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EXAMINING THE EXTENT OF POOR ADHERENCE AND THE BARRIERS TO
ADHERENCE AMONG HIV-INFECTED CHILDREN ON ANTIRETROVIRAL
THERAPY: A COMBINED QUALITATIVE AND QUANTITATIVE APPROACH

By

Stephanie L. Marhefka

December 2002

Chairperson: James R. Rodrigue, Ph.D.
Major Department: Clinical and Health Psychology

This study assessed adherence to antiretroviral medications among 63 children

with HIV infection. Trained interviewers administered the Adherence Interview-HIV

(AI-HIV) to caregivers of infected children to assess typical medication regimen

behaviors and knowledge of the target child’s prescribed regimen. Next, demographic

information was collected via interview and a medical record review was conducted.

Two weeks following the initial interview, trained interviews began the 24-Hour Recall

Interview (24RI) procedure with each caregiver; caregivers were then interviewed over

the telephone two additional times within the next two weeks. Three months after the

initial interview, pharmacy refill data were collected.

Results show that 33% of caregivers failed to correctly identify at least one of

their child’s medication names, 31% of caregivers failed to correctly identify the dosage

for at least one medication, and half of the caregivers failed to correctly identify the
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specific dietary requirements for at least one medication. Adherence to medication¬

taking frequency varied by assessment modality. Results of the 24RI suggest that 87% of

children were at least 80% adherent; however, results of the pharmacy refill history

suggest that only 46% of children were at least 80% adherent. When adherence to the

prescribed interval was examined with the 24RI, 47.3% of doses given were deviant from

the prescribed interval by at least one hour, while 17.3% of doses given were deviant by

at least 2 hours. Results of the 24RI also suggest that the average child was adherent to

medication-specific dietary requirements 75% of the time. Twenty-two different barriers

were reported and fall into three general categories: a) medication-specific attributes,

such as the size or taste of pills; b) problems with scheduling or routine; or c) problems

with the child resisting, refusing, or hiding the medication.

This study supports the assertion that a significant proportion ofHIV-infected

children are not receiving their medication exactly as it is prescribed. The study also

suggests that a large portion of caregivers lack knowledge about their child’s HIV

medication regimen. Implications for adherence-related interventions are discussed.
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INTRODUCTION

Estimates suggest that 18% of children in the United States have a chronic illness

(Newacheck, McManus, Fox, Hung, & Halfon, 2000). Among children with chronic

illness, the prevalence of poor adherence to medical regimens varies according to the

study sample, the specifics of regimen requirements, the assessment of adherence, and

the criteria used to classify children as adherent or poorly adherent (Rapoff, 1999).

Nevertheless, estimates suggest that 21-52% of children with chronic illness may not

fully adhere to their regimens (Alessandro, Vincenzo, Marco, Marcello, & Enrica, 1994;

Conley & Salvatierra, 1996; Ettenger et al., 1991; Festa, Tamaroff, Chasalow, &

Lanzowsky, 1992; Meyers, Thompson, & Weiland, 1996; Schoni, Horak, & Nikolaizik,

1995; Weisberg-Benchell et al., 1995). Adverse effects of poor adherence include health

care costs, clinical decision-making, conclusions drawn from clinical trials, morbidity

and mortality (Rapoff, 1999).

The Human Immunodeficiency Virus (HIV) is a chronic illness that affects

children as well as adults. Medication regimens for HIV-infected children require

multiple medications to be taken at specific times throughout the day (Scott & Sleasman,

1999). The pills are often large and difficult to swallow, and many of the liquid

medications have a bad taste. For these and other reasons, families may have difficulty

adhering to pediatric HIV medication regimens. This is particularly problematic, as poor

adherence to anti-HIV medications is a serious public health concern.
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2

When HIV adherence is poor, the potential consequences are severe; poor

adherence may be detrimental to both the individual and society. When children and

families are nonadherent to their anti-HIV medication regimens, HIV-infected children

may experience rapid physical decline with few therapeutic options (Butz, Joyner,

Greenberg-Friedman, & Hutton, 1998; Fatkenhauer, Theisen, & Rockstroch, 1997). In

terms of the impact on society, poor adherence may mean increased rates of transmission

ofHIV, and increased difficulty treating the virus (Wainberg & Friedland, 1998). This is

particularly alarming, since adolescents are among the largest newly-infected HIV

population (UNAIDS, 2000). Clearly, poor adherence among HIV-infected children and

adults is a major public health concern.

Unfortunately, few studies have examined adherence to anti-HIV medication

regimens among children. As a result, little is known about the extent and nature of

adherence problems in this population. Thus, an understanding of adherence is necessary

in order to develop specific, focused, and effective adherence interventions. The major

purpose of this study was to assess both the extent ofmedication adherence problems in

this population and the specific barriers that prevent consistent adherence.

This paper begins with a review of adherence to chronic illness regimens,

including the prevalence of poor adherence, the definition of adherence, implications of

poor adherence, and the assessment ofmedication adherence and barriers to adherence.

The paper then focuses on HIV as a new chronic illness affecting both children and

adults. Information about the prevalence ofHIV among children is presented, as well as

general information about HIV and the corresponding antiretroviral therapy (ART)

regimen. Next, implications of poor adherence to ART and the assessment ofmedication
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adherence and barriers to adherence among children on ART are reviewed. The literature

review concludes with a summary, specific aims, and hypothCeses for the following

study, which examines the extent and nature of adherence and barriers to adherence

among HIV-infected children and their families. The method, results, and discussion of

the findings follow.



REVIEW OF THE LITERATURE

According to the American Academy ofPediatrics (AAP), childhood chronic

illnesses are defined as conditions that last at least 3 months, and require medical

attention and care that is above and beyond that which is normally expected for a child or

adolescent of the same age (AAP, 1993). Estimates suggest that 18% of children in the

United States have a chronic illness (Newacheck et al., 2000). The most common

childhood chronic illnesses include rheumatoid arthritis, asthma, leukemia and other

malignancies, spina bifida, seizure disorders, neuromuscular diseases, acquired

immunodeficiency syndrome, and diabetes (AAP, 1993). Conditions vary widely in their

onset, course, duration, and severity, and in the daily demands required for disease

management.

Prevalence of Poor Adherence among Children with Chronic Illness

Among children with chronic illnesses, the prevalence of poor adherence to

medical regimens varies according to the study sample, the specifics of regimen

requirements, the assessment of adherence, and the criteria used to classify children as

adherent or poorly adherent (Rapoff, 1999). Across studies of children with chronic

illnesses, nonadherence has been estimated at 21-52% (Alessandro, Vincenzo, Marco,

Marcello, & Enrica, 1994; Conley & Salvatierra, 1996; Ettenger et al., 199; Festa,

Tamaroff, Chasalow, & Lanzowsky, 1992; Meyers, Thompson, & Weiland, 1996; Schoni

et al., 1995; Weisberg-Benchell et al., 1995). However, these estimates were taken from

a review of studies of adherence to a small set of chronic illness regimens, in which
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sample sizes were often small, and the assessments of adherence varied in their ability to

accurately estimate adherence.

Defining Adherence

The words “adherence” and “compliance” are often used to label behaviors

consistent with recommended medical regimens. The term “compliance” has become

less popular in recent years because it is perceived as indicating an authoritarian approach

to disease management (DiMatteo & DiNicola, 1982). Contemporary opinion suggests

that the term “adherence” is more appropriate, as it places greater emphasis on the

patient’s active involvement in the treatment regimen (Cassell, 1991; Leventhal, Safer, &

Panagis, 1983). For this reason, the term “adherence” is used throughout this manuscript

to refer to the extent to which a person’s health behavior is consistent with the medical

regimen, as agreed upon by both the patient (or parent) and health care provider.

The definition of adherence is somewhat ambiguous, and is dependent upon

which aspects of the regimen are of interest. Medical regimens often include multiple

components (e.g., medications, diet, and exercise) and each component may have

multiple metrics that are important (e.g., frequency, amount, and duration). These

multiple dimensions of adherence is important to consider, as adherence may vary from

one regimen behavior to another (Johnson , 1995; Reid & Appleton, 1991) or from one

metric to another (Johnson, 1995). For example, when researchers asked children and

caregivers to tell them about the children’s previous 24 hours, children with diabetes

were reportedly mostly adherent to insulin injection, but less adherent to the prescribed

diet (Johnson, 1995). Similarly, among adults with HIV, some patients have

demonstrated 100% adherence with regards to some medications but poor adherence with
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regards to other medications during the same interval (Hall et al., 1998). Unfortunately,

much of the literature has examined adherence unidimensionally, failing to assess each

aspect of the regimen and each metric individually.

The Implications ofPoor Adherence

The impact of poor adherence in children with chronic illnesses is potentially

severe and long-standing. Poor adherence adversely affects health care costs, clinical

decision-making, and conclusions drawn from clinical trials, in addition to health

outcomes (Rapoff, 1999). When patients are nonadherent to medical regimens, increased

health care costs are incurred and health care resources are wasted. In the United States,

the health care costs of poor adherence in both children and adults is estimated at $100

billion per year (Berg, Dischler, Wagner, Raja, & Palmer-Shelvin, 1993). Costs include

wasted medication and unused therapeutic equipment, and increased morbidity leading to

more frequent clinic appointments, emergency care, and hospitalization.

Poor adherence also adversely affects clinical decision-making. Providers may

make clinical decisions based on the assumption that a patient is adherent, even when the

patient is not (Rapoff, 1999). This may lead to the provision of increased time and

medical resources, in the form of additional medication, therapies, or medical procedures.

In clinical trials, poor adherence may lead to an underestimation of the

effectiveness ofmedications, known as the compliance bias (Feinstein,1974). If a person

involved in a clinical trial fails to take medications appropriately but does not inform the

investigator of her poor adherence, the investigator may assume that the medications

were taken as prescribed. If several participants in a clinical trial repeat this behavior, the

investigator may erroneously conclude that the drug is ineffective or that higher dosages
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are needed to have a beneficial effect (Urquhart, 1989). Due to perceived ineffectiveness

the drug may never become available, when it actually may be beneficial for those

patients who take the medication as prescribed.

Finally, perhaps the most obvious implication of poor adherence is poor health

outcomes. In many chronic illnesses, and with many disease management behaviors, the

ultimate consequence of long-term poor adherence is death. Before reaching that level of

severity, poor adherence may lead to illness progression and complications, increased

hospitalizations, and an increase in the number and frequency of disease management

behaviors necessary in order to maintain or improve health, particularly for illnesses such

as HIV, cystic fibrosis (CF), hypertension, and renal disease. In other illnesses, such as

diabetes and asthma, poor adherence over even a short period of time may result in death

(Birkhead, Attaway, Strunk, Townsend, & Teutsch, 1989; Delamater, 2000; Gerbino,

1993). With the exception of palliative treatments, poor adherence with most disease

management behaviors results in increased morbidity and mortality.

Assessment ofMedication Adherence

The assessment of adherence is a complex problem for which there is no easy

solution. Although several assessment methods have been used to measure adherence, no

perfect method has been identified (Rapoff, 1999). In the absence of a “gold standard”

for adherence assessment, researchers have suggested that multiple assessment modalities

should be used in order to obtain the most comprehensive information. Adherence

measurements have been characterized as “direct” and “indirect” assessments (Rapoff,

1999). Direct assessments such as biological assays, direct observations, and electronic

monitoring are often difficult to obtain and can be costly (Rand & Weeks, 1998).
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Conversely, multiple indirect assessments have been found to be effective, relatively easy

to obtain, and inexpensive.

Regimen Knowledge

One important aspect ofmeasuring adherence indirectly is determining the extent

to which the persons responsible for a child’s medication-taking are knowledgeable about

the prescribed regimen. If these individuals do not know and understand the specifics

regarding the medication regimen, complete adherence is unlikely. Among children with

a variety of chronic illnesses, lack of child and caregiver regimen knowledge has been

associated with poor adherence (Gudas, Koocher, & Wypij, 1991; Hanson, Henggeler, &

Burghen, 1987a; levers et al., 1999; Rubin, Bauman, & Lauby, 1989). However, not all

studies have found a relationship between knowledge and adherence (Beck et al., 1980).

These variable findings may be explained because although knowledge of the regimen is

important for adherence, it may not be necessary for children and caregivers to have

complete knowledge while in the clinic. For example, knowledge of exact dosages may

not relate to adherence, as that information is likely displayed on the medication

containers, and is, therefore, available to children and caregivers when it is most needed.

These findings may also be explained because although knowledge is important,

knowledge alone is not sufficient for adherence. Thus, accurate knowledge appears to be

an important component to adherence, though it should not be assumed that improving

knowledge would necessarily improve adherence.

Several questionnaires have been developed to measure diabetes-related

knowledge. The Test of Diabetes Knowledge (TDK; Johnson et al., 1982) was developed

to assess general knowledge of diabetes, diabetes-related problem-solving, and observed
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skill in urine testing and self-injection. The Diabetes Knowledge and Management Skills

Assessment Questionnaire (Brownlee-Duffeck et al., 1987) consists of 36 multiple-choice

questions that inquire about diet, insulin injections, insulin reactions, urine testing, foot

care, and general information about ketoacidosis and hyperglycemia. The medical

regimen for diabetes lends itself to this type of knowledge assessment, as the techniques

for self-care are generally consistent across individuals, and appropriate problem-solving

is consistent across individuals and is crucial to successful self-management. This type

of knowledge assessment is very specific to the regimen; however, it is difficult to

imagine how this type of assessment might be useful in assessing knowledge of

prescribed medication regimens for conditions such as HIV or cancer.

Similarly, the Metered Dose Inhaler Checklist (MDI) has been developed for

measuring inhaler/spacer technique among children with pulmonary disorders (Boccuti,

Celano, Geller, & Phillips, 1996; Celano, Geller, Phillips, & Ziman, 1998). The measure

was designed for providers to use as they observe patient use of inhalers/spacers. Six or

seven of the skills assessed are considered crucial for effective administration, while four

of the skills assessed are considered helpful to drug delivery; scores reflect these

differences. Similar to the diabetes tools, the MDI is a very promising technique for the

assessment of knowledge pertinent to pulmonary disease management, but does not apply

to assessment of prescribed medication regimen knowledge.

Several other studies have reportedly assessed child and caregiver regimen

knowledge, although they have failed to operationalize their knowledge assessment.

Tebbi and colleagues (1986) assessed regimen knowledge among 46 children with cancer

and their parents. Interview questions concerned knowledge of the medications and
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understanding of the regimen, though the authors did not provide more specific

information regarding the knowledge assessment. Adherence behavior was measured via

self-report. Most who reported frequent nonadherence demonstrated poor regimen

knowledge, supporting the relationship between regimen knowledge and adherence.

Anthony, Paxton, Bines, and Phelan (1999) assessed maternal nutritional knowledge

specific to CF. No information was provided about how nutritional knowledge was

assessed, though disease-specific nutritional knowledge did positively relate to height,

weight, and self-reports of dietary adherence behaviors. While these findings do support a

relationship between knowledge and adherence behaviors, these studies fail to provide

important methodological information about their assessments.

Beck and colleagues (1980) were among the first to assess knowledge of

prescribed medication regimens. They used a questionnaire to assess child and caregiver

knowledge of the use, dose, side effects, and importance of each medication prescribed

after renal transplantation. A total knowledge score was given, based on the percentage

of questions answered correctly. At baseline, the mean knowledge score ranged from 7%

to 89%, with a mean of 60%, suggesting that a large portion of the sample lacked

significant knowledge about the medication regimen. Knowledge did not significantly

correlate with adherence behavior.

Gudas, Koocher, and Wypij (1991) assessed knowledge of children’s CF

regimens. They asked children ages 5-20 to state the medications that they take for CF,

and the impact that the medications, chest physiotherapy, and diet have on the disease.

Unfortunately, the researchers did not provide descriptive data about the degree of
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knowledge among this group, though they did report that knowledge was widely variable

and related to self-reports of adherence behavior.

DiGirolamo, Quittner, Ackerman, & Stevens (1997) were among the first to

report a comprehensive assessment of knowledge of the self-care regimen for children

with CF. They developed the Treatment Adherence Questionnaire-Cystic Fibrosis

(TAQ-CF), with a child and parent-version 10-item self-report measure that assesses

adherence and knowledge of physician’s treatment recommendations for airway

clearance, aerosol treatments, and pancreatic enzyme use. The measure has been found

to have good test-retest reliability (a= .62-.88).

levers and others (1999) used the TAQ-CF and found that 19.5% ofmothers

incorrectly identified the prescribed frequency of airway clearance treatments, and 32%

incorrectly identified the prescribed frequency of aerosol medications. Eleven and a half

percent of caregivers incorrectly identified the greatest quantity of enzymes their children

should take with a meal, and 29.8% incorrectly identified the greatest quantity of

enzymes to be taken with a snack, though few of the enzyme identifications were grossly

incorrect. Children demonstrated even poorer regimen knowledge. Both child and

caregiver knowledge were predictive of self-reports of adherence.

Ricker, Delamater, and Hsu (1998) also reported the comprehensive assessment

of knowledge of the self-care regimen for children with CF. They asked each child to

indicate the prescribed amount of chest physiotherapy, the type of antibiotic,

multivitamin, and pancreatic supplement, and corresponding frequencies, and dosing

times. Regrettably, although the researchers collected these important data, they did not

report any information about the knowledge-related findings.
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Altogether, numerous studies have assessed regimen knowledge among children

with chronic illnesses, though few studies have conducted comprehensive regimen

knowledge assessments that are applicable to medication regimens. The studies that have

used medication-relevant knowledge assessments focus on specific information, such as

the names of the medications, frequencies, and dosing times. Such studies have often

failed to report descriptive information about their findings and reliability coefficients,

but do generally support the relationship between regimen-specific knowledge and

adherence behavior.

Pharmacy Refill

Pharmacy refill history is another indirect method of assessing adherence that has

gained wide acceptance, particularly in HIV research (Farley, Hines, Musk, Ferrus, &

Tepper, 2002; Katko, Johnson, Fowler, & Turner, 2001; Laine et al., 2000; Monane,

Gurwitz, Monane, & Avom, 1993; Ostrop & Gill, 2000; Singh et al., 1996; Singh et al.,

1999; Watson & Farley, 1999). With this method, pharmacy refill information is

obtained for a specific time period, and then adherence rates are calculated. Methods of

calculation may vary, as several studies have failed to report refill adherence calculation

methods (Farley et al., 2002; Ostrop & Gill, 2000; Singh et al., 1996). Most commonly,

the number of days for which the medication was prescribed during the interval is divided

by the number of days for which the medication was dispensed (Katko, Johnson, Fowler,

& Turner, 2001; Monane et al., 1994). Time periods over which refill adherence was

assessed have varied from one month to one year (Farley et al., 2002; Katko, Johnson,

Fowler, & Turner, 2001; Laine et al., 2000; Monane, Gurwitz, Monane, & Avom, 1993;

Singh et al., 1996; Singh et al., 1999; Watson & Farley, 1999; Farley et al., 2002).
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Pharmacy refill histories are a practical and effective means to assess adherence.

First, they necessitate minimal patient burden. Patients are asked to sign a release form

authorizing their pharmacy (or pharmacies) to release refill history information, and then

the researcher obtains the information from the pharmacies, without requiring additional

patient effort. Second, the validity of this methodology has been supported by a strong

correlation between refill history and adherence data based on the Medication Events

Monitoring System (MEMS; Farley et al., 2002). Although refill histories provide only a

gross estimation of adherence, which may be subject to error (Paes, Bakker, & Soe-

Agnue, 1998) they are useful in identifying patients who fail to refill their prescriptions,

despite telling their providers that they continue to take their medication as prescribed.

Self-Report

Another indirect method is self-report assessment. Self-report assessments vary

in their sophistication, from single questions to extensive questionnaires and interviews.

Similarly, the reliability and validity of such measures vary. Generally, physicians tend

to overestimate regimen adherence (Finney, Hook, Friman, Rapoff, & Christophersen,

1993; Rand & Weeks, 1998) and parent and child reports are highly variable in their

degree of accuracy, with social desirability, memory, and involvement in the regimen

affecting the integrity of the data (Rand & Weeks, 1998). Self-report measures that

inquire about brief, specific time periods tend to be most accurate (Kaplan & Simon,

1990; Klinnert, McQuaid, & Gavin, 1997). When the assessment is conducted

accordingly, the self-report measure may be valuable in assessing degrees of adherence.

Although self-reports are limited by a tendency to overestimate adherence behaviors,

when self-reports do indicate poor adherence, the information is considered reliable.
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Numerous self-report measures have been developed and used to assess adherence

in children with chronic illnesses, though few measures have gained widespread

popularity and use. One common method of self-report that has demonstrated good

reliability is the recall interview or diary method. Specifically, the 24-hour recall

interview (Freund, Johnson, Silverstein, & Thomas, 1991; Johnson, Silverstein,

Rosenbloom, Carter, & Cunningham, 1986; Johnson et al., 1992) has been used

successfully in the study of adherence in diabetes. The 24-hour recall interview is a

diabetes-specific assessment of adherence. The assessment procedure includes three

phone interviews (two during weekdays, one on weekend) within a two-week period.

Patients and parents are interviewed separately and asked to recall the events of the

previous 24-hours. If they fail to mention diabetes adherence behaviors, the interviewer

cues them. Quantified measures correspond to each aspect of the regimen behavior

(insulin injections, blood-glucose testing, diet, and exercise).

Generally, studies have supported the psychometric properties of the 24-hour

recall interview. Correlations between child and parent reports have ranged from r = .42

to r = .78 (M = -62), suggesting moderate inter-rater reliability (Johnson et al., 1986).

Lack of complete concordance is not surprising, given that parents do not observe all of

their children’s behavior, and the likelihood of errors ofmemory. Agreement between

child-reported adherence behaviors and observed behaviors supports the construct

validity of the measure (Reynolds, Johnson, & Silverstein, 1990). Greatest concordance

was found for the occurrence or nonoccurrence of behaviors regarding insulin injection,

exercise, and blood-glucose testing. Poorer agreement was found for the time during

which the behaviors occurred. The poorest agreement was found for specific measures of
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dietary behaviors (e.g., grams of carbohydrate, grams of fat, and total calories). Over a

three-month time period, moderate support was found for the stability of the measure,

with greater stability for blood-glucose testing and dietary behaviors compared to

exercise and injection behaviors (Freund et ah, 1991). Altogether, the findings suggest

that the 24-hour recall interview is a moderately reliable adherence measure with good

construct validity.

Recall interviews have received support for their utility in the research domain;

however, they lack clinical practicality. First, they require a trained interviewer who is

available in the evenings and on weekends. Although it may be relatively easy to find

such a person in an academic research center, it may be more difficult to find such a

person in the clinical environment. Second, they require that the patients and parents are

accessible by telephone in the evenings and on weekends. This may be practical for

middle class families with daily routines, but may be more difficult for disadvantaged

families who may be without phone service or for families in which parents work

evenings and weekends. These difficulties may explain why recall interviews have not

generally been integrated into most medical settings. Finally, while recall interviews can

detect children who are nonadherent, as they are conducted currently, recall interviews

provide little information about the barriers to adherence and potential targets for

intervention. While it is helpful to assess the extent of adherence, information regarding

appropriate targets for intervention would benefit both patients and providers.

While recall interviews may be impractical for clinical settings and do not identify

specific barriers to adherence, the structured or semi-structured interview is an

appropriate method to assess adherence and barriers to adherence in the clinical setting.
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The clinical interview is a relatively inexpensive, unobtrusive methodology that allows

for ideographic assessment of adherence behaviors and barriers. It is practical for use in

both clinical and research domains. However, few studies have used the clinical

interview for the assessment of adherence behaviors in children with chronic illnesses

(Hanson et al., 1996; La Greca, 1995), and few known studies have used the clinical

interview to assess the extent and nature ofbarriers to adherence.

Assessment of Barriers

Barriers to medical regimen adherence have rarely been systematically studied in

the child and adult literature. Although many studies have examined barriers to treatment

among children with chronic illnesses, most studies have examined barriers as individual

specific constructs that may be predictive of adherence, such as perceived severity,

perceived self-efficacy, and self-esteem, among others. Few studies have asked patients

to identify their perceived barriers to treatment, neglecting a great resource that may help

to elucidate appropriate areas for intervention.

One study assessed barriers to adherence among teenagers and adults with

diabetes (Glasgow, McCaul, & Schafer, 1986). In this study, the Barriers to Adherence

Questionnaire (BAQ) was developed, based on the Behavior Analytic Model (Goldfried

and D’Zurilla, 1969). Six individuals with insulin-dependent diabetes mellitus (LDDM),

and two diabetes nurse-educators generated a list of barriers to adherence to various

aspects of the diabetes regimen (diet, exercise, glucose testing, and insulin injections).

Next, the generated items were empirically tested, and a scale with 15 items was derived.

Frequency and severity ratings were provided, although the severity ratings were

eliminated due to high intercorrelation with the frequency ratings. No data are available
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regarding the reliability of the measure. Construct validity was supported by moderate

correlations between the BAQ and self-reported adherence. Although the BAQ may be

an effective tool in identifying barriers to adherence among individuals with diabetes, no

additional research has used the BAQ to assess barriers to adherence. Perhaps the

reliability of the measure was poor or the predictive validity of the measure was

inadequate to warrant further use, although these are simply speculations. Nevertheless,

a questionnaire that assesses regimen-specific barriers may be important in identifying

targets for interventions.

Rapoff (1999) reports that he often assesses barriers to adherence during clinical

interview by asking patients: “What gets in the way of you taking your medicine?” He

reports that the responses can be helpful in identifying targets for intervention. However,

no known published study has systematically assessed barriers in this manner.

Other literature on adherence in childhood chronic illness populations reveals

common developmental and behavioral reactions to managing complex medical

regimens. Several important trends have been identified. For example, the tendency for

older children and adolescents to exhibit poorer adherence than younger children has

been supported by this literature (Hanson, Henggeler, & Burghen, 1987b; Johnson,

Silverstein, Rosenbloom, Carter, & Cunningham, 1986; Ricker, Delamater, & Hsu,

1998). This may be, in part, because parents may tend to discontinue or decrease

supervision of disease management behaviors as children become older (Johnson, 1995).

Moreover, adolescence, in particular, is a developmental period strongly related to

decreased disease management behaviors. Adolescence is a time of striving for

independence, and one way in which adolescents sometimes assert their independence is

by choosing to not perform disease management behaviors.
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Long duration of the regimen, and specific regimen attributes have also been

identified as important barriers to adherence. First, long duration of the regimen may

hinder adherence. It has been suggested that adherence is a greater problem with chronic

versus acute regimens (Rapoff, 1999). Relatedly, with childhood chronic illnesses

studies have found that adherence tends to decrease over time (Brownbridge & Fielding,

1994; Hanson, DeGuire, Schinkel, Henggeler, & Burghen, 1992; Hanson, Henggeler,

Harris, Burghen, & Moore, 1989; Jacobson et al., 1990). It may be that children begin to

resent medication taking and may decide to stop taking it regularly. Also, as families

adjust to the medication regimen, parents may begin to rely on their children to manage

their regimens independently, providing opportunities for children to skip, hide, or dump

doses.

Specific attributes of the regimen may also make adherence difficult.

Behaviorists have well established the organism’s tendency to avoid aversive stimuli, and

this may be why complex regimen components, like chest physiotherapy, have been

associated with poor adherence (Passero, Remor, & Salomon, 1981). Behaviorists have

also established the organism’s tendency to perform behaviors that are reinforcing, and

this may explain the difficulty children with diabetes experience with abstaining from

sweet and fatty foods (Glasgow, McCaul, & Schafer, 1986).

The Human Immunodeficiency Virus: A New Chronic Illness

Worldwide, more than 34 million people are infected with HIV; of those, 1.3

million are children (UNAIDS, 2000). Each day, almost 2,000 children are newly

infected with the virus. Specifically, in the United States more than 12,000 children are

living with HIV (UNAIDS, 2000) and more than 7,000 children are currently living with
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AIDS, the advanced manifestation of the virus (CDC, 1996). Nationally, HIV has been

ranked as the seventh leading cause of death among children ages 1 to 4 (Ventura, Peters,

Martin, & Maurer, 1997). Improving mortality and morbidity among these children and

adolescents is contingent upon HIV-infected children receiving appropriate treatment

(Palella et al., 1998).

HIV is a retrovirus that is transmitted through exposure to infected blood and

sexual fluids, typically through needle sharing, unprotected sex, or mother-to-child

transmission (CDC, 1998). HIV disrupts the immune functioning of infected persons.

As a result, people with HIV have difficulty fighting off certain bacteria, viruses and

other microbes. Therefore, they are prone to develop opportunistic infections, which take

advantage of the compromised immune system. Over 100 microorganisms have been

identified as opportunistic, including: Candida allbicans, Varicella-Zoster Virus, herpes

simplex virus, measles, cytomegalovirus, congenital syphyilis, and pneumonocytic carini

pneumonia (PCP). If not treated successfully, such opporuntistic infections can lead to

AIDS-related fatalities (Butz et al., 1998, Palella et al., 1998). Also, HIV can lead to

neurological disease, neuropsychological impairment, cardiac abnormalities and

hematologic problems, among others (Scott & Sleasman, 1999). With no known cure, the

end result ofHIV is death.

In the past, HIV was considered a debilitating illness characterized by rapid

deterioration and demise. However, the development of new drug therapies for HIV-

infected children and adults has led to increased life-spans for infected individuals

(Martino et al., 2001, Palella et al., 1998). Martino and colleagues (2001) found that

when children were prescribed at least 3 anti-retroviral medications, the risk of death
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decreased by 70%. Now that HIV-infected children are living into adolescence and

young-adulthood, the issue of adherence to their medication regimens is becoming

increasingly more important.

Typically, the preferred pediatric antiretroviral medication regimen consists of

combination ART, specifically, highly active antiretroviral therapy (HAART; Scott &

Sleasman, 1999). With standard HAART regimens, children are prescribed at least three

medications to be taken two or three times per day. Children may take their medication

in pill form or in liquid doses either because they are unable to swallow pills or because

some pills are not available in small doses appropriate to body weight. Many of the

antiretroviral medications have unpalatable taste and gastrointestinal side effects. Side

effects for antiretroviral therapy (ART) include gastrointestinal discomfort, nausea,

vomiting, diarrhea, headache, peripheral neuropathy, parasthesis, rash, mouth ulcers, dry

skin, and others, including organ damage (Carpenter et al., 2000). Side effects range in

frequency, duration, and severity. To combat side effects, as well as opportunistic

infections and other complications, healthcare providers may prescribe additional

medications (Kelly, Otto-Slaj, Sikkema, Pinkerton, & Bloom, 1998), such as Zantac,

Septra, and a variety of others.

With ART and other drugs to combat side effects, infections, and complications,

medication regimens for HIV-infected children can be complex. Many of the

medications have special instructions that are difficult to follow. For example, to ensure

proper absorption, some medications should be taken with food, while others should not

(Kelly et ah, 1998). Others require a large amount of fluid take. Additionally, to prevent

drug interactions and to maintain the appropriate level ofmedications in the bloodstream,
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often the timing of medication taking is crucial (Kelly et al., 1998). With such complex

instructions, it is not surprising that adherence to ART is of great concern (Friedland &

Williams, 1999; Kelly et al, 1998).

Implications of Poor Adherence to ART

As with other chronic illnesses, poor adherence to ART affects healthcare costs,

clinical decision-making, conclusions drawn from clinical trials, and health outcomes.

The widespread use ofHAART has reduced morbidity and mortality, hospitalizations,

the development of opportunistic infections, and the use of home-care services and

hospices (Brettle et al., 1998). In reducing morbidity and mortality, HAART has also led

to reduced costs; however, when patients are nonadherent to HAART regimens, HAART

may not be cost-effective, because the expensive medicines are not taken at the

appropriate intervals and are likely less effective. As a result, resource utilization may be

higher and costs may approach those incurred prior to the availability ofART.

Poor adherence to ART can also adversely affect clinical decision-making. For

example, consider an HIV-infected patient who misses doses ofART often, but is

perceived to be adherent. If viral suppression is not achieved with the current medication

regimen, then a physician may conduct extensive laboratory tests in hopes of determining

the reason for failure. Orders for these tests would not have been made if the physician

knew the patient was poorly adherent. The physician might have instructed the patient to

discontinue the medication altogether, since intermittent adherence may be more harmful

than effective (Friedland & Williams, 1999). The physician may have prescribed another

medication with fewer side effects or with simpler dosing, with which the patient might
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have been more adherent. Thus, non-detection of adherence problems may result in

inefficient, ineffective, and perhaps harmful medical care.

As discussed previously, poor adherence also affects conclusions drawn from

clinical trials. Undetected poor adherence in clinical trials can lead researchers to

erroneously conclude that drugs are not effective. With HIV, clinical trials are a critical

component of the development of new medications. Since few drugs are currently

available and drugs may become less effective for an individual over time (Gallant,

2000), the consequences of poor adherence in HIV clinical trials may be widespread and

significant.

As antiretroviral therapy has begun to slow disease progression and increase life

span, the issue of adherence to medication treatment has become more salient. Friedland

and Williams (1999) stated that: “the key to success of the new regimens is the ability

and willingness of HIV-positive individuals to adhere to complex antiretroviral regimens,

perhaps for life.” Adherence is essential to suppressing the viral load, the amount ofHIV

in blood. Although multiple factors may contribute to inadequate viral suppression, poor

adherence to ART regimens is among the most important (Melvin, 1999).

Researchers have attempted to identify the adherence rates necessary to achieve

optimal health. Among adults, one prospective study assessed adherence levels among

81 mostly male patients with MEMS for 3 to 15 months (Paterson et al., 2000). Results

showed that patients with > 95% adherence to ART regimens have lower viral loads,

greater increases in CD4 counts (amount ofT-lymphocyte white blood cells), and lower

hospitalization rates than those with poorer adherence. Another study assessed adherence

among 24 HIV-infected adults on ART (Bangsberg et ah, 2000). Researchers found that
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pill count adherence significantly predicted viral load, such that a 10% difference in

adherence was associated with a doubly increased viral load, suggesting that 90%

adherence or greater is necessary for viral suppression. McNabb and colleagues (2001)

also used the MEMS to assess adherence among 40 mostly-male HIV-infected adults.

Results of this study are similar to the results of Bansberg et al (2000), in suggesting that

> 90% adherence is necessary for full viral suppression. While these studies suggest that

at least 90% adherence is necessary for virologic success, one study among a pediatric

population suggests that lower levels may be sufficient (Farley et al., 2002). Farley and

colleagues used MEMS and pharmacy refill data to assess adherence to one ART drug

over a 6-month period. MEMS data alone suggested that an adherence rate of> 80% was

robustly associated with virologic success, and when pharmacy refill data were combined

with MEMS data, the rate of> 80% adherence was even more strongly associated with

virologic success. Thus, among children, at least 80% adherence may be necessary for

optimal health.

Poor adherence to the HIV regimen may also have severe health consequences

such as the development of fatal opportunistic infections and drug resistance. When the

virus is not completely suppressed, potentially fatal opportunistic infections may develop.

If not treated successfully, opportunistic infections such as PCP lead to AIDS-related

fatalities. Moreover, when medications do not fully suppress the virus, the virus rapidly

mutates into strains that are resistant to drug therapies (Fatkenheuer et al., 1997).

Mutations occur naturally with HIV, but are prevented when ART stops viral replication

completely. When the virus is partially suppressed, as occurs with intermittent or

incomplete adherence, drugs may render common strains inactive, but may not prevent
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mutations from replicating. The result is a high presence of the mutant virus in the blood

that is resistant to those drugs and similar drugs, as well. This is particularly problematic

since resistance may occur most rapidly among those whose adherence falls between

50% and 90% (Bangsberg et al., 2000), a range in which many children and adults on

HAART may fall (Belzer, Fuchs, Luftman, & Tucker, 1999; Kastrissios et al., 1998;

Watson & Farley, 1999).

For both the individual and society, the impact of poor adherence and subsequent

drug resistance may be severe. First, with the limited number of antiretroviral agents and

the ability of resistance to affect entire drug classes, resistance may leave an individual

with few options for additional therapy (Gallant, 2000). As was seen in the early 1980’s,

without therapy the virus replicates and completely suppresses the immune system.

When the immune system is suppressed, the body cannot fight even a common cold.

Unfortunately, without therapy, rapid physical decline is imminent. Second, research has

demonstrated that drug resistance leads to increased viral replication in the blood, semen,

and vaginal fluid (Gupta et al., 1997; Vemazza, Gillem, & Flepp, 1997). The potency of

the virus in these fluids increases the likelihood that the virus may be transmitted to

exposed individuals (Wainberg & Friedland, 1998). If the drug-resistant virus is

transmitted to others, those infected will have a drug-resistant virus, as well (Friedland &

Williams, 1999). Like the poorly adherent individuals with drug resistance, newly

infected individuals will have little or no options for therapy. As a result, future

generations ofHIV-positive individuals may suffer dramatically from the poor adherence

of their predecessors. Clearly, among HIV-infected individuals, the potential public

health implications of poor adherence and subsequent drug resistance are grave.
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Assessment of Adherence among Children with HIV

Despite the implications of poor adherence among children on ART, few studies

have examined adherence levels in this population. Although many studies have assessed

adherence as one of the inclusion criteria for clinical trials (J. W. Sleasman, personal

communication, July 27, 2000), and as part of the Pediatric Aids Clinical Trials Group

assessment battery, few known studies have reported systematic assessments of

adherence, and no known studies have assessed knowledge of the prescribed medication

regimen among HIV-infected children.

Regimen knowledge

Only one study has assessed regimen knowledge among caregivers ofHIV-

infected children or among the children themselves. Katko and colleagues (2001) asked

35 caregivers to name or describe their children’s ART medications and corresponding

dosages and dosing frequencies. Nineteen (54%) of the caregivers provided accurate

medication information, and of those, 12 had pharmacy refill ratings of 90% adherence or

better, while none of those who lacked knowledge of the regimen had 90% adherence

ratings or higher. This study was limited by a small sample size and only one method of

adherence assessment, yet the study is important, as it supports the use of knowledge

assessment as an indicator of possible poor adherence.

Although only one study has included regimen knowledge as part of the

adherence assessment of HIV-infected pediatric populations, several studies have

assessed regimen knowledge among HIV-infected adults. In a small study, Svarstad,

Chewning, Sleath, and Claesson (1999) assessed regimen knowledge among 20 HIV-

infected men and women. As part of the BriefMedication Questionnaire (BMQ) they

conducted a “Regimen Screen.” Patients were asked to list all of the medications taken
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within the past week and then were asked several related questions, including information

about how many times per day they took each medication, and how many pills they took

each time. The Regimen Screen also consisted of questions about how many doses were

missed in the previous week. Four out of 20 patients reported some nonadherence or lack

of knowledge on the Regimen Screen. Results showed that the Regimen Screen was

associated with repeated nonadherence, measured with MEMS. However, the Regimen

Screen results were not associated with sporadic nonadherence.

Bangsberg and colleagues (2001) included a brief regimen knowledge assessment

in another small study. Forty-six mostly male patients on HAART were asked about

their medication regimen during an interview at patients’ typical places of residence. Six

patients reported that they were taking either a different number of doses per day or a

different number of pills per dose than the medication container instructed. Four of those

patients attributed this difference to misunderstanding, while two reported that they had

decided to take their medicine differently than it was prescribed.

In a larger study, Parietnti and colleagues (2001) used a pill identification test to

determine regimen knowledge among 223 HIV-infected adults in France. Participants

were given a board that contained pictures of 23 ART medications, with 2 similar¬

looking (twin pills) for each ART medication. A score was calculated based on the

number ofmisidentifications weighted according to the degree ofpill resemblance. No

information was provided about the total percent of patients with inadequate knowledge,

though results showed that 38% of patients with poor adherence based on an investigator-

completed scale also had poor regimen knowledge.
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As part of another large multi-center study, Stone and others (2001) used a

structured interview to assess regimen knowledge among 289 HIV-infected women.

Participants were presented with a card bearing photographs of all current FDA-approved

ART medications and corresponding medication names. They were then asked whether

or not they were currently taking each of the medications. Participants were then asked

to report the dosing frequency and dietary requirements related to each endorsed

medication. Sixty-three percent of the patients reported correct information about dosing

frequency and dietary requirements for each endorsed medication. Of those with

incorrect information, 8% reported incorrect information about both frequency and

dietary requirements, 17% reported incorrect information about frequency only, and 12%

reported incorrect information solely about the dietary requirements. The relationship

between regimen knowledge and adherence behavior was not reported.

Another multi-site study used a computer-assisted structured interview (CASI) to

assess regimen knowledge among HIV-infected adults (Bangsberg, Bronstone, &

Hoffman, 2002). One hundred and forty-one patients were presented with a computer

screen bearing names and images ofART medications. Patients were instructed to click

on the images ofmedications currently included in their regimen. The program then

prompted patients to provide information about the number of pills per dose, number of

doses per day, and associated dietary requirements for each medication. Adherence was

assessed in a 3-day recall format as part of the CASI. More than half of all patients made

at least one error regarding their medication regimens. Fourteen percent failed to identify

at least one prescribed medication, 18% incorrectly reported the number of daily doses

for at least one prescribed medication, and 19% incorrectly reported the dietary
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requirements pertinent to at least one prescribed medication. The relationship between

regimen knowledge and adherence behavior was not reported.

In summary, only one known study has examined regimen knowledge among

HIV-infected children, and that study supports the use of knowledge assessment as an

indicator of possible poor adherence. Five known studies have assessed regimen

knowledge among HIV-infected adults on ART; these studies varied in their

compositions of the sample and sample size, yet all of these studies have demonstrated

that some inaccurate regimen knowledge exists among adults on ART. Two of the adult

studies showed that at least some poor adherers have inaccurate regimen knowledge,

providing additional support for the importance of regimen knowledge assessment.

Pharmacy refill and self-report

Several studies have examined medication adherence among HIV-infected

children by examining pharmacy refill histories. Watson and Farley (1999) examined

adherence with pharmacy refills among 72 children ages 3 months to 12 years. Children

were considered adherent if > 75% ofART medications were refilled during the first 180

days of PI therapy. Fifty-eight percent of children were considered adherent by this

liberal criterion. This suggests that at least 42% families with children on ART did not

claim most of their prescriptions from the pharmacy and, therefore, could not have been

consistently adherent to their regimens.

Katko, Johnson, Fowler, and Turner (2001) used pharmacy refill data to examine

adherence among 34 children on ART. This study considered children adherent if over a

one-year period the proportion of days for which medication was dispensed to the days

for which the medication was prescribed was less than or equal to 90%. Only 34% were
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considered adherent by this more stringent criterion. Like the previous study, this study

is limited by the method of adherence assessment, as refill histories are subject to error

when patients have extra medication at home or when patients refill prescriptions at

pharmacies that are not listed in the research databases. The approach in this study was

also unidimensional, failing to account for differences in adherence based on individual

medications, and adherence to food and drink intake guidelines. However, the utility of

refill histories in estimating adherence has been supported by the literature (Laine et al.,

2000; Monane, Gurwitz, Monane, & Avom, 1993; Singh et al., 1999) and despite the

unidimensional approach, the study is useful in suggesting that poor adherence may be a

pervasive problem for families of children on ART regimens.

A recent study with children <13 years-old was the first known study to assess

ART adherence multidimensionally among children (Farley et al., 2002). The study

examined adherence among 26 children using MEMS, pharmacy refills, caregiver self-

reports, and physician and nurse assessments. Median adherence ratings were 81% for

MEMS, 79% for pharmacy refills, and 100% when caregivers were asked to report the

missed doses during the 3 days prior to interview, though MEMS data demonstrated 31

missed medication events of the 126 prescribed events for the 20 respondents over the 3-

day period. Physician and nurse ratings were also assessed, and were significantly

related to MEMS data (kappa= 74%, p< .05). Pharmacy refill ratings alone did not

significantly relate to viral load data, but when MEMS and pharmacy data were

combined, an adherence cut-off of 80% was a good predictor of virologic success. This

study is consistent with studies ofHIV-infected adults, which illustrate the utility of

MEMS and pharmacy refill histories for assessing ART adherence (Katko et al., 2001;
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McNabb et al., 2001; Paterson et al., 2000; Svarstad et al., 1999). This study also

demonstrates that despite previous research suggesting that providers overestimate

adherence (Rand & Weeks, 1998), some providers may be particularly astute at assessing

patient adherence.

Taken together, the reviewed studies suggest that near-perfect adherence may be

difficult to achieve among children and adolescents on ART regimens. If 80% adherence

or greater is necessary to achieve optimal therapeutic benefit (Farley et al., 2002) the

above results suggest that a large percentage of children may not be achieving maximum

benefit from ART. Although theses studies are useful in estimating the prevalence of

poor adherence, additional studies with larger sample sizes and multiple assessment

modalities (Quittner, Espelage, Ievers-Landis, & Drotar, 2000b) are necessary in order to

understand the extent and nature of adherence problems among families of children on

AJR.T. Only with a systemic understanding of the problem can researchers begin to

develop specific, targeted interventions that are effective in promoting adherence in this

population.

Barriers to ART Adherence

Understanding barriers to adherence may be essential in understanding the

problem of poor adherence. Prior to developing interventions to increase adherence

among HIV-infected children, researchers must identify and understand the obstacles to

adherence. To date, few studies have attempted to identify these obstacles. Though

barriers are assessed as part of the Pediatric AIDS Clinical Trials Group (PACTG)

protocols, few known studies have examined barriers among younger HIV-infected

children and their families. Furthermore, only one known study has examined barriers to



31

adherence among HIV-infected adolescents and only several studies have examined

barriers to adherence among HIV-infected adults.

The PACTG adherence modules require the nurse to conduct a structured

interview to assess knowledge of the medication names, dosage, frequency of dosing, and

number ofmissed doses in previous 3 days (Module 1), and then assess barriers by

reading a list of previously identified barriers and then asking caregivers: “Over the last

two weeks, have any of the following been problems for you with (drug name)?”

(Module 2). When Farley and colleagues (2002) administered the modules to a group of

20 caregivers of children under age 13, 6 caregivers identified problems adhering to 17

medications. The most commonly endorsed problems were “didn’t refill, ran out,”

“scheduling interferes with lifestyle,” “child refuses,” “multiple caretakers,” “forgot,”

and “taste.” All of the caregivers who identified problems had missed medication during

the prior two weeks, according to MEMS data. Conversely, not all of those who had

missed doses identified problems. Thus, this study identified some barriers that may be

common among caregivers of HIV-infected children and suggests that problem or barrier

identification may be one indicator of poor adherence. However, this study was limited

by the small sample size and the close-ended format of the barrier questions.

Another study assessed barriers to adherence among adolescents with HIV.

Belzer and colleagues (1999) provided 31 teenagers with a 7-item list of reasons they

may have missed their medication, and asked the teens to rate the reasons on a Likert

scale that ranged from 1= “strongly disagree” to 2= “strongly agree.” The items, in order

from most highly endorsed to least highly endorsed, are: “too many pills,” “reminds me

I’m HIV-positive,” “side effects,” “interferes with schedule,” “forgot,” “disclosure
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concerns,” and “depressed.” Although the study identified which of those 7 reasons was

most widely endorsed by the teens, the study was limited by the pre-selected list of

barriers examined and a small sample size. Further, no information was provided about

how those barriers were chosen for examination. Thus, although the study examined the

extent to which the 7 barriers were endorsed by the teens, the study failed to identify the

variety of other barriers that may have impacted adherence.

Two qualitative studies have assessed adherence to ART regimens among adults.

In a pilot study ofHIV-infected adults enrolled in a clinical drug trial (Chesney, 1997),

patients who admitted missing doses were asked to list as many reasons as possible for

why they missed their medication. Common barriers listed were: forgetting (40%),

sleeping through doses (37%), being away from home (34%), changing the therapy

routine (27%), being busy (22%), being sick (13%), experiencing side effects (10%), and

feeling depressed (9%). In a study of 20 HIV-infected women who were asked to “write

about a future in which you only have to take one pill a day,” multiple barriers to

adherence were revealed. Many women reported that the regimens were difficult to

follow, pointing to the dosing intervals, food guidelines, number ofpills, and pill size, as

particularly problematic. Side effects were also identified as significant barriers,

specifically excessive perspiration, nausea and vomiting, diarrhea, and weight loss or

gain associated with medication-specific food requirements. Lack of confidence in pill

effectiveness was also discussed, as well as the way in which the medications serve as a

regular reminder of disease status. Finally, scheduling problems and high activity were

also reported as barriers to adherence. Jointly, these qualitative studies demonstrate the

value of open-ended assessment for the identification of barriers to adherence.
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Several studies have conducted quantitative assessments of barriers, based on

previous qualitative studies. Mannheimer and colleagues (2002) asked over 1,000

mostly-male HIV-infected adults to complete a 10-item medication barriers chescklist.

Forgetting to take the medication was the most highly endorsed barrier, followed by

being away from home, experiencing side effects, and having difficulty taking the pills at

specified times. The frequency of reasons was stable over 12 months.

Ammassari and others (2001) administered a 12-item barriers chescklist to 358

mostly-male HIV-infected adults. Participants were asked to rate the importance of each

barrier in the missing or discontinuing of drugs on a four-point Likert scale. The most

highly endorsed barriers related to the number ofpills, concern about future side effects,

being away from home, and concern about others gaining awareness of their medication¬

taking and disease status.

Walsh and colleagues (2001) assessed barriers to adherence among 157 HIV-

infected individuals ages 16 and older. Participants completed a 20-item questionnaire

that listed barriers to adherence and requested them to rate on a five-point Likert scale

how often each item led to missed doses. Items with the highest frequency ratings related

to forgetting, oversleeping, eating at the wrong time, being busy, being in social

situations, side effects, feeling ill, and not wanting to be reminded ofHIV status.

Murphy, Roberts, Martin, Marelich, and Hoffman (2000) asked 39 adults on ART

to complete a 23-item barriers chescklist based on the Aids Clinical Trials Group

(ACTG) Baseline Adherence Questionnaire. Participants were asked to endorse an item

if it prevented them from taking their medications as prescribed. The most highly

endorsed items were: “slept through the dose time,” “had problems taking pills with
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special instructions,” “had a change in daily routine”, “did not have medications with

you,” “busy and did not want to stop to take medications,” “simply forgot,” “felt

depressed or overwhelmed,” “felt angry, depressed, or hopeless that you have to deal

with this,” “wanted to forget the whole thing,” and “side effects.” After completing the

barriers chescklist open-ended discussions were held to discuss barriers, as well as

successful strategies. During the focus groups, several themes emerged. One theme was

lack of knowledge or false beliefs about the importance of taking the medicine regularly,

at certain intervals, and with specific food guidelines. Participants also pointed to the

complexity of the instructions, the poor taste, pill size, and side effects, as problematic.

Another theme was difficulty with the scheduling ofmedications, and particular concerns

were raised about taking medication in social situations. Finally, participants stated that

animosity toward the healthcare provider and confusion about the medication-taking

instructions the provider gave both negatively impact adherence.

Catz and colleagues (2000) examined regimen-specific barriers to adherence

among 72 mostly male HIV-infected adults. They developed the Barriers to Adherence

Checklist (BAC), a 56-item questionnaire that measures general barriers to HIV

treatment, and barriers specific to the medication regimen. Patients rate the degree to

which each item reflects their own experiences. The items were consistent with barriers

identified during qualitative analysis of patients on HAART (Bogart et al., 2000). The

most highly endorsed barriers were: “treatment reminds me that I am HIV+,” “I do not

want others to know that I am HIV+,” “when I have clinic appointments, I forget to ask

some ofmy questions about treatment,” “I have trouble remembering names ofmedicines

and what they are for,” and “I do not like the way my medication makes my body feel.”
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Patients who reported at least weekly missed doses reported a significantly higher

number of barriers than those who were more adherent. This study is different from the

other studies, as endorsement of barriers was not necessarily based on the relationship

between items and missed doses, only on the extent to which items reflected participants’

experiences.

Altogether, several studies have examined barriers to adherence among HIV-

infected adults. Several appropriate tools have been developed for identifying barriers to

ART adherence among adults, and one tool has been developed for pediatrics. Many of

the barriers assessed by these measures may be relevant to pediatric HIV regimens;

however, in order to determine the nature and extent of the adherence barriers for

families of children on ART, an extensive examination of the barriers facing these

families is necessary. Given the lack of research examining the adherence barriers to

pediatric ART regimens, an in-depth assessment ofmedication-taking behaviors and

barriers is warranted. Quantitative assessment methods are insufficient for studying this

problem, as they may fail to include important barriers. Alternatively, qualitative

assessment is indicated. Such a thorough approach is essential in eliciting the families’

input regarding their experience of the HIV-specific disease and regimen behaviors, and

in identifying those factors that may obstruct disease management. Furthermore,

qualitative assessment has been implicated by the World Health Organization (O'Reilly,

1995) as an important methodology within HIV/AIDS research “to understand behaviors

in their context and thereby to identify barriers and potential facilitators of behavior

change” (p. 34). Thus, qualitative methods are necessary in order to understand the
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problem more thoroughly and provide the information needed to effectively apply

quantitative methods and specific, focused interventions to the problem.



OVERVIEW AND HYPOTHESES

Based on the research literature, a necessary step towards the provision of

interventions to promote adherence in this population would be an examination of the

extent and nature of adherence among families of children on ART regimens. The

research indicates that multiple assessment methods are needed in order to fully capture

the extent and nature of adherence (Quittner et al., 2000b). For this reason, this study

used a more subjective, but specific measure (structured interviews) along with a more

objective, but global measure (pharmacy refill history) of adherence. Since previous

studies had not asked families to identify the extent and nature of the barriers that hinder

adherence to pediatric ART regimens, the full extent and nature of the barriers relevant to

this population were unknown. Therefore, in this study, a qualitative assessment was

conducted to comprehensively identify the barriers to adherence experienced by families

of children on ART.

Based on the review of the literature, the specific aims of the current study were:

Primary Aims:

1) To document caregivers’ knowledge ofmedication names, dosage, dosing

frequencies, dosing intervals, and medication-specific food and drink intake

guidelines.

2) To document rates of adherence to prescribed medication-taking frequencies,

intervals, and medication-specific food and drink intake guidelines.
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regimens.

Secondary Aims:

1) To document the utility of the Adherence Interview-HIV (AI-HIV) for

obtaining information about caregiver knowledge and adherence.

2) To document the utility of a medication display card in helping caregivers

identify medication names.

3) To document the utility of the 24-hour recall interview (24RI) for assessing

adherence to pediatric HIV regimens.

4) To document the relationship between regimen knowledge and adherence to

pediatric HIV regimens.

5) To document the relationship between disease severity and adherence to

pediatric HIV regimens.

Hypotheses:

1. Caregiver knowledge of the prescribed regimen will differ significantly from

reported typical adherence behavior (AI-HIV) as some caregivers will actively

decide not to give their children some medications that may have poor taste or

significant side effects.

2. Caregiver knowledge ofmedication names will not differ significantly for

those who used the medication display card to identify the names versus those

who did not.



39

3. All adherence measures (24RI frequency, 24RI interval, 24RI dietary, refill

ratings and nurse ratings) will correlate significantly and positively with one

another.

4. Adherence frequency measures (24RI frequency, refill ratings) will

significantly and negatively relate to disease severity (CDC severity ratings,

and viral load).

5. Adherence will significantly and positively relate to caregiver knowledge.

Specifically, caregiver medication knowledge and frequency knowledge will

relate significantly to 24RI frequency adherence and refill adherence,

caregiver knowledge of interval dosing will significantly relate to 24RI

interval adherence, and caregiver knowledge of dietary requirements will

significantly relate to 24RI dietary adherence.

6. 24RI adherence to frequency and refill adherence rates will vary between

medications, based on formulation and frequency of dosing. Due to the

complexities of thrice daily dosing, medications prescribed for thrice daily

dosing will have lower adherence, based on 24RI frequency and refill ratings,

than medications prescribed for once and twice daily dosing. Also, due to the

poor taste associated with many of the liquid medications, those medications

in pill form will have higher adherence, based on 24RI frequency and refill

ratings, than those in liquid form.

7. Caregivers will report more barriers during the 24RI than during the AI-HIV,

because the daily diary format of the 24RI will help to elicit memories of

recent barriers.



METHOD

Participants

Study participants were primary caregivers ofHIV-seropositive children ages 2-

12, contacted at pediatric HIV specialty clinics in Gainesville and Jacksonville, Florida,

and Baltimore, Maryland. Seventy-three primary caregivers met eligibility criteria and

were asked to participate in the study. Sixty-three primary caregivers (86%) agreed to

participate in the study, including 18 from the Gainesville site, 25 from the Jacksonville

site, and 20 from the Baltimore site. Chi square tests and one-way ANOVAs were

conducted to test for demographic differences among participants from the three sites.

No significant differences were found for child or caregiver age or gender, caregiver

marital status, caregiver education, caregiver employment status, household yearly

income, child viral load, whether or not the children were aware of their HIV status,

whether or not the caregiver was HIV-infected, and the frequency at which the caregiver

reported helping the child with medication-taking. Differences were found for both child

and caregiver ethnicity (X2= 15.55, p< .05; X2= 12.59, p= .05, respectively), with fewer

African-American participants at the Gainesville site.

Full descriptive statistics on participant demographic information can be found in

Tables 1 and 2. Child participants were primarily African-American (79.4%), male

(57.1%), and aware of their HIV diagnosis (50.8%). The average child participant was

8.8 years old (SD=2.97) and had been prescribed ART for an average of 6.8 years. The

modal viral load was less than 50 (undetectable). Caregiver participants were primarily
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African-American (66.7%), female (90.5%), and reportedly HIV uninfected (69.8%).

Most caregivers were adoptive parents (28.6%), biological mothers (27%), or

grandparents (23.8%).

Procedure

At each study site, the research nurse was asked to help the subject recruiter

complete the eligibility checklist (Appendix A) for each patient. Next, the recruiter asked

eligible parents/guardians several preliminary questions (Appendix A also) to ensure

eligibility. Multiple eligibility criteria were established for the study (Table 3).

Next, eligible participants underwent informed consent procedures in accordance

with ERB approval from all three study sites. If children were accompanied to the clinic

by foster parents or other caregivers, written informed consent was first obtained from the

parent or legal guardian. After written informed consent was obtained from the parent or

legal guardian, written informed consent was obtained from the non-parent caregiver

informant.

After completing informed consent procedures, caregivers were interviewed by

trained undergraduate psychology students or graduate students in clinical psychology,

using the AI-HIV (Appendix B). All interviewers were Caucasian. Next, the interviewer

completed the demographic questionnaire (Appendix C) and the telephone contact form

(Appendix D) with the caregiver. Finally, the interviewer completed the Medical Record

Report Form (Appendix E).

Following the clinic visit, parents/caregivers were contacted for telephone

follow-up with the 24RI (Appendix F). Beginning two weeks following the clinic visit,

parents were asked to complete the 24RI three times within a two-week period, including
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Table 1. Participant Demographic Information

Variable Children (n=63) Careeivers (ri=63)

Gender
Female 42.9% 90.5%
Male 57.1% 9.5%

Ethnicity
African-American 79.4% 66.7%
Caucasian 12.7% 25.4%

Hispanic 6.3% 4.8%
Other 1.6% 3.2%
HIV Status
Infected 100% 30.2%
Know HIV Status 50.8% 30.2%

Caregiver Relationship
Biological Parent 34.9%

Biological Grandparent — 23.8%
Adoptive Parent — 28.6%
Foster Parent — 1.6%
Relative — 9.5%
Family Friend — 1.6%
Caregiver Marital Status
Single or Living with Partner 33.3%
Married — 39.7%
Separated or Divorced — 19.0%
Widowed 7.9%
Caregiver Education
Grade School 7.9%
Some High School — 25.4%
Graduated High School or Earned GED — 35%
Technical/Vocational Training — 1.6%
Some College — 23.8%
Bachelor Degree or Higher — 6.4%
Caregiver Employment Status
Employed Full-time 36.5%
Employed Part-time — 7.9%
Employed Student — 1.6%
Unemployed — 11.1%
Disabled — 15.9%
Retired — 9.5%
Homemaker — 17.5%
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Table 2. Additional Particinant Demographic Information
Variable M SD

Child Age 8.76 2.97

Years Prescribed ART 6.75 2.98

Caregiver Age 46.02 13.68

Household Yearly Income 23020.07 16751.57

Table 3. Inclusion Criteria

Caregiver Must Have:

1. Considered herself/himself one of the primary people responsible for the target child’s
medication-taking

2. Reported that English was her/his primary language

Child Must Have Been:

1. Perinatally HIV-infected

2. Age 2-12 years

3. Prescribed the same anti-retroviral medication for the past 3 months

4. Living with the parent/caregiver during the last month

5. Planning to live with the parent/caregiver for the next three months

6. Not enrolled in an adherence intervention study

7. Not a sibling of an enrolled child
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one weekend day. Three months following the clinic visit pharmacies were contacted to

obtain pharmacy recall histories for the prior three months.

Measures

Adherence Interview-HIV (AI-HIV; Appendix B)

This structured interview was designed by the author to assess typical adherence

to prescribed regimens, understanding and knowledge of the prescribed regimen, and

barriers to adhering to each aspect of the pediatric HIV regimen. The interview is

conducted with caregivers. It was adapted from the Treatment Adherence Questionnaire,

which is used to assess adherence to pediatric CF regimens (Quittner et al., 2000a). Due

to the novelty of this measure, reliability and validity have not been established.

The interviewer begins by asking parents/caregivers to inform the interviewer of

what the family has typically done to treat the child’s illness in the last two weeks.

Difficulty managing the child’s regimen is normalized, in order to provide a safe,

nonjudgmental context in which honest responding is encouraged (Murphy & Dillon,

1998). A display card with pictures of each medication and corresponding medication

names is used to aid those who may not know the medication names. Each medication is

discussed individually, in terms of how often each was taken, when the medication was

taken, how much was taken, and who was involved in the medication-taking. After the

informant has discussed all of the medications the child has typically taken in the last two

weeks, the interviewer asks the informant to report what medications the doctor

prescribed, how often they were prescribed, when the medications were prescribed to be

taken, how much was prescribed to be taken at a time, and special instructions about food

and drink intake. First, the actual disease management behaviors are queried in a non-
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threatening manner, in order to promote honest responding. Then, the informant is asked

to recall the recommended regimen.

For each medication in the recommended regimen, informants are asked how

often, when, and within what special food and drink intake guidelines it was

recommended to be taken. Also for each medication, informants are asked to identify

difficulties with taking each medication, and those things that sometimes keep them from

taking the medication as recommended. This allows for identification ofwhich

medications may have the most negative medication attributes, and may serve as a cue to

remind informants of specific barriers. After the informants discuss all of the

medications they believe to be in the child’s regimen, they are asked to identify other

things, not yet mentioned, that may make medication-taking hard or may keep the child

from taking his/her medication as recommended.

Interviews were conducted by trained undergraduate assistants and graduate

students. Interviewers underwent training with the interview procedures and engaged in

practice interviews. They were required to achieve 80% agreement with the author’s

coding of a practice interview before conducting interviews for the study.

Demographic Questionnaire (Appendix Cl

This questionnaire was designed to gather demographic information on the parent

or caregiver, child, and family. The questionnaire asks the caregiver for the date of birth,

gender, and ethnicity of both the child and caregiver. Questions assess the caregiver’s

marital status, education, work status, and household income, as well as HIV status and

mode of transmission for those who are HIV positive. Questions about the child include:

the age of diagnosis, mode of transmission, date ofART initiation, and whether or not the
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child knows that he or she is HIV positive. Finally, questions about the family include

who lives in the home and who helps the child take his/her medication.

Telephone Contact Form (Appendix D)

This form was designed to collect the names of the caregiver and child, primary

and secondary telephone numbers, and best times to call. The information was used in

conducting the telephone adherence interviews.

Medical Record Report Form (Appendix E)

This researcher-completed form was designed by the author to assess the clinical

indications of the child’s disease severity (CDC status and CD4 count), and the child’s

currently prescribed medications. The form also includes a nurse rating of the family’s

adherence to the child’s regimen on a 7-point Likert scale (1 = “not at all adherent”, 7 =

“always adherent”); nurses are asked to rate adherence based on their clinical experiences

with each patient during the prior six months. In part, the form was modeled after the

Prescribed Treatment Form (PTF), which has been used to identify prescribed treatment

for children with CF (Quittner et al., 2000c). Two nurses and one physician from the

pediatric HIV clinic at the University of Florida reviewed the form in order to ensure

appropriateness of the wording and content.

24-hour Recall Interview (24RI Appendix FI

This measure was adapted from the 24RI used to assess adherence to diabetes

regimens (Freund, Johnson, Silverstein, & Thomas, 1991; Johnson, Silverstein,

Rosenbloom, Carter, & Cunningham, 1986; Johnson et ah, 1992). Although the 24RI for

diabetes includes both parent and child report, this study includes only parent report,

based on the difficulties children may have recalling details about medication-taking.
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This measure is also different in this study based on the resulting variables. When used

to assess adherence to diabetes regimens, the recall interview yields 13 variables related

to insulin injection, blood-glucose checking, diet and exercise. Since the HIV regimen

only requires medication-taking and related food and liquid intake, the recall interviews

conducted in this study yielded three variables: medication-taking frequency, interval

deviance, and dietary adherence. Caregiver reports were compared to the prescribed

regimen (as defined in the medical record), except reports regarding medication-specific

food and liquid intake, which were compared with instructions on published handouts

that list all current ART medications (Abbott Laboratories, 2001). The resulting

variables represent percents of agreement between the reported medication-related

behaviors and the prescribed regimens.

The final measure modification included an assessment of barriers to adherence.

At the end of the recall interview, informants were told that managing a medication

schedule is difficult, and many families have difficulties following the regimen. They

were asked to list the things that made it difficult to follow the physician’s

recommendations regarding medication taking the previous day, and the things that kept

them from following the recommendations exactly the previous day. The reported

barriers were coded for purposes of analyses. This method was designed to capture

additional barriers that were not mentioned in the adherence interviews, as it allows

families to report actual barriers they faced during a given day.

As with the Adherence Interview-HIV, the interviews were conducted by trained

undergraduate assistants and graduate students. Interviewers underwent training of the

interview procedures and engaged in practice interviews. They were required to achieve
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80% agreement with the author’s coding of a practice interview before conducting

interviews for the study.

Pharmacy Refill History

The validity of pharmacy refills history has been supported by previous studies

(Farley et ah, 2002), though the reliability ofpharmacy refill over time has not been well

established. Therefore, like the other assessment methods, this method is somewhat

exploratory in nature.

Written informed consent to contact the pharmacies, as well as the list of

pharmacies used by each family was obtained at the initial clinic visit. Pharmacies for

each family were contacted and pharmacy refill histories for the three-month period were

obtained. Scores were calculated by dividing the intended number of days to one refill

(typically 30 days) by the actual number of days to one refill. Values greater than one

were scored as 100% adherent, as the families had refilled their prescriptions prior to the

date on which the medications would be needed if the family were 100% adherent. If no

refill was detected within the 3 month period, the family was scored as 0% adherent.



DATA ANALYSES

Data were analyzed using the Statistical Package for Social Sciences, Version

10.0 (SPSS 10.0). First, in order to test for demographic differences across sites, Chi-

square and Analyses ofVariance (ANOVAs) were performed. Next, descriptive data

were reviewed and the skewness and kurtosis of the outcome variables were examined in

order to determine whether or not normality assumptions were met. Adherence

frequency data were viewed continuously and then split at cut-offs of 80% and 90%,

which were based on the research literature (Farley et ah, 2002; Paterson, 2000). The

first hypothesis was not tested statistically, as descriptive data were sufficient to support

the null hypothesis. For the second hypothesis, a Mann-Whitney U Test was conducted

in order to determine whether or not use of the display card was associated with

knowledge ofmedication names. This was determined to be the best test for determining

differences between the two groups when the test variable was nonparametric. The third

hypothesis was that all adherence measures would correlate. Pearson correlations were

performed, though due to the kurtosis of 24RI frequency adherence and inability to

transform this variable, it was left out of the correlation matrix. Chi-square analyses were

then conducted to test the fourth hypothesis. Adherence cut-offs of 80% and 90% were

both included in analyses, in order to determine the best cut-off, and viral load was split

to + 400 copies/ml, the highest number associated with undetectable levels of virus in the

blood.
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A series of analyses was then conducted to test the fifth set of hypotheses. Due to

the non-normality of the knowledge variables (Table 4), knowledge ofmedication names

and dietary requirements were split between <100% and 100% knowledge, as it was

expected than any knowledge failure would relate to nonadherence categorization. Chi-

square analyses were conducted to determine the relationships of 24RI frequency

adherence and refill adherence to caregiver knowledge ofmedication names. Caregiver

knowledge of frequency was eliminated from analyses due to lack of variance. Chi-

square analysis was also employed to test the relationship between 24RI dietary

adherence and knowledge of dietary requirements. Correlations were then preformed to

test the relationship between 24RI interval deviance and interval knowledge.

For the sixth set of hypotheses, both parametric and nonparametric statistics were

used. To determine the relationship between 24RI frequency adherence and dosing

frequency, Kruskal-Wallis analysis was conducted due to the non-normality of the

dependent variable. Next, to determine the relationship between refill adherence and

dosing frequency, analysis of variance (ANOVA) was used, as the data were normally

distributed. Post-hoc analysis was conducted with the Scheffe test, as it is a conservative

post-hoc test. The Mann-Whitney U Test was used to determine the relationship between

24RI frequency adherence and medication formulation, as it was determined to be the

best test of differences between two groups when the dependent variable is

nonparametric. ANOVA was once again used when the dependent variable was changed

to refill adherence.

Barriers to adherence were recorded verbatim and categorized by the author.

Descriptive statistics regarding the barrier data were then examined. The Wilcoxon
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Signed Ranks Test was then used to test for differences in the number of barriers reported

during the AI-HIV and the 24RI.
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RESULTS

Caregiver Knowledge of the Prescribed Regimen

Descriptive data regarding caregiver knowledge can be found in Table 4. Results

of the AI-HIV showed that caregivers’ percent knowledge of prescribed medication

names ranged from 0% to 100%, with a mean of 86% (SD= .26). Thirty-eight percent

consulted their own lists of the child’s medication information and 27% consulted the

medication display card, while only 39% responded without some aid. Sixty-seven

percent of caregivers were able to correctly identify all of their children’s medication

names. Only one caregiver was unable to correctly identify the prescribed medication¬

taking frequency for her children’s known medications. When the medication names

were known, the percent ofmedication dosages accurately reported by caregivers ranged

from 0% to 100%, with a mean of 83% (SD= .29). Sixty-nine percent of caregivers

correctly identified the dosages for all of their children’s ART medications. Additionally,

when the medication names were known and when the children were prescribed

medications with specific dietary requirements, 50% of caregivers correctly identified the

specific dietary requirements for their children’s medications.

Caregivers were not asked directly about their knowledge of the prescribed dosing

interval, as that information was assumed to be inherent in the question about frequency.

Nevertheless, caregivers were asked to state the times at which the children typically

receive each medication. The reported interval may be useful in understanding
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caregivers’ perceptions of the prescribed intervals, as caregiver reports may have been

highly influenced by social desirability. For the purpose of analysis, the data were sorted

into “interval buckets” indicating the amount of deviation from the prescribed interval.

For example, ifmedication was taken less than 45 minutes before or after the prescribed

interval, the interval was scored as “0;” if the medication was taken one hour before or

after the prescribed interval had passed, it was scored “1.” Intervals were not computed

for once daily dosing, as the interview provided only one data point for dosing times of

once daily medications.

Descriptive statistics regarding interval deviance are provided in Table 5. Results

showed that the majority of doses were reportedly given within the prescribed intervals:

79.3% of the reported typical dosing intervals were less than 2 hours deviant from the

prescribed intervals, 88.8% were less than 3 hours deviant from the prescribed intervals,

and 96.3% were less than 4 hours deviant from the prescribed intervals. When only the

intervals for thrice daily medications were examined, only 40.7% of the reported typical

intervals were less than 2 hours deviant, 63% were less than 3 hours deviant, and 88.9%

were less than 4 hours deviant.

Relationship between Knowledge and Typical Adherence Behavior

In order to determine whether or not any differences existed between the

medications the caregivers believed were prescribed for the children and those the

caregivers reported that the children typically received, during the AI-HIV the caregivers

were asked to report the medications their children typically had taken in the past two

weeks, and the corresponding dosing amounts and dosing frequencies. In all 63

interviews, concordance was 100% between the two reports. Therefore, typical adherence

behavior data from the AI-HIV were not included in further analyses.
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Table 4. Descriptive Statistics for Non-Demographic Study Variables

Variable M SD Median Mode Range Skewness Kurtosis

% Caregiver
Knowledge of
Medication Names

(n= 62)

86.46 25.18 100.00 100.00 0-100 -2.24 4.96

% Caregiver
Knowledge of
Medication Dosing
(n= 59)

84.28 28.90 100.00 100.00 0-100 -1.90 2.8

Knowledge of
Interval Deviance

(n=51)

.73 .99 0 0 0-4 1.42 1.62

% 24RI Frequency
Adherence

(n= 55)

91.55 14.28 100.00 100.00 43-100 -2.01 3.5

24RI Interval
Deviance

(n=51)

1.00 1.03 .67 0 0- 4.67 1.41 2.47

% 24RI Dietary
Adherence

(n= 42)

75.00 30.05 84.00 100.00 0-100 1.02 .01

% Refill
Adherence

(n= 59)

62.05 35.74 70.85 100.00 0-100 -.63 -.99

% Nurse-reported
Adherence3
(n= 63)

5.92 1.22 6.00 7.00 2-7 -1.38 -1.58

Note. Data for percent caregiver knowledge of dosing frequency was not included in this
table, as all but one caregiver had correct dosing frequency knowledge. Data for percent
caregiver knowledge of dietary requirements was not included in this table because the
variable is dichotomous. aScale ranged from 1 “not at all adherent” to 7 “always
adherent.”
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Table 5. Typical Percent of Deviance from Prescribed Intervals
Deviance Amount % of twice daily doses % of thrice daily doses % of all doses

(n= 166) (n= 27) (n= 193)

Less than 1 hour 57.2 25.9 53.7

1-2 hours 25.9 14.8 25.5

2-3 hours 9.6 22.2 9.6

3-4 hours 4.8 25.9 7.4

> 4 hours 2.4 11.1 3.7
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Utility ofMedication Display Card

Twenty-seven percent of caregivers used the medication display card to identify

the names of prescribed medication. A Mann-Whitney U Test was conducted in order to

determine whether or not the use of the display card was associated with knowledge of

the medication names. Display card use was not significantly related to knowledge of

medication names.

Adherence Rates

Descriptive statistics based on adherence rates are presented in Table 4. As

measured with the 24RI, adherence to the prescribed medication-taking frequency ranged

from 43% to 100% (M= .92, SD= .14), and the modal adherence to frequency was 100%.

When the sample was split based on a 24RI frequency adherence cut-off of 80%, 87% of

participants were considered adherent. When a cut-off of 90% was used, 75% were

considered adherent. For those doses received, average deviation from the prescribed

dosing intervals ranged from 0 to 4.67 hours, with a mean of 1 hour, a median of .67

hours (SD= 1.03), and a mode of zero hours. Results showed that 47.3% of the doses

given were deviant from prescribed interval by at least one hour, and 17.3% were deviant

by at least 2 hours. Also for those doses received and for those medications with specific

dietary requirements, the average percent adherence to dietary requirements ranged from

0% to 100%, with a mean of 75% (SD= .30), median of 84%, and mode of 100%. These

results varied from the results of the pharmacy refill histories, which showed that

adherence to pharmacy refills ranged from 0% to 100%, with a mean of 62% (SD= .36),

median of 71%, and mode of 100%. When the sample was split based on a pharmacy
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refill adherence cut-off of 80%, 46% of participants were considered adherent. When a

cut-offof 90% was used, 32% were considered adherent.

Nurses rated each child’s adherence, drawing from information in the medical

record and information obtained during interactions with the children and their

caregivers. The mean nurse report rating was 5.92 (SD= 1.22) on a 7-point Likert scale.

The median rating was 6 and the modal rating was 7. No children received a rating of 1-

“Not at all Adherent.”

Relationship between Adherence Measures

Correlations were performed to determine relationships between adherence

measures (Table 6). 24RI frequency was not included in the correlation matrix, due to

kurtosis. 24RI interval and dietary adherence ratings did not significantly correlate with

pharmacy refill adherence ratings or nurse-reported adherence levels. However,

pharmacy refill adherence ratings significantly and positively correlated with nurse-

reported adherence levels (r= .26, p < .05), such that higher pharmacy refill ratings

related to higher nurse report ratings of adherence.

Relationship between Adherence and Disease Severity

Chi Square analyses were performed in order to test for relationships between

adherence measures and disease severity measures (viral load, CDC letter, or CDC

number). When participants were categorized as “adherent (> 80% adherence rating)”

and “nonadherent (< 80% adherence rating)” none of the disease severity measures was

significantly related with 24RI frequency adherence or refill adherence ratings. When a

more stringent criterion (90% adherence) was used, 24RI frequency was significantly and

positively related to CDC number (X2= 6.78, p< .05), such that those with higher 24RI
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frequency adherence were more likely to be classified as at one time having severe CD4

T- Lymphocyte suppression (low white blood cell count or poor immune functioning),

indicating greater disease severity. Also when the more stringent criterion was used,

refill adherence failed to significantly relate to viral load, CDC letter, or CDC number.

Relationship between Adherence and Knowledge

Several hypotheses were made about the relationships between adherence and

knowledge. First it was hypothesized that 24RI frequency adherence and refill adherence

would significantly and positively relate to caregiver knowledge ofmedication names

and frequencies. Frequency knowledge had little variance and, therefore, this measure

was not included in analyses. Chi-square analyses were performed. Caregiver

knowledge of medication names was not significantly related to 24RI frequency based on

thresholds of 80% or 90%, but was significantly and positively related to refill history

when a 90% adherence cut-offwas used (X2= 8.369, p< .01). Results showed that

caregivers with > 90% refill adherence were more likely to know the names of their

child’s medication. Next it was hypothesized that knowledge of dosing interval would

significantly correlate with 24RI dosing interval. This hypothesis was supported (r= .42,

2< .001), such that as knowledge of dosing interval deviated from the prescribed dosing

interval, so did 24RI dosing interval. Finally, it was also hypothesized that 24RI dietary

adherence would positively relate to knowledge of dietary requirements; however, the

results of Chi-square analyses were non-significant.

Relationship between Adherence and Prescribed Dosing Frequency

Due to the non-parametric nature of 24RI frequency, Kruskal-Wallis analysis was

employed to determine the relationship between 24RI frequency adherence and
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Table 6. Correlations Between Adherence Measures

24RI interval 24RI Dietary Pharmacy Refill
24RI Interval — —

24RI Dietary .04

(n= 38)

— —

Pharmacy Refill -.05

(n= 47)
-.29

(n= 38)

—

Nurse-reported -.12

(n= 51)
-.09

(n= 42)
.26*

(n=59)

Note: *= g< .05
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prescribed dosing frequency. The result was non-significant, suggesting that 24RI

frequency adherence did not differ based on prescribed dosing frequency. Next,

univariate Analysis ofVariance (ANOVA) was conducted in order to determine the

relationship between refill adherence and prescribed dosing frequency. Results showed

that prescribed dosing frequency was significantly and positively related to refill

adherence, F(184, 2)= 3.89, p < .05. Post-hoc analyses using the Scheffe test showed that

participants taking medications with twice daily dosing had higher refill rates than

participants taking medications with once daily dosing.

Relationship between Adherence and Medication Formulation

Mann-Whitney U analysis was employed to determine the relationship between

24RI frequency adherence and medication formulation. Results showed that formulation

was significantly related to 24RI frequency adherence (p< .01), such that medications in

pill form were significantly more likely to have high 24RI frequency adherence. These

results contrast with results ofUnivariate Analysis of Variance (ANOVA), which showed

that formulation was significantly and positively related to refill adherence, F (185, 2)=

4.9, p< .05. Examination of the means indicates that medications in liquid or powder

formulation were significantly more likely to have high refill rates than medications in

pill form.

Barriers to Adherence

During the AI-HIV, caregivers reported an average of .89 barriers to their

children’s adherence (SD = 1.11), with a median of one barrier, and a mode of zero

barriers. Barriers were reported verbatim and then categorized. For a complete list of

barriers reported, refer to Table 7.



61

When caregivers reported barriers, they were asked about the frequency of the

barrier occurrence and strength of the barrier in preventing medication-taking (e.g., “How

often does this happen?” and “How often does this problem keep the child from getting

the medicine?”). They were asked to answer each question using a 5-point Likert scale,

with 1 indicating “not often at all” and 5 indicating “always.” In response to the first

question, the mean frequency of occurrence rating was 3.6 (SD= 1.6), with a median of 4

and a mode of 5. In response to the second question, the mean strength rating was 1.6,

with both a median and mode of one (SD= 1.2).

Barriers Reported with the AI-HIV Versus the 24RI

The Wilcoxon Signed Ranks Test was conducted to determine whether any

significant differences existed in the number of barriers reported during the AI-HIV

versus the 24RI. Results showed that the number of barriers reported during the AI-HIV

was not significantly different from the number reported during the 24RI. Caregivers

cumulatively made 37 barrier reports during the AI-HIV while they made 32 cumulative

barrier reports during the three recall interviews.
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Table 7. Reported Barriers from AI-HIV and 24RI

Barrier Total # of Caregivers
Who Reported Barrier

(*)

Mean

Frequency
Mean

Strength

Pills are too big to swallow 8(1) 4.00 2.14

Tastes Bad 8(3) 4.80 2.00

Child avoids, resists, prolongs, or
refuses the medication

7(4) 3.00 1.00

Sleeping through dosing time/
medicine interferes with sleep
schedule

7(6) 2.00 1.00

Child or family forgets 6(4) 2.00 1.50

Too many pills to take 6(2) 4.50 1.50

Needs parental supervision/reminding 5(3) 5.00 1.00

Side effects 3(0) 2.00 1.00

Medication-taking interferes with
daily activities

3(2) — —

Difficulty with the medicine when sick 2(0) 1.50 1.00

Can’t keep medicine down 2(1) — —

Worry that others will find out about
child’s HIV status

2(1) 3.00 1.00

Child doesn’t swallow pills 1(0) 5.00 1.00

Child hides the medicine 1(0) 3.00 3.00

I have difficulty traveling to get the
refills

1(0) 4.00 1.00

I have difficulty getting the refill (no
reason stated)

1(0) 1.00 1.00

It is too hard to keep up with the
medicine

1(1) — —
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Ran out 1(1) — —

Pharmacy doesn’t always have
medicine in stock

1(1) — —

Difficulty remembering to take pills
along when going out

1(1) — —

Out of routine 1(1) — —

Doesn’t drink all of the medicine 1(0) — —

Total number of barrier reports 69 (32) — —

Note. Numbers in parentheses represent the number of barriers reported during 24 RI.
Barriers provided during the 24RI were not rated according to frequency and strength.



DISCUSSION

Caregiver Knowledge of the Prescribed Regimen

The first goal of the current study was to document caregivers’ knowledge of

medication names, dosage, dosing frequencies, dosing intervals, and medication-specific

dietary requirements. Although all but one caregiver correctly identified the prescribed

medication-taking frequency of their child’s medication, 33% of caregivers were unable

to correctly identify at least one of their child’s medication names, 31% of caregivers

failed to correctly identify the dosage for at least one medication, and half of the

caregivers failed to correctly identify the specific dietary requirements for at least one

medication. These results suggest that caregivers of children on ART may have more

difficulty remembering or identifying medication names and dietary requirements, and

less difficulty remembering or identifying medication-taking frequencies than adults on

ART (Bangsberg, Bronstone, & Hofman, 2002; Stone et al., 2001). Caregivers may have

more difficulty remembering or identifying specific information about medications in

their child’s regimen because they are less involved in their child’s regimen behaviors

than adults are in their own regimen behaviors. In the future, it may be worthwhile to

examine the relationship between caregiver knowledge and caregiver involvement.

While almost all caregivers exhibited accurate knowledge of dosing frequencies,

results indicate that some caregivers may be unaware of the exact intervals at which the

doses are to be given. When caregivers were asked to state the times of day at which the

children had typically taken their medicine during the previous two weeks, 21% of the

64



65

total reported typical intervals were at least 2 hours deviant from the prescribed intervals.

Reported intervals were particularly problematic for thrice daily dosing, in which 59% of

intervals for medications were at least 2 hours deviant from the prescribed interval.

These results suggest that caregivers may lack knowledge of appropriate dosing intervals

or they may have difficulty adhering to the specified intervals when those desired

intervals are known, particularly when medications are to be taken thrice daily.

It was also hypothesized that caregiver knowledge of the regimen would differ

significantly from reported typical regimen behavior during the previous 2 weeks, as

some caregivers would actively decide not to give their children some medications.

Given the nature of the AI-HIV, which first asked about typical behavior, and then asked

about knowledge of the prescribed regimen, it was thought that caregivers would feel free

to disclose any such differences. Nevertheless, caregivers failed to report any differences

at all between typical regimen behaviors and their knowledge of the prescribed regimen.

It seems likely that even with interviewer efforts to normalize adherence problems,

caregivers responded to the social desirability of the pediatric HIV clinic context. These

data are consistent with other self-report clinical data from caregivers of HIV-infected

children, in which a tendency to report 100% adherence was found, despite MEMS data

that suggests poorer adherence (Farley et al., 2002); however, these data suggest that

caregiver overestimation of their child’s ART adherence may be more extensive than

caregiver and child overestimation of adherence to other chronic illness regimens

(Delamater, 2000; Festa et ah, 1992; Passero et ah, 1981; Quittner et ah, 2000c; Rapoff,

Lindsley, & Christopherson, 1985; Schoni et al, 1995). Perhaps the pediatric HIV clinic

environments foster reporting of socially desirable behavior more so than the diabetes or
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CF clinic evironments. Providers in HIV clinics typically expect high levels of adherence

(80-95%; Farley et al., 2002; Paterson et ah, 2000), and often focus on adherence

extensively, because the consequences of even occasional deviance from the prescribed

regimen can be severe; unfortunately, the extensive focus on adherence may reinforce the

reporting of adherent behaviors, even when the reports are inaccurate. In the future, it

may be worthwhile to examine patient-provider interactions to assess the extent to which

providers may inadvertently reinforce overreporting of adherence behaviors.

Additionally, it may be worthwhile to modify the self-report adherence assessment of the

AI-HIV in order to promote more honest responding.

Another study aim was to document the utility of the medication display card for

caregivers’ identification ofmedications during the AI-HIV. Caregivers were given the

option to use the display card if they had difficulty generating medication names, and

27% of caregivers exercised that option. It was hypothesized that knowledge of

medication names would not differ significantly based on use of the display card, because

the use of the display card would eliminate most problems in medication identification.

This hypothesis was supported by the present study, and suggests that the display card is

a useful component of the AI-HIV, as it helps to trigger recall, yet fails to lead the

informant to a particular response.

Adherence Rates

The study also aimed to document rates of adherence to prescribed medication¬

taking frequencies, intervals, and medication-specific dietary requirements. Regarding

medication-taking frequencies, results vary greatly based on the mode of assessment,

with higher adherence ratings resulting from the 24RI than pharmacy refill, and generally
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high adherence ratings resulting from nurse-report. The rate from the 24RI (92% average

adherence to frequency) suggests lower adherence than caregiver self-reported adherence

in Farley et al. (2002), which found that all caregivers denied that their child had missed

any doses within the previous 3 days; however, the present refill rates (75% average

adherence) suggest higher adherence than the Farley et al. (2002) results of pharmacy

refill histories and MEMS monitoring, which found average adherence ratings of 46%

and 54%, respectively. Thus, the results of the present study suggest that when

compared to pharmacy refill histories, the 24RI tends to overestimate adherence to ART

frequency, but it may overestimate ART adherence less than other methods of self-report.

When these results are compared to child adherence to diabetes and CF regimens, these

results suggest that caregivers of HIV-infected children may overestimate adherence

significantly more than caregivers of children with other chronic illnesses (Quittner et al.,

2000b). As mentioned previously, the expectations of high adherence and extensive

focus on adherence in pediatric HIV clinics may inhibit accurate self-report.

The 24RI also provided data about dosing intervals and dietary adherence. Data

showed that a significant portion of the sample (17.3%) had an average dosing deviation

of > 2 hours from the prescribed interval, while a much larger portion (47.3%) had an

average deviation of > 1 hour. These results are consistent with the typical intervals

reported during the AI-HIV in this study.

The third study hypothesis was that all adherence measures would correlate

significantly and positively. The results of the study fail to support this hypothesis, as

only pharmacy refill and nurse-report ratings were significantly and positively correlated.

Despite the hypothesis, it is somewhat intuitive that 24RI interval and dietary adherence
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would not strongly relate to measures of adherence to frequency, since it is one thing to

examine whether or not the dose was ever received, and another thing to examine

whether or not the dose was received within certain constraints. Furthermore, the lack of

significant relationships between adherence measures is consistent with the results of

another study that compared caregiver self-report ofHAART adherence to pharmacy and

MEMS data (Farley et al., 2002) and a study that compared self-report ART adherence

rates to pharmacy and MEMS data among adults (Frick, Gal, Lane, & Sewell, 1998).

These results are also similar to the results of studies of relationships between different

adherence assessment methods among caregivers of children with other chronic illnesses

(Glascow et al., 1987; Johnson et al., 1986). Finally, the significant and positive

relationship between pharmacy refill data and nurse-report ratings is unsurprising, as it is

likely that nurse ratings were influenced by nurses’ knowledge of pharmacy refill data, as

nurses have reported previously that pharmacy refill records obtained during routine

clinical care were influential in nurses’ ratings of patients’ adherence (Farley et al.,

2002).

The author also hypothesized that medication adherence would significantly and

negatively relate to disease severity. Nevertheless, when an 80% adherence cut-off was

used, viral load, CDC letter, and CDC number classification were not significantly

related with 24RI adherence ratings or refill ratings. Ninety-percent refill adherence

classification did not vary based on disease severity; however, 90% 24RI frequency

adherence classification did vary based on CDC number classification, such that those

who had ever had low CD4 counts (and thus, higher CDC number classifications) tended

to be classified as adherent more than those with historically higher CD4 counts (and
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thus, lower CDC number classifications). These results suggest that caregivers of

children with greater CDC number classification may feel greater stimulus demand to

report more adherent behaviors than caregivers of children with lower CDC number

classification, even when such reporting is inconsistent with refill behavior.

Viral load was not significantly different based on adherence categorization, a

finding that is inconsistent with some findings which have shown that self-reported

adherence was significantly and negatively associated with viral load among adults

(Duong et al., 2001; Knobel et al., 2002; Mannheimer et al., 2002; Wagner et al., 2001;

Walsh, Mandalia, & Gazzard, 2002) and among children (Katko et al., 2001). Several

factors may help to explain why viral load was not significantly related to adherence in

this study. First, viral load is impacted by adherence over time, takes time to adjust to

changes in adherence, and is also highly impacted by drug resistance, which can occur

over time even when adherence is generally consistent. Also, viral load was only

assessed at baseline; therefore, no follow-up data were available in order to compare

adherence behavior to viral load as an outcome variable. Another possibility may be that

the cutoff of 90% adherence may not be sufficient for virologic success.

The researcher also hypothesized that adherence would significantly and

positively relate to knowledge. It was hypothesized that 24RI frequency and refill

adherence would relate to caregiver knowledge ofmedication names and dosing

frequencies. Although neither adherence measure was significantly associated with

dosing frequency knowledge, caregivers with 100% knowledge of medication names

were significantly more likely to have > 90% refill adherence than those with imperfect

knowledge of medication names. This is an important finding, as it suggests that
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clinicians may be able to gain valuable information about adherence simply by asking

caregivers to state the medications that their children are currently taking. Nevertheless,

it remains unclear whether caregivers are more adherent because they know the

medication names, or they know the medication names because they are adherent.

Further investigation is necessary in order to determine to what extent caregivers’ lack of

knowledge is due to lack of effective regimen-specific education, lack of regimen

behaviors, and lack of caregivers’ involvement in the regimen behaviors.

AI-HIV interval knowledge was hypothesized to correlate significantly and

positively with 24RI interval. The present study supports this relationship, indicating that

caregiver reports of the typical intervals between dosing over a 2-week period tend to

increase as caregiver reports of the typical intervals between dosing over (3) one-day

periods increase. However, it is important to recognize that AI-HIV interval knowledge

is a proxy measure of interval knowledge, since caregivers are not directly asked to state

how many hours that they believe should pass between each dose.

It was also expected that 24RI dietary adherence would relate to knowledge of

dietary requirements, though this hypothesis is not supported by the current study. This

finding suggests that even when dietary requirements are known, children may not adhere

to the dietary component of their medication regimens. This is consistent with findings

from a review of dietary adherence among children with chronic illness (Mackner,

McGrath, & Stark, 2001), which showed that dietary adherence among chronically ill

children tends to hover at or below 50%, and knowledge of the dietary regimen is

insufficient for dietary adherence.
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It was also hypothesized that adherence frequency measures would significantly

relate to prescribed dosing frequency and formulation. Refill adherence was significantly

associated with prescribed dosing frequency, suggesting that medications prescribed for

twice daily dosing are significantly more likely to be refilled than medications prescribed

for once daily dosing. This result is interesting, given that once daily dosing is often

preferred over twice and thrice daily dosing (Rosenbach, Allison, & Nadler, 2002). The

small number of children in the study who were prescribed thrice daily dosing likely

explains why thrice daily dosing was not negatively associated with adherence, though

the higher refill rates among twice daily dosing versus once daily dosing are particularly

surprising, as all children with once daily medications also have twice daily medications;

therefore, it would seem easy for children or caregivers just to add the extra pill or pills

once a day, or at least refill the once daily medications while refilling twice daily

medications. One plausible explanation for this finding is that once-daily medication, at

least when taken along with twice-daily medication is, in fact, easy to forget, as it is not

taken as frequently as the other medication. Another explanation is related to the dietary

requirements. Common once-daily medications are didanosine and efavirenz.

Didanosine is to be taken on an empty stomach, at least 30 minutes before or 2 hours

after eating, and efavirenz is not to be taken with a high-fat meal (Abbott Laboratories,

2001). It may be that sometimes it is too difficult to follow the dietary requirements, and

therefore, an entire dose is missed (Roberts & Mann, 2000).

Both 24RI frequency and refill adherence were significantly related to medication

formulation, though the results were in opposite directions. 24RI frequency adherence

was generally higher for pills, though refill adherence was higher for liquid and powder
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formulations. These findings may be due to caregivers giving greater responsibility to

children taking pills, children then forgetting to take the pills or deliberately returning the

pills to the container, and children then forgetting or neglecting to inform the caregiver of

the need for refills. Caregivers may be more directly involved in the administration and

refill of liquid medications, therefore, their reports regarding adherence to liquid

medications may be more accurate.

Barriers to Adherence

Another goal of the present study was to document the perceived barriers to

adherence among caregivers of children on ART. Caregivers were asked to consider the

past two weeks and report things that had made it difficult for the child to get their

medication ‘exactly as prescribed.’ On average, caregivers reported about one barrier

each, which is far lower than might be expected, given the large percentage of caregivers

defined as nonadherent based on pharmacy refill rates of less than 80%. However, an

examination of the self-report data serves as a reminder that barrier reporting may be

strongly impacted by social desirability. Both adherent and nonadherent caregivers may

be concerned that reporting hardship or problems with the regimen would lead the

researcher to conclude that their child is not getting the medicine. Due to unawareness,

other caregivers may be unable to articulate the barriers they experience, particularly in

cases in which anger, guilt, depression, or denial prevents adherence, or in other cases, in

which children lie about taking their medication. Other caregivers may experience

difficulty remembering the problems that occur. It also remains possible that some

families do not experience barriers to ART adherence, a phenomenon that was suggested

in the present study by caregivers who reported that they experienced many problems



73

when they initially began the regimen, but that often with the help of healthcare

providers, solutions were found and problems were eliminated. Finally, because children

with the greatest adherence barriers may quickly develop drug resistance, and thus,

frequently change medication regimens, children with the greatest adherence barriers

may have been excluded from this study based on the inclusion criterion that children

must have been prescribed the same medication for the previous 3 months.

Twenty-two different barriers were reported between the AI-HIV and 24RI.

Reported barriers generally related to medication-specific attributes, such as the size or

taste ofpills, problems with scheduling or routine, or problems with the child resisting,

refusing, or hiding the medication. With the exception of the child-specific problems, the

barriers reported in the current study have been reported in the adult ART literature, as

well (Ammassari et al., 2001; Catz et ah, 2000; Chesney, 1997; Mannheimer et ah, 2002;

Murphy et ah, 2000; Walsh et ah, 2001). Caregivers in the present study did fail to

mention some barriers that have been highly endorsed by HIV-infected adults; in

particular, emotional/psychological barriers such as being angry (Murphy et ah, 2000) or

depressed (Chesney, 1997; Murphy et ah, 2000), or not wanting to be reminded ofHIV

(Catz et ah, 2000) were not mentioned. Also, difficulty with the dietary restrictions and

timing of doses (Catz et ah, 2000; Mannheimer et ah, 2002; Murphy et ah, 2000; Roberts

& Mann, 2000; Walsh et ah, 2001) were not mentioned as barriers.

When caregivers reported barriers, they were asked to rate the frequency of

occurrence and the strength of barriers in preventing medication-taking. Many caregivers

reported high barrier frequency ratings, and low barrier strength ratings were almost

always given. These results imply that although families may experience many things
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that make children’s medication-taking difficult, ultimately, these barriers rarely prevent

children from receiving doses ofmedication.

The present study fails to support the hypothesis that caregivers would report

more barriers during the 24RI procedure than during the AI-HIV. It was thought that the

24RI would be more effective than the AI-HIV in eliciting barrier reports because the

diary format of the 24RI would help conjure memories of recent barriers. Although the

24RI did not result in a greater number of barriers reported, qualitative analysis showed

that individual caregivers tended to report different barriers during the 24RI than during

the AI-HIV. Therefore, it can be concluded that both the daily diary format and the

clinical interview format are effective methods for obtaining information about barriers to

adherence.

Implications

Overall, this study suggests that the AI-HIV, 24RI, and pharmacy refill histories

are valuable means of assessing adherence to ART regimens among HIV-infected

children. This study demonstrates that the AI-HIV is a useful tool for measuring

knowledge of the prescribed regimen, including knowledge about medication names,

dosages, dosing frequencies, dosing intervals, and dietary requirements, and for

collecting information about barriers to adherence. In particular, using the AI-HIV to

assess knowledge of prescribed medication names may help clinicians to detect overall

adherence problems, and using the AI-HIV to assess knowledge of prescribed dosing

intervals may help clinicians detect problems with dose timing. Nevertheless, the AI-

HIV may require some modifications in order to improve its utility. Although the format

of inquiring first about the typical adherence behaviors and then about the prescribed
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regimen is useful in assessing knowledge, the resulting information about daily adherence

is limited and did not correlate with other measures of adherence in this study (24RI and

pharmacy refill history). Possible improvements to the measure may include the addition

of children as informants, a statement emphasizing the importance of honest responding,

and the adaptation of the measure into a computerized structured interview, a format

which has been found to provide more accurate responding than provider interview

(Bangsberg et al., 2002). Additionally, the measure should be altered to inquire directly

about knowledge of prescribed dosing intervals, rather than using a proxy measure of

interval knowledge. Once these modifications are made, the AI-HIV will be a valuable

brief assessment measure with which clinicians and researchers can assess both child and

caregiver knowledge of the prescribed ART regimen.

Results suggest that the 24RI may grossly overestimate adherence to frequency

when compared with pharmacy refill history, though the 24RI is unique in its ability to

assess adherence to prescribed dietary requirements and to assess adherence barriers

experienced over a short period of time. The present study suggests that the 24RI

provides useful information about daily dietary adherence behaviors above and beyond

an assessment of knowledge in the clinical setting. The 24RI also appears to be an

effective tool for assessing barriers to adherence, as it appears to help conjure memories

of barriers encountered in a given day. The apparent 24RI overestimation of adherence

in this study suggests that some modifications may be necessary in order to increase the

measure’s clinical utility. In this study, 24RI interviewers asked caregivers to describe

their child’s previous day, and when medication-taking was mentioned by the caregivers,

interviewers recorded information about the medication names, dosing, whether or not
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the behavior was observed, and at what time the behavior occurred. Eliminating queries

about this specific information may help to decrease the face validity and associated

social desirability of the measure. Future studies should aim to test the utility of the

measure once these modifications are made, and shouldexamine the reliability and

validity of the 24RI using both child and caregiver reports. Once the reliability and

validity of the measure are supported, clinicians may consider administering the 24RI to

children who are prescribed ART and their caregivers. Clinicians may wish to administer

the 24RI in the clinical setting or over the telephone at random intervals.

The present study also adds to the existing literature by confirming the value of

the pharmacy refill methodology for assessing adherence to ART regimens among HIV-

infected children. Pharmacy refill histories appear to provide more conservative, and

seemingly more accurate adherence estimates than self-report. Thus, both clinicians and

researchers should continue to consider using pharmacy refill histories as an inexpensive

methodology for obtaining adherence estimates to supplement self-report data.

The present study also has implications for interventions designed to improve

adherence among HIV-infected children on ART. First, by demonstrating that between

57% and 68% of children may receive suboptimal levels ofART, this study supports the

widespread belief that many children are not adherent to ART regimens, and thus,

supports the need for adherence interventions in this population. Next, this study points

to possible targets for intervention. Results of the AI-HIV and 24RI suggest that

improving knowledge about the prescribed regimen, including information about

appropriate dosing intervals and dietary requirements, is one possible intervention target

implicated in this study. Results of the barrier assessments suggest at least two additional
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intervention targets. First, the barrier assessments suggest that drug manufacturers

should work to modify medication attributes in order to decrease the size of pills,

improve the taste of both pills and liquids, reduce the number ofpills required, and

generally simplify the regimen. Second, the barrier assessments suggest that healthcare

providers, including physicians, nurses, pharmacists, social workers, and psychologists,

should work with families to help eliminate medication scheduling problems, and educate

families on the use of appropriate strategies to observe medication-taking, help remember

the medication schedule, and help improve children’s cooperation with medication¬

taking.

Finally, results of the study imply that pediatric HIV differs significantly from

other childhood chronic illnesses. The differences between pediatric HIV and other

childhood chronic illnesses may be extensive, though the literature has not systematically

examined them. Two such differences emerged in this study. First, results of this study

imply that caregivers ofHIV-infected children may be more susceptible to socially

desirable adherence self-reporting than caregivers of children with CF (Quittner et al.,

2000b). Caregivers of HIV-infected children may be more inclined towards

overestimating adherence because of the extensive focus on adherence that is typical in

HIV clinic environments, and may be more intensive than in other clinic environments.

This extensive adherence focus is likely fostered by clinicians based on knowledge of the

detrimental effects of even occasional lapses in adherence—consequences that are

unmatched in most other childhood chronic illnesses. Caregivers of HIV-infected

children also may be uncomfortable disclosing adherence problems for fear that the

providers will report them to social services for medical neglect, while caregivers of
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children with other chronic illnesses may not share that fear. Moreover, caregivers who

are HIV-infected themselves may fail to report lower levels of adherence due to

additional concerns that reports of poor adherence may reflect their poor adherence to

their own regimens. Another difference may be that caregivers of HIV-infected children,

a group that includes more African-Americans than some other chronic illesses, may be

uncomfortable reporting adherence problems to Caucasian interviewers. Secondly, even

the most conservative results of the present study suggest that children on ART achieve

higher adherence levels than children with other chronic illness regimens (Rapoff, 1999).

Children with HIV often live in economic and environment conditions that are less stable,

safe, and secure than environments of children with other chronic illnesses, and some

HIV-infected children live with HIV-infected caregivers who have their own medical

concerns, or with foster parents or distant family members who may have other

significant demands on their time (e.g., their own medical regimens and regimens of

other children in the home); yet these results imply that HIV children and their families,

and perhaps their providers, are actually doing a better job adhering than those who may

have fewer psychosocial stressors. The HIV-infected group may do better because the

regimen includes fewer components than regimens for diabetes and CF, because the

patient-provider communications about the regimen are more constructive, or due to

some combination of these and other factors. Regardless of the reasons for the better

adherence in the HIV-infected group, this is an important observation as it demonstrates

the resilience and adaptability ofHIV-infected children and their families. Furthermore,

taken together, the results emphasize the importance of examining adherence to
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individual childhood chronic illnesses, and striving to understand the specific

environmental contexts that may promote or inhibit adherence.

Study Strengths

This study has many strengths. First, this was the first known study to assess

knowledge of the prescribed regimen among caregivers of children on ART. Thus, this

study fills a significant gap in the literature, and points clinicians and researchers to

valuable information about an important first step in adherence intervention: educating

children and caregivers about prescribed regimens.

Second, this study is one of few known studies to assess adherence to pediatric

ART regimens, and one of only two known studies to assess adherence to pediatric ART

regimens multidimensionally. Moreover, this study has successfully replicated the

findings of another recent study that measured adherence to pediatric ART regimens and

found over half to be less than 80% adherent to refills. Therefore, this study adds to the

literature by providing empirical support for the need for effective interventions to

improve children’s adherence to ART.

Third, this study represents the first known qualitative assessment ofbarriers to

children’s ART adherence. The resulting list of caregivers’ perceived barriers will be

helpful in developing a barriers chescklist that could be used to quickly assess barriers in

the clinical setting.

This study has also introduced two new tools for ART adherence assessment: the

AI-HIV and the 24RI. The utility of the AI-HIV in assessing knowledge and barriers and

the utility of the 24RI in assessing adherence to prescribed dosing intervals, dietary

requirements, and barriers have both been supported by this study. In the future, these
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measures may become important components ofmultidimensional HAART adherence

assessment in both the clinical and research domains.

Finally, this study adds to the existing literature regarding childhood chronic

illnesses, as the results, which are somewhat disparate from previous findings related to

adherence in other chronic illnesses, help to demonstrate the variability of disease

management behaviors across different illnesses. Findings also demonstrate that despite

variability in disease management behaviors, instruments that have been developed for

use in measuring adherence to one chronic illness may be useful in assessing adherence

to other chronic illnesses with other target behaviors; nevertheless, such instruments may

require modification in order to fit with specific populations and regimens.

Study Limitations

Despite the many strengths of the current study, several weaknesses should be

considered, as they may limit the interpretation of the findings. The first group of

considerations pertains to selection bias. First, several groups were excluded from the

study by not meeting inclusion criteria. Children concurrently enrolled in adherence

intervention studies and those with unstable home environments and unstable medication

regimens, foster caregivers, and caregivers for whom English was a second or other

language were all excluded from the study. Therefore, the results presented may not

generalize to these groups. Second, participants were recruited from 3 urban southeastern

medical centers in the United States and thus, results may not generalize to other regions

nationally or internationally. Also, 14% of eligible participants approached refused to

participate in the study, several subjects failed to complete the 24RI, and pharmacy refill

data were not retrievable for one subject. Self-selection bias may have occurred. It may
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be that people with lower adherence were less likely to participate or less likely to

complete the 24RI. If that is true, then the reported rates of adherence may overestimate

adherence among the pediatric HIV population.

The next group of considerations relates to adherence measurement. Although

problems exist with all adherence measurement techniques, electronic monitoring devices

have become a preferred method for measuring adherence to HAART. This study was

unable to use electronic monitoring because of cost, and instead assessed adherence

behaviors with clinical interview, a caregiver self-report recall interview, nurse report,

and pharmacy refill histories. Historically, self-report and provider assessment of

adherence tend to grossly overestimate adherence (Rand & Weeks, 1998), though

pharmacy refill history has been found to strongly relate to MEMS findings (Farley et al.,

2002). Thus, the pharmacy refill history appears to be a good alternative in the absence

ofMEMS data.

This study also neglected children as important sources of adherence information.

Researchers have previously demonstrated the utility of obtaining adherence information

from both children and caregivers (Johnson, 1995); therefore, the absence of child-report

measures is a weakness of the present study. Child-report is particularly important as

children become older and more responsible for medication-taking. Additionally, child-

reports of barriers is important for constructing an accurate model on which to base future

interventions. This study completes an important step in the documentation of barriers to

children’s ART adherence, though child-report of adherence behaviors and barriers will

be important in future research.
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Finally, this study is limited by the small sample size. Ideally, at least 100

caregivers ofHIV-infected children would have completed this study, thereby increasing

the statistical power to support the hypotheses. Due to the relatively small numbers of

children followed at each clinic (60-140) and the exclusion criteria set for the study, only

63 families were recruited. As a result of the small sample size, it was impossible

compare adherence across all the different medications. Although the small sample size

did limit the power of the study, this study adds important information to the literature

regarding caregiver knowledge of the prescribed regimen, adherence rates, perceived

barriers to adherence, and assessment of knowledge, adherence to interval and dietary

requirements, and barriers to adherence among HIV-infected children and their

caregivers and other children with chronic illness and their caregivers.

Future Directions

The current study has begun to close a significant gap in the literature pertaining

to children’s adherence to ART. In particular, this study has provided information

suggesting that the AI-HIV and 24RI are useful measures for assessing caregiver

knowledge, adherence behavior, and caregiver-perceived barriers to adherence among

this population. Future studies should examine ways to maximize the utility and

determine the reliability and validity of these instruments, and specifically, convergent

validity analyses should consider both patient-specific goals ofART and patient levels of

drug resistance as they relate to virologic success. Studies should also assess the utility

of the AI-HIV and 24RI in assessing ART adherence based on child self-report, and

caregiver and child-report combined.
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The present study has also documented caregivers’ perceived barriers to ART

adherence. The next step will be to conduct a similar assessment based on child-report.

The resulting lists should be combined with barrier lists used in the adult literature to

devise a barriers checklist that can be used to quickly assess adherence in the clinical

setting.

This study has also provided important information about significant deficits in

caregiver regimen knowledge and pharmacy refill adherence, and daily barriers to

regimen adherence. Efforts should now be undertaken to develop effective adherence

interventions that focus on increasing regimen knowledge, increasing adherence

behaviors, and decreasing barriers to adherence among HIV-infected children and their

families. Researchers should also continue to work to identify other important targets for

intervention. This study has begun to clarify some of the issues important to ART

adherence among children, but it is only the beginning. Future studies should attempt to

clarify these findings, and should conduct research into the role of child responsibility for

medication-taking, and the relationship between child responsibility and adherence.

Finally, perinatally HIV-infected children on ART are quickly growing into

adolescents and young adults. The literature regarding adolescents’ adherence to chronic

illness regimens suggests that we must prepare for decreases in adherence during this

developmental stage. The impact ofHIV status on adolescents’ identity and sexual

experiences may further inhibit medication adherence behavior; therfore, including risk

behaviors in the assessment of adherence among HIV-infected youth may add valuable

information. Much research is necessary in order to inform clinicians about the most

effective disease management during this tumultuous period, particularly given the severe
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consequences of poor adherence and subsequent drug resistance. Clinicians and

researchers must ask themselves and adolescents: “Given an adolescent’s personal

attributes, support system, and home environment, what can we expect in terms ofART

adherence?”
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APPENDIX A
ELIGIBILITY CHECKLIST

Research Personnel: Ask yourself the following questions about the patient. Place a
checbnark next to the best answer. Please complete ALL items.

1. Is the child currently prescribed anti-retroviral
medication? yes no

2. Has the child been prescribed anti-retroviral
medication for at least 3 months? yes no

3. Have the child’s medications been the same in the
last 3 months?

ves no

4. Is the child between the ages of 2 and 12 years? yes no

5. Is the child currently enrolled in another adherence yes no

study?

ALL items must be marked YES to proceed to below.

Preliminary Questions (Inclusion Criteria)

Research Personnel: Ask the caresiver (who has accompanied the child to clinic) the
following questions. Place a checkmark next to the best answer. Please complete ALL of
the items.

1. Are you one of the persons responsible for your child
getting HIV medications? yes no

2. In the last month, has your child lived with you? yes no

3. In the next 3 months, do you expect that your child
will continue to live with you? yes no

4. Is English your first language? yes no
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Section 1.

APPENDIX B
ADHERENCE INTERVIEW-HIV

Thank you for agreeing to participate in this study. As we discussed during the
informed consentprocess, we are trying to learn more aboutfamilies with children
who have illnesses like your child has. Today, I want to learn about what things are
like in your family. Doctors often give children like yours many medications to take.
But making sure that your child gets all the medications can be really hard, so families
do the best that they can. Tell me, what things has yourfamily typically done to
manage or treat ‘s illness in the past two weeks? Has
take any medications in the past two weeks?

If the caregiver answers yes, What medications has your child taken?
If the caregiver answers no, proceed to Section 2.
Mark the medications on the recording sheet. If the caregiver describes the

medication (s), say: Do you know the name ofit?
If the caregiver cannot recall the name, first say: We’ll come back to that one.

What other medications has your child taken?

When the caregiver can no longer name any medications, if some are left
unnamed, then SHOW THE DISPLAY CARD. If display card is used, mark DC on
recording sheet. If subject uses notes to name medication at any time, mark CS (cheat
sheet) for that medication. Otherwise, begin with the first medication, and say:

You saidyour child has taken , does that come in
capsules, tablets, powder, or liquid? Record the response, then say:

In thepast two weeks, how many times a day has your child taken
? Record the response, then say:

And at what times during the day has your child taken
? Record the response, then say:

When your child has taken , how much has he/she
taken? Here, you want to know how many tablets or capsules, or how much
powder or liquid.
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Oftentimes children have special ways in which they take their medicine. For
example, some children take their medicine right before they eat, right after, or
take it with a special drink. In the last two weeks, how has your child taken

? Record the response, and say:

And who has been involved in that? Record the response and provide the
caregiver with encouragement that his/her responses are important and helpful.

Then, go to the next medication on the list, and repeat this set of questions for each
medication on the list.

When you have queried all medications for typical medication-taking behaviors, you may
want to provide a summary statement that lets the caregiver know that you realize that
managing the medication-taking must be difficult, and it sounds as if he/she is really
trying hard (if appropriate).

Section 2.

Next, say: Now that I have learned all about the medications that
typically takes, I’d like you to tell me about the things your doctor, nurse, or
pharmacist told you to do. Duringyour last clinic visit (before today), what
medications didyour doctor, nurse, or pharmacist recommend thatyou give to your
child?

Mark the medications on the recording sheet. If the caregiver describes the
medication (s), say: Do you know the name ofit?

If the caregiver cannot recall the name, first say: We’ll come back to that one.
What other medications has your doctor, nurse, orpharmacist recommended?

When the caregiver can no longer name any medications, if some are left
unnamed, then SHOW THE DISPLAY CARD. Otherwise, begin with the first
medication, and say:

Let’s start with . How often didyour doctor,
nurse, orpharmacist recommend thatyou give your child

? Record the response, and say:

And how much didyour doctor, nurse, orpharmacist recommend that
your child take each time? Record the response, and say:

Sometimes doctors, nurses, andpharmacists give special instructions
about how to take medications. For example, they might say take the
medication with food, take it on an empty stomach, do not eatfattyfoods with
this medication, or give other instructions. What special instructions didyou
receive about giving your child ? Record the response, and
say:
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Many different things can make it hardfor children to get the medicines
their doctors recommend. What kinds of things make it hardforyour child to
take like the doctor recommended? Record the

response (s), and show the respondent the rating card.

Ask the respondent: How often does this happen?

And then: How often does this problem keep your childfrom getting the
medicine like the doctor recommended?

What other things keep your childfrom getting
when and how the doctor suggested? Record the response, and say:

Now, go to the next medication on the list and repeat this set of questions for each
medication on the list.

When you reach the end of the recommended medication list, say:

The information you have given me will be very helpful. I am beginning to understand
some of the things that make it hardforfamilies with children who have HIV. Are
there other things that keep your childfrom getting the medications the doctor
recommended? Record the response, and say:

Wow! The information you have given me today has really helped me to learn more
about what it is like foryourfamily to manage ‘s illness. Thank you
so much for helping us out! I havejust a few more questions foryou, and then we’ll
be through. Read the caregiver demographic questionnaire to the patient.



Placeacheckintheboxnexttoallmedicationsprescribedforthispatient.Then,writeindosinginformationandcheckoneboxfor frequency,andcheckallapplicableboxesunder“specialinstructions.” Medication name

Othernames

Formulation

Dosing
(intabs,mg orcc- indicate)

Frequency

SpecialInstructions

Abacavir succinate

Ziagen,1592U89

□capsules/ tablets
□powder □liquid

□q.d.□b.i.d.□t.i.d.□q.i.d. Qq4Qq6Qq8Qql2
□takewithfood □takeonemptystomach □nofattyfoods □other:

Amprenavir

Agenerase,141W94
□capsules/ tablets

□powder □liquid

□q.d.□b.i.d.□t.i.d.□q.i.d. Oq4Oq6Oq8Oql2
□takewithfood □takeonemptystomach

□nofattyfoods □other:

Combivir

□capsules/ tablets
□powder □liquid

□q.d.□b.i.d.□t.i.d.□q.i.d. □q4Oq6Oq8Oql2
□takewithfood □takeonemptystomach □nofattyfoods

□other:

Delavirdine

Rescriptor

□capsules/ tablets
□powder □liquid

□q.d.□b.i.d.□t.i.d.□q.i.d. □q4□q6□q8□q12
□takewithfood □takeonemptystomach □nofattyfoods □other:

Didanosine

ddl,Videx, Dideoxyinosine

□capsules/ tablets
□powder □liquid

□q.d.□b.i.d.□t.i.d.□q.i.d. □q4Qq6Qq8Qql2
□takewithfood □takeonemptystomach □nofattyfoods □other:

Efavirenz

Sustiva,DMP-266
□capsules/ tablets

□powder □liquid

□q.d.□b.i.d.□t.i.d.□q.i.d. □q4Qq6Qq8Qql2
□takewithfood □takeonemptystomach □nofattyfoods □other:



Medication name

Othernames

Formulation

Dosing

Frequency

SpecialInstructions

Indinavir

Crixivan,MK-639,L- 735,524

□capsules/ tablets
□powder

□liquid

□q.d.□b.i.d.□t.i.d.□q.i.d. Qq4Oq6Oq8Oql2
□takewithfood □takeonemptystomach □nofattyfoods □other:

Lamivudine

3TC,Epivir

□capsules/ tablets
□powder

□liquid

□q.d.□b.i.d.□t.i.d.□q.i.d. Qq4Oq6Oq8Oql2
□takewithfood

□takeonemptystomach □nofattyfoods □other:

Nelfinavir

Viracept,AG-1343
□capsules/ tablets

□powder □liquid

□q.d.□b.i.d.□t.i.d.□q.i.d. Qq4Oq6Qq8Oql2
□takewithfood □takeonemptystomach □nofattyfoods □other:

Nevirapine

NVP,Viramune, BIRG-587

□capsules/ tablets
□powder □liquid

□q.d.□b.i.d.□t.i.d.□q.i.d. Oq4Oq6Qq8Oql2
□takewithfood □takeonemptystomach □nofattyfoods □other:

Ritonavir

Norvir,ABT-538

□capsules/ tablets
□powder □liquid

□q.d.□b.i.d.□t.i.d.□q.i.d. Oq4Oq6Oq8Qq12
□takewithfood □takeonemptystomach □nofattyfoods □other:

Saquinavir

Invirase,Fortovase
□capsules/ tablets

□powder □liquid

□q.d.□b.i.d.□t.i.d.□q.i.d. □q4Oq6Oq8□q12
□takewithfood □takeonemptystomach □nofattyfoods □other:

Stavudine

d4T,Zerit

□capsules/ tablets
□powder

□liquid

□q.d.□b.i.d.□t.i.d.□q.i.d. Oq4Oq6Qq8Oql2
□takewithfood □takeonemptystomach □nofattyfoods □other:



Medicationname
Othernames

Formulation

Dosing

Frequency

SpecialInstructions

Zalcitabine

ddC,Hivid, Dideoxycytidine, R024-2027

□capsules/ tablets
□powder □liquid

□q.d.Ob.i.d.□t.i.d.□q.i.d. Oq4Qq6Oq8Oql2
□takewithfood □takeonemptystomach

□nofattyfoods □other:

Zidovudine

AZT,ZDV,Retrovir, Azidothymadine

□capsules/ tablets
□powder □liquid

□q.d.□b.i.d.□t.i.d.□q.i.d. □q4Oq6Oq8Oql2
□takewithfood □takeonemptystomach □nofattyfoods □other:

OtherAntiretroviral Medication

□capsules/ tablets
□powder □liquid

□q.d.□b.i.d.□t.i.d.□q.i.d. Oq4Oq6Oq8Oql2
□takewithfood □takeonemptystomach □nofattyfoods □other:

OtherAntiretroviral Medication

□capsules/ tablets
□powder □liquid

□q.d.□b.i.d.□t.i.d.□q.i.d. □q4Qq6Qq8□q12
□takewithfood □takeonemptystomach □nofattyfoods □other:

OtherAntiretroviral Medication

□capsules/ tablets
□powder □liquid

□q.d.□b.i.d.□t.i.d.□q.i.d. □q4Qq6Qq8Qql2
□takewithfood □takeonemptystomach □nofattyfoods □other:

OtherAntiretroviral Medication

□capsules/ tablets
□powder □liquid

□q.d.□b.i.d.□t.i.d.□q.i.d. □q4Qq6Qq8□q12
□takewithfood □takeonemptystomach □nofattyfoods □other:



APPENDIX C
DEMOGRAPHIC QUESTIONNAIRE

Date completed: /
month / year

Say: The next questions are aboutyou andyour child. Your answers will help us learn
more about your family.

Questions about Your Child

Please answer the following questions about your child with the best answer:

1. Child’s Date ofBirth:
_____

2. Child’s Gender: □ MALE
□ FEMALE

3. Child’s Ethnic background: □ African American
□ White/ Caucasian
□ Asian
□ Hispanic
□ Native American
□ OTHER:4.How old was your child when the doctors first said he/she had HIV?

years old5.How did your child get HIV? □ was bom with HIV
□ blood transfusion
□ sexual contact
□ I don’t know
□ other (explain):
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6. Does your child know that he/she has HIV? QYes
□ No

7. When did your child first begin taking antiretroviral medication for HIV?
/

month / year

8. How many times was your child hospitalized in the last 6 months?

Questions about You

Please answer the following questions about you with the best answer:

9. Your Date ofBirth: /

month/year

10. Your Gender: □ MALE
□ FEMALE

11. Your Ethnic background: □ African American
□ White/ Caucasian
□ Asian
□ Hispanic
□ Native American
□ OTHER:

12. Your relationship to the child: □ Mother (biological)

13. Your Marital Status:

□ Father (biological)
□ Grandparent
□ Adoptive parent
□ Foster parent
□ Relative
□ Family friend

□ Single
□ Living with a partner
□ Married
□ Separated
□ Divorced
□ Widowed
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14. Your Education (check highest grade or year completed)

□ gradeschool
□ some high school
□ graduated high school
□ GED
□ technical/ vocational training
□ some college
□ Associate degree
□ Bachelor’s degree
□ some graduate training
□ Master’s degree
□ Doctoral Degree (J.D., M.D., Ph.D., or equivalent)

15. Your Work Status: □ Employed Full Time
□ Employed Part-Time
□ Unemployed
□ Disabled
□ Retired
□ Homemaker
□ Student, unemployed
□ Student, employed part-time
□ Student, employed full time

16. Your Job title (if unemployed or retired, list most recent job title):17.Please specify the monthly income (in dollars) in your household.
$

18. Are you HIV positive? □ Yes
□ No

19. If you are HIV positive, how did you get HIV (or how do you think you got HIV)?
□ I am not HIV positive
□ I was bom with HIV
□ blood transfusion
□ sexual contact
□ needle sharing/ drug use
□ I don’t know
□ other (explain):
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20. How many people live in the home with you and your child? Please list all:

Initials Age Relationship to Child

22. Does someone help make sure that your child takes his/her
medicine?

□ Yes

1. List all people who help. (Examples: you, your child, your spouse, relative,
neighbor, child's sister, school nurse, etc.)

2. Circle the word that best describes how often that person helps.
(For example: Rarely= once or twice per month

Often- at least once per week
Always= at least onceper day)

□ No-Leave below blank

Initials Age Relationship to Child How often does
he or she help?

Rarely Often Always

Rarely Often Always

Rarely Often Always

Rarely Often Always



APPENDIX D
TELEPHONE CONTACT FORM

Subject #:

Primary Phone Number: _( )
(The best numberfor us to reach you.)

When can we expect to reach you at this number? (circle all that
apply)

Weekday mornings
Weekday afternoons
Weekday evenings

What are the BEST times for us I

Weekend mornings
Weekend afternoons
Weekend evenings

reach you at this number?

Secondary Phone Number: _( )
(The second best number for us to reach you. It can be a work number, cell phone, or
friend's house.)

When can we expect to reach you at this number? (circle all that
apply)

Weekday mornings
Weekday afternoons
Weekday evenings

Weekend mornings
Weekend afternoons
Weekend evenings

What are the BEST times for us to reach you at this number?

When we call, we will say: Hello, this is callingfrom Project FRAME. If
you are not at that number, we will try back later.
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APPENDIX E
MEDICAL RECORD REPORT FORM1.What is the child’s current CDC status (clinical status)?

Check one Check one

□ A □ 1

□ B □ 2

□ C □ 32.Child’s most recent CD4 count: cells %3.Date ofmost recent CD4 count: / /
month / day / year4.Child’s most recent viral load: copies/ mL5.Date ofmost recent viral load: / /
month / day / year

6. To the best of your ability, please rate the child’s adherence to his/her
antiretroviral therapy regimen. Circle the number that best represents the extent to
which the child has followed his/her medical regimen within the past 6 months:

1 2 3 4 5 6 7
Not at all Sometimes Always
Adherent Adherent Adherent

7. Prescribed Regimen (please complete the form on the next page).
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Placeacheckintheboxnexttoallmedicationsprescribedforthispatient.Then,writeindosinginformationandcheckoneboxfor frequency,andcheckallapplicableboxesunder“specialinstructions.” Medicationname
Othernames

Formulation
Dosing

(intabs,mgor cc-indicate)
Frequency

SpecialInstructions

Abacavir succinate

Ziagen,1592U89

□capsules/ tablets
□powder □liquid

□q.d.□b.i.d.□t.i.d.□q.i.d. Qq4Qq6Oq8Qql2
□takewithfood □takeonemptystomach □nofattyfoods □other:

Amprenavir

Agenerase,141W94
□capsules/ tablets

□powder □liquid

□q.d.□b.i.d.□t.i.d.□q.i.d. Oq4Oq6Oq8Oql2
□takewithfood □takeonemptystomach □nofattyfoods □other:

Combivir

□capsules/ tablets
□powder □liquid

□q.d.□b.i.d.□t.i.d.□q.i.d. □q4Oq6Oq8Oql2
□takewithfood □takeonemptystomach □nofattyfoods □other:

Delavirdine

Rescriptor

□capsules/ tablets
□powder

□liquid

□q.d.□b.i.d.□t.i.d.□q.i.d. □q4Qq6Qq8Qql2
□takewithfood □takeonemptystomach □nofattyfoods □other:

Didanosine

ddl,Videx, Dideoxyinosine

□capsules/ tablets
□powder □liquid

□q.d.□b.i.d.□t.i.d.□q.i.d. □q4Qq6Qq8□q12
□takewithfood □takeonemptystomach □nofattyfoods □other:

Efavirenz

Sustiva,DMP-266
□capsules/ tablets

□powder □liquid

□q.d.□b.i.d.□t.i.d.□q.i.d. □q4Qq6Qq8□q12
□takewithfood □takeonemptystomach □nofattyfoods □other:



Medicationname
Othernames

Formulation

Dosing

Frequency

SpecialInstructions

Indinavir

Crixivan,MK-639,L- 735,524

□capsules/ tablets
□powder □liquid

□q.d.□b.i.d.□t.i.d.□q.i.d. □q4Oq6Oq8□q12
□takewithfood □takeonemptystomach □nofattyfoods

□other:

Lamivudine

3TC,Epivir

□capsules/ tablets
□powder □liquid

□q.d.□b.i.d.□t.i.d.□q.i.d. Oq4Oq6Oq8Oql2
□takewithfood □takeonemptystomach □nofattyfoods □other:

Nelfinavir

Viracept,AG-1343
□capsules/ tablets

□powder □liquid

□q.d.□b.i.d.□t.i.d.□q.i.d. Oq4Oq6Oq8Oql2
□takewithfood

□takeonemptystomach □nofattyfoods □other:

Nevirapine

NVP,Viramune, BIRG-587

□capsules/ tablets
□powder □liquid

□q.d.□b.i.d.□t.i.d.□q.i.d. □q4Qq6Qq8Qql2
□takewithfood □takeonemptystomach □nofattyfoods □other:

Ritonavir

Norvir,ABT-538

□capsules/ tablets
□powder □liquid

□q.d.□b.i.d.□t.i.d.□q.i.d. □q4Qq6Qq8□q12
□takewithfood □takeonemptystomach □nofattyfoods □other:

Saquinavir

Invirase,Fortovase
□capsules/ tablets

□powder □liquid

□q.d.□b.i.d.□t.i.d.□q.i.d. □q4Qq6Qq8Qql2
□takewithfood □takeonemptystomach

□nofattyfoods □other:

Stavudine

d4T,Zerit

□capsules/ tablets
□powder □liquid

□q.d.□b.i.d.□t.i.d.□q.i.d. □q4□q6□q8□q12
□takewithfood □takeonemptystomach □nofattyfoods □other:



Medicationname
Othernames

Formulation

Dosing

Frequency

SpecialInstructions

Zalcitabine

ddC,Hivid, Dideoxycytidine, R024-2027

□capsules/ tablets
□powder □liquid

□q.d.□b.i.d.□t.i.d.□q.i.d. Oq4Oq6Oq8Oql2
□takewithfood □takeonemptystomach □nofattyfoods □other:

Zidovudine

AZT,ZDV,Retrovir, Azidothymadine

□capsules/ tablets
□powder □liquid

□q.d.□b.i.d.□t.i.d.□q.i.d. □q4□q6Qq8Qql2
□takewithfood □takeonemptystomach □nofattyfoods □other:

Other Antiretroviral Medication

□capsules/ tablets
□powder □liquid

□q.d.□b.i.d.□t.i.d.□q.i.d. □q4Oq6Oq8Oql2
□takewithfood □takeonemptystomach □nofattyfoods □other:

Other Antiretroviral Medication

□capsules/ tablets
□powder □liquid

□q.d.□b.i.d.□t.i.d.□q.i.d. □q4Oq6Oq8□q12
□takewithfood □takeonemptystomach □nofattyfoods □other:

Other Antiretroviral Medication

□capsules/ tablets
□powder

□liquid

□q.d.□b.i.d.□t.i.d.□q.i.d. Oq4Oq6Oq8Oql2
□takewithfood □takeonemptystomach □nofattyfoods □other:

Other Antiretroviral Medication

□capsules/ tablets
□powder □liquid

□q.d.□b.i.d.□t.i.d.□q.i.d. □q4Oq6Oq8Oql2
□takewithfood □takeonemptystomach □nofattyfoods □other:



APPENDIX F
24-HOUR RECALL INTERVIEW

The 24-Hour recall interview is intended to be administered in a conversational format.

Although participants will be aware that they will be called during a particular two-week
period, they should not know in advance on which days the calls will occur.

The interviewer should always try to first establish a rapport with the respondent.
Respondents are asked to recall the events of the previous day in temporal sequence,
beginning with the time they awoke and ending with the time they went to bed. The
interviewer should begin by asking questions such as “ Do you remember what time your
child got up yesterday?” to promote thinking about the events of the previous day in an
unstructured, free-flowing manner. All HIV regimen-specific behaviors are recorded. If
the respondent mentions that an activity occurred, the interviewer may ask for details
regarding the behavior. If the necessary information is not voluntarily offered, the
interviewer may prompt with questions.

The key to the interview is specificity. Interviewers will want to determine, did the
behavior occur? Did the parent observe the child taking medicine/eating/ etc..? What time
was it? When obtaining meal information, be as specific as possible.

Introductory Phone Script

Hello, this is calling from Project FRAME. May I speak with
?

If different than person who answered the phone, say: Hello, this is
callingfrom Project FRAME.

How are you doing today? Use this casual conversation to build rapport. Express
empathy for any hardships.

I am going to ask you some questions aboutyou child’s day yesterday. This should
take about 20 minutes. Let’s get started. Do you remember what time your child woke
up yesterday? The remainder of the questions should flow from here.

When the informant mentions that medication-taking occurred, record information about
the medication names and dosing. If the informant eludes to medication-taking but does
not provide the specific names and dosing, ask the informant which medications the child
took at a given time, and how much the child received of each medication.
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To find out if the informant observed the child taking the medication or eating, say: Were
you with him/her when he/she took his or didyou pretty much let him/her
take care of it him/herself?

If informant says that he or she was with the child, say: So didyou see him/her take
his/her ? Once you have gone through the child’s entire previous day, ask
the parent: Is there is anything else that you can remember aboutyour child's day
yesterday? Is there anything else thatyou think would be goodfor me to know?

If the informant has not mentioned that the child took any medication yesterday, say:
Sometimes families have days when the children don’t get any of their prescribed
medication, either because they forgot, or they ran out ofmedication, orfor many
other reasons. Was yesterday one ofthose daysfor yourfamily? If you ask this
question, designate that on the form by writing “AQ” in the top right-hand comer. Then,
if they tell you that the child did, in fact, get his/her medication yesterday, proceed with
the medication inquiry. If they say that yes, yesterday was one of those days, just listen to
whatever they have to say, and then proceed with the next question.

Then say: Was this a typical day foryour child?

Then say: Many different things can make it hardfor children to get the medicines
their doctors recommend. What kinds of things made it hardforyour child to get
his/her medications yesterday like the doctor recommended? Record the response (s),
and ask the respondent:

What other things yesterday kept your childfrom getting his/her medication exactly
like the doctor suggested? Record the response, and say:

Ofall the things you just listed, I would like you to tell me which one made it the
hardest for your child to get his/her medication yesterday. (Remind them of the items
on the list if necessary) Record the response and say:

Great! Now, from the other ones you said, tell me which made it the hardestfor your
child to get his/her medication yesterday. (Remind them of the items on the list if
necessary) Record the response and proceed with the ranking until all the barriers are
listed in order.

When you are done with the interview, say: Thank you for sharing this information
with us. This information is very important and helps us to understand what it is like
for your family to manageyour child’s illness. (If appropriate) say: We will be calling
you again soon to learn more about what things are likefor yourfamily. I’ll speak
with you then. Thank you. Goodbye.
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