of people's lives. 

(POST18} 

o Strongly disagree 

0 Disagree 

OAgree 

0 Strongly agree 

(POST1;] 

0 Strongly disagree 

0 Disagree 

OAgree 

0 Strongly agree 

(POST20] 

0 Strongly disagree 

0 Disagree 

OAgree 

0 Strongly agree 

(POST21) 

0 Strongly disagree 

0 Disagree 

OAQree 

0 Strongly agree 



~ 
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S\JDject No. 

HAART Adherence Study I I I I 
POST MEMS QUESTIONNAIRE (CONT.) 

22. Better medications to treat HIV wiD be available in the future. 

23. Many people can fight Off Hrv without medication. 

[POST22] 

0 Strongly disagree 

o Disagree 

0 Agree 

0 Strongly agree 

(POST23] 

o Strongly disagree 

0 Disagree 

OAgree 

0 Strongly agree 

24. tf people take anti-HIV medications now, the medications may not wor'f( later. 

[POST24] 

0 Strongly disagree 

0 Disagree 

0 Agree 

0 Strongty agree 

25. My Hrv infection is responding to the anti-Hrv medicatjons that f am taking. 

(POST25] 

0 Strongly disagree 

o Disagree 

OAgree 

o Strongly agree 

26. YVhic:h type af health care do you believe is most effedive: aJtemative heatth care, 
conventional heatth care. or some mix of U'\e two? Please indicate your belief on a seale 
from 1 to 10, where 1 is just altemative heatth care. • 10 is just converrbonaJ heatth care,• 
and 5 is an even mix of the two. 

0 0 0 0 0 0 0 0 0 0 
1 2 3 • 5 6 7 8 9 10 

Just Alttmatiw Even mix of Just~ . . : 
AJtematrvt and 
Conventional 
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Subject No. 

HAART Adherence Study I I I I 
POST MEMS QUESTIONNAIRE (CONT.) 

Below .,.. some statements that may or may not be t:Ne for you. Please ftllln the 
,.ponse that but matches the statements (one answer per question). 

27. I believe that conventional HfV medical c::are (such as anti-retroviral drugs and 
drugs used to prevent PCP} are necessary to keep me healthy. 

[POST27] 

0 Absolutely not 

0 Usually not 

o Sometimes 

0 Usually 

143 

0 Absolutely necessary 

28. I believe that alternative therapies (such as antioxidants and he~al medications) 
are necessary to keep me heatthy. 

Ptuse choos.e the response that best fits the following questions. 

(POST28) 

0 Absolutely not 

o Usually not 

0 Sometimes 

0 Usually 

0 Absolutely necessary 

29. How well does takjng anti-HIV medications ftt into your daily routine? 
(POST29) 

0 Not at all well 

0 A litHe bit well 

0 Somewhat 

OVery weD 

0 Extremety well 

' 30. How often do your daily activities get i"\ the way of taking your anti-HfV 
medK:ations? [POST30] 

0 None of the time 

o Some r:l the time 

0 About hatf the time 

0 Most of the time 

o All of the time 



Subject No. 

HAART Adherence Study I I I I 
POST MEMS QUESTIONNAIRE (CONT.) 

31. How often during the past week were you able to take your anti-HJV medications 
exactfy as your doctor or nurse told you? 

tpOST31J 

0 None of the time 

0 Some of the time 

o About hatf the time 

o Most of the time 

0 All of the time 

32. How many years has tt been since you started on your first anti retroviral (ARV) drug? 

[POST32] 

(Please estimate number of years and write within boxes) rn 
People have dtmo.~tty tak.ing their anti-Hrv medications for various reasons. Here il a list of 
possible reasons why you may miss taking your medication. Please fill in how often you 
missed taking yoiur anti-Hrv medication in the past 7 day week. 

In the past week, how often did you miss 
taking your anti-HIV medication because._ 

Never Rarefy Sometimes Often 

33. You were IMlaY from home ••••••••••••• 0 0 0 0 

34. You were too busy wtth other things or simply 
forgot •••••••••••••••••••••..•••••••••••• 0 0 0 0 

35. People told you the medicine was no good ..• 0 0 0 0 

36. You had too many pins to take •••••••••••• 0 0 0 0 

37. You wanted to avoid the side eftedl .....•.. 0 0 0 0 

38. You didn1 want others to notice you were 
taldng medication •••.•.••.• • •.••..•...... 0 0 0 0 
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HAART Adherence Study I I I I 
POST MEMS QUESTIONNAIRE (CONT.) 

In the past week, how often did you miss 
taking your anti-Hrv medication because._ 

Never . Rarely Sometimes Often 

39. You were confused about dosage directions .. 0 o o o 

40. Taking the drug reminded you of having HJV .• 0 0 0 

41. You didn't think the drug was doing anything 
to improve your health .. . .....•............. 0 0 0 

42. There was a change in your daily routine . . .. 0 0 0 

43. You fert like the drug was too toxic ....... .. 0 0 0 

44. You worried about becoming immune to the 
medication ....•......................... 0 0 0 

45. You took a drug holiday or a break from 
taking the medication ..................... 0 0 0 

46. You fert depressed or overwhelmed ......... 0 0 0 

47. You wanted to make the medication last 0 
longer ............. . ...... .... .... ...... 

0 0 

48. You ran out of medication ................ 0 0 0 

During the past month (while you were on this study}, have you had any of the foRowing 
symptoms? Please fill in only one of the three choices NO, SOMEnMES, or ALWAYS. 
Then, if a symptom was present (that is, you answered SOMETIMES or AJ...WAYS), 
please fill in the grade that best describes the symptom severity (MILD, MODERATE, or 
SEVERE). The Ust continues on the next page. 

If Sometimes or AJways 

0 

0 

0 

0 

0 

0 

0 

0 

0 

No Sometimes AJways Mild Moderate Se-.oere 

49. Abdominal pain 0 0 0 0 0 0 

50. Altered taste 0 0 0 0 0 0 

51 . Anorexia (loss of appa•) 0 0 0 0 0 0 

52. Arthralgia Ooint pakl) 0 0 0 0 0 0 
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Subject No. 

~AART Adherence Study I I I I 
POST MEMS QUESTIONNAIRE (CONT.) 

Please fill in only one of the three choices NO, SOMETIMES, or ALWAYS. Then, If 
symptom was present (that is, you answered SOMETIMES or ALWAYS), please fill in 
the grade that best desc:ibes the symptom aeverity (MIL.O. MOOERA TE, or SEVERE). 

If Sometimes or IWiays 
No Sometimes /Wfr.JS Mild Moderate Severe 

53. Chills 0 0 0 0 0 0 

54. Constipation 0 0 0 0 0 0 

55. Depression 0 0 0 0 0 0 

56. Diarrhea 0 0 0 0 0 0 

57. Dizziness 0 0 0 0 0 0 

58. Fatigue 0 0 0 0 0 0 

59. Fevers --------· 0 0 0 0 0 0 

60. Headache 0 0 0 0 0 0 

51 . Other neurological symptoms 
0 0 0 0 0 0 (such as changes in thinking) 

52. Insomnia 0 0 0 0 0 0 

53. Malaise (vague discomfort or 
0 0 uneasiness) 0 0 0 0 

64. Myalgia (pain in muscles) 0 0 0 0 0 0 

55. Nausea 0 0 0 0 0 0 

65. Kidney stones 0 0 0 0 0 0 

57. Neuropathy (numbness, 
0 0 burning feet or hands) 0 0 0 0 

68. Panaeatitis 0 0 0 0 0 0 

69. Rash 0 0 0 0 0 0 

70. Seizures 0 0 0 0 0 0 

71 . Vomiting 0 0 0 0 0 0 
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Subject No. 

HAART Adherence Study I I I I 
POST MEMS QUESnONNAJRE (CONT.) 

Many people don't take their medication perfectly all the time. Please answer the 
foUowing questions about how you take each of your medications. 

Medication 1: --------------------

72. Over the past 7 -day week, how many days did you take this medication 
exactly as your doctor prescribed you to take it? 

0 
DAYS 0 

0 
1 

0 
2 

0 
3 

0 
4 

0 
5 

0 
6 

0 (POST7'2] 

7 

73. Over the past 7 -day week, how many days did you miss taking a dose of 
this medication (for example y~ overslept, forgot to take it with you, ran out. or 
made some mistake)'? 

0 
DAYS 0 

0 
1 

0 
2 

0 
3 

0 
4 

0 
5 

0 
6 

0 [POSi73] 

7 

7 .t. Over the past 7 -day week., how many days did you purposely not take a 
dose of this medication (for example, you wanted to avoid side effects, or didn't 
want to feel tired, or just dedded to skip it)'? 

0 
DAYS 0 

0 
1 

0 
2 

0 
3 

0 
4 

0 
5 

0 
6 

0 fPOST74') 
7 

75. Over the past 7-day week, how many davs did you p~sefy take a 
smaller amount than the prescribed dose of this medication (for example, you 
took 1 pill rattler than 2 pills as instructed)'? 

0 
DAYS 0 

0 
1 

0 
2 

0 
3 

0 
4 

0 
5 

0 
6 

0 tpOST7S) 

7 
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Subject No. 

HAART Adherence Study I I I I 
POST MEMS QUESnONNAJRE (CONT.) 

Please answer the following questions about how you take each of your medications. 

Medication 2:--------------------

If a medication is 
martced "NJA, .. 
please skip to the 
next page. 

76. Over the past 7 -day week. how many davs did you take this medication 
exactly as your dodor prescribed you to take it? 

0 
DAYS 0 

0 
1 

0 
2 

0 
3 

0 
4 

0 
5 

0 
6 

0 [POST7S] 

7 

77. Over the past 7 -day week, how many days did you miss taking a dose of 
this medication (for example you overslept, forgot to take it with you, ran out, or 
made some mistake)? 

0 
DAYS 0 

0 
1 

0 
2 

0 
3 

0 
4 

0 
5 

0 
6 

0 (POS"T'77) 

7 

78. Over the past 7 -day week, how many days did you purposely not take a 
dose of this medication (for example, you wanted to avoid side effects, or didn't 
want to feel tired, or just decided to skip it)? 

0 
DAYS 0 

0 
1 

0 
2 

0 
3 

0 
41 

0 
5 

0 
6 

0 JPOST7IJ 
7 

79. Over the past 7-day week, how many days did you purposely take a 
smaller amount than the prescribed dose of this medication {for example, you 
took 1 piU rather than 2 pills as instructed)? 

0 
DAYS 0 

0 
1 

0 
2 

0 
3 

0 
~ 

0 
5 

0 
6 
0~ 
7 
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Subject No. 

HAART Adherence Study I I I I 
POST MEMS QUESnONNAJRE (CONT.) 

PluM answer the following questiona·about how you take uch of your medications. 

Medication 3: --------------------

If a medication is 
marked "NJA," 
please skip to the 
next page. 

80. Over the past 7-day week, how many days did you take this medication 
exactly as your doctor prescribed you to take it? 

0 
DAYS 0 

0 
1 

0 
2 

0 
3 

0 
4 

0 
5 

0 
6 

0 [POSlWJ) 

7 

81 . Over the past 7 -day week, how many days did you miss taking a dose of 
this medication (for example you overslept, forgot to take it wtth you, ran out, or 
made some mistake)? 

0 
DAYS 0 

0 
1 

0 
2 

0 
3 

0 
4 

0 
5 . 

0 
6 

0 [POSTB1) 

7 

82. Over the past 7-day week, how many days did you purposely not take a 
dose of this medication (for example, you wanted to avoid side effects, or didn't 
want to feel tired, or just decided to skip rt)? 

0 
CAYS 0 

0 
1 

0 
2 

0 
3 

0 
~ 

0 
5 

0 
6 

0 [POS'T'I2 

7 

83. Over the past 7-day week, how many davs did you purposely take a 
smaller amount than the prescribed dose of this medication (for example, you 
took 1 pill rather than 2 pills as instructed}? 

0 
CAYS 0 

0 
1 

0 
2 

0 
3 

0 
4 

0 
5 

0 
6 

0 tpOS'T'I3) 

7 
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SW:>jec:t No. 

HAART Adherence Study ! I I I 
POST MEMS QUESnONNAJRf (CONT.) 

Please answer the following questions about how you take uch of your medications. 

Med~4= ----------~-------------------------

If a medication is 
marked "NJA." 
please skip to the 
next page. 

84. Over the past 7 -day week, how manv days did you take this medication 
exactly as your doctor prescribed you to take it? 

0 
DAYS 0 

0 
1 

0 
2 

0 
3 

0 
4 

0 
5 

0 
6 

0 [POS'T84 

7 

es. Over the past 7 -day week, how many days did you miu taking a dose of 
this medication (for example you overslept, forgot to take it with you, ran out. or 
made some mistake)? 

0 
DAYS 0 

0 
1 

0 
2 

0 
3 

0 
4 

0 
5 

0 
6 

0 [POSTIS] 

7 

88. Over the past 7 -day week, how many days did you purposely not take a 
dose of this medication (for example, you wanted to avoid side effects, or didn't 
want to feel tired, or just decided to skip it)? 

0 
DAYS 0 

0 
1 

0 
2 

0 
3 

0 
4 

0 
5 

0 
6 

0 {POISTlle] 

7 

87. Over the past 7-day week, how many days did you purposely take a 
smaller amount than the prescribed dose of this medication (for example, you 
took 1 pill rather than 2 pms as instructed)? 

0 
DAYS 0 

0 
1 

0 
2 

0 
3 

0 
4 

0 
5 

0 
6 

0 [POSTI7] 

7 
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Subject No. 

HAART Adherence Study I I I I 
POST MEMS QUESnONNAJRE (CONT.) 

PluM answer the following questions about how you take each or your medications. 

Medication 5: --------------------

If a medication ia 
marked "NJA." 
please skip to the 
next page. 

86. Over the past 7-day week, how many days did you take this medication 
exactly as your doctor prescribed you to take rt? 

0 
DAYS 0 

0 
1 

0 
2 

0 
3 

0 
4 

0 
5 

0 
6 

0 tpOS'T'II) 

7 

89. Over the past 7-day week. hcrw many days did you miss taking a dose of 
this medication (for example you overslept, forgot to take it with you, ran out, or 
made some mistake)? 

0 
DAYS 0 

0 
1 

0 
2 

0 
3 

0 
4 

0 
5 . 

0 
6 

0 [POSTat] 

7 

90. Over the past 7 -day week, how many days did you purposety not take a 
dose of this medication (for example. you wanted to avoid side effects, or didn't 
want to feel tired, or just decided to skip it)? 

0 
DAYS 0 

0 
1 

0 
2 

0 
3 

0 
4 

0 
5 

0 
6 

0 fPO$TIOJ 

7 

91. Over the past 7-day week. how many davs did you purposety take a 
smaller amount than the prescribed dose of this medication (for example, you 
took 1 pW rather than 2 pills as instnJded)? 

0 
DAYS 0 

0 
1 

0 
2 

0 
3 

0 
4 

0 
5 

0 
6 

0 tpOST'f'l) 

7 
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S~ject No. 

HAART Adherence Study I I I I 
POST MEMS QUESTIONNAIRE (CONT.) 

Below are some statements that may or may not be true for you. PluM fill In 
the reponM that best matches the statements (one answer per question). 

92. I can always manage to sotve dtfficutt probtems if I try hard enough. 

[POS'm] 

o Not at all true 

0 Hardly true 

0 Moderately true 

o Exactly true 

93. tf someone opposes me, I can find means and ways to get what I want 

94. It is easy for me to stick to my aims and accomplish my goals. 

95. I am confident that I could deal efficiently with unexpected events. 

fPOST83) 

0 Not at all tn.Je 

0 Hardly true 

0 Moderately true 

o Exactly true 

~] 

0 Not at all true 

o Hardly true 

0 Moderately true 

o Exactly true 

posTII5] 

0 Not at all true 
0 Hardly true 

o Moderatery true 

0 Exactly true 

96. Thanks to my resourcefulness, I know how to handle unforeseen situations. 

(POm8J 

o Not at an true 

0 Hardly true 

0 Moderatery true 

0 Exadfy true 



Subject No. 

HAART Adherence Study I I I I 
POST MEMS QUESTIONNAIRE (CONT.) 

Below are aome statements that may or may not be true for you. Please fill in the 
reponae that but matches the statements (one anawer per question). 

S7. I can solve most problems if 1 invest the necessary effort. 

[POS'TS7] 

0 Not at all true 

0 Hardly true 

0 Moderately true 

o Exactly true 

98. I can remain catm when facing difficulties because I can rely on my coping 
abilities. 

o Not at all true 

0 Hardly true 

0 Moderately true 

o Exactly true 

99. When I am confronted with a problem, I can usualty find several solutions. 

100. Ill am in troubte. I can usually think of something to do. 

101. No matter what comes my way, I am usualty able to handle il 

fPOSTSI8] 

o Not at all true 

o Hardly true 

0 Moderately true 

o Exactly true 

fPOST1001 
0 Not at all tnJe 

0 Hardly true 

o Moderately true 
o Exactly true 

po$T101J 

o Not at all true 
0 Hardly true 

0 Moderately true 

o Exactly true 

153 
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Subject No. 

HAART Adherence Study I I I I 
Tucson VA Medical Center (520) 782-1450, ext. 5453 

POST MEMS DOWNLOAD 

Viral Load Date 

I I I I I I I DJ![D/[0 

C%)4 

I I I I I I 
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APPENDIX G: PERSONAL ADHERENCE STRATEGIES 

Personal Adherence Strategies 
Please check off the strategies that you use. 

4 Q Count out daily or weekly doses a pill box or organizer. 
6 Q Keep pills or organizer visible, in an obvious place (for example, near another item that 

is used regularly; morning pills on kitchen counter; pills next to favorite recliner; etc.). 
8 Q Keep all medicine bottles in same place. 
0 Q Set out medicines on dining table to be eaten with meal, or in fridge to take with meals. 
1 Q Medicines moved one way after morning dose, another way after evening dose (for 

example, medicine bottles on lefi side of shelf after morning dose, and on right side after 
evening dose; bottles laid down after morning dose, set up again after evening dose; 
etc.). 

3 Q Take medicines with you everywhere you go. 
5 Q Taking meds before bed. 
4 Q Taking medicines with meals tfor example, morning medicines with coffee, evening meds 

with dinner, meed reminds you to take medicine that must be taken on Jhll stomach). 
4 Q Eating meals more regularly (than you did) helps you schedule medicines. 
2 Q Take drug in the morning, and keep one (or more) in pocket for later dose. 
I Q Regular TV shows make you remember to take medicine (late news reminds you to take 

medicine if you haven't already; "I Love Lucy " is pneumonic for "I love to take my 
medicines") 

0 Q Taking medicine is organized around work schedule. 
1 Q Using a calendar, appointment book, check list, or daily Journal (for example, marking 

calendar with morning and evening Xs; writing doses in appointment book; noting doses 
taken in journal; etc.). 

1 Q Alarm clock 
1 Q Watch alarm 
0 Q Handheld computer/scheduler (for example. Palm Pilot) 
1 • Beeper 
7 Q Simply knowing your routine. 
4n Focus on consequences of non-adherence. 
6 • Reliance on memory (for example, "pure memory," "self-discipline," "being 

conscious"). 
7 Q Making sure you fiilly understand doctor/pharmacist instructions. 
1 Q Get reminders from another person (signifxant others, caretakers, family members, etc.). 
1 Q Another person helps you organize medicines in organizer, or into some system. 
ID Coordinate with another person's medicine schedule so you both take meds at the same 

time. 
1 Q Set up a support network for emotional needs, leading to a balanced life and an easier 

time with the regimen. 
2 Q Plan ahead so that you will have private moments in which to take your medicine unseen 

by others. 
5 Q Plan ahead for weekends and/or vacations, so you will be prepared for the schedule 

changes they bring. 
7 Q Keep all m^icine with you during travel so none is lost or delayed with baggage. 



Please list other strategies that you use, or that you have thought might be helpfid: 

_Having a helper organize your daily dosage is the only way I stay current. 
_Be responsible for your own life. 



APPENDIX H: QUALITATIVE ADH INTERVIEW 

~ 

QUALITATIVE ADH INTERVIEW 

Materials required 

1.1. Weekly doses taken/ Weekly doses ordered MEMS output, by pt. (two copies); 
1.2. Answers to questions identified as important; 
1.3. Copy of consent form (leave with pt.); 
1.4. Strategies checklist; 
1.5. Camera to record adherence strategies; and 
1.6. Check reimbursement form $25.00. 

Script 
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Thank you for participating. This one to two hour process is intended to provide us with ADH information 
in order to design: 

A clinically-relevant assessment tool; and 
A clinically-relevant adherence support program 

What we learn may help the VA do a better job of supporting patients taking HAART regimens. You will 
be reimbursed $25 for participating in this interview. Would you prefer we mail your check ( 4-6 weeks 
tum-around) or you may obtain reimbursement at the VA. 

Questions and concerns? 

First, I would like to review your MEMS output with you. (Leave copy with patient) Review MEMS 
patterns- ask for clarification about skips. 

Intentional Skipping 
In an average week, how many doses do you skip on purpose? ___ _ 
What are the reasons for these skipped doses? 

~-------------------------
b) __________________________________________ __ 
c) __________________________________________________ __ 

~-------------------------

What could be done to help remedy these reasons for skipped doses? 

~---------------------------
b) ____________________________________________ _ 
c) __________________ ______ _ 
d) ____________________________________________ _ 
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Unintentional siupping 
In an average week, how many doses do you skip bv mistake? 
What are the reasons for these skipped doses? 
a ) 
b ) 
c ) 
d ) 

What could be done to help remedy these reasons for skipped doses? 
a ) 
b ) 
c ) 
d ) 

Demographic Factors 

Education level, minority status, and employment status were demographic factors which are likely 

surrogates for underlying factors not specified in this analysis. Planned qualitative exploration ofthese 

factors may help to unpack and discern underlying remediable factors. 

Education Years of education: 

Each additional four years of education was associated with a seven-and a half-fold increased risk of 

Percent Therapeutic Coverage >90% adherence (p=.004). Education may represent selfefficacy, as well 

as other underlying factors. 

1) Why do you think people with more education generally adhere better to HAART? 

2) Have you ever received materials or instruction re: your HAART regimen which you couldn't 

understand? (Medical language, too complex, too much.) 

3) What recommendations would you make regarding educating patients about HAART? 

Minority Status Minority Y N 

Minority subjects were found to have an 85% increased relative risk ofnot achieving a Percent 

Therapeutic Coverage ̂ 90%. The reasons for higher adherence in Anglos, when compared to non-Anglos 

remains unexplained 

1) Why do you think African-Americans, Native Americans, and Hispanics have lower adherence than 

Anglos in our study? 
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2) Does adherence have more to do with the individuals themselves, or conditions like poverty in which 

they might live? 

Or... Do providers have the same ideas that you have about health and illness? How are your ideas 

different? 

3) What specifically could be done to help African-American and Hispanic veterans take the medicines 

more faithfiiily? 

Employment Employed Y N 

This study showed that the employed were at 88% greater risk of Self-reported Adherence < 9(M 

when compared to those who were unemployed (p=.0l6). It is likely not employment, per se, that is 

responsible for this poorer adherence, but rather the difficulty oftaking medications on a busy schedule, or 

in an environment where some colleagues may be unaware ofan individual's HIV status. 

1) Why do you think hose who don't work do a better job adhering to HAART? 

2) Have you ever hidden your medication taking from co-workers? if so, how did you hide it? 

CD4 CD4 mmy3 

CD4/mm\ is a biological indicator of immune status, and is not directly remediable. Based upon the 

one-unit CD4 coefficient of .004213, for every lOO/mm  ̂greater in CD4, there was a 52% (OR=l.52 

p=.009) increased relative likelihood of HIV RNA Viral Load <50. Lower viral loads were associated with 

higher CD4s. 

(no questions) 

Remediable Variables 

General Perceived Self-efficacy Score GPSE score 

The General Perceived Self-̂ cacy score (gsesc) was positively related to low viral load. General 

perceived self-̂ icacy aims at a broad and stable sense of personal competence to deal Actively with a 

variety of stressful situations. These belies and perceptions may impact adherence tfwough the control of 

personal action. Those with low self̂ pcacy mc  ̂experience depression and anxiety, and a weak sense of 

personal ̂ cacy is related to poorer health. 
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1) What could be done to make patients more sure of themselves when it comes to taking their medication 

on schedule? 

2) Are there things that you do to make yourself feel more self-assured? Can others do things to help? 

Postl4: Surety of Taking Medications on Time Sure Unsure 

PostlS; Ability to Take Medications as Instructed Yes No 
« 

(post 14) How sure are you that you can: take your prescription medication at the appropriate time? 

(post18) I will be able to take my medications exactly as my physician or nurse instructed, over the next 

month 

per unit odds ratio was 1.68. This is equivalent to a 68% increased relative risk (OR=l.68) of 

achieving a <50 HIV UNA Viral Load between aî  two-points on this ten-point scale (p-.058). 

Post 14 may be a useful component of a clinical adherence assessment tool. Where deficient, this 

factor may be remediable via an adherence intervention with self-efficacy promoting elements designed to 

enhance a strong sense ofcompetence and to facilitate health self-care performance. PostlS, belief in 

one's ability to take HAARTdrugs as prescribed There was an thirty-two-fold increased relative risk of 

Self reported Adherence >90% between two adjacent response options (p=.00l) for this question. As with 

post 14 above, this question may be a usefitl component ofa clinical adherence assessment tool. 

1) [f you are sure you cannot take your med. as prescribed, why not? 

2) Do you want to? 

3) What do you believe it would take to help you do so? 

P2930:Disruption of Activities of Daily Living by Medication-Taking 

(post29) How well does taking anti-HlV medication fit into your routine? 

(post30) How often do your daily activities get in the way oftaking your anti-HIV medications? 

There was a six-fold increased relative risk (OR=5.97) of achieving a <50 HIV UNA Viral Load 

between two consecutive categories ofdisruption. This factor may be remediable with proper social service 

r̂ erral (where appropriate) targeted to remedy barriers. 
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1) Taking HAART is difficult. Which strategies do you use to help you adhere? (Adherence Checklist—ask 

if W8 can take photos of any adherence strategy-related stuff) 

2) Would you be willing to use: medication boxes, alarms, reminders, or adherence support programs? 

Or... Would you be willing to try some of these strategies [from the checklist]? 

3) Would you be willing to use an adherence counseling program? 

If yes, would you prefer a peer counselor (someone who was HIV+, and experienced with 

HAART)? 

4) What one thing do you see that would most help you cope with taking all of your medications? 

5) What one thing do you see that most stands in the way of you taking all of your medications? 

MOS-HIV Health Survey: Vitality Dimension and Health Transition Score 

TTie MOS-HIV Health Survey's Vitality dimension represents four questions regarding energy and 

fatigue: How often during the last four weeks: 1) Did you feelfull ofpep? 2) Did you feel worn out? 3) Did 

you feel tired? 4) Did you have enough energy to do the things you want to do? The vitality score per unit 

odds ratio was 1.04, equivalent to a 43% increased relative risk (OR=L43) of achieving a Percent 

Therapeutic Coverage >90% for each ten-unit increase in vitality (p= 0.03 level). 

Lack of energy may be related to the HIV disease process, even in the setting of an ideal HAART 

regimen. However, fatigue meQ> also be directly related to HIV viremia. In this case, attempted remediation 

of the vitality score itself is impossible without improved adherence. A low vitality score mcQ> be 

attributable to depression or anxiety-related insomnia. 

The MOS-HIV Health Survey's Health Transition score is represented by a single question: How 

would you rate your physical health and emotional condition now, compared to four weeks ago? The MOS-

HIV Health Survey health transition score had a 41% increased relative risk (0R=1.41) of achieving a 

Self-reported Adherence >90% for each ten-unit improvement in health transitioru A tow score may be 

related to depression, anxiety, or new adverse ̂ ects or HIV symptoms. 

I) Do you feel more compelled, or less compelled, to take you HAART med. when you are feeling 

ill? More Less Neither 

(Or... When you are ill are you more, or less, likely to take your HAART medicines?) 
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The following questions were related to ADH: (Explore) 

In the past 4 weeks: 

(MOS3) How mvch did pain interfere with your normal work (or your normal activities, including work 
outside the home and housework)? 

(MOSS) Does your health keep you from working at a Job, doing work around the house, or going to 
school? 

(MOS9BCD) How often during the past 4 weeks: 
Did you feel worn out, tired orfatigued? 

(M0S9E) Did you feel weighed down by your health problems? 

(MOS9F)fFere j/oa discouraged by your health problems? 
(}A0S9G)fVere you afraid because of your health? 

(MOSl lA) lam somewhat ill: 
def. true mostly true not sure mostly false def false 

(MOSIID) I have been feeling bad lately: 
def. true mostly true not sure mostly false def false 

(M0S13) How would you rate your physical health and emotional condition now compared to 4 weeks 
ago? def. true mostly true not sure mostly false def false 

(POST92)/ can always manage to solve difficult problemŝ I try hard enough 
not at all true hardly true not sure moderately true exactly true 

Reasons for Missing A Dose 

Reason 
You didn't want others to notice that you wer 
taking your medication 
You didn't think that the drug was doing 
anything to improve your health 
You felt like the drug was too toxic 
You worried about becoming immune to the 
medication 
You wanted to avoid the side effects 
You took a drug holiday or a break from 
taking the medication 
You felt depressed or overwhelmed 

You were away from home 
There was a change in your daily routme 
You were too busy with other thmgs or forgot 67% 

% Domain 
13% Confidentiality 

16% Beliefs re: HAART 

20% Beliefs re: HAART 
24% Beliefs re: HAART 

25% Beliefs re: HAART 
28% Beliefs re: HAART 

30% Mental Health 
35% HIV status 
53% Disruption of pill-
61% taking by ADLs 
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