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To the Editor:

Highly active antiretroviral therapy (HAART) has demonstrated to be effective in expanding 

lifespan and improving the quality of life of HIV-infected patients. High levels of adherence 

(>95%) are needed for successful virological and clinical treatment response.[1] However, 

levels of adherence are often less than 95%.[2] Unfortunately, interventions aimed at 

improving adherence only have small effects, shown by 2 recent meta-analyses.[3,4] A 

better understanding of factors influencing adherence is essential to develop more effective 

adherence-improving interventions.

Recently, the necessity-concerns framework was suggested to explain adherence to HAART. 

Within this framework, non-adherence is the result of lower beliefs in necessities of HAART 

and higher beliefs in concerns about adverse effects of HAART.[5-8] Consequently, strategies 

targeted at such beliefs about HAART could be a way to improve adherence and subsequently 

virological response.  The objective of the present study is to establish whether perceived 

necessities of HAART and concerns about adverse effects of HAART are predictive for 

adherence and virological treatment response. In addition, we investigated to what extent 

demographic and clinical characteristics (sex, age, country of origin, transmission category, 

CD4 cell count at study entry, number of years on HAART, and antiretroviral (ARV) 

treatment before starting HAART) at study entry, which are found to be significantly related 

to adherence and virological response, are predictive of beliefs about medication.

We investigated beliefs about medication and adherence among a group of 517 patients 

participating in the Dutch national cohort ATHENA.[2] Twenty-one hospitals in the 

Netherlands participated in this study and approached eligible patients.  Patients were eligible 

when they were able to complete a Dutch or English questionnaire and were 18 years or older.  

Data collection was carried out from  April 2002 until July 2004 and consisted of a survey 

using mailed questionnaires.  We gathered written informed consent from all participants.  

The study was approved by institutional review boards of all participating centers.

We measured beliefs about medication using the beliefs about medication questionnaire for 

HIV-infected patients.[7] This questionnaire contains questions about perceived necessity 

(8 items) and questions about perceived concerns (11 items) of HAART. Items comprise 

statements from patients using HAART. It employs a 5-point scale ranging from strongly 

disagree (1) to strongly agree (5). Necessity items and concern items were summed and 

divided by the number of items.  This resulted in 1 score for perceived necessity of HAART 

and one score for perceived concerns about HAART with higher scores indicating higher 

necessity and higher concerns.  Adherence was determined using self-report on proportion 

of prescribed medication taken in the previous month.  Because the distribution of adherence 

to HAART was highly skewed, we created a cutoff point. Non-adherence was defined as 

“the proportion of prescribed pills taken less than 100% in the previous month”. Viral load 

was measured on the date of or within 6 months after completing the questionnaire and 

considered detectable when 50 or more RNA copies per milliliter were present.  

The relation between beliefs about medication and adherence and viral load was established 

using bivariate logistic regression.  To determine whether demographic characteristics and 
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clinical characteristics were predictive of beliefs about medication, linear regression and 

analysis of variance were carried out with beliefs about medication as dependent variable. 

Analyses were carried out using the SPSS Software Package for Windows, version 14 (SPSS, 

Chicago, IL).

Three hundred ninety-one of 517 patients agreed to participate in the study (response = 

76%).  Three hundred forty-one patients with a viral load measurement within 6 months were 

included. Three hundred six patients (90%) were male.  Mean age was 45.0 (range: 27.1-77.7), 

and mean number of years on HAART was 4.7 (range: 1.4-8.8). Of all patients, 235 were naïve 

to ARV treatment before starting HAART (69%).  Twenty-three percent of patients (n = 79) 

had a detectable viral load.  The median (interquartile range) CD4 cell count at study entry 

was 319 (155-510) cells per microliter.

Ninety percent of patients agreed or strongly agreed with statements about their personal 

necessity for HAART (median scale score = 4.25).  The 3 items regarding necessity that 

patients most strongly agreed with were “These medicines keep my HIV under control” 

(95%); “My health, at present, depends on these medicines”, (88%); and “My future health 

will depend on these medicines” (87%). Only 22% of patients agreed or strongly agreed 

with statements regarding concerns about HAART (median scale score = 2.5). The 3 items 

regarding concerns that patients most strongly agreed with were “I have not received enough 

information about anti-HIV therapy” (78%); “I sometimes worry about long-term effects of 

these medicines” (72%); and “I am likely to get a bad side effect from this medication in the 

next month” (52%). 

Twenty-five percent of patients (n = 86) reported non-adherence in the previous month. 

Thirty percent of patients who reported to be less than 100% adherent (n = 26) had a 

detectable viral load compared with 18% of patients who reported 100% adherence (n = 

45) [odds ratio (OR) = 2.0; 95% confidence interval (CI): 1.1 to 3.4].  Patients with lower 

necessity were more likely to be non-adherent (OR = 1.6; 95%CI: 1.1 to 2.4) and to have a 

detectable viral load (OR = 1.9; 95%CI: 1.1 to 3.4). Remarkably, we could not determine a 

relation between concerns about adverse effects of HAART and non-adherence (P = 0.08) or 

viral load (P = 0.37).  Necessity scores were not predicted by sex (P = 0.53), age (P = 0.15), 

country of origin (P = 0.96), transmission category (P = 0.59), former ARV treatment (P = 

0.30), and number of years on HAART (P = 0.35).  However, lower necessity scores were 

associated with higher CD4 cell count at start of participation in ATHENA (P = 0.04). 

In conclusion, patients with lower beliefs about necessity for HAART were more likely to 

be non-adherent and to have a detectable viral load. In contrast to previous studies,[5-8] 

concerns about adverse effects were not related to adherence to HAART. Our finding of 

higher CD4 cell count at entry in ATHENA predicting lower necessity deserves further 

investigation. The lowering of the CD4 cell count threshold below which to start HAART 

in treatment guidelines in recent years might possibly have contributed to this association.

[9]  Additionally, research on the possibility of temporary treatment interruption to reduce 

inconvenience as a strategy for patients on HAART, who have maintained CD4 cell counts 

above those currently recommended for initiating therapy, may have also contributed to this 

finding.[10]  This finding is, however, relevant for the current debate regarding the possibility of 
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starting earlier with HAART,  that is, at a CD4 cell count of 500 cells per microliter.  Our data 

suggest that asking patients about their perceived personal need for HAART could identify 

those at risk for low adherence and detectable viral load.  The usefulness of the necessity-

concern framework in designing adherence-enhancing interventions should be investigated in 

future studies.  Studies should investigate whether discussing the patients’ view about their 

personal need for HAART will lead to increased adherence.
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