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Background: Adherence to highly active antiretrovi-
ral therapy (HAART) for human immunodeficiency
syndrome type 1 (HIV-1) infection is essential to sus-
tain viral suppression and prevent drug resistance. We
investigated adherence to HAART among patients in a
clinical cohort study.

Methods: Patients receiving HAART had their plasma
concentrations of protease inhibitors or nevirapine mea-
sured and completed a questionnaire on adherence. We
determined the percentage of patients who reported tak-
ing all antiretroviral medication on time and according
to dietary instructions in the past week. Drug exposure
was compared between patients reporting deviation from
their regimen and fully adherent patients. Among pa-
tients who received HAART for at least 24 weeks, we as-
sessed the association between adherence and virologic
outcome.

Results: A total of 224 of 261 eligible patients com-
pleted a questionnaire. Forty-seven percent reported tak-

ing all antiretroviral medication on time and according
to dietary instructions. Patients who reported deviation
from their regimen showed lower drug exposure com-
pared with fully adherent patients (median concentra-
tion ratio, 0.81 vs 1.07; P=.001). Among those receiv-
ing HAART for at least 24 weeks, patients reporting
deviation from their regimen were less likely to have
plasma HIV-1 RNA levels below 500 copies/mL (ad-
justed odds ratio, 4.0; 95% confidence interval, 1.4-
11.6) compared with fully adherent patients.

Conclusions: Only half of the patients took all antiret-
roviral medication in accordance with time and dietary
instructions in the preceding week. Deviation from the
antiretroviral regimen was associated with decreased drug
exposure and a decreased likelihood of having sup-
pressed plasma HIV-1 RNA loads. Patient adherence
should remain a prime concern in the management of
HIV-1 infection.
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T REATMENT OF human immu-
nodeficiency virus type 1
(HIV-1)–infected patients
with highly active antiretro-
viral therapy (HAART) has

been shown to be effective with respect to
the suppression of plasma HIV-1 RNA be-
low detectable concentrations.1-2 How-
ever, the effectiveness of HAART to achieve
and sustain viral suppression may be ham-
pered by insufficient patient adherence to
the antiretroviral regimen.2-6 Moreover, sub-
optimal adherence, allowing ongoing viral
replication, facilitates the emergence of
HIV-1 variants resistant to the drugs being
used.2,7 The emergence of drug resistance
reduces considerably the treatment op-
tions for the individual patient, since cross-
resistance exists to a large extent among an-
tiretroviral agentswithina therapeutic class.7

Given the potential for transmission of drug-
resistant HIV-1, suboptimal adherence may

have significant public health implica-
tions.8,9

Adherence to HAART typically in-
cludes taking multiple drugs 2 to 4 times
a day according to a strict schedule. For
several drugs, dietary instructions are nec-
essary.10 To date, a limited number of stud-
ies have investigated the extent to which
patients adhere to HAART and have pre-
dominantly focused on the proportion of
medications taken.2-6,11,12

We investigated the extent to which
patients report adherence to their antiret-
roviral regimen, including accurate tim-
ing of doses and keeping dietary instruc-
tions in a nationwide cohort study in the
Netherlands. We compared exposure to
protease inhibitors (PIs) and to a non-
nucleoside reverse transcriptase inhibi-
tor (NNRTI) between patients who re-
ported taking their antiretroviral medication
as prescribed and patients who reported de-
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viation from their prescribed regimen. Among patients tak-
ing HAART for at least 24 weeks, we additionally investi-
gated the association between adherence and virologic
outcome.

RESULTS

ADHERENCE

Between May 1998 and June 1999, CRs were calculated
for 261 patients in whom a first pharmacokinetic mea-
surement was performed. Of those, 224 patients (86%)
completed a questionnaire within 1 week following phar-
macokinetic sampling. None of these patients were us-
ing any interacting drugs. Characteristics of patients at
the time of completion of the questionnaire are shown
in Table 1.

Twenty-three patients (10.3%) reported that they
did not take all antiretroviral medication in the past 2
days. Seventy-three patients (32.6%) reported deviation
from the schedule in the past week. Forty patients
(17.9%) reported deviation from dietary instructions.
Deviation from food requirements was reported by 3
(10%) of 31 patients prescribed didanosine, 20 (32%) of
62 patients prescribed indinavir, 10 (18%) of 55 patients
prescribed saquinavir, and 16 (24%) of 66 patients pre-
scribed ritonavir.

Of 224 patients, 201 (89.7%) reported taking all an-
tiretroviral medication, 134 (59.8%) reported taking all
medication on time, and 119 (53.1%) reported taking all
medication on time according to food requirements and
were thus considered fully adherent. The Figure shows
the percentages of patients within the 4 largest treat-
ment groups who reported taking all antiretroviral medi-
cation, on time, and according to food requirements, re-
spectively.

The overall percentage of fully adherent patients was
47% when patients with a nelfinavir-containing regi-
men, in whom adherence to food requirements was not
known, were excluded. In total, 182 patients (81.2%) re-
ported that their level of adherence during the past week
was comparable to that during the preceding period.
Twenty-three (10.3%) reported that it was better com-
pared with the preceding period, and 19 (8.5%) re-
ported that it was worse.

Reasons for deviation from the regimen were as
follows: forgetting (35%), considering it impossible to
combine taking medication with activities of that par-
ticular moment (24%), feeling sick or ill (22%), having
a change in daily routine (19%), and not having the medi-
cations available at the requested time (15%).

A total of 178 (79%) of 224 patients were enrolled
at 9 sites that included at least 10 patients. The propor-
tion of patients who reported deviation from their regi-

PARTICIPANTS AND METHODS
THE ATHENA PROJECT

From May 1998, consecutive HIV-1–infected patients, 18
years or older, from 22 hospital in the Netherlands were en-
rolled in an observational cohort study called the ATHENA
project. Eligible patients were either starting or already re-
ceiving antiretroviral therapy with at least 1 of the drugs that
were licensed in the Netherlands from July 1996, ie, all PIs
and NNRTIs, lamivudine, and stavudine. Patients had to be
able to complete Dutch or English self-report question-
naires. Plasma concentrations of PIs and nevirapine were de-
termined at routine visits. The study was approved by the
institutional review board of all participating centers. All pa-
tients gave written informed consent.

ADHERENCE MEASUREMENT

Adherence was assessed by a self-report questionnaire each
time plasma concentrations of antiretroviral drugs were de-
termined. Patients were informed that their responses would
remain confidential and would have no consequences for
their treatment. The completed questionnaire could be
returned in a sealed envelope. Patients were asked on which
of the past 2 days they had taken all antiretroviral medi-
cation, how many days in the past week they had been
off schedule by more than 1 hour, and how many days in
the past week they had taken their medication according
to dietary instructions, if applicable. They were asked
about keeping the following dietary instructions: taking
didanosine half an hour before or 2 hours after a meal, tak-
ing indinavir sulfate 1 hour before or 2 hours after a meal

or taking indinavir with a low-fat meal, and taking rit-
onavir and/or saquinavir mesylate with a meal or within 2
hours after a meal. In addition, patients were asked to what
extent their adherence during the past week was compa-
rable with the preceding period. Patients were asked about
reasons for nonadherence using a question with 5 re-
sponse categories and the option for providing additional
reasons. Patients could provide more than 1 answer.

PATIENTS

The present study describes patients who completed a ques-
tionnaire at the first pharmacokinetic measurement between
May1998andJune1999.Weincludedpatientswhowerepre-
scribedindinavirsulfate(800mg3timesaday),nelfinavirme-
sylate (750 mg 3 times a day or 1250 mg 2 times a day), sa-
quinavirmesylate (1200mg3timesaday), ritonavir (600mg
2 times a day), nevirapine (200 mg 2 times a day), or ritona-
vir (400mg2timesaday)combinedwithsaquinavirmesylate
(400 mg 2 times a day) as part of their antiretroviral regimen.

ASSESSMENT OF DRUG EXPOSURE

Plasma concentrations of PIs and nevirapine were measured
using high-performance liquid chromatography.13-15 The tim-
ing of the previous dose was recorded on the laboratory form
with the timing of the sample drawn. Observed concentra-
tions were divided by the expected concentrations at the
corresponding interval between drug ingestion and sam-
pling. The expected concentrations at different time points
were obtained from a reference group of HIV-1–infected

Continued on next page
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men ranged from 38% to 63% across these sites. Differ-
ences in adherence across sites were not statistically
significant (P=.74, x2 test).

ADHERENCE AND DRUG EXPOSURE

Three patients (2 taking indinavir, 1 taking ritonavir and
saquinavir) had undetectable plasma concentrations of
PIs. All 3 reported being not fully adherent. For all treat-
ment groups combined, patients who reported devia-
tion from their regimen showed significantly lower CRs,
indicating lower drug exposure, compared with pa-
tients who reported being fully adherent (Table 2). A
CR of 1 indicates a concentration that is equal to the av-
erage time-adjusted concentration in the reference popu-
lation. The median CR of patients who reported de-
viation from their regimen was below 1, whereas it
approximated 1 in fully adherent patients. Median CRs
within treatment groups are also shown in Table 2. To
date, the minimal effective CR has been established for
indinavir only. This minimal effective CR should be higher
than 0.75, which corresponds with an indinavir trough
concentration of 0.10 mg/L.17 Similar minimal effective
indinavir trough levels have been established by others,
using a different method.18,19 The median CR of patients
in the indinavir group who reported deviation from their
regimen was below this minimal effective threshold.

When CRs were compared between fully adherent
patients and patients in whom nonadherence was based
only on deviation from schedule and dietary prescrip-
tions, ie, those who reported taking all their medica-
tions but not in accordance with time and/or dietary pre-
scriptions (n=82), the latter group had statistically
significantly lower CRs (Mann-Whitney test, P=.002),
with a median of 0.78.

A total of 185 patients had completed a question-
naire on the same day the pharmacokinetic sample was
taken. A comparison of CRs between fully adherent pa-
tients and patients who reported deviation from their regi-
men within this group led to similar results. The me-
dian CR in fully adherent patients was 1.05, whereas it
was 0.82 in patients who reported deviation from their
regimen (Mann-Whitney test, P=.001).

ADHERENCE AND VIROLOGIC OUTCOME

There were 156 patients who had received HAART for
at least 24 weeks; in 137 (88%) of these patients a plasma
HIV-1 RNA measurement was performed at completion
of the questionnaire. Of those 137 patients, 107 (78.1%)
had plasma HIV-1 RNA levels below 500 copies/mL, 82
(59.9%) had received antiretroviral therapy before ini-
tiation of HAART, and 36 (26.3%) had previously changed
their HAART regimen because of therapy failure.

patients using the same drug in the same dosage for whom
full pharmacokinetic curves were available. Concentra-
tion ratios (CRs) served as measure of relative drug expo-
sure, with 1 indicating a concentration that is equal to the
average time-adjusted concentration in the reference popu-
lation. Patients who were using any interacting drugs were
excluded from the analyses.

HIV-1 RNA QUANTIFICATION

Plasma concentrations of HIV-1 RNA were measured with
the HIV-1 branched DNA assay (version 1.0 or 3.0, Chi-
ron Diagnostics, Emeryville, Calif ) with a lower detection
limit of 500 (version 1.0) or 50 copies/mL (version 3.0),
the Nuclisens HIV-1 RNA assay (Organon Teknika, Turn-
hout, Belgium) with a lower detection limit of 400 copies/
mL, or the HIV-1 Amplicor Monitor assay (Roche Molecu-
lar Systems, Branchburg, NJ) with a lower detection limit
of 400 copies/mL, depending on the routine of the particu-
lar hospital. We assumed comparability of results of these
quantitative HIV-1 RNA measurements.16 We dichoto-
mized virologic outcome into having plasma HIV-1 RNA
levels above or below 500 copies/mL.

ANALYSIS

We calculated the percentage of patients who reported tak-
ing all antiretroviral medication in accordance with time
and dietary instructions in the preceding week. Those pa-
tients were considered fully adherent. If no food require-
ment was applicable, patients were considered adherent with
food requirements. The questionnaire did not include the
dietary advice that nelfinavir should preferentially be taken

with food. Patients treated with nelfinavir who reported tak-
ing all antiretroviral medication according to schedule were
handled in the analysis as fully adherent.

Using the x2 test, the proportion of patients who re-
ported deviation from their regimen was compared across
hospitals that enrolled at least 10 patients.

We compared CRs between fully adherent patients and
patients who reported deviation from their regimen by the
Mann-Whitney test. In patients prescribed ritonavir com-
bined with saquinavir, the lowest CR of both drugs was used.

We analyzed data from patients who completed a ques-
tionnaire within 1 week following pharmacokinetic sam-
pling, because questions referred to the past week. We ad-
ditionally analyzed the data of patients who completed a
questionnaire on the same day the pharmacokinetic sample
was taken.

Among patients who had received HAART for at least
24 weeks, we investigated the association between adher-
ence and virologic outcome. We calculated the odds ratio
(OR) and 95% confidence interval (CI) on having plasma
HIV-1 RNA levels above 500 copies/mL in patients who re-
ported deviation from their regimen compared with pa-
tients who reported being fully adherent by logistic regres-
sion analyses. In a second logistic regression analysis, we
adjusted for age, sex, antiretroviral therapy before initia-
tion of HAART, prior change of HAART because of therapy
failure, Centers for Disease Control and Prevention (CDC)
stage at initiation of HAART, HIV-1 transmission category
(homosexual vs other), and PI or NNRTI used as part of
the current HAART regimen. Two-sided P values less than
.05 were considered to indicate statistical significance. Data
analyses was performed using the SPSS software for Win-
dows version 8.0.2 (SPSS Inc, Chicago, Ill).
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Twenty (28%) of 72 patients who reported deviation
from their regimen had plasma HIV-1 RNA levels above
500 copies/mL compared with 10 (15%) of 65 patients who
reported being fully adherent (OR, 2.1; 95% CI, 0.9-4.9)
(Table 3). After adjustment for antiretroviral therapy be-
fore initiation of HAART, prior change of HAART be-
cause of therapy failure, and CDC stage at initiation of
HAART, the OR was 4.0 (95% CI, 1.4-11.6). Adjustment
for age, sex, HIV-1 transmission category, and PI or NNRTI
used did not significantly improve the fit of the model, did
not alter results, and did not lead to statistically signifi-
cant ORs. They are therefore not reported.

When we compared virologic outcome between fully
adherent patients and patients in whom nonadherence
was only based on deviation from schedule and dietary
prescriptions, ie, those who reported taking all their medi-
cations but not in accordance with time and/or dietary
prescriptions, the latter group tended to be more likely
to have a viral load above 500 copies/mL (OR, 2.1; 95%
CI, 0.9-5.2). When taking into account antiretroviral
therapy before initiation of HAART, prior change of
HAART because of therapy failure, and CDC stage at ini-
tiation of HAART, the OR was 5.5 (95% CI, 1.6-18.4).

We took a closer look at the association among ad-
herence, virologic outcome, and prior therapy failure. In
the group of patients without prior therapy failure, 10
(18%) of 55 patients who reported deviation from their
regimen had plasma HIV-1 RNA levels above 500 cop-
ies/mL compared with 1 (2%) of 46 patients who re-
ported being fully adherent (OR, 10.0; 95% CI, 1.2-
81.3; P=.03). In the group of patients with prior therapy

failure, 10 (59%) of 17 patients who reported deviation
from their regimen had plasma HIV-1 RNA levels above
500 copies/mL compared with 9 (47%) of 19 patients who
reported being fully adherent (OR, 1.6; 95% CI, 0.4-5.9;
P=.49).

COMMENT

Only half of our patients reported taking all antiretrovi-
ral medication in accordance with time and dietary in-
structions in the preceding week. Patients reporting de-
viation from their antiretroviral regimen showed lower
drug exposure and were less likely to have suppressed
plasma HIV-1 RNA loads.

The finding that a substantial number of patients did
not succeed in taking HAART as prescribed illustrates
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Table 1. Characteristics of the 224 Patients*

Age, mean (SD), y 41.3 (8.5)
Male 201 (89.7)
CDC stage at initiation of HAART

A 107 (47.8)
B 55 (24.6)
C 62 (27.7)

HIV-1 transmission category†
Homosexual 165 (74.0)
Heterosexual 47 (21.0)
Injecting drug use 8 (3.6)
Other 3 (1.3)

PI or NNRTI used as part of HAART regimen
Indinavir sulfate 62 (27.7)
Nelfinavir mesylate‡ 60 (26.8)
Ritonavir and saquinavir mesylate 49 (21.9)
Nevirapine 30 (13.4)
Ritonavir 17 (7.6)
Saquinavir 6 (2.7)
ARVT before initiating HAART 94 (42.0)
Prior change of HAART because of therapy failure§ 41 (18.3)
Median (IQR) days receiving HAART 568 (94-763)

*Data are given as number (percentage) of patients unless otherwise
indicated. CDC indicates Centers for Disease Control and Prevention;
HAART, highly active antiretroviral therapy; HIV-1, human immunodeficiency
virus type 1; PI, protease inhibitor; NNRTI, nonnucleoside reverse
transcriptase inhibitor; ARVT, antiretroviral therapy; and IQR, interquartile
range.

†Missing in 1 patient.
‡Fifty-five patients (92%) were prescribed twice-daily administration.
§Rise in plasma HIV-1 RNA concentration, decrease in CD4 cell count,

or increase in HIV-1–related symptoms.

Table 2. Concentration Ratios of Protease Inhibitors
and Nevirapine*

Treatment Group Fully Adherent
Not

Fully Adherent

All (n = 119)
1.07 (0.64-1.35)

(n = 105)
0.81 (0.48-1.10)

Indinavir sulfate (n = 30)
0.88 (0.63-1.25)

(n = 32)
0.57 (0.37-1.09)

Nelfinavir mesylate (n = 42)
1.06 (0.65-1.35)

(n = 18)
0.85 (0.65-1.11)

Ritonavir and saquinavir mesylate
Saquinavir (n = 21)

1.18 (0.68-2.33)
(n = 28)

0.84 (0.49-1.39)
Ritonavir 0.88 (0.63-1.41) 0.94 (0.55-1.32)

Nevirapine (n = 16)
1.16 (1.10-1.50)

(n = 14)
0.94 (0.79-1.35)

Ritonavir (n = 7)
1.24 (1.00-3.25)

(n = 10)
0.77 (0.67-1.00)

Saquinavir (n = 3)
0.53 (0.14-2.93)

(n = 3)
1.20 (0.29-4.66)

*Values are given as medians (interquartile ranges). P = .001 for fully
adherent vs not fully adherent (Mann-Whitney test).
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the difficulty of consistently taking antiretroviral medi-
cation according to all requirements. To date, it is not
known what level of adherence to HAART is precisely
needed to prevent viral rebound and the emergence of
drug-resistant virus variants, although “less than excel-
lent adherence” has been considered to be insuffi-
cient.20 There is evidence that rates of virologic failure
significantly increase when less than 95% of prescribed
doses of PIs are actually taken.5 The degree to which one
can deviate from a specific antiretroviral regimen with-
out increasing the risk of treatment failure will depend
on characteristics of the particular drugs that are used,
such as the plasma elimination half-life and the degree
to which drug exposure is dependent on food intake.10

In the present study, we found that the group of pa-
tients treated with an indinavir-containing regimen, a PI
sensitive to accurate adherence to both timing of drug
intake and specific dietary requirements, who reported
deviation from this regimen had a median CR that was
below the minimal effective threshold. Since the conse-
quences of poor adherence will differ across various an-
tiretroviral regimens, we believe the present study un-
derlines the importance of considering the patients’ ability
to adhere when choosing among different treatment op-
tions.

Studies investigating the extent of adherence to
HAART have predominantly focused on the proportion
of pills being taken. Median adherence rates from 84%
to 92% have been reported,5 as well as 70% of patients
taking more than 95% of prescribed medication,4 50%
taking 100% of prescribed medication,3 and 58% taking
more than 90%.21 In the present study, we found that 90%
reported taking all prescribed medication. When the tim-
ing of doses and food requirements were taken into ac-
count, the percentage of patients who reported having
taken HAART medication as prescribed decreased to 47%.
Supposedly, this result may be representative for a num-
ber of other cohorts as well: 78% of our patients who took
HAART for at least 24 weeks had suppressed plasma HIV-1
RNA loads, which is comparable to results reported in
other prospective cohort studies.22,23 Patients who re-
ported taking all their medications but not in accor-
dance with time and dietary prescriptions also had lower
CRs and were more likely to have a viral load above 500
copies/mL compared with patients who reported being
fully adherent. This suggests that there is more to ad-

herence than whether or not someone takes one’s dose.
Patients also need to take it properly.

We found that the association between adherence
and virologic outcome was affected by prior therapy fail-
ure. Other studies22,24 found the proportion of patients
achieving undetectable plasma HIV-1 RNA concentra-
tions on the first HAART regimen to be higher than that
of subsequent regimens. In the present study, adher-
ence was significantly related with virologic outcome in
patients without prior therapy failure but not in pa-
tients with prior therapy failure. This could possibly be
explained by decreased drug sensitivity in the group with
prior therapy failure. Clearly, this finding needs further
investigation and corroboration in other studies.

Our study had several limitations. We assessed pa-
tient adherence by self-report. This is a method known
to overestimate adherence but to reliably assess nonad-
herence.25,26 Therefore, it is likely that our results repre-
sent the highest estimate of the extent to which patients
are adhering to HAART.

Patients enrolled in the study needed to be literate
in Dutch or English because adherence was assessed by
a self-report questionnaire; therefore, our results might
not be generalized to patients with insufficient language
skills to complete a self-report questionnaire.

We used a time frame of 7 days in our adherence
questionnaire. This might have caused some recall bias.
However, other studies3,4,11 investigating adherence to
HAART by self-report have suggested a reasonable va-
lidity of using a time frame of 7 days or longer. We there-
fore believe that the use of a 7-day time frame was
justifiable.

We used CRs as a measure of relative drug ex-
posure. Concentration ratios may be affected by
individual variability in pharmacokinetic profiles. Theo-
retically, a patient with a profile characterized by a high
peak and a low trough level could obtain a more favor-
able CR compared with a patient with a profile charac-
terized by a low peak and a high trough level, depend-
ing on when the sample is drawn, whereas a more
favorable virologic response would be expected in the lat-
ter patient. However, CRs have previously been used as
a measure of exposure to PIs among groups of HIV-1–
infected patients and have been shown to be related with
adherence and virologic treatment failure,6 HIV-1 clear-
ance rate,27 and toxic effects associated with PIs.28,29 We

Table 3. Odds Ratios of Having Plasma HIV-1 RNA Concentrations Above 500 Copies/mL Among Patients
Who Had Received at Least 24 Weeks of Highly Active Antiretroviral Therapy*

Univariate OR (95% CI) P Multivariate OR (95% CI) P

Not fully adherent 2.1 (0.9-4.9) .08 4.0 (1.4-11.6) .01
ARVT before HAART 5.9 (1.9-18.1) .002 3.1 (0.9-11.0) .09
Prior change in HAART because of therapy failure† 9.1 (3.7-22.6) ,.001 8.1 (2.8-23.3) ,.001
CDC stage at initiating HAART

A (referent) . . . . . .
B 3.2 (1.1-9.0)

.06
1.5 (0.4-5.1)

.27
C 3.0 (1.1-8.7) 2.7 (0.8-9.2)

*HIV-1 indicates human immunodeficiency virus type 1; OR, odds ratio; CI, confidence interval; ARVT, antiretroviral therapy; HAART, highly active antiretroviral
therapy; and CDC, Centers for Disease Control and Prevention.

†Rise in plasma HIV-1 RNA concentration, decrease in CD4 cell count, or increase in HIV-1–related symptoms.
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therefore believe that there is sufficient support for the
use of CRs as measure of drug exposure at a group level.

In the questionnaire, we had not included the di-
etary advice that nelfinavir should preferentially be taken
with food. This advice had been overlooked in design-
ing the questionnaire. Patients treated with nelfinavir who
reported taking all antiretroviral medication according
to schedule were handled in the analysis as being fully
adherent. This might have decreased our ability to dif-
ferentiate between the level of adherence of patients who
were treated with a nelfinavir-containing regimen.

We found significantly lower drug exposure in pa-
tients who reported deviation from their regimen com-
pared with patients who reported being fully adherent.
However, we observed considerable variability in CRs
within both groups of patients. We found a median CR
greater than 1 in the group of fully adherent patients, al-
though the median CR was not statistically significantly
greater than 1. A median CR greater than 1 in fully ad-
herent patients could be explained by the large interpa-
tient variability in plasma drug concentrations that is par-
ticularly common for PIs. This could result in observed
concentrations being slightly higher compared with the
time-adjusted reference concentrations, since reference
values had been determined in relatively small refer-
ence groups and, therefore, by chance could have been
lower.

Within the group of patients who reported being fully
adherent, we observed CRs that were lower than 1. This
might be indicative of a too favorable self-reported level
of adherence.

In conclusion, only half of the patients reported tak-
ing all antiretroviral medication in accordance with time
and dietary instructions in the preceding week. Patient
adherence should remain a prime concern in the man-
agement of HIV-1 infection.
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