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Objective: To investigate adherence to antiretroviral therapy and use of alternative therapies
among older human immunodeficiency virus (HIV)-infected adults, and to assess relationships
between antiretroviral adherence and clinical outcomes.

Methods: One hundred older HIV-infected patients, aged 50 and over, treated at two large
HIV clinics in Washington, DC, were enrolled. A cross-sectional methodology used structured
interviews to investigate antiretroviral regimens, use of alternative therapies, and demographics.
Medical records provided viral load and CD4 count within 3 months of interview.

Resu/ts: The mean self-reported adherence was 94%, and 55 patients reported 100%
adherence to antiretroviral therapy. Correlation analysis showed a significant negative correla-
tion between adherence and viral load (r = -312, p = 0.005). There was no significant
difference in adherence based on race, gender, mode of transmission, or education. Twenty-one
patients (21 %) reported the use of an alternative therapy, with several patients using multiple
alternative therapies. There was no significant difference in adherence score (p = 0.514) or viral
load (p = 0.860) based upon use of alternative therapies.

Conclusions: Older HIV-infected study patients reported high levels of adherence to antiret-
roviral regimens, and adherence was highly correlated with HIV viral load. Use of alternative
therapies did not significantly impact adherence to antiretroviral agents or viral load. High
adherence among this older population may be related to older patients' familiarity with
medication usage, their increasing awareness of HIV as a disease that requires optimal adher-
ence, and educational efforts promoted by the two clinics in which they are clients. U Nat/Med
Assoc. 2001 ;93:243-250.)
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Advances in the treatment of human immunode-
ficiency virus (HIV), including earlier detection,
prophylactic regimens for opportunistic infections,
and antiretroviral therapies have resulted in pro-
longed survival among HIV-infected patients.'12
These factors, in addition to an increase in the
incidence of HIV among older patients, have led to
a growing percentage of the overall AIDS caseload
that is over 50 years of age.3 In fact, Ory and col-
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leagues4 report that the percentage of older AIDS
patients in the United States is approaching 15% of
the overall AIDS caseload. Several studies have also
reported an increasing incidence in the use of al-
ternative therapies among HIV patients. It has been
reported in previous investigations that as many as
80% of HIV-infected patients and 100% of persons
with AIDS use some form of alternative therapy to
treat their medical conditions.5-9 For example,
Johnston and colleagues9 found, among an inner
city, mostly Hispanic and African American sample
of HIV-infected patients, that 80% regularly used
alternative therapies, including herbs, acupuncture,
and traditional healers. In another study, Brauchi et
al.11 reported that more than 80% of 129 persons
with AIDS used at least one form of alternative
therapy from a spectrum of more than 60 different
treatments. To a lesser degree, Greenblatt and col-
leagues found6 among 197 AIDS patients that 29%
used some form of unorthodox treatment along
with their prescribed medications. Similarly, Ander-
son and colleagues7 reported that 40% (70 out of
184) of HIV-infected patients in their study used
some form of alternative therapy, even while en-
rolled in clinical trials.
One study reports pharmacists' estimates that

25.9% of patients, including those who are HIV-
infected and who use alternative therapies, are gen-
erally not compliant with their prescribed medica-
tion regimens.'5 Further, among users of alternative
therapies, 36.6% skipped chronic medication refills,
34.4% periodically substituted alternative therapies
for prescribed medication, and 21.7% permanently
replaced prescribed medication with alternative
therapies. In one study involving a sample of HIV-
infected outpatients in France, Malafronte et al.17
found that use of unconventional therapy was asso-
ciated with poor adherence.

It has also become increasingly clear that the
effectiveness of antiretroviral therapy is highly de-
pendent upon treatment adherence.18-20 One study
suggests that adherence to antiretroviral therapy
must exceed 95% to be effective.2' However, adher-
ence to antiretroviral therapy has been widely varied
in various studies, and has often been reported far
below the 95% level.22-24 Although various methods,
including pill counts, Medication Event Manage-
ment System (MEMS) caps (Aprex, Union City,
CA), review of prescription records, physician re-
port, and directly observed therapy (DOT) have
been utilized to assess adherence, the most fre-

quently employed method remains patient self-re-
port.25-28 Another recent study has compared pa-
tients' self-report to pill count and MEMS caps and
noted significant differences in adherence based
upon method utilized.29 Self-report in this study
typically overestimated actual patient adherence.
However, due to various factors including cost and
time constraints, self-report is the method most uti-
lized by researchers, although it is more useful when
validated by clinical measure.30

Few studies have been conducted to examine the
treatment patterns of older HIV-infected adults in
terms of antiretroviral adherence and use of alter-
native therapies. Moreover, few studies have been
conducted to assess associations between treatment
behaviors and clinical outcomes among this popu-
lation of patients. The goal of this study was to
investigate adherence to prescribed antiretroviral
agents and the use of alternative therapies among a
group of older HIV-infected adults and to assess
relationships between antiretroviral adherence and
clinical outcomes.

MATERIALS AND METHODS
A total of 100 older HIV-infected patients, age 50

and over, who were being treated at two large HIV
clinics in Washington, DC, and who agreed to par-
ticipate, were included in this study. A cross-sec-
tional methodology was employed in which patients
participated in structured interviews and were que-
ried regarding antiretroviral medication regimens,
use of alternative therapies, and demographic char-
acteristics. Patients were interviewed between April
1999 and March 2000. Reviews of patients' medical
records were utilized to collect clinical status data,
including the most recent viral load and CD4 count
prior to interview, but within 3 months of interview
date. Patients' self-report of antiretroviral medica-
tion regimen was also validated from data in the
medical record. Viral load at one of the clinics was
measured using a test with a lower measurable viral
load limit of 400 copies/mL (Roche Molecular Sys-
tems (RMS) Amplicortm HIV-1 Monitor, Hoff-
man-La Roche, Ltd., Basel, Switzerland). Patients at
the other clinic were assessed using a test with a
lower measurable limit of 50 copies/mL (Roche
Diagnostics Amplicortm HIV-1 Monitor Ultrasensi-
tive Method, Hoffman-La Roche, Ltd., Basel, Swit-
zerland). During statistical analysis, 400 copies/mL
was the value used to denote unmeasurable viral
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load. Each participant was offered a financial incen-
tive of $25 in exchange for their voluntary partici-
pation. Each participant also completed an in-
formed consent form approved by the Howard
University Institutional Review Board (IRB) and
each clinic. These patients participated in a 30-min
structured interview designed to address the objec-
tives of this study.

The structured patient interview, conducted by
trained study investigators, covered risk behaviors
for transmitting HIV, adherence to antiretroviral
medications, use of alternative therapies, and demo-
graphic characteristics. All interviews were held at
the clinics in private, quiet patient rooms during
weekday mornings and afternoons.

Adherence to antiretroviral medications was de-
fined as the percentage of prescribed antiretroviral
doses reportedly taken during the 7 days prior to
the interview. This method assures greater patient
recall of recent medication behavior.3' Adherence
scores were calculated as (100 {A/7(B X C)}), where
A = reported number of pills (capsules, tablets, or
packets) taken in the past 7 days, B = number of
doses prescribed per day, C = number of pills per
dose.31 Doses were defined as the total number of
capsules of each specified medication taken in the
previous 7 days. Participants identified each of the
medications taken by name or by pictured chart.
Patient self-report of antiretroviral regimen was ver-
ified through review of medical records. An adher-
ence score was calculated for each individual med-
ication and a mean cumulative adherence score
across all antiretroviral medications taken was then
calculated. Seven patients taking antiretroviral med-
ications did not have recorded viral loads within the
previous 3 months.

Alternative therapies were described as any treat-
ment other than prescribed antiretroviral medica-
tions used by the patient to treat or ameliorate their
HIV condition. Examples provided to patients in-
cluded herbal therapies, acupuncture, high-dose vi-
tamins, spiritual healing, and other treatments de-
scribed in previous literature."

Ethnicity was assessed by patients' self-report, and
categorized as black, non-Hispanic white, Hispanic,
Asian/Pacific Islander, Native American, Alaskan
Native, or other. Income was assessed by patient
self-report in $10,000 incremental categories from
less than $10,000 to greater than $50,000. Educa-
tional achievement was assessed by self-report and
categorized as less than high school, high school

graduate, some college, college graduate, or gradu-
ate/professional school.

Descriptive statistics including means and stan-
dard deviations were obtained. In addition, Spear-
man's correlation analysis was performed to deter-
mine associations between nonparametric study
variables. Group comparisons were conducted using
either the Student's t-test for continuous data or
chi-square analysis was used for analysis of noncon-
tinuous data.

RESULTS
A total of 100 older HIV-infected patients were

recruited to participate in this cross-sectional study
from two metropolitan Washington, DC HIV clinics.
The demographic characteristics of the sample are
listed in Table 1. The majority of study participants
were black (75%) and male (78%). Most had a high
school education or better (74%). The mean age of
participants was 54.5 years, and they had been diag-
nosed with HIV for an average of 7.2 years.

Sexual activity was the most common route of
HIV transmission, with male-to-male transmission
reported by 35% of the study group, and heterosex-
ual transmission reported by 21 %. Intravenous
transmission of HIV was reported by 24% of the
study group. The mean number of antiretroviral
medications taken by the participants during the
study period was 2.8. The majority of patients were
on multiple drug combinations, including 55% who
were receiving protease inhibitors as part of their
combination therapy (Table 2). There was also a
significant correlation between the number of anti-
retroviral medications taken and increased adher-
ence (r = 0.223, p = 0.041). It must be noted that 13
patients reported no use of antiretroviral medica-
tions in the previous week. Two of those patients
had been hospitalized in the previous week and so
were unable to take their antiretroviral medications
that week, although they still considered themselves
current antiretroviral users.

In terms of clinical measures, the mean CD4
count, within 3 months of interview, was 432.0 cells/
mm3 (median = 386.5 cells/mm3) (Table 3). The
mean viral load was 52,557.7 copies/mL (HIV
RNA), but the median value was 1061.0 copies/mL.
Respondents reported very high levels of adherence
to antiretroviral therapy. Of the 87 patients who
were taking antiretroviral medications, only 14 par-
ticipants reported adherence rates less than 90%.

JOURNAL OF THE NATIONAL MEDICAL ASSOCIATION VOL. 93, NO. 7/8, JULY/AUGUST 2001 245



ANTIRETROVIRAL ADHERENCE IN OLDER HIV-INFECTED ADULTS

Table 1. Demographic Characteristics (n = 100)

Frequency Percent Mean ± SD

Gender
Male 78 78%
Female 22 22%

Race
Black (non-Hispanic) 75 75%
White (non-Hispanic) 20 20%
Hispanic 3 3%
Native American/Alaska Native 2 2%

Education
Less than high school graduate/degree 26 26%
High school graduate/degree 27 27%
Some college 19 19%
College graduate/degree 14 14%
Graduate/professional school graduate/degree 14 14%

Marital Status
Unmarried 44 44%
Married or intimate relationship 24 24%
Divorced/separated 22 22%
Widowed 10 10%

Annual Income
Less than $10,000 53 53%
$10,000-s 19,000 19 19%
$20,000-$29,000 9 9%
$30,000-$39,000 3 3%
$40,000-$49,000 3 3%
Greater than $50,000 4 4%
Don't know 1 %
No answer 8 8%

Mode of Transmission
Male-to-male (homosexual) 35 35%
Intravenous drug use 24 24%
Heterosexual (sex with HIV-infected person) 21 21 %
Transfusion 4 4%
Unknown/don't know 14 14%
Other 2 2%

Age (in years) 54.5 ± 5.1
Number of years since diagnosis of HIV 7.2 ± 5.2
Number of antiretroviral medications 2.8 0.9
Number of non-HIV medications 1.6 + 1.8

The mean self-reported adherence was 94.4% (me-
dian = 100%).

Twenty-one patients (21%) reported the use of
some form of alternative therapy to treat or amelio-
rate their HIV infection, with several patients using
multiple forms of alternative therapies. The most
frequently mentioned treatments included high-
dose megavitamins (n = 8), garlic products (n = 5),
spiritual healing (n = 4), herbal teas (n = 4), and
use of various other herbal products including cha-

Table 2. Antiretroviral Therapy at Study Entry

Classification of therapy n = 100
No antiretroviral therapy 13 (13.0%)
Monotherapy (PI)* 1 (1 .0%)
Multidrug antiretroviral therapy 86 (86.0%)

Includes protease inhibitors 55
No protease inhibitors 3 1

*PI = Protease inhibitor.
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Table 3. Study Variables (n = 100)

Mean ± SD Median
Clinical status
CD4 Count (cells/mm3) (within 3 months of study interview) 432.0 ± 283.3 386.5
Viral Load (copies/mL HIV RNA) (within 3 months of study interview) 52,555.7 + 159,606.0 1061.0

Health behaviors
Compliance/adherence to antiretroviral therapy (percentage) 94.4 ± 13.8 100

momile tea, echinacea, and ginseng (see Table 4).
Of the 21 patients reporting use of alternative ther-
apies, 16 used alternative therapies in conjunction
with prescribed antiretroviral medications (76.2%),
whereas the other 5 patients (23.8%) used alterna-
tive therapies in lieu of prescribed antiretroviral
medications. However, there was no significant dif-
ference in the usage of alternative therapies
whether or not patients used prescribed antiretro-
viral medications (p = 0.097). There was also no
significant difference in the use of alternative ther-
apies by gender (p = 0.553), mode of transmission
(p = 0.573), income level (p = 0.450), insurance
coverage (p = 0.111), or educational achievement
(p = 0.274). However, in terms of race, black pa-
tients were significantly less likely than nonblack
patients to report use of alternative therapies (p =
0.007).

Fifty-five patients reported 100% antiretroviral
adherence, whereas 25 patients reported less than
100% adherence. Seven other patients taking anti-
retroviral medications did not have recorded viral
loads within the previous 3 months. Further, pa-
tients who did not report any anitretroviral usage
(n = 13) were also excluded from the correlation
analysis assessing adherence and viral load. Spear-
man's correlation analysis showed a significant neg-
ative correlation between adherence and viral load
(r = -312, p = 0.005). Patients who reported 100%
adherence (n = 55) had significantly lower viral
loads compared with patients who reported less
than 100% adherence (n = 25; p = 0.016). There
was no significant difference in adherence based on
race, gender, mode of transmission, or education.
Also, there was no significant difference in adher-
ence score (p = 0.514) or viral load (p = 0.860)
based upon use of alternative therapies.

DISCUSSION
The demographic characteristics of the study

population were representative of the demograph-

ics of AIDS cases in Washington, DC, because more
than three quarters of the study participants were
male, and three out of four were black. According
to the latest available data (June 1998) from Wash-
ington, DC, 78% of living AIDS cases were among
males, and 79% were black patients.32 (AIDS case
data are reported because HIV is not a reportable
disease in Washington, DC). In the nation's capitol,
the percentage of newly reported AIDS cases in
patients over 50 years of age was 12.8% in 1997.
Further, the high rate of transmission due to sexual
contact (56%) is the same as the rate of transmis-
sion due to sexual contact among younger living
AIDS cases in Washington, DC.32 This may reflect
the frequency of unprotected sexual intercourse
among older Americans.33 In comparing this data
with national statistics, only 47% of newly diagnosed
AIDS cases, throughout the United States in 1999,
were among black, non-Hispanic patients.34 In ad-

Table 4. Alternative Therapies Used by Study Patients

Number of patients
Alternative therapy reporting use*

High-dose megavitamins 8
Garlic products 5
Spiritual healing 4
Herbal teas 4
Noni Juice® 3
Ginseng 2
Chinese herbs 2
CoEnzyme Q 2
Evening primrose 2
Golden Seal 1
Fish oil 1
Kelp 1
Wheat grass 1
Interferon 1
Acupuncture 1

*Total exceeds 21 as several patients used multiple
therapies.
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dition, 77% of these newly diagnosed AIDS cases
throughout the United States were among male
patients, and 52% were related to sexual contact
(44% male to male, 8% heterosexual).
The mean age of study participants was 54.5 years

old (SD ± 5.1 years). Of the 100 study patients,
there was documentation of the age at initial HIV
diagnosis for 88 patients. Of those 88 patients, the
average time since initial HIV diagnosis was 7.2
years (SD ± 5.2 years). This may suggest that many
of these patients may have been infected prior to
reaching age 50. However, 30 patients were infected
at or above age 50. In fact, the oldest age at diag-
nosis was 73 years of age. This highlights the poten-
tial for infection with HIV at any age.

Twenty-one patients reported use of some form
of alternative therapy. The most frequently men-
tioned treatments among this population, including
high-dose megavitamins, garlic products, spiritual
healing, and other herbal therapies, are consistent
with other studies investigating the use of alterna-
tive therapies among other populations of HIV-in-
fected patients."I The use of certain alternative ther-
apies among these patients may be of particular
concern, especially since other studies have noted
clinicians' lack of awareness of alternative therapy
usage among their patients.35'36 This concern is
heightened with increasing reports of drug interac-
tions between antiretroviral medications and cer-
tain herbal products.37 Further, there is research
evidence to suggest that many patients may use al-
ternative therapies as a substitute for prescription
pharmaceuticals.'5 Although there was no signifi-
cant difference in the use of prescribed antiretrovi-
ral medications among alternative therapy users in
this study (p = 0.097), the small number of patients
who solely treated themselves with alternative ther-
apies (n = 5) limits the conclusions that can be
made regarding this issue. Although patients were
not specifically queried regarding their use of non-
HIV prescription medication, there may also be
concern regarding the use of alternative therapies
with other prescription medications. Although
herbal therapies and other alternative therapies are
often viewed as innocuous, there remains the po-
tential for drug interactions with medications in-
cluding warfarin, benzodiazepines, and cardiac gly-
cosides.38-40

Thirteen patients reported no use of antiretrovi-
ral medications in the previous week. Among pa-
tients using antiretroviral therapies, the mean num-

ber of medications taken was 2.8. Interestingly, an
increase in the number of antiretroviral medica-
tions taken was associated with increased adher-
ence. This result is consistent with similar findings
reported by other researchers.41

Patients reported a high level of adherence to
antiretroviral therapy (mean adherence reported
was 94.4%), whereas only 14 patients reported ad-
herence below 90%. Although this value initially
appeared high, there was a significant negative cor-
relation between self-reported adherence and viral
load (r = -0.312, p ' 0.005) providing some vali-
dation of the self-reported measure. Fifty-five pa-
tients (69%) reported 100% antiretroviral adher-
ence, whereas 25 patients (31 %) reported less than
100% adherence. This result is similar to those
stated by Kleeburger and colleagues,42 who found
that 77.7% of their study participants reported
100% antiretroviral adherence. Further, they also
reported significant associations between higher
self-reported treatment adherence and decreased
viral load (p = 0.015).

Several other recent studies also report similarly
high mean adherence levels by self-report, although
none of the populations were among older HIV-
infected patients.43'44 Waters and colleagues43 re-
port that 61% of their patient population reported
100% adherence. Further, Jones and colleagues44
note that 74% of patients in their study reported
100% antiretroviral adherence, although neither
study correlated medication adherence with clinical
outcomes. The high self-reported adherence among
this older population, as validated by lower viral
loads, may be related to several factors including:
older patients' familiarity with medication usage for
chronic diseases, increasing awareness of HIV as a
disease that requires high medication adherence,
and patient educational efforts promoted by the two
clinics. However, the possibility of exaggerated self-
reported compliance estimates can not be dis-
missed, as reported in previous studies.24'29 Further,
the lack of adherence by a number of study patients,
as evidenced by higher viral loads, is of concern due
to the potential for development of resistant strains
of HIV, more rapid disease progression, and the
possibility of adherence failure with other clinical
protocols. 18-21 Additionally, recent studies have
shown that patients with high viral loads are far
more likely to transmit HIV to an uninfected part-
ner than patients with lower viral loads, further
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highlighting the importance of adherence to anti-
retroviral regimens.45

STUDY LIMITATIONS
The conclusions from this study are limited by

the sample size (n = 100). Further, the self-reported
method of assessing adherence may limit the valid-
ity of this measure, although the high correlation of
adherence and viral load provides some measure of
validity. Moreover, the fact that viral loads were not
necessarily taken at the same time as adherence
self-reports may impact the validity of those values as
well. However, there was no more than 3 months
separating the date of the most recent viral load and
the date of the adherence measure. Another poten-
tial limitation may be the generalizability of the
study results. The demographic characteristics of
the study population may not be consistent with
other groups of older HIV-infected adults. A final
limitation involves the cross-sectional nature of the
study. It represents one point in time and does not
reflect changes in behavior or regimens over time.
Despite these potential limitations, the results of
this study provide important insight regarding the
treatment behaviors of older HIV-infected adults.
Future research considerations will include evalua-
tions of methods to improve antiretroviral adher-
ence among older HIV-infected adults, assessment
of the various types of alternative therapies used
among older patients, the development of specific
prevention strategies, and assessment of specific
treatment regimens that will improve antiretroviral
adherence.
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