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INTRODUCTION

HIV infected patients treated with cART
The management of human immunodeficiency virus (HIV) infection has changed considerably
since the discovery in the mid-nineties that combination antiretroviral therapy (cART) can
suppress HIV replication, resulting in subsequent immune recovery. Wide-scale introduction
of cART in the Western world has resulted in a substantial increase in survival of HIV infected
patients. HIV infected patients treated with cART experience less disease-related symptoms,
resulting in higher levels of quality of life.[1] However, survival and quality of life of HIV
infected patients are still impaired in comparison with the general population.[2] Quality
of life may be influenced by the disease, cART and the need to adhere to lifelong treatment.
Furthermore, quality of life and adherence to treatment may be impaired due to several
psychosocial factors that may be present among HIV infected patients such as experience of
HIV stigma and depression.

Quality of life
Quality of life can be defined in many ways. It is a multidimensional concept including the three
large areas of physical, psychological, and social functioning, which may be affected by disease
and treatment.[3] A key purpose of treatment with cART is to increase the level of quality
of life of HIV infected patients.[4] Quality of life may be impaired by disease-related factors
which may result from a deteriorated immune system, resulting for instance in opportunistic
infections.Additionally, quality of life may be affected by cART due to adverse effects of varying
severity.[5-10] Former studies have shown that poor physical or mental quality of life and
self-reported symptoms are related to nonadherence and worse treatment outcome.[11-14]
Also, poor quality of life negatively influences survival of HIV infected patients receiving cART,
independently of socio-demographic and clinical variables.[13, 14] There is little knowledge
about the course of symptoms and quality of life among HIV infected patients on cART over
a long time. Moreover, the impact of symptoms and quality of life on treatment outcome (i.e.
virological failure and survival) has only been investigated in studies with a short follow-up
time.[13-15]

Treatment adherence
The main purpose of cART is to suppress viral replication. Virological treatment failure arises
when replication is insufficiently suppressed and may ultimately lead to resistant virus strains
development. To prevent treatment failure and development of resistant virus, high levels of
adherence to treatment are needed.[16] The definition of adherence to HIV treatment is the
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extent to which a patient takes his or her medication according to the prescription of the
clinician.[17] Several studies have shown that higher levels of adherence to cART lead to
fewer virological failures and improved survival.[18-27]
In recent years, convenience of taking cART has improved significantly, because patients may
need to take fewer pills and doses of cART per day. Moreover, the toxicity of regimens
has been substantially reduced. Still, HIV infected patients have difficulties with achieving the
required high levels of adherence.[28,29] Suboptimal adherence may be influenced by several
factors such as characteristics of the patient, the HIV disease itself and by different cARTregimens.[30]
Adherence to treatment can be investigated using several methods, such as self-reports, (un)
announced pill counts, electronic drug monitoring systems, plasma drug level measurement
and counting of pharmacy refill data.[31] The most widely used measures of adherence
are self-reports and pharmacy refill data, which have been shown to correlate well.[31-33]
Although self-reported adherence may be subject to social desirability bias and recall bias,
it is a simple and inexpensive way to measure adherence. Several studies found a relation
between self-reported nonadherence and virological failure.[25,33,34] Up till now there have
been few studies investigating the influence of social desirability bias on the relation between
self-reported adherence and virological response.[35-38]
Pharmacy refill data are often used as adherence assessment method and they are also
convenient and inexpensive as not much effort from patients is needed.[21,39,40] However,
some challenges remain, such as the feasibility of obtaining pharmacy refill data from multiple
pharmacies and the optimal way to calculate a comprehensive adherence measure from these
data.[31] Adherence can be calculated by averaging adherence of each antiretroviral drug
taken by the patient or by using the adherence to one drug only. Additionally, when calculating
adherence, it may be important to account for leftover medication from previous refills and
instructed treatment interruptions. To the best of our knowledge, these different calculations
of adherence and their prediction of virological failure have never been investigated in a single
study.

HIV stigma, depression and beliefs about medication
Several psychosocial factors are known to be associated with adherence. First, HIV stigma
may result in lower adherence.[41-44] HIV stigma refers to the social notion that someone,
in this case the HIV infected patient, is considered to hold a shameful characteristic and
consequently is blemished by other persons.[45,46] In general, heterosexually infected HIV
patients, and especially women, are known to experience or perceive more HIV stigma than
white men having sex with men (MSM), as they lack the supportive networks and the relative
HIV/AIDS tolerant mind-set commonly experienced within the MSM population.[47] Previous
studies have shown that HIV stigma is associated with poor quality of life and depression.
[41,48]
Second, depression might lead to suboptimal adherence through different mechanisms.

15

[11,34,49-51] Spire at al. found that the development of depression during the course of
treatment rather than depression at the start of cART affects adherence.[49] However, a
review on predictors of adherence showed that the relation between depression and/or
quality of life and adherence was inconsistent. Some studies found that depression affects
adherence while others did not find such relation.[52]
Third, beliefs about medication might play a role in taking medication. Doubts about the
necessity of cART and concerns about adverse effects of cART predict lower levels of
adherence to cART.[53-57] All these psychosocial factors may relate to each other and predict
nonadherence and virological failure. However, there is little and inconsistent knowledge
about the exact mechanism of the prediction of nonadherence and virological failure by these
psychosocial factors.

Immigrant HIV infected patients in the Netherlands
The HIV infected population in the Netherlands has evolved from a population mainly
consisting of Dutch MSM to a population with an increasing percentage of HIV patients being
infected heterosexually and of immigrants. Patients born in Sub Saharan Africa, and Surinam
and the Netherlands Antilles form the largest group of immigrants.[58] CART was found to
be less effective among immigrant HIV infected patients in the Netherlands, as demonstrated
by a lower incidence of suppression of HIV RNA to levels below 50 copies/ml blood among
immigrants in comparison to Dutch indigenous patients.[59] In another Dutch cohort, nonEuropean patients more often failed on cART than European patients.[60] Worse treatment
outcome among immigrants might be due to lower adherence to cART. In the Americas,
studies have found worse adherence among non-whites.[23,6] Additionally, the clinical
impression of poorer adherence among immigrant HIV infected patients was confirmed in
studies in the Netherlands, which showed more unstructured treatment interruptions among
immigrant patients [62] and more self-reported nonadherence.[63]
It is often thought that immigrant patients do not take their medication correctly, because
they have more difficulties understanding the disease and treatment instructions. However,
HIV infected immigrants in the Netherlands who originated from Sub Saharan Africa, Surinam
or the Dutch Antilles were found to have adequate knowledge of HIV infection and treatment.
[64,65] Consequently, the difference in adherence to cART and treatment outcomes between
immigrant and indigenous Dutch patients cannot be explained by a difference in HIV related
knowledge. Remarkably, a qualitative study showed that immigrant HIV infected patients
reported lower levels of quality of life. Also, immigrant patients reported considerable levels
of depression and HIV stigma concerns, especially fear of social exclusion.[64] As mentioned
above, HIV stigma and depression are known risk factors for nonadherence. Additionally, HIV
stigma associated with taking medication was shown to influence adherence directly in ethnic
minority groups.[66] The finding that patients in ethnic minority groups experience more
depression than indigenous patients confirms findings from earlier studies.[47] Moreover,
beliefs about medication are influenced by ethnic background.[67] Therefore, poorer
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adherence and worse treatment outcome among immigrant patients may be caused by poorer
levels of quality of life, more HIV stigma and depression, more doubts about the necessity
of cART and more concerns about adverse effects of cART in comparison to indigenous
patients. These factors have never been investigated simultaneously in a single multivariate
model.

Outline of thesis
The overall aim of this thesis is to investigate the extent to which quality of life, HIV stigma,
depression and beliefs about medication influence adherence to cART and treatment outcome
among HIV infected patients in the Netherlands. An additional aim is to examine the extent
to which these factors account for differences in levels of adherence and treatment outcome
between immigrant patients and Dutch indigenous HIV infected patients.
In this thesis, several terms are used to indicate HIV medication in the different chapters
and they are used as synonyms. These are combination Antiretroviral Therapy (cART), Highly
Active Antiretroviral Therapy (HAART) and Antiretroviral (ARV) drugs. The term ‘ARV’ is
mostly used when referring to particular drugs. Additionally, another term for quality of life
is used in chapter 3, namely Health-Related Quality of Life (HRQL).
The first two chapters focus on quality of life. Improvement of quality of life is one of the
main goals of cART and quality of life might influence adherence to treatment and treatment
outcome. Symptoms experienced by patients may affect quality of life. In chapter 2 we
describe a longitudinal study that examines the course of self-reported symptoms and their
relation with concurrent quality of life, particular ARV drugs and concurrent virological failure.
This was investigated in HIV infected patients who participated in the Netherlands in the
AIDS Therapy Evaluation in the Netherlands (ATHENA) cohort.
Former studies have shown that quality of life predicts survival; however these studies were
limited due to a small sample size or a short follow-up time. To examine the effect of quality
of life on treatment outcome in terms of survival, we conducted a longitudinal study, which
is described in chapter 3. In this study we investigated the influence of quality of life at
baseline on survival of HIV infected patients on cART in the ATHENA cohort.
The following two chapters target primarily on the measurement of adherence. Because
the optimal way to calculate pharmacy refill adherence is largely unknown, we investigated
different calculations of pharmacy refill adherence in their ability to predict virological failure
in chapter 4. This study was part of the larger THETRHA (THerapieTRouw HAart which
can be translated into Adherence to cART) study in which pharmacy refill data were collected
from multiple pharmacies. We were therefore able to investigate the feasibility of conducting
such a study when multiple pharmacies are involved. Considering the calculation, we first
investigated the extent to which taking into account leftover medication in pharmacy refill
adherence impacts the prediction of virological failure. Second, we investigated the effect of
accounting for instructed treatment interruptions on the prediction of virological failure.
Another method to assess adherence to cART is self-report. This way of measuring
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adherence may however be subject to social desirability bias. In chapter 5, we investigated
the relationships between self-reported adherence and virological response for HIV infected
patients who are more prone to respond in a socially desirable way compared with HIV
infected patients who are not. Patients participated in the ATHENA cohort.
The remaining chapters focus on the explanation of nonadherence by psychosocial factors.
One factor determining treatment adherence is beliefs about medication. In chapter 6, we
studied the influence of doubts about the necessity of cART and concerns about its adverse
effects on adherence to cART among HIV infected patients in the ATHENA cohort.
HIV stigma might be another important predictor of nonadherence to cART. To ensure the
use of an adequate measure for HIV stigma, we first evaluated the use of the Berger HIV
stigma scale [48] in a population of Dutch indigenous and immigrant HIV infected patients
using an interview format. This study is part of the THETRHA study and is described in
chapter 7.
In chapter 8 we examined the extent to which adherence to cART and treatment
outcome are explained by a model in which immigrant origin influences treatment adherence
and outcome via HIV stigma, depression, quality of life, and beliefs about medication. We
investigated this in the THETRHA population.
A summary of our findings is given in chapter 9. Recent developments and suggestions for
further research are also provided and discussed.
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Purpose

Abstract

Background: HIV-infected patients on combination antiretroviral therapy (cART)
may experience many symptoms affecting quality of life and treatment outcome.
We longitudinally investigated to what extent HIV-infected patients receiving cART
experience symptoms and whether symptoms were related to concurrent quality of life
and virological failure.
Methods: Patients from the ATHENA-cohort completed questionnaires on selfreported symptoms and quality of life (MOS-HIV) every 6 months (January 1998-Jun
2005). A physical health summary score (PHS) and a mental health summary score
(MHS) were calculated. Growth curve models were conducted to investigate the course
of symptoms. Random effect models were carried out to study associations.
Results: We included 391 patients. Symptoms that increased significantly over time
were numb feeling in fingers or toes, pain in legs, pain when urinating, sore muscles
and difficulties with seeing (p<0.05). All self-reported symptoms were related to
lower levels of PHS and MHS (p<0.01). Trouble with sleeping (OR=1.5; 95%CI=1.042.2), constipation (OR=2.8; 95%CI=1.7-4.8), pain in legs (OR=1.8; 95%CI=1.2-2.6) and
numb feeling in fingers or toes (OR=1.7; 95%CI=1.1-2.7) were related to concurrent
virological response.
Conclusion: HIV-infected patients on cART report a large range of symptoms.
Management of symptoms is relevant because a number of symptoms are related to
poorer quality of life and virological failure.
Key-words: Self-reported symptoms; Quality of life; cART; Virological response

Combination antiretroviral treatment (cART) has significantly reduced mortality of HIV
infection.[1] However, symptoms still play a central role in the patient’s experience of HIV
disease, regardless of CD4-cell counts or specific cART regimens.[2] The variety and severity
of symptoms, even if they are mild to moderate, might have a negative impact on the quality
of life and treatment adherence.[3-10] Moreover, symptoms also strongly predict virological
rebound among patients on cART who have reached virological suppression,[11] and low
quality of life is associated with a decreased length of survival among HIV infected patients.
[12-14] Because of these risks of virological rebound and mortality, management of symptoms
is of paramount importance.
There is ample evidence that symptoms reported by patients differ from physician-based
observations.[10,15] Often, health care providers underreport or underestimate symptoms.
[16] Therefore, reporting of symptoms by patients themselves will provide genuine insight in
their experience of symptoms.
Symptoms may be caused by HIV-infection itself and secondary infectious complications.
Symptoms may also be caused by medication side effects, which vary per cART-combination.
[17-19] As a result, the course of self-reported symptoms may change over time due to changes
in the immune system and switching to other cART regimes. To our knowledge, no studies
with a long-term follow-up on the experience of symptoms have been carried out among
HIV-infected patients. We need to know how patients fare regarding their symptomatology
over long periods of time. This information is relevant for patient management, to enhance
their quality of life and reduce their risk of virological failure and mortality.
We investigated the extent to which patients experienced a variety of symptoms in a cohort
of HIV infected patients receiving cART with a median follow-up of 5 years. The first aim
was to investigate the course of self-reported symptoms over time. Next, to investigate
the relevance of self-reported symptoms for the individual patient, we explored associations
between self-reported symptoms and concurrent quality of life and virological failure.

Method
Patients
Patients participated in the Dutch national observational cohort ATHENA. This cohort
encompasses all known HIV-1 infected patients in the Netherlands who are followed up
in one of the 22 HIV care and treatment centers. Epidemiological, clinical, virological and
immunological data are collected retrospectively at entry in the cohort and prospectively
thereafter. Further details about the ATHENA-cohort have been described elsewhere.[20]
The present study was conducted in a subset of the ATHENA population, the ATHENA focus
group, in which additional scientific research questions were investigated. Data collection
for this group was started in 1998. The focus group enrolled patients on cART or starting
cART with sufficient literacy in Dutch or English to complete self-report questionnaires on
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symptoms and quality of life. Patients received the questionnaire from their HIV counselor
or their physician when visiting the outpatient clinic for a scheduled visit. The questionnaire
was completed at the outpatient clinic or at home, depending on the choice of the patient
and the outpatient clinic facilities. Completed questionnaires were returned in a pre-stamped
sealed envelope.
Questionnaires were completed by 517 patients at inclusion in the ATHENA project from May
1998 onwards and subsequently repeated every 6 months until December 2000. Following
extra funding, the data collection on quality of life and self-reported symptoms started again
in April 2002 and ended in June 2005. Three-hundred-ninety-one patients participated in
the second period of the data collection. The present study reports on these 391 patients.
The study was approved by the Institutional Review Board of all participating centers, and all
patients gave written informed consent.
Questionnaire
The symptom checklist was derived from the European Organization for Research and
Treatment of Cancer Quality of Life Questionnaire – Core 30, and an HIV/AIDS-specific
questionnaire.[21,22] The checklist comprised 28 items referring to symptoms related to
HIV infection or antiretroviral (ARV) treatment. Examples of items are trouble with sleeping,
nausea, headache, sore muscles, fever, dry mouth, tingling of hand or feet and difficulties with
seeing. In the second part of the data collection two items were added, asking for having an
abnormal body fat distribution or a decreased interest in sex. The total checklist comprised
30 items. Symptoms were scored on a four-point scale with the response categories ‘not at
all’, ‘a little’, ‘quite a bit’, and ‘very much’. The 4-point scale scores were dichotomized into
‘no symptoms’ versus ‘reporting symptoms’. In addition, the 4-point scale scores were linearly
transformed to a scale of 0 to 100. Here, the scores reflect a combination of prevalence and
severity, because patients reporting to have experienced symptoms response to what extend
they experience the symptoms on a scale.
Quality of life was measured using the Medical Outcomes Study HIV Health survey (MOSHIV). The MOS-HIV contains ten subscales from which a physical health summary (PHS) and
a mental health summary (MHS) score can be calculated.[23] Summary scores range from 0
to 100 with higher scores indicating better quality of life. Summary scores are standardized
to a population mean of 50 with a standard deviation of 10.[23] The MOS-HIV summary
scores of PHS and MHS yield high levels of reliability and validity.[23-25]
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of life and detectable viral load: type of cART regimen, specific type of drugs, and current
CD4-cell count. We distinguished the following antiretroviral regimens: cART containing a
single PI, a ritonavir-boosted PI, an NNRTI or an NNRTI plus a PI, and non-cART regimens.
The outcome variable of plasma HIV-1 RNA concentration was measured at the time of
completing the questionnaire and was considered detectable when above 500 copies /ml.
Analyses
Percentages of reported symptoms (dichotomized score) per patient over time were calculated
by dividing the number of questionnaires in which the specific symptom was reported by the
total number of questionnaires for each patient. To investigate the course of symptoms
over the years since the start of cART, we carried out growth curve models with random
intercepts and slopes for each symptom separately, using the linearly transformed symptom
scale scores (SPSS mixed models). These curves show the mean severity of symptoms over
time since starting cART. Growth curve models were conducted in SPSS version 15.
To investigate associations of specific symptoms at each moment of completing the
questionnaire with concurrent quality of life we conducted repeated measures analyses of
variance (SAS proc mixed) with the continuous scales of PHS or MHS as dependent variables
respectively. Negative ß-estimates with standard errors indicate a negative relationship with
PHS and MHS (i.e. a higher level of symptoms is associated with lower levels of PHS/MHS).
The relation between a certain symptom and PHS or MHS respectively was adjusted for
demographic and clinical parameters that were significantly (p<0.05) related to PHS or MHS
respectively in univariate analyses either at study entry or at the time of completing the
questionnaire. For these analyses we used SAS version 9.1.
To investigate associations of specific symptoms with concurrent virological response, we
conducted random-effect models (R fit.ranef) with concurrent detectable viral load as
dependent variable. For these analyses, the dichotomized symptom scores at the moment
of completing the questionnaire were used as independent variables resulting in odds ratios
for the risk of concurrent detectable viral load. We adjusted for demographic and clinical
parameters that were univariately related with p<0.05 to a detectable viral load either at
study entry or at the time of completing the questionnaire. These analyses were conducted
in R version 2.10.1.

Results
Demographic and clinical parameters
We considered the following demographic and clinical characteristics at study entry for
their association with quality of life and detectable viral load at the time of completing the
questionnaires: sex, age, country of birth, year of study entry, HIV transmission route, CDCclass, CD4-cell count, plasma HIV-1 RNA concentration, number of years being HIV positive
and number of years on cART, and having had treatment with antiretroviral drugs (ARV) prior
to the start of cART. Additionally, we considered parameters at the moment of completing
the questionnaire that might change over time for their relationship with concurrent quality

Patients
A total of 391 patients were included in the present study, who completed a total of 2851
questionnaires (range: 1 to 16 per patient). The median period of follow-up was 5.1 years
(range: 0 to 7.5 years). Table 1 presents patient characteristics at study entry.
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Table 1: Patient characteristics at the moment of completing the first questionnaire
						

N (%)

Total						
Sex
Male					
Female					
HIV transmission route
Homosexual				
Heterosexual				
Injection drug use 				
Other					
Country of birth
Netherlands				
Other					
Unknown					
Age, years*					
Number of years since first positive HIV test result*
CDC-class
A					
B					
C					
Unknown					
CD4-count x10E6/l *				
Plasma viral load, copies/ml *				
Treatment naïve at start cART
Yes					
No					
Unknown					
cART combination at entry in QoL-study
NNRTI-based				
Non-boosted PI				
Boosted PI				
NNRTI + PI based				
Other(including three NRTIs)			
No cART**				
Number of years on cART *				

391 (100)
351 (90)
40 (10)
305 (78)
61 (16)
3 ( 1)
21 (5)
340 (87)
48 (12)
3 ( 1)
40.8 (IQR: 34.8-47.3)
2.4 (IQR:0.4-6.5)
182 (50)
92 (25)
94 (26)
23
330 (IQR:164-520)
20,500 (IQR: 400-105,000)

198 (51)
192 (49)
1
38 (10)
132 (34)
59 (15)
15 (4)
15 (4)
132 (34)
0.2 (IQR: 0-1.9)

* Median (IQR)
** These patients had not yet commenced cART when they completed the first questionnaire
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Self-reported symptoms over time
On average, patients reported the following symptoms on more than 33% of their
questionnaires: trouble with sleeping (56%), diarrhea (50%), coughing (50%), headache (38%),
sore muscles (43%), pain in legs (40%), decreased interest in sex (50%) and abnormal body
fat distribution (50%).
In figure 1 and 2, the course of the symptoms over time is shown, based on growth curve
models. Symptoms that increased significantly over time were numb feeling in fingers or toes
(p<0.01), pain in legs (p<0.01), pain when urinating (p<0.01), sore muscles (p=0.02), tingling
of hands or feet (p=0.06) and difficulties with seeing (p<0.01). Symptoms that significantly
decreased over time were diarrhea (p=0.03), having a dry mouth (p<0.01), lack of appetite
(p=0.01), coughing (p<0.01), itch (p<0.01), having a fever (p<0.01) and nausea (p<0.01). The
course of other symptoms did not change over time.
Table 2 shows that most symptoms were related to using at least one particular antiretroviral
drug, except coughing, night sweats, pain when swallowing, constipation and pain in legs.
Abacavir, didanosine, indinavir, saquinavir and ritonavir were significantly associated with at
least five symptoms.
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Figure 1: Growth curve models for symptoms that increased over time (including 95%CI)

Figure 2: Growth curve models for symptoms that decreased over time (including 95%CI)
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Table 2: Associations (OR) between symptoms and antiretroviral drugs
					
TDF
ABC d4T
AZT ddI
3TC					
IDV
SAQ
NFV
AMP LOP
RTV
EFV
Trouble sleeping					
1.8**†															
1.9**
Dizzy					
2.2**†																
2.9***
Headache																					
Short of breath								
2.3***‡										
2.4**		
Coughed														
Pain in chest					
1.8**												
Having a fever																					
Flu-like symptoms					
1.8**												
Night sweats														
Pain when swallowing														
Lacked appetite															
1.6**				
1.4**		
Nauseated				
1.7*†
2.4***†		
1.6***†								
2.1***		
13.2**		
2.1***		
Vomited								
1.4**‡														
Diarrhea					
1.9*†											
10.1*** 11.3***		
4.1*** 4.7***		
Constipated														
Abdominal pain															
2.5***				
1.4**		
Pain in stomach															
1.7**				
1.5**		
Sore muscle					
1.8**												
Pain in legs														
Tingling hand/feet								
1.9**†									
Numb feeling in fingers/toes																		
2.4**
Dry mouth								
4.1***‡											
1.5***		
Tingling feeling around mouth/tongue													
4.3***				
3.3***		
Different taste								
3.2***†							
2.4***				
2.5***		
Itch															
2.1***							
Skin changes														
2.5***							
Difficulties seeing														
Pain when urinating													
3.5***					
2.7*** 3.0**
Decreased interest in sex			
2.7***				
2.9**						
4.0***					
2.5***		
Abnormal body fat distribution			
3.5**
5.2***		
5.4*** 3.2***					
4.4**
10.0***				
4.0***		
*p<0.05, **p<0.01, ***p<0.001
† Adjusted for concurrent use of protease inhibitors
‡ Adjusted for use concurrent of non-nucleoside reverse transcriptase inhibitors
tdf=tenofovir;ddc=zalzitabine;abc=abacavir;d4t=sstavudine;azt=zidovudine;ddi=didanosine;3tc=lamivudine;idv=indinavir;
saq=saquinavir;nfv=nelfinavir;amp=fasamprenavir;lop=lopinavir;rtv=ritonavir;efv=efavirenz;nvp=nevirapine;atv=atazanavir

NVP

1.5***

1.7***

2.5***

2.2**
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Association of symptoms with quality of life and virological response
After adjustment for the demographic and clinical parameters age, years since first positive
HIV test, years on cART, CD4-count at completing the questionnaire, CDC class, cART
combination, treatment naïve and year of study entry, all symptoms were significantly related
to concurrent lower levels of physical quality of life (p<0.01). After adjustment for the
demographic and clinical parameters years since first positive HIV test, years on cART, RNA
copies/ml blood at study entry, cART combination and treatment naïve, all symptoms were
significantly related to concurrent lower levels of mental quality of life (p<0.01).
Additionally, after adjustment for the parameters country of birth, years since first positive
HIV test, years on cART, CD4-count at date of completing the questionnaire, CDC class,
cART combination, treatment naïve and year of study entry, the following symptoms were
related to a concurrent detectable viral load: trouble with sleeping (OR=1.5; 95%CI=1.042.2), constipation (OR=2.8; 95%CI=1.7-4.8), pain in legs (OR=1.8; 95%CI=1.2-2.6) and numb
feeling in fingers or toes (OR=1.7; 95%CI=1.1-2.7).

Conclusion
The present study describes the course of self-reported symptoms among HIV-infected
patients on cART during a median follow-up of five years. Our study shows that considerable
numbers of patients on cART report many symptoms over a long period of time. Numbness
of fingers/toes, pain in legs, pain when urinating, sore muscles, tingling hand/feet and difficulties
were reported increasingly over time. Most of the symptoms were related to using particular
antiretroviral drugs. All symptoms were associated with reduced levels of concurrent physical
and mental quality of life, and several self-reported symptoms were independently associated
with a concurrent detectable viral load.
This is the first longitudinal study with a long follow-up time since initiating cART in which
self-reported symptoms were investigated in relation to both concurrent quality of life and
virological outcome. The high percentage of self-reported symptoms in our study is in line
with former studies, in which up to eighty-five percent of patients on cART reported specific
symptoms.[10,18,19] The finding that all self-reported symptoms were related to both
physical and mental quality of life is important, because studies have shown that impaired
quality of life is associated with worse survival, even after adjusting for clinical parameters.
[11-13] Also, former studies have shown that self-reported symptoms additionally influence
the level of treatment adherence and survival.[6,7,9-11,18]
In general, it is unclear whether symptoms result from the HIV infection itself or are induced
by cART. After initiating effective cART, it is to be expected that HIV-related symptoms and
symptoms associated with opportunistic infections decrease over time. Most self-reported
symptoms in this study were associated with particular ARVs, and many of these were well
known side effects of that particular ARV. Our finding of an increase in particular symptoms
over time and concurrent relationship with particular ARV drugs are suggestive that these
symptoms were side effects. However, no causal inferences can be made because symptoms
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and use of ARV drugs were concurrently measured. The finding that numb feeling in fingers
or toes and pain in legs increased over time and had a relation with concurrent detectable
viral load is worrisome and deserves attention. Possibly, these symptoms led to lower levels
of adherence, which may have resulted in a subsequent increase in viral load.
Our study has several limitations. Inherent to the long follow-up period, the cART regimens
in our study do not completely reflect cART regimens that are currently used in Western
European countries. However, this does not affect the conclusion that in general symptoms
are related to quality of life and treatment failure, and many of the drugs used in our study are
still being used nowadays, such as efavirenz, lamivudine and ritonavir. Moreover, in resourcelimited countries, the cART-combinations that were used during the time of our study are
still widely used as first-line combinations. Therefore, these results are also relevant for those
countries.
Also inherent with to long follow-up period is the relatively homogeneous composition of
our study population, consisting mainly of Dutch Men having Sex with Men (MSM). The last
limitation is that no causal inferences can be made about the relationship between selfreported symptoms and concurrent quality of life and virological response.
Strengths of our study include a long follow-up of 5 years, with a large sample that regularly
completed a questionnaire on symptoms and quality of life. Another strength is the
embedment of our study within the ATHENA cohort, which assesses a large range of clinical
and laboratory measures. Consequently, we were able to investigate the relation between
self-reported symptoms and concurrent virological response.
In summary, our study is the first to show that HIV infected patients on cART report many
symptoms over a long period of time. Several self-reported symptoms increase over time.
Our study has implications for the management of HIV-infected patients who have initiated
cART a number of years ago. Adequate attention should be given to assessing symptoms from
the patient’s perspective, [16,26] in particular those associated with virological failure. The
level of symptoms as perceived by the patient may be high.
Management of symptoms is relevant because a number of symptoms are related to poorer
quality of life and virological failure. It is important to search for ways to relieve those
symptoms, in order to improve quality of life and diminish the chance on treatment failure.
Possible interventions might target the symptoms (e.g. medication, social interventions), or
alternative treatment combinations can be prescribed. Future studies should investigate how
to intervene in order to reduce self-reported symptoms.
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Introduction

Abstract

Background: Previous studies have shown that health-related quality of life (HRQL)
predicts survival in patients infected with human immunodeficiency virus (HIV).
However, these studies predated the highly active antiretroviral therapy (HAART) era,
included only a few patients receiving HAART, or had a limited duration of follow-up.
This study investigates whether HRQL predicts survival among HIV-infected patients
receiving HAART.
Methods: HIV-infected patients participating in the focus group of the AIDS Therapy
Evaluation in the Netherlands (ATHENA) study and starting or already receiving
HAART completed the Medical Outcomes Study HIV Health Survey at study entry
(May 1998 through December 2000). The physical health summary (PHS) and mental
health summary (MHS) scores were calculated. All-cause mortality was established at
31 March 2008. Kaplan-Meier analysis and Cox regression models were preformed to
predict survival.
Results: The median follow-up was 8.4 years. Sixty-six patients (11.8%) died during
follow-up. We found a significant relation between quartiles of PHS and survival (P <
.001, log-rank test). Of patients with a PHS, 26 (20%) died in quartile 1 (indicating worst
HRQL), 17 (13%) died in quartile 2, 10 (8%) died in quartile 3, and 5 (4%) died in quartile
4 (indicating best HRQL) (P < .001). The prediction of PHS on survival was independent
of other (clinical) parameters (P < .001). No relation was found between MHS and
survival (P = .13).
Conclusion: Patient-reported HRQL predicted survival among HIV-infected patients
receiving HAART. This information could be highly useful for physicians in determining
the prognosis of their patients.
Key-words: Health-related quality of life; Survival; HAART; HIV

Survival among patients infected with human immunodeficiency virus (HIV) has significantly
improved since highly active antiretroviral therapy (HAART) became available in 1996.[1] Yet,
eradication of HIV infection cannot be achieved with current HAART regimens, and patients
have to continue taking HAART indefinitely. HAART regimens are now more effective, easier
to take, and often better tolerated than the first HAART regimens. Still, patients are burdened
with having to take lifetime treatment with potential side effects, which may diminish their
health-related quality of life (HRQL). Measures of HRQL reflect the impact of both disease
and treatment as perceived by the patient. Improving patients’ HRQL is recognized by HIV
treatment guidelines as 1 of the therapeutic objectives.[2]
Evidence is accumulating to support the theory that HRQL predicts survival in several
community samples and in patients with a variety of diseases.[3-5] To our knowledge, only
three studies have investigated whether HRQL predicts survival among HIV-infected patients.
These studies found that HRQL was a significant predictor of survival, even after adjustment
for known clinical risk factors.[6-8] However, the relevance of these studies for today’s clinical
practice is uncertain because they predated the HAART era, had a limited duration of followup, or included only a few patients undergoing HAART.
If HRQL would independently predict mortality, physicians could consider HRQL in
conjunction with clinical parameters when assessing the prognosis of HIV-infected patients.
The aim of the present study was to investigate whether HRQL predicts survival in the
national AIDS Therapy Evaluation in the Netherlands (ATHENA) cohort, consisting of HIVinfected patients receiving HAART with a long follow-up time.

Methods
Participants
Patients participated in the Dutch national observational cohort ATHENA. This cohort
encompasses all known HIV-1 infected patients in the Netherlands who are followed up in 1 of
22 treatment centers that provide HIV care. Epidemiologic, clinical, virologic and immunologic
data are collected retrospectively at entry into the cohort and prospectively thereafter. Initially,
ATHENA only enrolled adults infected with HIV-1 who were either starting or already using
antiretroviral therapy with at least 1 of the drugs that were licensed in the Netherlands from
July 1996 onward (ie, all protease inhibitors [PIs] and nonnucleoside reverse transcriptase
inhibitors [NNRTIs], lamivudine and stavudine). For the current study, HAART was defined
as a combination of at least 3 drugs from at least 2 classes or a combination of 3 or more
nucleoside reverse transcriptase inhibitors (NRTIs), including abacavir or tenofovir. Further
details about the ATHENA cohort are described elsewhere.[9,10]
In a subset of the entire ATHENA population, the ATHENA focus group (N = 584), which
consists of patients receiving HAART or starting HAART with sufficient literacy in Dutch
or English to complete self-report questionnaires, HRQL questionnaires were administered
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from May 1998 through December 2000. A total of 570 patients (response rate, 97.6%)
gave informed consent for participation and completed a questionnaire. For ten patients no
endpoint was registered in ATHENA; therefore, the present study reports on 560 patients.
HRQL
HRQL was measured using the Medical Outcomes Study HIV (MOS-HIV) Health Survey.
The MOS-HIV Health Survey contains ten subscales from which physical health summary
(PHS) and mental health summary (MHS) scores can be calculated. The subscales of physical
functioning, pain, role functioning, social functioning and health perceptions, contribute most
to the PHS. The subscales of mental health, health distress, overall quality of life, cognitive
functioning and vitality, contribute most to MHS.[11] All scales and summary scores ranging
from 0 to 100, with higher scores indicating better HRQL and lower scores indicating worse
HRQL. Summary scores are standardized to a population mean (± standard deviation) of 50
± 10.[11] The MOS-HIV Health Survey subscales and the PHS and MHS yield high levels of
reliability and validity.[11-13]
Survival
The endpoint of the study was all-cause mortality. A distinction in causes of death was made
using the categorization of the Coding of Death in HIV Project (CoDe).[14] Mortality was
registered by the treating physician or counselor of the patient concerned. We established
this end point at 31 March 2008 when we closed the database for the current analyses. Of 10
patients (1.8%), no end point was registered.
We calculated survival time from the date of completion of the HRQL questionnaire. Time
was censored at the end of follow-up, which was the last contact with the hospital or time of
death, whichever occurred first.
Demographic and clinical parameters
We considered the following demographic and clinical characteristics at study entry
for their prediction on survival: sex, age, country of birth, HIV transmission route, having
had a C-class event according to the 1993 Centers for Disease Control and Prevention’s
definition and categorization of HIV-1 related events,[15] CD4 cell count and plasma HIV1 RNA concentration at study entry and at start of HAART, having had treatment with
antiretroviral drugs before the start of HAART, type of antiretroviral regimen, and number of
years undergoing HAART (table 1). Viral load was considered undetectable when the plasma
HIV-1 RNA concentration was <500 copies/mL. We distinguished the following antiretroviral
regimens: HAART containing a single PI, a ritonavir-boosted PI, an NNRTI or an NNRTI plus
a PI and non-HAART regimens.
Statistical analyses
We calculated the median PHS and MHS scores. The PHS and MHS scores had a skewed
distribution toward most patients who reported a relatively good HRQL. Therefore, we
divided the PHS and MHS into quartiles, with quartile 1 indicating worst HRQL and quartile
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4 indicating best HRQL.
We conducted χ 2tests to investigate differences in percentage of patients who died. Survival
curves by quartiles of PHS and MHS scores were estimated by the Kaplan-Meier method.
Differences in survival by quartile of PHS and MHS scores were tested using log-rank tests.
We used Cox proportional hazards regression models to evaluate the prediction of PHS,
MHS, clinical and demographic variables on survival. For these analyses, PHS and MHS were
included as continuous variables. The calculated hazard rate (HR) depicts the risk of death.
We explored the prediction of the ten subscales on survival bivariately to obtain more insight
into the contribution of the subscales. The PHS and MHS could not be calculated when
subscale scores were missing. The prediction of missing the summary scores or subscales on
survival was calculated using Cox proportional hazards regression models.
All variables that were bivariately associated with survival (P < .25) were introduced into a
multivariate Cox regression model using backwards stepwise analysis. Variables were kept in
the model when significantly associated with survival (P < .05). Schoenfeld-tests of residuals
were conducted to examine whether the proportional hazards assumption was met (P < .05).
In patients who died we explored post hoc whether there was a difference in PHS and MHS
scores among the different causes of death, using Wilcoxon Rank Sum test ( P < .05). We
used SAS statistical software, version 9.1 (SAS Institute) for analyses.

Results
Participants
Characteristics of patients at study entry are presented in table 1. A total of 404 patients
(72%) were already on HAART at study entry, and 156 patients (28%) started HAART at or
just after study entry (data not shown). Sixty-six patients (11.8%) had died by 31 March 2008.
The median survival time was 8.4 years (interquartile range, 7.4-8.9 years).
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Table 1. Patient Characteristics at Study Entry (n = 560)
Characteristics
Men
Women
Age, median (IQR), years
Country of birth
The Netherlands
Other country
Unknown

509 (91)
51 (9)
40.5 (34.3-47.0)
465 (83)
90 (16)
4 (1)

HIV transmission route
Homosexual
Heterosexual
Injecting drug use
Blood-blood
Unknown

426 (76)
85 (15)
14 (3)
9 (2)
26 (5)

Having had a CDC-C-event at study entry
Yes
No

172 (31)
388 (69)

CD4 count at study entry, median (IQR), x 10E6/L
CD4 count at start of HAART, median (IQR), x 10E6/L
Plasma HIV RNA level at study entry, median (IQR), copies/mL
Plasma HIV RNA level at start of HAART, median (IQR), copies/mL
Having had antiretroviral treatment before starting HAART
No
Yes

PHS and MHS scores and survival
Quartiles of PHS and MHS comprised 131 patients, except for Q1, which comprised 132
patients. For 35 patients, we could not calculate PHS and MHS scores because of missing
values. Of patients with a PHS score, 26 (20%) died in quartile 1, 17 (13%) died in quartile 2,
10 (8%) died in quartile 3, and 5 (4%) died in quartile 4 (P < .001). Of patients with an MHS
score, 15 (11%) died in quartile 1, 17 (13%) died in quartile 2, 16 (12%) died in quartile 3, and
10 (8%) died in quartile 4 (P = .52). Of patients who had no summary scores, 8 (23%) died.
We observed no differences in characteristics at study entry between patients with missing
summary scores compared with patients with complete data. Figure 1 and figure 2 display the
Kaplan-Meier curves for patients in the different quartiles of PHS and MHS scores, including
those who had no summary scores. A significant difference in survival was found among the
quartiles of patients with a PHS score (P < .001) but not among the quartiles of patients with
an MHS score (P = .13).
Twenty-two patients (33%) died of AIDS-related diseases, such as malignant tumors and
infections, 12 (18%) of heart and lung conditions, 11 (17%) of non-AIDS-related malignant
tumors, 6 (9%) of liver and pancreas conditions, 6 (9%) of suicide, accidents or euthanasia, 4
(6%) of non-AIDS-related infections, and 5 (8%) of unknown conditions. There was no clear
pattern of differences in PHS and MHS scores among the different causes of death.

320 (169-500)
210 (90-350)
3140 (400-100000
82650 (21916-237115)
267 (48)
293 (52)

Type of HAART regimen
Non-HAART or single or dual therapy
PI nonboosted
PI ritonavir boosted
NNRTI
PI and NNRTI
Unknown

32 (6)
269 (48)
116 (21)
85 (15)
25 (5)
33 (6)

Years receiving HAART, median (IQR)
PHS score, median (IQR)
MHS score, median (IQR)
Survival time, median (IQR), years

0.5 (0.0-1.9)
50.7 (39.7-57.6)
49.1 (41.5-56.2)
8.4 (7.4-8.9)

NOTE. Data are no. (%) of patients unless otherwise indicated. CDC-C event, C-class according to the 1993 Centers for Disease
Control and Prevention’s definition and categorization of HIV-1-related events; HAART, highly active antiretroviral therapy; HIV,
human immunodeficiency virus; IQR, interquartile range; MHS, mental health summary; NNRTI, nonnucleoside reverse transcriptase
inhibitor; PHS, physical health summary; PI, protease inhibitor

cum survival

Sex
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time to end of follow-up (years)
Number at risk
		
		
		
		

Q1
Q2
Q3
Q4
No PHS

132
131
131
131
35

119
123
127
131
32

116
120
123
129
30

110
114
119
122
27

72
89
91
84
18

Figure 1 Survival in different quartiles (Q1-Q4) of the physical health summary (PHS) (P < .001);
the number of patients at risk decreases because of events or limited follow-up
(Kaplan Meier analysis; N = 560).
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Table 2. Predictors of Survival (Cox regression with Hazard Ratio [HR] meaning Risk of Death)
								
Variable				
No. of		
No. of patients
				
patients		
who died (%)

cum survival

Total				
560		
66(12)		
PHS score for each 5 points						
Sex				
Male			
509		
63 (12)		
Female			
51		
3 (6)		
Age at study entry for each 5 years					
Transmission route
Homosexual		
426		
50 (12)		
Heterosexual		
85		
6 (7)		
Intravenous Drug Use		
14		
4 (29)		
Blood			
9		
1 (11)		
Other			
26		
5 (19)		
Antiretroviral treatment before HAART
No 			
267		
12(4)		
Yes			
293		
54(18)		

time to end of follow-up (years)
Number at risk
		
		
		
		

Q1
Q2
Q3
Q4
No PHS

132
131
131
131
35

125
123
124
128
32

124
119
120
120
30

117
114
115
119
27

79
83
84
90
18

Figure 2 Survival in different quartiles (Q1-Q4) of the mental health summary (MHS) (P =
.13); the number of patients at risk decreases because of events or limited follow-up (Kaplan
Meier analysis; N = 560).

Predictors of survival
Table 2 gives the results of the bivariate and multivariate Cox regression analyses for prediction
of continuous scores of PHS and MHS and sociodemographic and clinical parameters on
survival. The HRs indicate risk of death. The PHS predicted survival bivariately (HR for each
5 points, 0.8; 95% confidence interval [CI], 0.7-0.9), whereas the MHS did not significantly
predict survival (HR for each 5 points, 0.9; 95%CI, 0.8-1.1; P = .13).
Of the 10 subscales, physical functioning (P < .001), pain (P < .001), role functioning (P < .001),
social functioning (P = 0.01), and general health (P = .01) predicted survival. Health distress
(P = .47), mental health (P = .30), vitality (P = .13), cognitive functioning (P = .13), and overall
quality of Life (P = .1 5) did not predict survival. When the summary scores were missing, the
risk of death increased (HR, 2.3; 95%CI, 1. 1-4.7). Lack of the following subscales increased
the risk of death: cognitive functioning (P = .01), health distress (P = .03), vitality (P = .03), pain
(P = .04), and mental health (P = .05).
Multivariate analysis showed that higher PHS score (HR for each 5 points, 0.8; 95%CI, 0.7-0.9)
and no treatment with antiretroviral therapy before the start of HAART (HR, 0.1; 95%CI,
0.05-0.2) were protective for the risk of death. In contrast, higher age (HR for each 5 years,
1.3; 95%CI, 1.1-1.5), having a CD4 cell count less then 200 x 10E6/l at the start of HAART
(HR, 2.1; 95%CI, 1.2-3.8) and having a detectable viral load at study entry (HR, 5.2; 95%CI,
2.8-9.4) increased the risk of death. All variables met the proportional hazards assumption
(P > .05).

	
  

HAART regimen
Non-HAART or
single or dual
therapy			
32		
8(25)		
PI nonboosted		
269		
32(12)		
PI ritonavir
boosted			
116		
7(6)		
NNRTI			
85		
11(13)		
PI and NNRTI		
25		
6(24)		
Unknown			
33		
2(6)		
CDC-C event at study entry
Yes			
172		
39 (23)		
No 			
388		
27(7)		
CD4 cell count at study entry
<200 x 10E6/l		
158		
29 (18)		
≥200 x 10E6/l		
373		
35 (9)		
Unknown 			
29		
2 (7)		
CD4 cell count at start of HAART
<200 x 10E6/l		
233		
40(17)		
≥200 x 10E6/l		
271		
19(7)		
Unknown 			
56		
7(13)		
Detectable viral load at start of HAART
(> 500 copies/mL)
Yes			
445		
44(10)		
No			
11		
2(18)		
Unknown 			
104		
20(19)		
Detectable viral load at study entry
(> 500 copies/mL)
Yes			
309		
45(15)		
No			
224 		
20(9)		
Unknown			
27		
1(4)		
Years receiving HAART, 		
each 1 year						

HR (95%CI)
Bivariate Multivariate
analysis		
analysis

0.8a (0.7-0.9)

0.8a (0.7-0.9)

1
0.5 (0.1-1.5)
1.3a (1.2-1.5)

1.3a (1.1-1.6)

0.5 (0.2-1.3)
0.3 (0.1-1.0)
1.4 (0.4-5.4)
0.6 (0.1-4.8)
1
0.2a (0.1-0.5)
1		

0.1a (0.05-0.2)
1

1
0.4b (0.2-0.9)
0.2a (0.1-0.6)
0.5 (0.2-1.3)
0.9 (0.3-2.7)
0.2 (0.1-1.1)
3.5a (2.2-5.8)
1
2.2a (1.3-3.5)
1
0.8 (0.2-3.4)
2.6a (1.5-4.5)
1		
1.8 (0.8-4.3)

2.1a (1.2-3.8)
1
0.5 (0.2-1.6)

0.6 (0.1-2.4)
1
1.2 (0.3-4.9)

1.8b (1.04-3.0)
1
0.5 (0.1-3.5)

5.2a (2.8-9.4)
1
1.9 (0.2-14.4)

1.7a (1.3-2.0)

NOTE. CDC-C event according to the Centers for Disease Control and Prevention’s definition and categorization of human immunodeficiency
virus 1-related events; CI, confidence interval; HAART, highly active antiretroviral therapy; HR, hazard ratio; NNRTI, nonnucleoside reverse transcriptase inhibitor; PHS, physical health summary; PI, protease inhibitor.
a P < .01.
b P < .05.
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Discussion
Patient-reported HRQL was a significant and independent predictor of survival among
HIV-infected patients receiving HAART with a median follow-up time of 8.4 years in the
ATHENA-cohort. The physical component of HRQL remained a significant predictor even
after adjustment for demographic and clinical factors. Our findings suggest that HRQL could
be used to assess the prognosis among HIV-infected patients in conjunction with demographic
and clinical variables. These results might be of interest to both resource-rich and resourcepoor countries.
The finding that HRQL predicts survival adds to evidence from other studies. A number
of explanations have been proposed for why self-reported HRQL predicts survival over
and above established demographic and clinical prognostic factors.[3] First, self-reported
health status may capture the entire range of symptoms, including subtle signs of disease
progression a person perceives. Second, whereas perceptions of poor health might lead to
behaviors positively influencing health status, they predominantly have been found to induce
behaviors that negatively influence health status, such as lesser involvement in preventive
activities or self-care and nonadherence to screening recommendations, medication, and
treatment. In addition, health perceptions may be influenced by resources in the external
social environment, such as income and social networks, and within-person resources, such
as control over health. Therefore, self-rated health is believed to reflect both perceptions and
subsequent behaviors and resources. [3]
It seems plausible that self-reported HRQL may influence survival in HIV infection, at least in
part, via adherence to HAART. The association between suboptimal adherence to HAART
and an increased risk of mortality is well documented.[3] There is only limited evidence
on the relation between HRQL and subsequent adherence, with inconsistent results.[1618] Several studies have established a relationship between a poorer self-reported mental
health or a higher number of depressive symptoms and an increased risk of HIV disease
progression and/or mortality.[19-22] Self-reported depressive symptoms have been found
to affect survival both directly and via adherence.[7,19-22] Our finding that the PHS but
not the MHS predicted survival is therefore unexpected. Moreover, the subscales expected
to measure depression to some extent (ie mental health, health distress, HRQL, cognitive
function, and vitality) were not predictive of survival. Our finding that the PHS but not the
MHS predicted survival is consistent with 3 previous studies among HIV-infected patients that
predate the HAART era or include only a few patients receiving HAART.[6,7,23]
The subscales that were most predictive of survival were physical functioning, pain, role
functioning, and social functioning.These subscales contribute to PHS and focus predominantly
on limitations in usual daily activities, such as walking the stairs or carrying groceries. Selfreported PHS seems to be an inclusive and robust measure of health, reflecting health aspects
relevant to survival that are not covered by common clinical indicators that we investigated
in the present study. One could speculate that future studies might explore the possibility
of stratifying patients on the basis of their baseline HRQL in clinical trials in which survival
is an endpoint. Although PHS was independently predictive of survival, this does not imply a
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causal relationship. The mechanism by which self-reported HRQL influences survival remains
to be determined.[24] Also, the post-hoc analyses regarding causes of death did not reveal
information about the mechanism because causes of death were too diverse and patient
numbers were to small. Future research should determine the prognostic value of HRQL
on survival in clinical settings. If this prognostic value would be established, it might be useful
to provide patients with the prognostic HRQL information in order to encourage greater
adherence.
An interesting finding is that failure to complete all items of the questionnaire, resulting
in missing summary scores, was associated with an increased risk of mortality. Failure of
completion might be due to fatigue or concentration problems and thereby indicative of
a poor health status. In particular, failure to complete items about cognitive functioning
increased the risk of mortality (HR, >20; P < .001). These items focus on difficulties with
reasoning and solving problems, forgetfulness, trouble paying attention, and difficulties with
concentration and thinking.
Our study has several limitations. A percentage of our patients were already receiving HAART
when they enrolled in ATHENA and completed the HRQL questionnaire. Ideally, we would
have assessed HRQL in all patients at the start of HAART. Restricting our analysis to patients
initiating HAART at enrolment in ATHENA would have reduced our sample size substantially.
By investigating the effect on survival of the pre-HAART HIV RNA concentration, the preHAART CD4 cell count, and the use of antiretroviral treatment before starting HAART, we
attempted to adjust for this limitation. In addition, we analyzed the prediction of HRQL on
survival among those who were treatment naïve at the start of this study (not displayed in
results). The outcomes showed the same trend (PHS: HR for each 5 points, <1) as in the
entire group but were not significant because of small numbers.
Inherent with the long follow-up period of our study, the HAART regimens do not reflect
HAART regimens that are currently used. Current HAART regimens are more effective and
often better tolerated and easier to take than those prescribed at the start of our study.
Possibly, this may influence the association between self-reported HRQL and survival, because
these newer regimens might both have an effect on HRQL and survival. However, knowing
the relationship between HRQL and survival in patients with those HAART regimens remains
of relevance because these patients still form a large percentage of today’s population of HIV
patients. Moreover, the HAART regimens used in the study period are still used in resourcepoor settings.
Also inherent in our prolonged follow-up period is the homogeneous composition of our
study population. Our study population mainly consisted of men having sex with men
(76.1%), which reflects the composition of the HIV-infected population in the Netherlands at
that time. Currently, heterosexuals, especially patients from ethnic minority groups, constitute
a larger part of the HIV-infected population in the Netherlands.[10] Nevertheless, men having
sex with men still form a substantial part of the population of HIV-positive patients. We
therefore believe that our finding that HRQL predicts survival in this group is important.
In line with the composition of the study population is the lack of data on other possible
confounders such as socioeconomic status and access to health care. Both have been found
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to strongly predict mortality. However, we think these factors might play a minor role in
our study because the study sample consists of a homogenous group with an above average
socioeconomic status. Also, in the Netherlands nearly everyone has health insurance and
therefore access to health care. Future studies should corroborate our findings among other
groups of patients and include measurement of other confounders that might predict survival,
such as socioeconomic status.
We choose the MOS-HIV Health Survey for our study because it is the most widely used
measure of HRQL in HIV-infected patients and has good reliability, validity and responsiveness.
[11-13] We previously demonstrated good reliability and validity of a Dutch version of the
MOS-HIV.[25] A potential limitation of the MOS-HIV Health Survey is a low sensitivity
because it is a rather generic measure of HRQL. Nevertheless, the MOS-HIV Health Survey
was a significant predictor of survival in the present study.
The most important strength of our study is the long follow-up period of more than eight
years, giving insight into the prediction in the long term. Other strengths include a large
sample size, embedment of our HRQL study within the ATHENA cohort, which assesses a
larger range of clinical measures then existing studies, and use of the clinically relevant and
unambiguous endpoint all-cause mortality.
In summary, physical HRQL predicts survival in the long term in a population of HIV-infected
patients on HAART independent of demographic and clinical variables. Future research
should determine the prognostic value of HRQL on survival in clinical settings. Also, the
mechanism by which physical HRQL influences survival remains to be determined. Potentially,
this information could be highly useful for physicians in assessing the prognosis of their
patients in resource-rich and resource-poor countries.
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Introduction

Abstract

Background: Refill data are increasingly used to assess adherence in HIV-infected
patients on combination antiretroviral therapy. However, it is not clear how feasible
this method is when multiple pharmacies are involved. Also, the effects of inclusion of
leftover medication from previous refills and prescribed treatment time on adherence
calculations are unknown. We addressed these questions in the present study.

Methods: Adult HIV-1-infected patients were recruited at the outpatient clinic of the
Academic Medical Centre in Amsterdam and asked for their pharmacies’ names. Refill data
were obtained from pharmacies. Percentages of patients misclassified as nonadherent
when disregarding leftover medication and prescribed treatment interruptions were
calculated. Finally, we investigated whether an average adherence calculation of all drugs
or a calculation based on one drug in the regimen best predicted virological failure
(plasma HIV-1 RNA >40 copies/mL).
Results: Two hundred one patients were included. Collecting data from multiple
pharmacies (132) was found to be feasible. Forty-three percent of patients were
misclassified as nonadherent when disregarding leftover medication and 2 percent when
disregarding prescribed treatment time. There was no difference in predicting virological
failure by different calculations of adherence.
Conclusions: These findings suggest that studies using pharmacy refill data should
include leftover medication.
Key-words: Adherence; cART; Pharmacy refills; Operationalizing; Misclassification;
Virological failure

HIV-infected patients have to take lifelong combination antiretroviral treatment (cART). To
prevent treatment failure, high levels of adherence to cART are necessary.[1,2] Treatment
adherence can be measured in numerous ways, although the main strategies used to date
include self-reports of taken medication, electronic monitoring device systems and pharmacy
refill counts. Pharmacy refill counts are increasingly used because data are generally available,
it does not require large efforts from patients, its use is inexpensive, and data are objective.
Additionally, pharmacy data are assumed to be reliable because pharmacies have to register
medication refills to claim expenses with insurance companies.[3] The validity of pharmacy
refill adherence among HIV-infected patients has been supported by studies showing a relation
between pharmacy refill adherence and virological response.[1,4-11]
Although pharmacy refill adherence is a promising method, a number of pertinent questions
remain unanswered about the optimal way to operationalize this method. First, previous
studies were carried out in “closed pharmacy systems” in which all data were retrieved
from 1 registry. However, in many populations, medication is claimed at different pharmacies.
[12] The question arises how feasible collection of data is in a population with multiple
pharmacies.
The second question relates to leftover medication from previous refills and how far back
one needs to go to calculate leftover medication. An individual is classified as nonadherent
when the pills collected are insufficient, while in reality he/she could have been adherent
because he/she might have leftover medication in possession.
The third question relates to the added value of comparing pharmacy refills with prescribed
treatment time. A physician might have advised the patient to stop taking medication because
of, for example, adverse effects. Calculating adherence based on refills only would classify
such a patient as nonadherent, while he or she actually adheres to an instructed treatment
interruption.
Fourth, several calculations for adherence are possible, because cART regimens consist of
more than 1 drug. Some studies defined nonadherence based on only a single drug in the
regimen, typically the protease inhibitor (PI), non-nucleoside transcriptase inhibitor (NNRTI)
or abacavir, that is, the index drug, whereas others used the lowest adherence percentage
of any of the drugs used. The alternative is to calculate the average adherence to all drugs
in the regimen. All methods illustrated that higher adherence resulted in a higher chance of
HIV–RNA suppression.[4-8,10,13] To date, no direct comparison among these methods in
their ability to predict virological outcome has been published.
The first aim of the present study was to examine the feasibility of collecting pharmacy refill
data in a population of HIV-infected patients with multiple pharmacies. The second aim was
to investigate the added value of including leftover medication and prescribed treatment time
in the calculation of pharmacy refill adherence when predicting virological failure. The final
aim was to examine whether an average adherence measure or an adherence measure based
on only 1 drug is the best predictor of virological failure.
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Methods
Patients
Adult non-pregnant HIV-1-infected patients were recruited at the outpatient clinic of the
Academic Medical Centre in Amsterdam between January 2008 and June 2009. Patients were
eligible if they initiated cART after 1997, were using cART for at least six months, and had
sufficient fluency in Dutch or English. Following a scheduled regular consultation, physicians
or HIV counselors asked eligible patients whether they were willing to participate.
Patients signed an informed consent, allowing the investigators to consult their pharmacies
about medication refills and to check the patients’ medical files for information about sociodemographic variables, prescribed treatment time, and viral load results. The first viral load
measure following inclusion in the study was retrieved. A detectable plasma viral load was
defined as a load >40 copies HIV-RNA per milliliter of blood. During the entire study period,
the Abbott m2000rt HIV-1 assay was used. The study was approved by the Institutional
Review Board of the Academic Medical Centre, Amsterdam.
Collecting data about refills
Patients provided the investigators with names of the pharmacies from which they collected
medication. Each pharmacy in the Netherlands has its own registration system. Patients
typically collect their drugs every 90 days; however this refill period may range from one
week to 3 months. For each collected drug, the pharmacies register date of refill, collected
number of medication, dosing instructions, prescription duration and prescriber. We sent a
fax to each patient’s pharmacy to ask for medication refill data. We contacted more than
1 pharmacy per patient if applicable. For some patients who were receiving cART since at
least two years, it was not possible to obtain medication refill data for the entire period
of being on the current regimen because those patients could not provide us all former
pharmacies. For those patients, we collected data on pharmacy refills for a period of at least
two years preceding study inclusion. For our analyses, we assumed that medication was taken
as prescribed until the supply was finished.
Calculation of adherence
We used an episode of ninety days prior to the viral load measurement as monitoring episode
for refill adherence (figure 1). Within this episode, we considered all refills, including the last
refill prior to the start of the 90-day episode, to calculate adherence. The number of refills
within the episode could be 2 or more, resulting in 1 or more periods between refills in the
90-day episode. The first refill period runs from the last refill prior to the 90-day episode until
the first refill within the 90-day episode. In this first refill period, only the number of days since
the start of the 90-day episode is considered. The last refill period runs from the last refill in
the 90-day episode till the date of viral load measurement.
For each period between 2 refills since starting the regimen used at study inclusion, we
calculated adherence using the formula: collected medication at refill ⁄ prescribed medication
per day ⁄ number of days between refills.[14] If the supply of pills for a refill period extended
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beyond the 90-day episode or the date of a switch, we truncated adherence at 100%. Within
the 90-day episode, we averaged the adherence percentages over all periods between refills
for each drug separately.

*For each period between refills since starting cART or at least since 2 years previous to study inclusion for patients being
on cART 2 years or longer, leftover medication was calculated and taken into account in the calculation of adherence for the
subsequent period between refills. Min, minimal.

Figure 1: Scheme of the composition of the 90-day episode (min is minimal)

Adding information about leftover medication and prescribed treatment time
We calculated adherence with and without taking into account leftover medication and/or
prescribed treatment time information. This resulted in 4 adherence metrics: prescriptionrefill adherence including leftover medication (PRL), refill-only adherence including leftover
medication (RL), prescription-refill adherence without leftover medication (PR), and refillonly adherence without leftover medication (R). Leftover medication of each refill period was
rolled over to the next period between refills since starting the current regimen. In addition,
we calculated leftover mediation accounting for refills in periods of 6 months, 1 year and 2
years preceding the 90-day episode to investigate how far one needs to go back.We assumed
that the patients had leftover medication if they refilled medication while the number of pills
dispensed at a former refill divided by the prescribed daily doses and multiplied by the days
since the previous refill was higher than zero. The residual number of pills was rolled over to
the next refill period leading to the following formula for nonadherence: (leftover medication
of previous refills + collected medication at refill) ⁄ prescribed medication per day ⁄ number
of days between refills.
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Based on information in the medical files, we were able to adjust for treatment interruptions
instructed by the physician (PR and PRL). The period of treatment interruption was considered
as a period in which no medication had to be taken. This might result in leftover medication,
which was in the patient’s possession at the restart of the treatment. This leftover medication
was therefore added to the collected medication during the treatment interruption and taken
to the next refill period.
Handling of multiple drug regimens in calculation
For each drug in the regimen, adherence was calculated. The first method to handle the
multiple drug regimens was to calculate the average adherence of all drugs (usually 3).
Adherence percentages could be higher than 100% because of the leftover medication and
refilling before the final date of the prescribed treatment time. Before averaging, we truncated
the adherence percentage of each drug to 100%. Second, we calculated index adherence, for
which we only captured the adherence percentage of a predefined index drug (PI, NNRTI or
abacavir/tenofovir). Third, we assessed the lowest adherence percentage of any drug in the
regimen.
Statistical analyses
We calculated what percentage of patients would be misclassified as nonadherent due to
disregarding leftover medication and prescribed treatment time. Logistic regression was
conducted to investigate the prediction of each adherence calculation on detectable viral
load. In addition, for each adherence calculation we calculated the sensitivity (ie, percentage
of patients with detectable viral load which is identified as nonadherent), specificity (ie,
percentage of patients with undetectable viral load which is identified as adherent), positive
predictive value (PPV) (ie, percentage of nonadherent patients that has a detectable viral
load), and negative predictive value (NPV) (ie, percentage of adherent patients that has an
undetectable viral load).

Results
Patients
Two hundred one patients were included in the study. Fifty-five percent (n = 110) were
male, their median age was 43 years [interquartile ratio (IQR): 37-49]. Median number of
years since first positive HIV-test was 6.4 (IQR: 3.5-9.3) and median number of years on
cART was 5.3 (IQR: 2.3-7.8) with a minimum of 6 months. Twenty-seven patients (13%) used
a combination tablet at study inclusion in which all drugs in the regimen were combined.
Twenty-two patients (11%) had a detectable viral load (range: 42-490,111 HIV-1 RNA copies/
mL blood) at the first viral load measurement after study inclusion. Fifty-four percent of
patients were on NNRTI regimens, 3% on triple nucleoside reverse transcriptase inhibitor
regimens, 38% percent on boosted PI-regimens, 2% on single PI-regimens, and 3% on regimens
containing an NNRTI and a PI. More than 50% of patients reported more than 1 pharmacy
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since starting their current regimen, and we asked 132 pharmacies for refill data.
Adherence calculation including leftover medication and prescribed treatment time information
For 8 patients, we could not distinguish between nonadherence in the 90-day episode and
difficulty in remembering the pharmacy. The pharmacies of 7 patients informed us that those
patients did not claim medication for a while, and 1 patient was completely unknown to the
reported pharmacy, which might indicate nonadherence for those 8 patients. Exclusion of
those patients did not change our results, and therefore, we considered them nonadherent.
We will only describe the results of the entire sample. There were no differences in using
the average adherence calculation or a measure based on one antiretroviral drug (either an
index drug or any drug with lowest adherence) in the prediction of detectable viral load. For
example, the prediction on viral load of average adherence with a cutoff of 100% [odds ratio
(OR) = 5.0; 95% confidence interval (CI): 2.0 to 12.6] was not significantly different from the
adherence value based on the index drug (OR = 4.8; 95% CI: 1.9-12.0). Consequently, we
decided to show only the results of the average adherence calculation.
One hundred fifty-six patients (78%) had leftover medication in possession at the last refill
date before the start of the 90-day episode based on rollover medication since starting the
current regimen. The median refill-only adherence of all patients was 89% for the adherence
calculation excluding leftover medication (R) and 100% for calculations including leftover
medication (RL). For prescription refill adherence, the medians were 90% (PR) and 100%
(PRL) respectively.
Table 1 shows the number of patients who were classified as adherent with adherence cutoff
values of <70%, <85%, <95% and <100%, for calculations including leftover medication and
prescription information (PRL). Additionally, Table 1 shows the percentage of patients that
were misclassified as nonadherent when not including leftover medication or prescription
information. Not taking into account leftover medication resulted in 43% of adherent patients
being misclassified as nonadherent when using a cutoff of <100% and 24% when using a cutoff
of <95%. When accounting for refills of 6 months prior to the 90-day episode, misclassification
was 15%, for 12 months, it was 9% and for 2 years, it was 4% when using a cutoff value of
100% (Table 2). Lowering the cutoff value reduced the percentage of patients misclassified. If
the prescription information was taken into account, the percentage of patients misclassified
as nonadherent was around 2%.
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Table 1: Percentage of patients misclassified as nonadherent due to not taking into
account leftover medication and prescribed treatment time
			
			
			
			

Patients defined % misclassified as nonadherent
as adherent
according to			
PRL (n=201)

Cutoff Value, %		
≥100		
<95		
<85		
<70		

N		
148		
166		
176		
185		

PR		
43%		
24%		
14%		
3%		

RL		
2%		
2%		
1%		
2%		

R
43%
25%
15%
5%
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medication (PRL and RL), and the ORs were higher for measures of refill-only (RL and R)
compared with prescription refill (PRL and PR).
Table 3 shows the sensitivity, specificity, PPV, and NPV of predicting having a detectable viral
load by different cutoff values for adherence, for each of the adherence calculations. Higher
cutoff values have a higher sensitivity but a lower specificity and PPV. When including leftover
medication, the PPV (percentage of nonadherent patients who actually has a detectable viral
load) is higher, for example, a PPV of 25% for PRL versus a PPV of 14% for PR, for a cut-off
value of <100. There is no much difference in sensitivity, specificity, PPV, and NPV between
prescription-refill adherence and refill-only adherence (eg, the sensitivity is 59% for both PRL
and RL for a cutoff value of <100%).

Table 2: Percentage of patients misclassified as nonadherent when taking into 		
account different lengths of time for roll-over medication
Patients defined		
% misclassified as
as adherent		
nonadherent
according to			
PRL (n=201)

		
		
		

Taking into:
Rollover since start cART No rollover Rollover Rollover Rollover
account					
(6 mo) (1 yr)
(2 yr)
Cutoff value, %
≥100
<95
<85
<70

N
148			
166			
176			
185			

43%
24%
14%
3%

15%
7%
4%
2%

9%
2%
1%
1%

4%
1%
1%
1%
Figure 2: ORs with CIs for having a detectable viral load by different calculations of
adherence

Prediction of detectable viral load
Figure 2 shows the ORs for having a detectable viral load by different cutoff values of average
adherence. All calculations of adherence predicted having a detectable viral load significantly
(P < 0.05); the 95% confidence intervals overlapped. The ORs for prediction of having a
detectable viral load were lower with a cutoff value of <100% compared with other cutoff
values; however, the CIs were much smaller.
ORs for the risk of having a detectable viral load were lower for adherence calculations
without leftover medication (PR and R) than for adherence calculations including leftover
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Table 3: Sensitivity, specificity, PPV, NPV and OR for the prediction of having a detectable
viral load by different adherence calculations

PRL

Cutoff

Sensitivity,

Specificity,

value,

%

%

PPV, %

NPV, %

OR (95%CI)

P

<100

59

78		

25

94

5.0(2.0-12.6)

<0.01

<95
<85

59

88		

37

95

10.3(3.9-26.9)

<0.01

45

92		

40

93

9.1(3.4-24.6)

<0.01

<70

32

95		

44

92

8.8(2.9-27.0)

<0.01

							
PR

<100

73

45		

14

93

2.2(0.8-5.9)

0.11

<95

59

66		

18

93

2.9(1.2-7.1)

0.02

<85

50

79		

22

93

3.7(1.5-9.2)

<0.01

<70

36

93		

40

92

8.0(2.8-22.7)

<0.01

							
RL

<100

59

80		

27

94

5.7(2.3-14.5)

<0.01

<95

59

89		

39

95

11.5(4.4-30.3)

<0.01

<85

45

93		

45

93

11.6(4.2-32.4)

<0.01

<70

45

97		

63

94

24.0(7.5-77.3)

<0.01

							
R

<100

77

47		

15

94

3.0(1.1-8.5)

0.03

<95

64

67		

19

94

3.6(1.4-9.0)

<0.01

<85

55

79		

24

93

4.6(1.8-11.5)

<0.01

<70

45

93		

43

93

10.6(3.9-29.3)

<0.01

Sensitivity is the percentage of patients with detectable viral load who are identified by nonadherence; specificity is the
percentage of patients with undetectable viral load who are identified by adherence; PPV is the percentage of nonadherent
patients who have a detectable viral load; and NPV is the percentage of adherent patients who have an undetectable viral load.

Discussions
Our study shows that collecting data in a population of patients using multiple pharmacies is
feasible. A large percentage of patients were misclassified as nonadherent when not including
leftover medication from previous refills in the adherence calculation. Additionally, not taking
into account the physicians’ instructions predicted virological failure a little better. There was
no difference in predicting virological failure by different calculations (average or any drug)
of adherence. These results implicate that it is important to include leftover medication in
studies using pharmacy refill adherence.
Accessing multiple pharmacies is feasible; however this requires additional efforts in time for
entering, cleaning and coding the database. Nevertheless, in our study, this is traced by the
extra value of collecting these data. Although the pharmacies have different registry systems,
they all register the same information considering refills, and data are therefore comparable.
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Leftover medication is particularly relevant when patients are already on cART. A large
percentage of patients were misclassified nonadherent when not taking into account left
over medication. This percentage differed when accounting for refills of different periods, but
even accounting for 1 year resulted in 9% misclassification. We expected that taking leftover
medication into account would result in an improved prediction of virological failure. Indeed,
it resulted in an improved PPV. However, in our study, only 11% of patients had a detectable
viral load and all patients who would be misclassified as nonadherent had an undetectable
viral load. Consequently, in this sample, the prediction of virological failure was not more
accurate.
In our study, we did not find any influence of adding prescribed treatment time in the
prediction of virological failure. This was due to the low percentage of patients having a
prescribed treatment interruption at inclusion in the study. However, we assume taking into
account prescribed treatment time information is highly relevant to distinguish between
nonadherence and instructed treatment interruptions.
The prediction of virological failure by pharmacy refill adherence calculations was found and
validated in former studies.[5-7, 15] Kitahata et al. point out the importance of accounting
for adherence of each drug in the regimen.[7] However, we did not find a difference in
prediction between the average measure and adherence based on a single drug (data not
shown in results). A possible explanation might be the increased use of pills in which drugs
are combined. Another possible explanation might be that patients collect all of their drugs
together. However, looking into our detailed data, we found this is not the case. For example,
patients collect 84 tablets of ritonavir while for other drugs this number is 90. However, often
a new collection of drugs is done after 90 days and not after 84 days, leading to nonadherence
regarding ritonavir.
One limitation is that patients need to remember their pharmacies. If we did not receive data
of a large enough period, we asked the patient’s physician or counselor for more information.
Still, there were 8 patients of whom we did not receive complete data for the past 2 years,
even after prompting the patients about their pharmacies several times. We considered them
as nonadherent. Restricting our analyses to patients with complete data did not change the
results.
We assumed that treatment adherence would be distributed equally over the periods between
refills. This assumption, however, cannot be verified in pharmacy refill data. Pharmacy refill
adherence differs both in terms of intervals of assessment (day by day) and in terms of
the target of the measures (access versus consumption) from other adherence assessment
methods, such as electronic medication monitoring and self-report. Because we do not have
data about day-to-day intake, a patient who refills medication might have been classified as
adherent, although in the 90-day period, he/she was actually nonadherent. Conversely, when
a patient does not refill medication, it is sure he /she cannot take medication.
The last limitation is that we only included a single viral load measure as endpoint and that
we were not able to distinguish between blips and virological failures because we did not
have adequate data of subsequent viral load measures. We repeated the analyses with those
patients who were undetectable (<40 copies/mL blood) in 2 previous measures and in the
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whole sample with a cutoff value for undetectable viral load of <400 copies per milliliter
of blood. These analyses showed ORs with similar magnitude. However, they were not
statistically significant because the percentage of patients with a detectable viral load was
small. Because of the low prevalence of a detectable viral load, replication of this study in
larger samples and samples with larger proportion of patients with a detectable viral load
would be useful.
Strength of our study is that we had access to both refill information from pharmacy registries
and to prescription information and clinical data from medical files. This resulted in the
possibility to investigate adherence to cART taking into account the leftover medication and
prescribed treatment time in relation to virological failure.
In conclusion, our study shows that collecting data in a population with several pharmacies
is feasible and that data on leftover medication is necessary to calculate adherence based
on pharmacy refills. Future studies should consider leftover medication. Although we would
advise to include refill information since starting the regimen, the question how far one needs
to go back in including leftover medication depends on the population in regard to number
of years on cART and the balance between the accuracy of adherence measurement needed
and the extra efforts.
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Introduction

Abstract

Background: Self-report is the most commonly used measure of adherence to
highly active antiretroviral therapy, but typically shows weaker associations with
virological treatment outcome than more objective adherence assessment methods.
Socially desirable responding may hamper the validity of self-reported adherence. We
investigated if stratifying patients according to their socially desirable response set may
improve the prediction of virological treatment response by self-reported adherence.
Methods: Patients enrolled in the focus group of the Dutch national cohort ATHENA
completed a social desirability scale, four self-report adherence questions, and had
their plasma HIV type-1 (HIV-1) RNA concentrations measured. We calculated odds
ratios and 95% confidence intervals for self-reported non-adherence to predict HIV-1
RNA>50 copies/ml among patients with a lower or a higher tendency towards socially
desirable responding.
Results: A total of 331 patients were included. Self-reported non-adherence was
significantly predictive of HIV-1 RNA>50 copies/ml on three out of four questions
among patients with lower socially desirable responding (n=198). Self-reported nonadherence did not predict HIV-1 RNA>50 copies/ml among patients with higher socially
desirable responding (n=132).
Conclusions: Stratifying patients according to their socially desirable response set
improved the prediction of virological treatment response by self-reported adherence.
This finding emphasizes the importance of discussing medication adherence in a nonthreatening and non-judgemental way that normalizes non-adherence to reduce socially
desirable responding.
Key-words: Adherence; Compliance; Social desirability bias; Highly active therapy;
Self-report; Virological treatment response.

Adherence to highly active antiretroviral therapy (HAART) for HIV type-1 (HIV-1) infection
is essential for plasma HIV-1 RNA suppression.[1] To date, self-report is the most commonly
used measure of adherence to HAART because of its practical advantages. However, selfreports typically yield weaker associations with virological treatment outcome than more
objective adherence assessment methods, suggesting a poorer validity of self-reported
adherence.[2,3]
The validity of self-reported adherence might be hampered by social desirability bias. [4] To
date, only four studies have investigated the relationship between social desirability and selfreported adherence to HAART directly,[5-8] with one study finding a significant association.
[7]
Indirect evidence suggests, however, that social desirability bias does influence self-reported
adherence, because reporting errors are systematically unidirectional. Many patients who selfreport good adherence are actually non-adherent according to objective measures, whereas
patients with good adherence according to objective measures rarely, if ever, self-report
poor adherence.[2,3] If recall bias or question misinterpretation were the main problems,
comparable errors in both directions would be expected.[9]
We hypothesized that patients with a low tendency towards socially desirable responding
would provide more valid responses to self-report adherence questions. Our objective was
to investigate whether there was a stronger association between self-reported adherence
and virological treatment response among patients with a lower compared with a higher
tendency towards socially desirable responding.

Methods
Patients
Between May 1998 and December 2000, consecutive adult HIV-1-infected patients from
22 hospitals in the Netherlands who were either starting or already receiving HAART, and
who were enrolled in the Dutch national cohort AIDS Therapy Evaluation Netherlands
(ATHENA),[10] were recruited. In a subset from the ATHENA population (the ATHENA
600 group), self-report questionnaires on treatment adherence were administered to patients
with sufficient literacy to complete these in Dutch or English at inclusion in ATHENA and
every 6 months thereafter. Between April 2002 and November 2003, they also completed a
general social desirability scale that was added to the existing adherence questionnaire.[11]
The study was approved by the institutional review boards of all participating centers. All
patients gave written informed consent.
Measures
The 5-item Social Desirability Response Set (SDRS) was used to assess socially desirable
responding.[11] Examples of items include ‘No matter who I am talking to I am always a
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good listener’ and ‘There have been occasions when I took advantage of someone’. The items
have five response options, ranging from ‘definitely true’ to ‘definitely false’. Scale scores are
linearly transformed to a 0-100 score distribution.
Adherence to HAART was assessed using four questions. Patients were asked to estimate
the percentage of prescribed anti-HIV-1 medications that they took during the past week and
during the past month (response options ranging from 1= less than 30% to 9= 100%), and
on how many days in the past week (response options ranging from 1= not 1 day to 5= all
7 days) and in the past 2 days (response options were ‘yesterday’, ‘the day before yesterday’,
‘yesterday and the day before yesterday’, and ‘none of those days’) they took all anti-HIV-1
medicines that were prescribed.
Data analyses
We selected patients who completed the SDRS and the adherence questions, and in whom
plasma HIV-1 RNA concentrations were measured within 6 months. We dichotomized the
SDRS at the median to distinguish between patients with lower and higher socially desirable
responding because of a skewed distribution and because we aimed to investigate if there was
a stronger association between self-reported adherence and virological treatment response
among patients with a lower compared with a higher tendency towards socially desirable
responding. We dichotomized the adherence questions at the median to distinguish between
patients with higher and lower levels of adherence. We dichotomized plasma HIV-1 RNA
concentrations into HIV-1 RNA≤50 copies/ml or versus HIV-1 RNA>50 copies/ml. We
calculated the percentages of patients reporting lower adherence, for the group with lower
and higher social desirability, respectively, and compared these percentages using χ2 tests. For
the lower and higher social desirability group, we calculated odds ratios and 95% confidence
intervals for patients with self-reported lower adherence to have HIV-1 RNA>50 copies/ml.
Analyses were conducted using SPSS version 16 (SPSS Inc., Chicago, IL, USA).

Results
A total of 331 patients completed the questionnaire and had a plasma HIV-1 RNA measurement
available. Patients providing a socially desirable response to ≤1 item of the SDRS were
categorized as the lower social desirability group because this was the scale median. Patients
reporting perfect adherence were categorized as the higher adherence group because this
was the scale median.The characteristics of patients in the lower and higher social desirability
group are shown in Table 1.
The percentages of patients reporting not taking 100% of prescribed antiretrovirals (ARVs)
during the past week, not taking 100% of prescribed ARVs during the past month, not taking
ARVs on each day during the past week, and not taking ARVs on each of the past 2 days were
16%, 31%, 10%, and 6%, respectively, for patients in the lower social desirability group, and 10%,
18%, 8%, and 2%, respectively, for patients in the higher social desirability group. Although
higher percentages of patients self-reported non-adherence in the lower social desirability
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group, this difference was statistically significant only for not taking 100% of prescribed ARVs
during the past month (P=0.012).
Figure 1 shows the odds ratios and 95% confidence intervals for patients with self-reported
non-adherence to have HIV-1 RNA>50 copies/ml. Three of these odds ratios were statistically
significant for the lower social desirability group (that is, the confidence intervals did not
include one), whereas none of these odds ratios were statistically significant for the higher
social desirability group.

Table 1: Patient characteristics at the time of completion of the questionnaire.
Characteristic				
					

Lower social
desirability

Higher social
P-value
desirability group

					

group (n = 198)

(n = 132)

Male gender, %				
Mean age, years (±SD)			
Mean duration of HAART, years (±SD)
ARV-naïve at HAART initiation, %		
Plasma HIV-1 RNA>50 copies/ml, %		
Median CD4 T-cell count at HAART		
initiation, cells/mm3 (IQR)			

91		
45 (9)		
4.6 (1.7)		
29		
19		
240 (107-400)

88		
45 (10)		
4.7 (1.6)		
34		
24		
210 (81-380)

0.36
0.50
0.54
0.31
0.37
0.29

ARV, antiretroviral; HAART, highly active antiretroviral therapy; HIV-1, HIV type-1; IQR, interquartile range.
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responses and questions differ in their capacity to elicit social desirable responses. It would
be interesting to learn to what extent patients change their responses to social desirability
measures in longitudinal studies.
Our findings have implications for both researchers and health care providers. First, stratifying
patients according to their socially desirable response set may improve the prediction of
virological treatment response by self-reported adherence. Second, our results emphasize
the need for further research aimed at diminishing social desirability bias on self-report
measure of adherence to HAART. Third, our findings emphasize the importance discussing
medication adherence in a non-threatening and non- judgemental way to reduce socially
desirable responding.
Supported by grant 6003 from the AIDS Fund, Amsterdam, the Netherlands.

ARV, antiretroviral; CI, confidence interval, HIV-1 type-1.

	
  

Figure 1: Prediction of virological treatment response by self-reported non-adherence
among patients with higher and lower levels of socially desirable responding

Discussion
As expected, self-reported adherence was more predictive of virological treatment response
among patients with a lower compared with a higher tendency towards socially desirable
responding in the present study. This finding suggests that social desirability influences the
validity of self-reported adherence.
It thereby adds to a large body of evidence showing the influence of social desirability on selfreported adherence to medications for other conditions than HIV-1 infection, and on other
self-reported health-related behaviours.[9]
The use of general social desirability questionnaires has limitations. These questionnaires
assume that if patients respond in a socially desirable manner to the items, they are most
likely to respond in a similar social desirable manner to items of another questionnaire, which
might not necessarily be true. Another limitation is that there might be genuine differences
between individuals in terms of the degree to which they comply with social norms, including
adherence to treatment regimens. Social desirability questionnaires might thereby confound
true differences between individuals in terms of their social desirability. Despite these potential
limitations, we found a different prediction of virological treatment response by self-reported
non-adherence among patients with higher and lower levels of socially desirable responding.
Socially desirable responding is considered to be, in part, a respondent characteristic and,
in part, an item characteristic. Individuals vary in their tendency to give socially desirable
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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 necessityconcern 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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Introduction

Abstract

This study examines stigmatization among non-indigenous and indigenous HIV-infected
patients in the Netherlands. We interviewed 90 indigenous and 112 non-indigenous
HIV-infected patients using the subscales personalized stigma and disclosure concerns
of the Berger HIV stigma scale. Use of these scales among HIV-infected non-indigenous
patients was feasible. In multivariate analyses, being non-indigenous contributed to
personalized stigma and having an HIV transmission route other than homosexual
contributed to disclosure concerns. Future studies should explore the mechanisms
underlying stigmatization in the different subgroups so interventions to decrease
stigmatization can be developed and examined.
Key-words: HIV; Personalized stigma; Disclosure concerns; Non-indigenous patients

Stigmatization is a crucial problem among HIV-infected patients.[1-3] Stigmatization may
lead to increased stress, depression, poorer quality of life and life satisfaction among HIVinfected individuals.[4-10] It may also prevent HIV-infected patients to engage in health
seeking behaviours. Due to stigmatization HIV-infected patients may be reluctant to disclose
their HIV-status, which may negatively affect adherence to highly active antiretroviral therapy
(HAART).[1,5,9,11-20] Failure to engage in other health seeking behaviours, such as seeking
HIV-testing and practising safe sex, could even affect public health.[1,9,11,13,21]
Increased recognition of stigmatization being a major problem led to a growing interest in
how HIV-infected patients experience or perceive HIV-stigma.[4,8,11,22,23] To date, the
most widely used measure to assess HIV-stigma perceived or experienced by HIV-infected
individuals is the HIV-stigma scale.[4] This scale has demonstrated adequate levels of reliability
and validity when applied among HIV-infected patients differing in age, HIV-transmission route
and ethnic background across various countries, including the USA, Peru, India, and South
Africa.[5,6,19,20,24-29]
Although stigmatization is seen in all groups of HIV-infected patients, some HIV-infected
patients may be more likely to encounter HIV-stigma. Previous studies conducted in Western
Europe and the USA showed that indigenous HIV-infected men-having-sex-with-men (MSM)
are often part of supportive networks within the gay community with a relative HIV tolerant
attitude, and consequently experience or perceive less stigma than HIV-infected patients
outside such supportive networks, such as persons with a heterosexual HIV-transmission
route.[30] Studies conducted in Western Europe and the USA showed that non-indigenous
HIV-infected patients or patients from ethnic minority groups experience consistently more
HIV-stigma than indigenous HIV-infected patients.[15,17,18,25,27,31-33]
In the Netherlands, as in most Western European countries, the HIV-infected population has
evolved from being predominantly composed of indigenous MSM to a population of which
patients with a heterosexual HIV-transmission route and non-indigenous patients form a
substantial part. As of June 2009, 16,129 patients with a HIV diagnosis were registered in
the Netherlands of which 4,861 acquired HIV heterosexually. Of those, 39% was of Dutch
origin, 34% of Sub Sahara African origin, 10% of Latin American origin including Suriname and
5% of Caribbean origin. Compared to other Western European countries, the percentage of
intravenous drug users (<5%) is small.[34] The Netherlands are known for their relatively
tolerant attitude towards MSM.[35,36] The attitude towards HIV-infected patients within
immigrant communities in the Netherlands is generally negative and they are often excluded
from their own community.[37] Non-indigenous HIV-infected patients are generally younger
and have been HIV positive for a shorter period of time. Living with HIV for a longer time may
probably help patients to adapt and to perceive or experience less stigmatization.
To our best knowledge, no quantitative studies about perceived or experienced HIV-stigma
among non-indigenous HIV-infected patients have been conducted in Europe, to date. Our first
aim was to investigate whether non-indigenous HIV-infected patients perceive or experience
more HIV-stigma than indigenous HIV-infected patients in the Netherlands. Our second aim
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was to investigate to what extent HIV-transmission route, sex, age, and numbers of years
being HIV-positive were associated with HIV-stigma. Before answering these questions, we
examined the feasibility of administering the English- or Dutch version of the HIV-stigma
scale among non-indigenous HIV-infected patients in the Netherlands. This is highly relevant,
because most of the non-indigenous patients are not native English or Dutch speakers.

Methods
Patients and procedures
Adult HIV-infected patients receiving HAART at the HIV outpatient clinic of the Academic
Medical Centre (AMC) in Amsterdam between January 2008 and June 2009 were eligible
for participation when they had sufficient fluency in English or Dutch to participate in an
interview, had a HIV-transmission route other than homosexual and belonged to one of the
following groups: Dutch indigenous patients and non-indigenous patients from Sub Sahara
Africa, Surinam or the Dutch Antilles. In addition, a group of Dutch men with homosexual
HIV transmission route was included. For this group, a random selection of patients was asked
for participation to prevent oversampling of patients coming more often to the clinic due to
more health problems and of patients more willing to participate. We could not include nonindigenous men with a homosexual HIV transmission route because the group registered as
such is very small. During consultation, the HIV treating physicians and/or a HIV counselors
asked eligible patients to participate. Because the present study was part of a larger study
about adherence and virologic response to HAART, pregnant women and patients who
started HAART before 1998 were excluded.We aimed to include 90 non-indigenous patients
and 90 indigenous patients.
After signing informed consent, an English or Dutch questionnaire was administered in an
interview format, depending on the preferred language of the patient. After the interview,
patients received an incentive of €7.50 for participation. This was not announced in the
patient information that participants received prior to the interview. The study was approved
by the institutional review board of the AMC Amsterdam.
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A number of items ask patients who have not disclosed their HIV status, to imagine that they
did, and to answer the items based on how the patients think they would feel or how they
think others would react. During the interviews, we noticed many patients had difficulties
in answering these items. For further exploration of these items, we made a distinction of
items that could be hypothetical. This resulted in 17 hypothetical items out of 28 items.
Hypothetical items were present among both subscales of stigma.
Questions were independently translated into Dutch by two bilingual native Dutch researchers.
After discussion of minor discrepancies between the two versions, agreement was reached
and a final version was devised. In each interview, we registered which items needed additional
clarification. For clarification, a standardized text was developed. Interviewers were physicians
in training not involved in the treatment of the participants, or researchers. All interviewers
were trained by the coordinating investigator of the study.
Analyses
Feasibility of the HIV stigma scale. We conducted χ2-tests to investigate the
difference in percentage of missing items and the percentage of needed explanation among
the four subgroups. Cronbach’s alpha coefficients were calculated for the two subscales per
subgroup and per language version.
Difference in mean stigma scores. When subjects missed less than 10% of items within
the personalized stigma scale, or the disclosure concerns stigma scale, scores were imputed
using the mean scores of the completed items of the scales. We investigated differences in
mean scores on the two stigma subscales among the four subgroups, using ANOVA with
post-hoc Tukey-test.
Factors affecting stigma. We conducted linear regression analyses to investigate if
sex, age, number of years being HIV positive, non-indigenous status (Sub Sahara African or
Surinamese/Antillean), heterosexual HIV-transmission route (yes/no) and language version
were associated with personalized stigma and disclosure concerns. All variables were included
in a multivariate analysis. All analyses were conducted using SAS version 9.0.

Results
HIV-stigma
The HIV stigma scale consists of 40 items comprising four subscales: personalized stigma,
disclosure concerns, negative self-image and concern with public attitudes.[4] The scale
has demonstrated adequate levels of reliability and validity.[4,10] The HIV stigma scale was
administered as part of a larger questionnaire. To minimize patient burden, we only used the
factors personalized stigma (18 items) and disclosure concerns (10 items). Examples of items
are ‘People avoid touching me if they know I have HIV’ for the personalized stigma scale and
‘In many areas of my life, no one knows that I have HIV’ for the disclosure concerns scale.
A four-point Likert-scale was employed, ranging from 1= ‘strongly disagree’ to 4=‘strongly
agree’. For each subscale, item scores were summed to yield a personalized stigma score
ranging from 18 to 72 and a disclosure concerns score ranging from 10 to 40.

Patient characteristics
A total of 333 eligible patients were asked for participation of which 202 participated
(response=61%). The most important reason for non-response was that patients did not
know about the study beforehand and consequently had no time for an extra interview
following consultation with the physician. Patient characteristics are shown in Table 1.
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Table 1. Characteristics of HIV-infected patients and interviews
		

N

Male

Mean age

Mean

Dutch

Missed

(%)

(SD)

number of

version

items on items on explanation explanation

Missed

Needed

years HIV

(%)

PS (%)

DC (%) on PS (%

Needed
of DC (%)

85

completed the English version (χ2=5.2; p=0.02). There was no significant difference between
language versions for the disclosure concerns scale (χ2=0.3; p=0.59).
Cronbach’s alpha coefficients were 0.94 and 0.85 for the personalized stigma scale and the
disclosure concerns scale, respectively. The Cronbach’s alpha coefficients for the different
subgroups ranged from 0.71 to 0.94 indicating adequate internal consistency (>0.70).

positive (SD
Total		

202 110 (54) 43.3(10.9)

7.1(4.5)

147(73)

47(23)

13(6)

77(38)

64(32)

Dutch 		

45

45(100) 51.6(9.7)

8.1(5.1

45 (100) 15(33)

5(11)

12(27)

15(33)

45

28(62)

46.7(11.7)

8.3(5.5)

45(100)

7(16)

0(0)

11(24)

10(22)

27

16(59)

42.9(10.2)

6.6(4.2)

26(96)

1(4)

1(4)

13(48)

9(33)

85

21(25)

37.3(7.3)

6.1(3.5)

31(36)

24(28)

7(8)

41(48)

30(35)

HIV transmission
route homosexual
Dutch 		
HIV transmission
route other*
Surinamese/ Antillean

Difference in stigma scores among subgroups
Personalized stigma. Personalized stigma differed significantly across the four subgroups
(F=23.1; p<0.01) (Table 2). Table 3 shows the mean differences with p-values for the post-hoc
tests. Personalized stigma was significantly higher among non-indigenous patients compared
to indigenous patients.
Disclosure concerns. Disclosure concerns differed significantly across the four subgroups
(F=9.1; p<0.01). Disclosure concerns scores were significantly lower among Dutch men with
a homosexual transmission route (table 3) compared to all groups with HIV transmission
route other than homosexual.

HIV transmission
route other*
Sub Sahara African HIV
transmission route

Table 2. Stigma scores in different groups of HIV-infected patients

other *

					
						

Personalized
stigma (SD)

Disclosure
concerns (SD)

*Other HIV transmission route then homosexual HIV transmission route: heterosexual HIV transmission route, injecting drug use,
blood transfusion, and other
PS: personalized stigma
DC: disclosure concerns

Total						

42.4 (9.2)

28.0 (4.6)

36.2 (6.4)
38.5 (9.3)
43.9 (9.5)
47.1 (7.5)

25.1 (4.3)
28.1 (5.4)
29.3 (4.9)
29.1 (3.3)

		
Dutch HIV transmission route homosexual		

Feasibility of the HIV stigma scale
Forty-seven patients (23%) missed one or more items on the personalized stigma scale and
thirteen patients (6%) missed one or more items on the disclosure concerns scale. The
percentage of patients that missed items on the personalized stigma scale was highest among
Dutch men with homosexual HIV transmission route (33%) and Sub Sahara African patients
(28%; χ2=11.0; p=0.01). The percentage of missing items for the disclosure concerns scale did
not differ among subgroups (χ2=5.5; p=0.14). There were no differences between language
versions in missing items on both subscales.
When exploring the items in detail, more patients had missing items on the hypothetical items
(23%) than on non-hypothetical items (6%). The items that were most often missing were
‘Most people with HIV are rejected when others learn’ (11%) and ‘Some people act as though
it is my fault I have HIV’ (7%).
Seventy-seven patients (38%) needed explanation for one or more of the personalized stigma
items and 64 patients (32%) for disclosure concerns items. This percentage differed among
subgroups for the personalized stigma scale (χ2=10.9; p=0.01) but not for disclosure concerns
(χ2=2.5; p=0.48; see Table 1). Thirty-three percent of patients who completed the Dutch
version needed explanation for personalized stigma items compared to 51% of those who

Dutch HIV transmission route other*			
Surinamese/Antillean HIV transmission route other*
Sub Sahara African HIV transmission route other*

*Other HIV transmission route then homosexual HIV transmission route: heterosexual HIV transmission route, injecting drug
use, blood transfusion, and other
Values are means (standard deviation); Higher scores indicate more stigma
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Table 3. Mean differences among the four subgroups in personalized stigma (PS) and
disclosure concerns (DC), established by post-hoc Tukey-test
			

Relative to:

			

Dutch MSM

Dutch heterosexual
			
Surinamese/Antillean
			
Sub Sahara Africa		
			

PS: 2.3
DC: 3.0***		
PS: 7.7***
PS: 5.4***
DC: 4.2***
DC: 1.2
PS: 10.9***
PS: 8.6***
DC: 4.0***
DC: 1.0

Dutch heterosexual

Surinamese / Antillean

PS: 3.2
DC: -0.2

***P<0.05

Factors affecting stigma
Personalized stigma. Table 4 displays the results of multivariate analysis. Non-indigenous
status and language version were significantly related (p<0.01; p=0.04).
Disclosure concerns. HIV transmission route other than homosexual was significantly
related to disclosure concerns score (p<0.01) in multivariate analysis, while non-indigenous
status was not (p=0.71).
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Table 4. Multivariate analysis of factors associated with HIV stigma
			
				

Personalized stigma,
F=11.4, DF=7		

Disclosure concerns,
F=3.9, DF=7

				

ß

ß

p

27.7

<0.01

0
0.8
0.2

0.42
0.88

0
2.5

<0.01

0
0.4
-0.2
-0.5

0.60
0.41
0.12

0
-0.1

0.90

P		

Constant				
39.7
<0.01		
Country of birth				
(Netherlands)		
0			
Surinamese/Antillean
5.1
0.01		
Sub Sahara African
6.6
<0.01		
HIV transmission route				
(homosexual)		
0			
Other			
3.0
0.09		
Sex				
(Male)			
0			
Female			
-1.1
0.45		
Age (each 5 years)			
0.1
0.71		
Years HIV positive (each 5 years)
-0.6
0.43		
Language version				
(English)			
0			
Dutch			
-3.8
0.04		

*Other HIV transmission route then homosexual HIV transmission route: heterosexual HIV transmission route, injecting drug
use, blood transfusion, and other

Discussion
In this study, we administered the subscales personalized stigma and disclosure concerns of
the HIV stigma scale during a face-to-face interview among Dutch HIV-infected indigenous
and non-indigenous patients. Although the Sub Sahara African patients more often needed
explanation about the meaning of the items, adequate reliability of both subscales was found.
Personalized stigma scores were higher among non-indigenous patients and disclosure
concerns were higher among patients with a HIV transmission route other than homosexual.
A remarkable finding was the relatively high percentage of patients with missing responses.
A number of items of the HIV stigma scale asks patients who have not disclosed their HIV
status to imagine that they did, and to answer the items based on how the patients think they
would feel or how they think others would react. We found that missing items were primarily
caused by these hypothetical items, because many patients had difficulties in answering them.
For example, a response to ´Most people with HIV are rejected when others learn´ was often
missing because patients mentioned they did not know other HIV-infected patients. Some
patients had only disclosed their HIV-status to a few persons. These patients found it difficult
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to answer questions about actually experienced stigma such as ´People do not want me
around their children once they know´. They often reported that they would have provided a
different response to this question, if they would have disclosed to other persons. We found it
remarkable that other studies using the HIV stigma scale, including studies conducted in India,
Peru and South Africa, did not report missing items or did not report such a large percentage
of missing items.[19,20,29] Probably, the fact that we administered the scale during a faceto-face interview, whereas the scale was self-administered in most former studies, could
explain this finding. Possibly, when patients are uncertain which answer to choose in a selfadministered questionnaire they may be more inclined to answer as they did in response to
items they are not uncertain of rather than skipping the item. In the present study, missing
scores were present in all subgroups and therefore we expect no significant influence on the
comparison across subgroups.
It is interesting that non-indigenous status was related to personalized stigma while HIVtransmission route other than homosexual was related to disclosure concerns. Different
mechanisms may underlie the existence of both forms of stigma among the subgroups. For
example, former studies showed higher correlations for high personalized stigma with poorer
quality of life or increased depression, compared to disclosure concerns.[4,7,26,28,29] Mental
health might be worse among non-indigenous patients leading to more personalized stigma
but not to more disclosure concerns.
This study has several limitations. The difference in reported stigma among subgroups might
be a true difference, but could also reflect a difference in cultural interpretation of the items.
Although we found a relation between language version and personalized stigma, we believe
we found a genuine difference. During the interview, patients often explained their answers
and non-indigenous patients tended to have more examples of stigmatization. Moreover, our
results are in line with other studies that have reported higher stigma scores among nonindigenous patients or ethnic minority populations.[25,31]
Another possible limitation of our study is selection bias. We instructed the physicians and
HIV counselors to ask all eligible patients whether they were willing to participate in a study
on how they experience their HIV-infection. However, they may have been tempted to ask
only patients who they believed were willing to participate or they perceived as nothing many
difficulties in life. In addition, patients might be less willing to participate when they are afraid
of stigmatization. This may have resulted in selection bias.
A third limitation of the present study is that we included patients from several countries of
Sub Sahara Africa and classified them all in one group. However, Sub Sahara Africa consists
of many different cultures, tribes, and countries. However, when arriving in the Netherlands,
non-indigenous patients from Sub Sahara Africa tend to gather together in, for example, the
same neighborhoods and religious institutions. In addition, the persons from the different
groups share the same experiences e.g. being hardly integrated considering in the Dutch
society and having to learn Dutch language as second, third or even fourth language.[37]
We believe that being in the Netherlands makes the experience of their disease sufficiently
comparable to warrant grouping them into one. Related to this limitation is that we were
not able to include non-indigenous men with a homosexual transmission route because
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the known number of these patients is small and these patients might not be registered as
such. This group of patients might experience or perceive more stigmatization, because their
communities have less tolerant attitudes toward MSM than the Dutch indigenous population
in general.
Finally the generalizability of our study sample to the entire population of HIV infected patients
is limited.We included a relatively small number of patients from one HIV treatment centre in
the Netherlands. However, the goal of this study was to investigate whether stigmatization is
more experienced or perceived by patients of non-indigenous origin. We found such higher
prevalence in those immigrant patients who form the largest group of the HIV population.
Thus stigma is indeed perceived more among immigrant patients in the Netherlands, at least
in those patients from Sub Saharan Africa, Suriname and the Dutch Antilles.
Strength of our study was that the HIV stigma scale was administered in an interview format,
allowing for explanation of items. Although face-to-face interview are known for their high
chance of social desirability bias, it was needed as some of the non-indigenous patients were
not fully literate. In addition, this study was unique because it included a large group of Sub
Sahara African patients and the use of a previously validated and widely used questionnaire.
Consequently, meaningful results for this particular group were found.
Our study has several implications for future research and policy. When the HIV stigma
scale is used in non-indigenous populations in Western Europe, it should preferably be used
in a face-to-face interview format. Our study showed that explanation of items is needed
in this group. In addition, one should be alert to hypothetical items. We suggest making
a distinction in scores on the hypothetical items and the non-hypothetical items. Group
targeted interventions are needed to decrease stigmatization, especially among immigrant
HIV infected patients. Such interventions should account for the variety of stigma conditions
that go along with HIV stigma.[11]
Conclusions
The results of this quantitative study are a first step in acquiring more knowledge on
stigmatization among non-indigenous groups in Western Europe. We showed that nonindigenous HIV-infected patients experience or perceive more personalized stigmatization
and that HIV-infected patients with HIV-transmission routes other than MSM have more
disclosure concerns. Future studies should attempt finding out mechanisms underlying
stigmatization in the different subgroups so that interventions to decrease stigmatization
can be developed and examined specifically for the subgroups. Findings of the present study
suggest that stigmatization is a large problem among non-indigenous patients and requires to
be taken seriously by policy-makers. As shown in other studies, stigmatization impacts many
factors such as treatment adherence, health seeking behavior and mental health. Therefore,
efforts to reduce stigmatization are needed and require a distinctive approach for different
subgroups of HIV-infected people.
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Introduction

Abstract

Objectives: The aim of the present study was to investigate the impact of HIV-stigma,
depression and adherence to cART on virological response among indigenous and
immigrant HIV-infected patients in the Netherlands.
Methods: HIV-infected patients on cART were recruited at the HIV-outpatient clinic
of the Academic Medical Centre in Amsterdam (January 2008-June 2009). Personalized
stigma and Disclosure concerns were assessed using the HIV-stigma-scale, and depression
using the CES-D. Adherence to cART was assessed trough pharmacy refill counts.
When patients did not collect 100% of prescribed medication, they were considered
nonadherent. The first plasma viral load following the interview was considered
undetectable when HIV-RNA was <40 copies/ml. Logistic regression analyses were
conducted to investigate the relation of psychosocial risk factors with nonadherence
and the prediction of a detectable viral load.

Results: Two-hundred-one patients were included. One-hundred-twelve patients (55%)
were immigrants. Twenty-one percent of indigenous patients and 37% of the immigrants
were not fully adherent (p<0.01). Plasma viral load was detectable in 6% of indigenous
patients and in 15% of immigrants (p<0.01). In multivariate analyses, more disclosure
concerns were related to nonadherence (OR=1.1; 95%CI 1.01-1.2). Depression
(OR =3.3; 95%CI 1.2-9.3), former virological failure (OR=5.6; 95%CI 1.7-18.3), and
nonadherence (OR=4.9; 95%CI 1.8-13.8) predicted a detectable viral load.
Conclusion: HIV-stigma and depression influence nonadherence or virological response
among Dutch indigenous and immigrant HIV-infected patients in the Netherlands.
Keywords: Adherence; Depression; HIV stigma; Beliefs about medication; immigrants;
cART; virological failure

HIV infected patients have to take lifelong combination antiretroviral treatment (cART). To
avoid treatment failure and development of resistant virus strains, high levels of adherence to
cART are necessary.[1,2] However, many HIV-infected patients have difficulties in maintaining
sufficiently high levels of adherence to cART for long periods of time.[3-5]
Immigrant patients or patients from ethnic minority groups form a substantial part of the
HIV infected patient population in Western countries.[6] A number of studies in Western
European countries showed that virological failure occurs more often in immigrants.[7,8]
A possible explanation for this difference in virological response may be a difference in
adherence to cART.[5,9-13] Several studies indeed found lower adherence to cART among
immigrant populations.[14-16]
The largest groups of immigrant HIV infected patients in the Netherlands originate from Sub
Sahara Africa, Surinam and the Dutch Antilles. There is a marked difference in demographic
characteristics between Dutch indigenous patients and immigrant patients. Immigrant patients
predominantly have a heterosexual HIV transmission route and women form a substantial
part.[17] Dutch immigrant patients were previously shown to have an inferior virological
response to cART compared to Dutch indigenous patients,[18,19] and they reported more
unstructured treatment interruptions.[18] A qualitative study showed that HIV infected
immigrants have low levels of quality of life, high depression levels and experience or perceive
high levels of HIV stigma.[20] Another Dutch study revealed that manifestations of HIVrelated stigma vary according to setting, such as family or healthcare setting, and lead to
psychological distress.[21] Low levels of quality of life, and more HIV stigma and depression
are known risk factors for lower levels of adherence to medication [22] and specifically to
cART.[23-33] In addition, doubts about the necessity of cART and concerns about adverse
effects were previously found to predict nonadherence [34-36] and might be different among
HIV infected immigrant patients when compared with indigenous patients.[37]
The aim of the present study is to compare adherence to cART and virological failure and
a number of psychosocial risk factors for non-adherence, i.e., quality of life, depression,
HIV stigma and beliefs about medication, between Dutch indigenous and immigrant HIV
infected patients. We anticipated that these psychosocial risk factors are more prevalent
among immigrants, which may lead to lower levels of adherence and consequently to more
virological failures (see figure 1). The second aim was therefore to investigate to what extent
psychosocial risk factors explain a possible difference in nonadherence and virological failure
between Dutch indigenous and immigrant HIV infected patients.
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Figure 1: Proposed model for explanation of nonadherence and virological failure

Methods
Patients
Between January 2008 and June 2009, adult non-pregnant HIV-1 infected patients were
asked for participation at the outpatient HIV clinic of the Academic Medical Centre (AMC)
in Amsterdam. Patients were eligible if they started cART after 1997, were on cART for at
least six months, and had sufficient fluency in Dutch or English to participate in a face to face
interview. Physicians or HIV counsellors invited eligible patients to participate following a
planned regular consultation.
We aimed to recruit the following groups of HIV infected patients: indigenous Dutch males
and females with an HIV transmission route other than homosexual contact, immigrant males
and females with an HIV transmission route other than homosexual contact who were born
in Sub Sahara Africa, Surinam or the Dutch Antilles, and indigenous Dutch males with HIV
transmission route being homosexual contact. This latter group is the most prevalent at the
HIV outpatient clinic of the AMC. Therefore, a random selection of this group of patients
attending the outpatient clinic was invited to participate, to prevent oversampling of patients
attending the clinic more often because of having more health problems and of those more
willing to participate. We aimed to include 90 immigrant patients and 90 indigenous patients.
Patients signed an informed consent permitting the investigators to collect data from the
patients’ medical files and to obtain information about refills of ARV medication at their
pharmacies. We assessed quality of life, depression, HIV stigma, beliefs about medication and
self-reported adherence using standard questionnaires that we administered during a face to
face interview. The questionnaires were available in Dutch or English. Patients could choose
in which language they wanted to be interviewed. The institutional review board of the AMC
Amsterdam approved our study.
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Socio-demographic and clinical data
From the medical files of participants, we obtained information about sex, age, HIV
transmission route, immigrant origin (country of birth outside the Netherlands), prescribed
ARV medication, type of ARV regimen (NNRTI based, PI based, NRTI based), instructed
treatment interruptions, former virological failure since starting cART, and plasma viral load
results. The first viral load measure following the interview was retrieved. A detectable
plasma viral load was defined as a load >40 copies HIV-RNA/ml. During the entire study
period, the Abbott m2000rt HIV-1 assay was used.
Questionnaire
We obtained information about prescribed medication, prescribed number of pills per day
and number of forgotten pills in the past month using self-report questions. We calculated
adherence for each drug taken by the patient separately. We defined nonadherence as average
adherence of all drugs being less than 100%.
We assessed quality of life using the overall quality of life subscale of the Medical Outcomes
Study HIV Health Survey, i.e. ‘How has the quality of your life been during the past four
weeks?’ [38] Patients could answer on a 5-point scale ranging from 1=‘Very well’ to 5=‘Very
bad’. Normally the scale scores are transformed to a range of 0 (worst quality of life) to
100 (best quality of life). However, in our study other psychosocial factors had scores with
lowest scores meaning the best score and therefore in our study we used the scores of 1 to
5 without transforming them. Consequently, higher scores indicate a poorer quality of life.
We used the ‘beliefs about medication questionnaire’ to measure perceived necessity of cART
(6 items) and perceived concerns about the potential adverse effects of cART (5 items).[35]
It employs a 5-point scale ranging from 1=’strongly agree’ to 5=’strongly disagree’. Necessity
items and concern items were summed and divided by the number of items producing
one score for perceived necessity (range: 1-5) of cART and one score for concerns about
adverse effects of cART (range: 1-6). Higher scores indicate little necessity or many concerns
respectively.
Depression was assessed by the Centers for Epidemiologic Studies Depression scale ( CESD) consisting of 20 items such as ‘I felt that everything I did was an effort’ or ‘People were unfriendly’. Participants could answer on a 4-point Likert scale ranging from 0=‘rarely or none
of the time’ to 3=‘Most or all of the time’. Item scores were summed to get a total score for
depression ranging from 0 to 60. We dichotomized the scores at the standard cutoff score of
15 with scores >15 being indicative of depression.
We measured personalized stigma and disclosure concerns with the Berger HIV stigma scale.
[39,40] Examples of items are ‘People don’t want me around their children once they know
I have HIV’ for the personalized stigma scale and ‘Most people with HIV are rejected when
others find out’ for the disclosure concerns scale. A four-point Likert-scale was used, ranging from 1= ‘strongly disagree’ to 4=‘strongly agree’. For each subscale, item scores were
summed to obtain a personalized stigma score ranging from 18 to 72 and a disclosure concerns score ranging from 10 to 40 with higher scores indicating more perceived HIV stigma.
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Pharmacy refill adherence
In the Netherlands, each pharmacy has its own registration system and medication is typically
dispensed every 90 days, although this period might vary from one week to three months.
For each medication refill, pharmacies record date of refill, collected number of medication,
dosing instructions, prescription duration and prescriber. We sent a fax to each patient’s
pharmacies to acquire the data of refilling each ARV medication for the entire period since
the particular patient had started the current cART-regimen. Details about the collection of
these data are described elsewhere.[41]
We calculated refill adherence in the month prior to the interview. We chose this period
because the self-report questions about adherence also ask about the previous month. We
took into account leftover medication of former refills and instructed treatment interruptions
as described previously.[41]
For each period between refills we calculated adherence for each drug with the formula:
leftover medication of former refills + collected medication at refill ⁄ prescribed medication
per day ⁄ number of days between refills.[42] We calculated the average adherence of all drugs
used (usually three). Adherence percentages could be higher than 100%, because of leftover
medication and refilling before the final date of the prescribed treatment time. Therefore, we
truncated the adherence percentages of each drug separately at 100% before averaging. We
defined nonadherence as an average adherence <100%.
Statistical analyses
We calculated mean adherence based on self-report and pharmacy refill data. Additionally,
we calculated percentages of patients being nonadherent and having a detectable viral load.
To investigate differences between Dutch indigenous and immigrant HIV infected patients we
conducted Student’s T-tests for continuous variables and χ2-tests for categorical variables.
We conducted stepwise multivariate logistic regression analyses to investigate independent
determinants of treatment nonadherence and treatment outcome resulting in odds ratios
(ORs) for nonadherence (<100% adherence) and ORs for a detectable viral load. Variables
were kept in the model when significant at p<.05. With the model suggested by Baron
and Kenny,[43] we investigated whether particular risk factors were mediating a possible
prediction of nonadherence or virological failure by immigrant origin. If a significant prediction
of nonadherence or virological failure by immigrant origin disappeared after controlling for
that particular risk factor, the risk factor was considered a mediating variable.

Results
Patients
Two-hundred-one patients were included in our study. Table 1 displays the patient
characteristics. Forty-five percent (n=91) were female, 45 (22%) acquired HIV through
homosexual contact, and the median age was 43 (IQR: 37-49) years. A total of 112 patients
(56%) originated from Sub Sahara Africa, Surinam or the Dutch Antilles. Eleven percent of the
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patients (n=22) had a detectable viral load in the first measurement following the interview.
The median plasma viral load was 126 (interquartile range: 60-3,201) copies ml/blood.

Table 1: Patient characteristics and differences between indigenous and immigrant patients
Total
Indigenous
Immigrants
P
				
89		
112
Total				
201
				
Female				
Age*				
HIV transmission route homosexual
Number of years on CART*		
Number of years since first 		
positive HIV test*
Former virological failure		
cART regimen PI-based		
< 100% adherent Self-report		
< 100% adherent pharmacy refill
Detectable viral load		
Quality of Life*			
(range: 1=best-5=worst)
Perceived necessity of cART*		
(range: 1=much-5=little)
Concerns of adverse effects*		
(range: 1=little-6=much)
Depression*			
(range: 0=low-60=high)
Depression (>15)			
Personalized stigma* 		
(range: 18=low-72=high)		
Disclosure Concerns*		
(range: 10=low-40=high)

91 (45)
43.4 (10.9)
45 (22)
5.3 (3.2)
7.1 (4.5)

16 (18)
49.2 (10.9)
45 (50)
5.5 (3.5)
8.1 (5.2)

75 (67)		
38.7 (8.4)
0 (0)		
5.1 (2.9)		
6.2 (3.6)		

<.01
<.01
<.01
.3
<.01

20 (10)
81 (40)
37 (18)
61 (30)
22 (11)
2.0 (1.0)

1 (1)		
27 (30)
10 (11)
19 (21)
5 (6)
1.8 (0.9)

19 (17)		
54 (48)		
27 (24)		
42 (37)
17 (15)		
2.2 (1.1)		

<.01
<.01
.01
.01
.03
.01

1.9 (0.5)

1.9 (0.5)

1.9 (0.5)		

.41

2.8 (0.8)

2.5 (0.6)

4.1 (0.8)		

.01

10.7 (9.7)

6.6 (6.7)

14.1 (10.5)

.01

52 (27)
42.4 (9.1)

11 (12)
37.5 (7.9)

41 (38)
46.5 (8.0)

.01
.01

28.1 (4.4)

26.8 (4.9)

29.1 (3.7)

.01

Data are n (%) or * mean (SD)

Differences between indigenous and immigrant patients
Table 1 shows differences between indigenous and immigrant HIV infected patients. Immigrants
were more often female (p=.01), were younger (p=.01), had a shorter time since the first
positive HIV test (p=.01), more often failed previously on therapy (p<.01) and more often
used a PI-based cART regimen (p<.01).
Mean self-reported adherence was 96% (SD=14.7) among immigrant patients and 99%
(SD=9.8) among indigenous patients (F=2.3; t=-1.45; p=.15). Of the immigrant patients, 24%
was nonadherent based on self-report, while this percentage was 11% for indigenous patients

chapter 8 |

100

(χ2=5.5; p=.02). Mean pharmacy adherence was 89% (SD=22) among immigrant patients and
95% (SD=15) among indigenous patients (F=2.3; t=-2.3; p=.02). Of the immigrant patients,
37% was nonadherent based on pharmacy data while this percentage was 21% for indigenous
patients (χ2=6.1; p=.01). Fifteen percent of the immigrant patients and 6% of indigenous
patients had a detectable viral load (χ2=4.7; p=.03).
Immigrant patients reported significant poorer quality of life (p=.01), and higher levels of
depression (p<.01), personalized stigma (p<0.01) and disclosure concerns (p<.01). Also, they
reported more concerns about adverse effects of cART (p<.01). There was no difference in
doubts about the necessity of cART (p=.4).
Factors associated with nonadherence
As pharmacy refill nonadherence predicted a detectable viral load more strongly (OR=4.9;
95%CI 1.9-12.5, p<.01) than self-reported nonadherence (OR=3.0; 95%CI 1.1-7.7, p=.03), we
only describe the results using pharmacy refill adherence.
Table 2 shows univariate and multivariate relationships of possible risk factors with pharmacy
nonadherence (i.e. adherence <100%). Immigrant origin (OR=2.2; p=.01), personalized stigma
(OR=1.04; p=.04) and disclosure concerns (OR=1.1; p=.02) were significantly related to
pharmacy refill nonadherence in univariate analyses. Using stepwise multivariate analyses,
only disclosure concerns were independently related to pharmacy nonadherence (OR=1.1;
95%CI: 1.01-1.2). Disclosure concerns partly mediated the prediction of nonadherence by
immigrant origin. Immigrant origin remained significantly associated with nonadherence after
controlling for disclosure concerns (OR=1.9; 95%CI: 1.0-3.7; p=.04). However, the OR of
the relation between disclosure concerns and nonadherence became borderline significant
(OR=1.07; 95%CI: 1.0-1.2; p=.07).
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Table 2: Factors related to pharmacy refill adherence < 100%.
Nonadherent based on pharmacy refill counts
					
					

Univariate,
OR (95%CI)

P

Multivariate,
OR (95%CI)

Immigrant origin 			
Female sex				
Younger age, each 1 year decrease		
HIV transmission route homosexual		
Number of years on CART			
Number of years since first positive HIV test
Former virological failure			
PI-based regimen				
Nonadherent based on self-report		
Quality of Life, each 1 point increase		
Lower Necessities, each 1 point increase
Higher Concerns, each 1 point increase
Depression, score >15			
Personalized stigma, each 1 point increase
Disclosure concerns, each 1 point increase

2.2 (1.2-4.2)
1.8 (1.0-3.4)
1.01 (0.98-1.04)
0.4 (0.2-1.0)
1.0 (0.9-1.1)
1.0 (0.9-1.1)
4.0 (1.6-1 0.5)
1.4 (0.8-2.6)
4.7 (2.2-9.9)
0.8 (0.6-1.1)
1.5 (0.8-2.7)
1.3 (0.9-1.9)
0.7 (0.3-1.4)
1.04 (1.00-1.08)
1. 1 (1.0 1-1.2)

.01		
.05		
.63		
.04		
.9		
.9		
<.01		
.29		
<.01		
.14		
.19		
.23		
.31		
.04		
.02 1.1 (1.01-1.2)

p

.02

Factors predicting a detectable viral load
Immigrant origin (OR=3.0; p=0.04), former virological failure (OR=8.0; p<0.01), receiving a
PI-based regimen (OR=4.7; p<0.01), nonadherence (OR=4.9; p<0.01), quality of life (OR=1.6;
p=0.02) and depression (OR=3.2; p=0.01) significantly predicted virological failure in univariate
analyses. In the multivariate analysis, nonadherence (OR=4.9; 95%CI: 1.8-13.8), depression
(OR=3.3; 95%CI: 1.2-9.3) and former virological failure (OR=5.6; 95%CI: 1.7-18.3) predicted
virological failure significantly. These factors mediated the prediction of virological failure by
immigrant origin, as immigrant origin was no longer a significant predictor after controlling
for these factors (OR=1.3; 95%CI: 0.4-4.3).
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Table 3: Predictors of detectable viral load
				

Detectable viral load

					
					

Univariate,
OR (95%CI)

P

		 origin				
			
Immigrant
Female sex				
Younger age, each 1 year decrease		
HIV transmission route homosexual		
Number of years on CART			
Number of years since first positive HIV test
Former virological failure			
PI-based regimen				
Nonadherent based on self-report		
Nonadherent based on pharmacy refill
Quality of Life, each 1 point increase		
Lower Necessities, each 1 point increase
Higher Concerns, each 1 point increase
Depression, score >15			
Personalized stigma, each 1 point increase
Disclosure concerns, each 1 point increase

3.0 (1.1-8.5)
2.3 (0.9-5.8)
1.04 (0.99-1.09)
0.3 (0.1-1.4)
1.0 (0.8-.1)
1.0 (0.9-1.1)
8.0 (2.8-22.7)
4.7 (1.7-12.5)
3.0 (1.1-7.7)
4.9 (1.9-12.5)
1.6 (1.1-2.3)
1.2 (0.5-2.7)
1.4 (0.8-1.4)
3.2 (1.3-8.0)
1.03 (1.0-1.08)
1.1 (1.0-1.2)

.04		
.07		
.10		
.1		
.7		
.98		
<0.01 5.6 (1.7-18.3) <.01
<0.01		
.03		
<0.01 4.9 (1.8-13.8) <.01
.02		
.74		
.30		
.01
3.3 (1.2-9.3) .02
.27		
.10

Multivariate,
OR (95%CI)

p

Discussion
In the present study we showed that Dutch immigrant HIV infected patients have a poorer
adherence and a worse treatment outcome compared with indigenous HIV infected patients.
We found that immigrant patients report lower levels of quality of life, higher levels of
depression and HIV stigma and more concerns about adverse effects of cART. The immigrant
status per se did not independently predict poor adherence and virological outcome, but
this prediction was mediated by other factors. More disclosure concerns were significantly
related to pharmacy refill nonadherence, and depression significantly predicted a detectable
viral load, independently of nonadherence and former virological failure. These findings
suggest that reducing stigmatisation and depression are targets to improve poor adherence
and worse treatment outcome among immigrant HIV infected patients.
Our finding that immigrant HIV infected patients were more often nonadherent is consistent
with other studies.[18,44-46] Moreover, a significantly higher percentage of immigrant
HIV infected patients had a detectable viral load. This is also consistent with findings from
other studies.[7,18,19] As expected, nonadherence measured with pharmacy refill counts
was a stronger predictor of virological failure than self-reported nonadherence. With selfreport there is a chance of recall bias and social desirability, making it a less valid measure of

103

nonadherence.[47] We confirmed the findings of a former qualitative study showing lower
levels of quality of life and higher levels of depression and HIV stigma among HIV infected
immigrant patients.[20] We now quantitatively established that levels of quality of life were
indeed lower and levels of depression and HIV stigma higher among HIV infected immigrant
patients.
In contrast with some previous studies, [26,27,31,48] depression was not related to
nonadherence, but depression did predict virological failure. Other studies also found a
relation between depression and HIV disease progression, independent of nonadherence.
[49-51] They suggest that other biological factors (e.g. neuroendocrine, immunological) and
behavioural factors, such as smoking and health care use, might play a role in this relationship.
Our study has several limitations. In our sample, only a small percentage of patients had a
detectable viral load, leading to limited statistical power to predict virological failure in a
multivariate model. A second limitation is the fact that the psychosocial risk factors for nonadherence, i.e., HIV stigma, depression and quality of life yielded significant inter-correlations
of moderate magnitude (data not shown). This may have hampered our ability to estimate the
effect of individual predictors. This significant correlation among psychosocial risk factors may
be the result of conceptual overlap and common method variance as they were all assessed
using self-report. A third limitation is that we used self-report measures in two different
language versions to assess quality of life, depression and HIV stigma among indigenous patients
and immigrants with different countries of origin. The difference in psychosocial risk factors
for non-adherence between immigrant and indigenous patients may therefore represent a
true difference, but could also reflect in part a difference in cultural interpretation of the
items. However, we believe these differences are true, because our results are in line with
other studies that have reported higher stigma and depression scores among non-indigenous
patients or ethnic minority population.[20,52] Additionally, during the interviews we got
the impression that patients gave similar meanings to items because they often explained
their answers. Fourth, additional factors may predict nonadherence and virological failure. For
example, biological (e.g. immunological and neuroendocrine) and behavioural (e.g. smoking
and health care use), and socio-demographic factors (e.g. social economic status) may all
impact the outcome. Another factor may the costs. In the Netherlands, health insurance is
obligatory and costs of cART are covered by all health insurance companies. Nevertheless,
quite some of the immigrant patients mentioned difficulties in paying for transport to the
hospital. Possibly, difficulties in paying for costs indirectly related to the use of cART may
have contributed to the lower levels of adherence among our immigrant group. The fifth
limitation is the timing of the measures. Psychosocial risk factors for non-adherence and nonadherence were assessed at the same time point, and viral load was measured at a later point
in time. Therefore, we could not predict nonadherence, but only investigate its associations
with risk factors. However, it is more likely that disclosure concerns predict nonadherence
instead of nonadherence predicting disclosure concerns. Longitudinal studies with larger
percentages of nonadherent patients or patients having a detectable viral load would allow
developing a model in which all relations between variables can be shown. This would give
more insight into the mechanisms of risk factors for nonadherence and virological failure.
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The last limitation is the validity of measuring adherence through self-report and pharmacy
refill adherence. Both methods do not measure actual pill ingestions. However, former studies
showed that these methods were significantly related to virological response.[5,9,53-55]
Our study has several strengths. We were able to include a large percentage of immigrant HIV
infected patients. These patients are often underrepresented in studies. We therefore could
show that psychosocial factors are indeed different for immigrant patients in comparison
with indigenous patients. Another strength is that we had nearly complete data of pharmacy
refills, and our study was strengthened by the combination of different sources of information
including patient-reported data, pharmacy refill data and laboratory results.
The main implication of our study is that interventions are needed to reduce nonadherence
and virological failure among immigrant HIV infected patients. Depression and HIV stigma
may be targets for intervention. Future studies are needed to investigate which strategies
are appropriate to decrease stigmatisation and depression, and whether reducing HIV
stigma and depression among HIV infected immigrant patients indeed decrease their risk of
nonadherence and virological failure.
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SUMMARY
The overall aim of this thesis was to investigate the extent to which quality of life, HIV
stigma, depression and beliefs about medication influence adherence to cART and treatment
outcome among HIV infected patients in the Netherlands. An additional aim was to examine
to what extent those factors account for levels of adherence and treatment outcome among
immigrant patients in comparison to indigenous HIV infected patients.
Chapter 1 gives an introduction to HIV infected patients using cART, quality of life, and
the relevance of adherence to treatment in HIV infection. Methods to assess adherence and
possible psychosocial factors influencing adherence to treatment and treatment outcome are
introduced. Furthermore, we describe the situation of immigrant HIV infected patients in the
Netherlands.
In chapter 2, we investigated longitudinally the extent to which patients experience a
variety of symptoms in a cohort of HIV infected patients receiving cART, the national AIDS
Therapy Evaluation in the Netherlands (ATHENA) cohort. Data collection started in 1998
retrospectively of patients who started cART before 1998, and prospectively of patients who
started cART thereafter. Data about clinic visits, demographic, epidemiological and clinical
outcomes, and laboratory measurements are registered. Patients received a questionnaire
asking about symptoms and physical and mental quality of life every six months since study
entry. The first aim was to investigate the course of self-reported symptoms over time. We
found a high prevalence of self-reported symptoms with many symptoms being reported in
more than 30% of the questionnaires of each patient. Reporting of ‘numb feeling in fingers or
toes’,‘pain in legs’,‘pain when urinating’,‘sore muscles’,‘tingling of hands or feet’ and ‘difficulties
with seeing’ increased significantly over time. Next, we investigated the relevance of selfreported symptoms for the individual patient by exploring associations between self-reported
symptoms and concurrent quality of life and virological failure. All self-reported symptoms
were associated with concurrent physical and mental quality of life, even after adjustment for
clinical and demographic parameters. Additionally, trouble with sleeping, constipation, pain in
legs and numb feeling in fingers or toes were significantly related to a concurrent detectable
viral load (plasma HIV RNA >500 copies/ml blood). The finding that most symptoms were
related to using particular ARV drugs suggests that these symptoms may be adverse effects of
drugs. Because symptoms are frequently reported and are related to lower levels of quality of
life and worse treatment outcome, i.e. detectable viral load, identification and management of
symptoms among HIV infected patients is highly important. Future studies should investigate
strategies to decrease symptoms experienced by HIV infected patients on cART.
In chapter 3, we examined the extent to which baseline quality of life predicted treatment
outcome, i.e. survival, among HIV infected patients in the ATHENA cohort. This study added
to existing knowledge because of the long follow-up (median of 8.4 years). Physical and
mental quality of life were assessed at study entry. Time was censored at the end of followup, which was the last contact with the hospital or date of death, whichever happened first.
Physical and mental quality of life were divided into quartiles. Lower levels of physical quality
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of life at baseline were significantly related with an increased likelihood of death during the
follow-up period. However, we did not find this pattern for mental quality of life. Causes of
death varied among patients, but there was no clear relation between causes of death and
levels of quality of life. We found that higher levels of physical quality of life also independently
predicted survival in Cox proportional hazards regression analyses. Our findings suggest that,
in combination with demographic and clinical variables, quality of life can be used to assess
the prognosis among HIV infected patients. Future research should investigate the predictive
value of quality of life on treatment outcome, i.e. survival, in daily clinical practice. Also, the
mechanism by which physical quality of life impacts survival remains to be determined.
In chapter 4, we investigated the use of pharmacy refill data for measuring adherence among
HIV infected patients in the THETRHA study. In this study, we interviewed 201 immigrant and
Dutch indigenous HIV infected patients about psychosocial risk factors for nonadherence.
Additionally, we established adherence by self-report and pharmacy refill counts and
virological failure. We collected refill data from 132 different pharmacies. By sending a fax to
those pharmacies it was feasible to get data of all refills; however, it needed effort and time to
collect and manage pharmacy refill data. We investigated how to operationalize refill data to a
single measure of adherence. Adherence was calculated over a monitoring period of 90 days
preceding a viral load measurement. There was no difference in the prediction of virological
failure between a calculation of adherence based on the average of the entire regimen and a
calculation based on only a single drug in the regimen. Taking into account leftover medication
from previous refills, preferably for the whole period since starting the current cART-regimen,
prevented misclassification of adherent patients as nonadherent patients. If adherence was
defined as taking <100% of the prescribed pills, 43% of patients would have been misclassified
as nonadherent when former refills since starting the current regimen were not taken into
account. Instructed treatment interruptions could potentially be misclassified as periods
of nonadherence when only looking at pharmacy refill data. Taking into account treatment
interruptions prescribed by a patients’ physician did not affect the prediction of virological
failure in our study. However, only few patients had instructed treatment interruptions in the
90 day monitoring period. Our main findings suggest that collecting pharmacy refill data from
multiple pharmacies is feasible and that it is important to account for previous refills when
calculating adherence based on pharmacy refill data. Additionally, we would advise to account
for instructed treatment interruptions.
Chapter 5 describes a study investigating the influence of social desirability on self-reported
adherence. We examined whether the relation between nonadherence and virological
failure was stronger among patients in the ATHENA cohort with a lower tendency towards
providing socially desirable answers in comparison to patients with a higher tendency to
give socially desirable answers. We measured socially desirable responding with the 5-item
social desirability response set. Adherence to treatment was assessed using four self-report
questions. Odds ratios for the prediction of HIV RNA >50 copies/ml blood by non-adherence
were significant among patients with low social desirability scores, while not significant among
patients with high social desirability scores. In conclusion, social desirability influences the
validity of self-reported adherence. Further research is needed to investigate ways to reduce
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social desirability bias on self-report measures of adherence to cART.
Beliefs about medication play a major role in adherence to treatment. Doubts about the
necessity of cART and concerns about the adverse effects of cART may reduce adherence to
treatment. In chapter 6, we investigated the extent to which perceived necessities of cART
and concerns about adverse effects of cART are predictive for adherence to treatment and
virological treatment response in the ATHENA cohort. Patients completed a questionnaire
on beliefs about medication and adherence to cART. Reporting lower necessity of cART
predicted lower adherence to cART and predicted a higher chance of a detectable viral
load. In addition, we found that necessity scores were not associated with a patient’s sex,
age, country of origin, transmission category, former ARV treatment and number of years
on cART. However, necessity scores were related to CD4 cell count at study entry. We
could not find a relation between concerns about adverse effects of cART and adherence
or virological failure. Our data suggest that asking patients about their perceived personal
need for cART could be helpful in identifying patients at risk for poor treatment adherence
and detectable viral load. In future studies, the value of the necessity-concern framework in
designing adherence-enhancing interventions might be examined. Intervention studies may
examine to what extent talking about the patient’s view about his/her personal need for cART
would result in improved adherence.
HIV stigma may influence treatment adherence. Immigrant HIV infected patients might
experience or perceive more HIV stigma and therefore in chapter 7, we investigated
whether HIV stigma is reported more often among immigrant HIV infected patients
(THETRHA study). For this study, we used the Berger HIV stigma scale. Because this scale has
never been investigated among immigrants in Western Europe, we first explored its feasibility
among HIV infected immigrant patients. The Berger HIV stigma scale was administered in an
interview format. Although immigrant patients more often needed explanation of items, the
measure yielded adequate internal consistency. An important finding was the relatively high
percentage of patients with one or more missing items. It seemed that this was the result of
particular items in the HIV stigma scale, for which patients had to imagine how they would
perceive certain situations while they never had been in such situations. During interviewing
we observed that patients had difficulties with imagining unknown situations. As expected,
personalized stigma was significantly higher among immigrant patients in comparison to
indigenous patients. Furthermore, disclosure concerns were significantly predicted by having a
HIV transmission route other than homosexual. This study shows that the type of HIV stigma
may vary for different groups. Future studies may try to elucidate mechanisms underlying HIV
stigma in the different subgroups, so that interventions can be developed that are targeted at
different subgroups.
In chapter 8 we describe the extent to which quality of life, depression, HIV stigma and
beliefs about medication influence adherence to cART and treatment outcome among
immigrant and indigenous HIV infected patients (THETRHA). We anticipated that immigrant
HIV infected patients have lower levels of quality of life and more HIV stigma, depression,
doubts about the necessity of cART and concerns about adverse effects of cART. Further, we
anticipated that these factors may explain poor adherence and worse treatment outcome
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among immigrant HIV infected patients. Adherence was measured using both self-report and
pharmacy refill data. Quality of life, depression, HIV stigma and beliefs about medication were
measured using standard questionnaires. Plasma viral load was considered detectable when
>40 copies/ml blood. Immigrant patients had lower levels of adherence and more often had
a detectable viral load. Additionally, levels of HIV stigma and depression were higher among
immigrant patients. HIV stigma significantly predicted nonadherence. Depression significantly
predicted having a detectable viral load, independently of nonadherence. Our study shows that
HIV stigma and depression might be important targets for interventions among immigrant
patients. Clearly, future studies are needed that evaluate such interventions in terms of risk
reduction for nonadherence and virological failure.
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DISCUSSION AND CONCLUDING REMARKS
Measuring adherence to combination antiretroviral therapy
To date, none of the existing adherence assessment methods is considered the gold standard.
Self-report and pharmacy refill data are currently the most widely used measures. Selfreported adherence is inexpensive and convenient. However, it is subject to social desirability
and recall bias. The role of social desirability was shown in the ATHENA cohort where a
relationship between self-reported adherence and virological response was absent among
patients who tended to give socially desirable answers (chapter 5). Moreover, in the
THETRHA study we found that pharmacy refill nonadherence predicts a detectable viral load
more accurately than self-reported nonadherence did (chapter 8). Although collecting and
managing pharmacy data is more labour-intensive, pharmacy refill adherence is a more robust
measure of adherence than self-report.
Collecting pharmacy refill data for measuring adherence among patients using multiple
pharmacies was found to be feasible (chapter 4). We showed that it is important to account
for leftover medication of previous refills. Unfortunately, we were not able to draw definite
conclusions about the length of the period needed to account for previous refills. We would
suggest to account for all refills since starting the current regimen to obtain a complete
picture. The optimal monitoring interval, including the optimal period to account for previous
refills, remains to be determined. One study found that there was no difference in prediction
of viral load between adherence in the 90-day monitoring period preceding the viral load
measure and adherence in the first 30 days of that 90-day episode.[1] In conclusion, future
studies are needed with adequate power (i.e. large samples and sufficient patients with
virological failure) to investigate the optimal period preceding the viral load measure, and the
optimal period of accounting for leftover medication.

Factors influencing treatment adherence and outcome
HIV infected patients still have a shorter duration of survival.[2] Many factors may contribute
to a shorter duration of survival. An important factor is lower levels of treatment adherence
for its effect on treatment outcome. We found that adherence predicts treatment outcome,
i.e. virological failure (Chapter 8). This was also found in other studies.[3-9] Therefore, lower
levels of adherence are a major problem to address in the HIV infected population. However,
nonadherence may be caused by many factors.
We found that immigrant patients had lower levels of adherence than indigenous patients
(chapter 8).This is consistent with findings from other studies.[10-14] Additionally, virological
response is worse among immigrant patients. This was also found in other studies.[1517] Being immigrant is thus playing a major role in treatment adherence and outcome.
However, immigrant origin is not the predicting factor per use. Previously, it was thought
that insufficient knowledge about the cART regimen was the explanation for lower levels of
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treatment adherence and outcome among immigrants. However, Nellen et al. [17,18] showed
that HIV infected immigrant patients do not have insufficient knowledge about the disease
and its treatment. Remarkably, in a qualitative study Nellen et al. found low levels of quality
of life among immigrant HIV infected patients.[18] We quantitatively confirmed this finding
in our THETRHA study (chapter 8). Additionally, we found that baseline quality of life is
an independent predictor of survival among HIV infected patients in the ATHENA cohort
(chapter 3). Quality of life may thus be one of the factors influencing treatment outcome, in
part, directly.
Nellen et al. also found high levels of HIV stigma and depression among immigrant HIV
infected patients.[18] We quantitatively confirmed these higher levels of HIV stigma and
depression among immigrant HIV infected patients in comparison to indigenous patients
(chapter 8). Interestingly, different groups of HIV infected patients report different types of
HIV stigma (chapter 7). In our study, we showed that a higher level of experienced HIV stigma
is related to lower levels of adherence. The relation between HIV stigma and lower levels
of adherence was found in other studies as well.[19,20] Other studies also found a relation
between higher levels of depression and lower levels of adherence.[21-25] However, we did
not find such a direct relation between depression and adherence, probably, because we
used a different way of measuring adherence. We found that depression predicted virological
failure independent of adherence (chapter 8). Other studies also found that depressive
symptoms are related to virological failure independent of treatment adherence. [26-28]
According to Ickovics et al, [27] immunological and neuroendocrine factors may mediate
the relation between depression and HIV disease progression. Additionally, they mention
behavioural factors related to depression, such as smoking, alcohol and the mere use of health
care, as possible confounders in the relationship between depression and treatment outcome,
independent of treatment adherence.[27] Studies are needed that investigate the role of
these biological and behavioural factors as intermediating variables between depression and
virological failure.

Improving adherence and virological response by influencing
psychosocial factors
Until now, a number of studies have been conducted to evaluate the effectiveness of
interventions aimed at enhancing adherence to treatment. For example, interventions may
give additional information about the need for adherence, may use reminders such as pagers
or mobile phones, may teach self-monitoring of adherence, may entail intensive counselling
or motivational interviewing and may engage the family. Such interventions were found to
vary in their effectiveness.[29-31] Because a range of factors might influence adherence, such
as psychosocial factors or healthcare related factors, no single intervention is adequate to
improve adherence and treatment outcomes. Interventions that combine different strategies
are therefore needed.[30] We recommend that interventions also specifically target quality
of life, HIV stigma and depression.
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As we found that quality of life is a predictor of survival (chapter 3) and is a factor that might
impact adherence, low levels of quality of life might be an important target for interventions.
[13,32] First, identification and management of symptoms is important because symptoms are
related to quality of life and worse treatment outcome as shown by our study (chapter 2,3)
and other investigations.[33,34] One way to increase levels of quality of life is to switch to
other regimens with different profiles of side effects. For example, Potard et al. found higher
levels of quality of life and less symptoms after switching from a PI-regimen to a NNRTIregimen among HIV infected patients with controlled viral replication.[35] It is thus important
to alleviate symptoms for which specific interventions are needed and to investigate whether
such interventions indeed improve treatment adherence and outcome.
Because we showed that immigrant HIV infected patients reported higher levels of depression
and HIV stigma, interventions targeting these factors can be expected to improve adherence
levels and virological response. First, HIV stigma should be reduced. HIV stigma as experienced
by HIV infected patients in the Netherlands was also investigated by Stutterheim et al.
They showed that HIV infected patients frequently report HIV stigma and that HIV stigma
impacts psychological well-being in different ways dependent on different social settings,
such as family or health care.[36] There are basically two types of interventions to reduce
HIV stigma: interventions targeted at HIV infected patients themselves and interventions
targeted at the general population to increase the tolerance towards HIV infected patients.
To our best knowledge, no studies have been conducted to reduce HIV stigma in HIV infected
patients in the Netherlands, such as in immigrants. Most recent studies investigating concrete
interventions to reduce HIV stigma have been carried out in non-Western countries. An
example of a study targeted at HIV infected patients was an evaluation of a group intervention
for patients starting cART in Tanzania using interactive sessions on HIV, cART, care giving,
HIV stigma and disclosure to empower patients to tackle HIV stigma.[37] Some studies have
addressed the general populations and have shown that interventions in the community are
effective in reducing HIV stigmatisation. An example is an intervention that was aimed to
increase the knowledge about HIV/AIDS in the community by HIV prevention strategies
through for example publicly available media.[38,39] Another example of an intervention
targeted at increasing the tolerance of the community towards HIV infected patients is the
use of a HIV story line in a television drama in Botswana, which resulted in lower HIV
stigmatisation by viewers of the television drama.[40] Some general recommendations to
reduce HIV stigma exist. The 2007 declaration of commitment on HIV/AIDS of UNAIDS
recommends larger participation of HIV infected patients in the development of HIV-stigmareducing interventions and policies, the so-called GIPA- (Greater Involvement of People
Living with HIV/AIDS) principle.[41] Furthermore, Mahajan et al. recommend adapting laws
and policies so that HIV stigma and discrimination of risk groups such as immigrants may
diminish.[42]
Second, interventions need to be developed to reduce depression. Such interventions are
expected to reduce the risk of nonadherence and virological failure, but this should be
investigated in daily clinical practice and specifically among immigrant HIV infected patients.
[43] One study in the Netherlands showed that HIV nursing consultants might play a major
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role in assessing depression among HIV infected patients, which is needed to identify patients
at risk.[44] Pharmaceutical therapy, such as anti-depressants, and psychological therapy, such
as cognitive behavioural therapy, were both found to be effective in reducing depression
among HIV infected patients.[26]
In conclusion, future studies should investigate whether interventions aiming to decrease selfreported symptoms, to reduce HIV stigma, and/or depression actually improve adherence and
reduce the risk of virological failure. As these factors are highly prevalent among HIV infected
immigrants, interventions should be specifically targeted at this group of patients.
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SAMENVATTING
Het doel van dit proefschrift was te onderzoeken in hoeverre de kwaliteit van leven, hivstigma, depressie en opvattingen over medicatie de therapietrouw en behandelingsuitkomst
beïnvloeden onder hiv-geïnfecteerde patiënten in Nederland. Een bijkomend doel was te
onderzoeken in hoeverre deze factoren de therapietrouw en behandelingsuitkomst onder
immigranten bepalen in vergelijking met autochtone hiv-geïnfecteerde patiënten.
Hoofdstuk 1 bevat een inleiding over hiv-geïnfecteerde patiënten op cART (combinatie
antiretrovirale therapie), het concept kwaliteit van leven en de relevantie van therapietrouw
bij behandeling van hiv-infecties. Ook worden methoden om therapietrouw te meten en
mogelijke psychosociale factoren die de therapietrouw en behandelingsuitkomst kunnen
beïnvloeden geïntroduceerd. Verder beschrijven we de situatie van hiv-geïnfecteerde
immigranten in Nederland.
In hoofdstuk 2 onderzochten we longitudinaal in hoeverre hiv-geïnfecteerde patiënten
op cART een verscheidenheid aan symptomen ervaren in het zogenaamde national AIDS
Therapy Evaluation in the Netherlands (ATHENA) cohort. De dataverzameling startte in
1998 waarbij retrospectief data werd verzameld van patiënten die vóór 1998 startten met
cART en prospectief van patiënten die daarna startten. Gegevens van polikliniekbezoeken
en demografische, epidemiologische en klinische gegevens en laboratoriummetingen werden
geregistreerd. Sinds de start van deelname aan het onderzoek ontvingen patiënten elke
zes maanden een vragenlijst met vragen over symptomen en over lichamelijke en mentale
kwaliteit van leven. Het eerste doel was het verloop van zelfgerapporteerde symptomen te
onderzoeken in de loop van de tijd. We vonden een hoge prevalentie van zelfgerapporteerde
symptomen waarbij veel symptomen in meer dan 30% van de vragenlijsten per patiënt werden
gerapporteerd. Rapportage van ‘verlamd gevoel in vingers of tenen’,‘pijn in de benen’,‘pijn bij het
plassen’, ‘spierpijn’, ‘ tintelende handen of voeten’ en ‘problemen bij het zien’ namen significant
toe in de loop van de tijd. Vervolgens onderzochten we de relevantie van zelfgerapporteerde
symptomen voor de individuele patiënt door associaties tussen zelfgerapporteerde
symptomen en gelijktijdige mate van kwaliteit van leven en virologisch falen te onderzoeken.
Alle zelfgerapporteerde symptomen waren geassocieerd met gelijktijdige lichamelijke en
mentale kwaliteit van leven, zelfs na correctie voor klinische en demografische parameters.
Bovendien waren ‘problemen met slapen’, ‘obstipatie’, ‘pijn in de benen’ en ‘verlamd gevoel in
vingers of tenen’ significant gerelateerd aan gelijktijdig virologisch falen (plasma hiv RNA >500
kopieën/ml bloed). Het feit dat de meeste symptomen gerelateerd waren aan het gebruik
van bepaalde antiretrovirale (ARV) medicatie suggereert dat deze symptomen bijwerkingen
zouden kunnen zijn. Symptomen worden vaak gerapporteerd en zijn gerelateerd aan een
lagere kwaliteit van leven en slechtere behandelingsuitkomst, namelijk een detecteerbare
“viral load”. Daarom is het zeer belangrijk om symptomen onder hiv-geïnfecteerde patiënten
te identificeren en te beheersen. Toekomstig onderzoek zal strategieën na moeten gaan die
de symptomen kunnen verminderen onder hiv-geïnfecteerde patiënten op cART.
In hoofdstuk 3 onderzochten we in hoeverre baseline lichamelijke en mentale kwaliteit
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van leven bij inclusie in het ATHENA cohort de behandelingsuitkomst, namelijk de overleving,
voorspelde onder hiv-geïnfecteerde patiënten in dit cohort. Dit onderzoek voegde iets toe
aan bestaande kennis door de lange follow-up duur (mediaan = 8.4 jaar). Overlevingstijd werd
gecensureerd op de datum van einde follow-up wat gedefinieerd werd als de datum van
laatste contact met het ziekenhuis of de datum van overlijden, afhankelijk van wat als eerste
plaatsvond. De scores op lichamelijke en mentale kwaliteit van leven werden opgesplitst in
kwartielen. Lagere niveaus van lichamelijke kwaliteit van leven op baseline waren significant
gerelateerd aan een toegenomen kans op overlijden tijdens de follow-up periode. Echter, dit
patroon vonden we niet voor de mentale kwaliteit van leven. Doodsoorzaken varieerden
onder patiënten, maar er was geen duidelijke relatie tussen verschillende doodsoorzaken
en de hoogte van de scores op kwaliteit van leven bij inclusie. We vonden ook dat hogere
niveaus van lichamelijke kwaliteit van leven de overleving onafhankelijk voorspelden in Cox
proportional hazards regressie analyses. Onze bevindingen suggereren dat kwaliteit van
leven, in combinatie met demografische en klinische variabelen, gebruikt kan worden om
de prognose van hiv-geïnfecteerde patiënten te beoordelen. Toekomstig onderzoek zal na
moeten gaan of de voorspelling van overleving door kwaliteit van leven ook geldt in de
dagelijkse klinische praktijk. Verder zal het onderliggende mechanisme, waardoor lichamelijke
kwaliteit van leven de overleving beïnvloedt, onderzocht moeten worden.
In hoofdstuk 4 onderzochten we het gebruik van apotheekgegevens voor het meten van
therapietrouw onder hiv-geïnfecteerde patiënten in het THETRHA-onderzoek (Onderzoek
naar TherepieTRouw Haart). In dit onderzoek interviewden we 201 hiv-geïnfecteerde
immigranten en autochtone patiënten over psychosociale risicofactoren voor therapieontrouw.
Verder bepaalden we de mate van therapietrouw met behulp van zelfrapportage en
apotheekafhaalgegevens. Daarnaast bepaalden we of patiënten virologisch faalden. We
verzamelden afhaalgegevens bij 132 verschillende apotheken. Door een fax te sturen naar
deze apotheken was het haalbaar om gegevens te krijgen van alle afhaalmomenten. Echter, het
kostte tijd en inspanning om alle afhaalgegevens te verzamelen en te beheren.We onderzochten
hoe de afhaalgegevens geoperationaliseerd konden worden tot één enkele maat voor
therapietrouw. Therapietrouw werd berekend over een periode van 90 dagen voorafgaande
aan een “viral load” meting. Er was geen verschil in de voorspelling van virologisch falen tussen
een berekening van therapietrouw gebaseerd op een gemiddelde van het totale regime en een
berekening gebaseerd op één enkel middel in het regime. Misclassificatie van therapietrouwe
patiënten in therapie- ontrouwe patiënten werd voorkomen door rekening te houden met
medicatie die over was van eerdere afhaalmomenten, over de gehele periode sinds de patiënt
het huidige regime startte. Wanneer therapieontrouw gedefinieerd werd als een inname van
<100% van de voorgeschreven pillen, zou 43% van de patiënten gemisclassificeerd worden
als therapieontrouw wanneer er geen rekening gehouden werd met medicatie die over was
van alle eerdere afhaalmomenten sinds de start van het huidige regime. Voorgeschreven
behandelingspauzes zouden potentieel gemisclassificeerd kunnen worden als periodes van
therapieontrouw wanneer alleen gekeken wordt naar apotheekafhaalgegevens. Wanneer we
rekening hielden met voorgeschreven behandelingspauzes door de arts, werd de voorspelling
van virologisch falen niet anders in ons onderzoek. Echter, er waren maar een paar patiënten
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met voorgeschreven behandelingspauzes in de 90 dagen voorafgaande aan de “viral load” meting.
Onze belangrijkste bevindingen suggereren dat het verzamelen van apotheekafhaalgegevens
haalbaar is onder een groep patiënten die soms bij meerdere apotheken hun medicijnen
afhalen en dat het belangrijk is rekening te houden met eerdere afhaalmomenten wanneer
de therapietrouw berekend wordt op basis van apotheekafhaalgegevens. Ook adviseren wij
rekening te houden met voorgeschreven behandelingspauzes.
Hoofdstuk 5 beschrijft een onderzoek naar de invloed van sociale wenselijkheid op
zelfgerapporteerde therapietrouw. We onderzochten of de relatie tussen zelfgerapporteerde
therapieontrouw en virologisch falen sterker was onder patiënten in het ATHENA-cohort
die minder geneigd waren om sociaal wenselijke antwoorden te geven in vergelijking met
patiënten die meer geneigd zijn sociaal wenselijke antwoorden te geven. We maten sociale
wenselijkheid met de zogenaamde 5-item social desirability response set. Therapietrouw
werd bepaald met vier zelfgerapporteerde vragen. Odds ratios voor de voorspelling van hiv
RNA >50 kopieën/ml bloed door therapieontrouw waren significant onder patiënten die
minder geneigd zijn sociaal wenselijke antwoorden te geven, terwijl ze niet significant waren
onder patiënten die meer geneigd zijn sociaal wenselijke antwoorden te geven. Concluderend,
sociale wenselijkheid beïnvloedt the validiteit van zelfgerapporteerde therapietrouw. Meer
onderzoek is nodig om na te gaan hoe vertekening door sociale wenselijkheid gereduceerd
kan worden in zelfgerapporteerde maten van therapietrouw aan cART.
Opvattingen over medicatie spelen een belangrijke rol in therapietrouw. Twijfels over het nut
van cART en zorgen om bijwerkingen van cART kunnen de therapietrouw verminderen. In
hoofdstuk 6 onderzochten we in hoeverre het gepercipieerde nut van cART en zorgen
om bijwerkingen van cART de therapietrouw en virologische response voorspellen in het
ATHENA-cohort. Patiënten vulden een vragenlijst in betreffende opvattingen over medicatie
en therapietrouw aan cART. Rapportage van een lager verwacht nut van cART voorspelde een
verminderde therapietrouw aan cART en voorspelde een hogere kans op een detecteerbare
“viral load”. Verder vonden we dat scores op het nut van medicatie niet geassocieerd waren
met geslacht, leeftijd, land van herkomst, transmissieroute, eerdere ARV behandeling en aantal
jaren op cART. Echter, scores indicatief voor het nut van medicatie waren gerelateerd aan
aantal CD4 cellen bij de start van deelname aan de studie. We konden geen relatie vinden
tussen zorgen om bijwerkingen van cART en therapietrouw of virologisch falen. Onze data
suggereren dat het behulpzaam kan zijn om patiënten te vragen over hun gepercipieerde
nut van cART in het identificeren van patiënten die een risico hebben op lage therapietrouw
en detecteerbare “viral load”. In toekomstig onderzoek zou onderzocht moeten worden
in hoeverre het door patiënten gepercipieerde nut opweegt tegen de zorgen om nadelige
effecten van een behandeling bij het ontwikkelen van therapietrouw-verbeterende interventies.
Interventieonderzoek zou na kunnen gaan in hoeverre het bespreken van het inzicht in het
nut van cART van de patiënt zinvol is voor een verbetering van de therapietrouw.
Hiv-stigma kan de therapietrouw nadelig beïnvloeden. Hiv-geïnfecteerde immigranten zouden
meer stigma kunnen ervaren of percipiëren en daarom onderzochten we in hoofdstuk
7 of hiv-stigma vaker wordt gerapporteerd onder hiv-geïnfecteerde immigranten dan
onder autochtone hiv geïnfecteerde patiënten (THETRHA-onderzoek). Voor dit onderzoek
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gebruikten we twee subschalen van de Berger hiv-stigma schaal (namelijk “personalized
stigma” en “disclosure concerns”). Omdat deze vragenlijst nooit eerder werd gebruikt onder
immigranten in West Europa, bekeken we eerst de haalbaarheid van het gebruik van deze
vragenlijst onder hiv-geïnfecteerde immigranten. De Berger hiv-stigma schaal werd afgenomen
in een interview. Hoewel immigranten vaker uitleg nodig hadden over de verschillende
vragen, had de vragenlijst voldoende interne consistentie. Een belangrijke bevinding was het
relatief hoge percentage patiënten dat één of meerdere vragen niet kon beantwoorden. Het
leek te maken te hebben met een aantal hypothetische vragen in de hiv-stigma schaal waarbij
patiënten zich moesten voorstellen hoe ze bepaalde situaties zouden ervaren terwijl zulke
situaties zich nooit voor hadden gedaan. Tijdens het interviewen merkten we dat patiënten
het moeilijk vonden om zich zulke onbekende situaties voor te stellen. Zoals verwacht, was
‘personalized stigma’ significant hoger onder hiv-geïnfecteerde immigranten in vergelijking
met autochtone patiënten. Bovendien voorspelde een homoseksuele hiv-transmissieroute
de mate van ‘disclosure concerns’ significant. Dit onderzoek laat zien dat het type hiv-stigma
kan variëren onder verschillende groepen. Toekomstig onderzoek zou kunnen proberen
opheldering te geven over het onderliggende mechanisme van hiv-stigma in de verschillende
subgroepen. Vervolgens kunnen gerichte interventies ontwikkeld worden voor verschillende
subgroepen.
In hoofdstuk 8 beschrijven we in hoeverre de kwaliteit van leven, depressie, hiv-stigma
en opvattingen over medicatie de therapietrouw aan cART en behandelingsuitkomst onder
hiv-geïnfecteerde immigranten en autochtone patiënten beïnvloeden (THETRHA). Onze
verwachting was dat hiv-geïnfecteerde immigranten een lagere kwaliteit hebben en meer
hiv-stigma, depressie, twijfels over het nut van medicatie en zorgen om bijwerkingen van
cART ervaren. Verder verwachtten we dat deze factoren een verminderde therapietrouw
en slechtere behandelingsuitkomst onder hiv-geïnfecteerde immigranten kunnen verklaren.
Therapietrouw werd gemeten met zowel zelfrapportage als met apotheekafhaalgegevens.
Kwaliteit van leven, depressie, hiv-stigma en opvattingen over medicatie werden gemeten
met standaard vragenlijsten. “Plasma viral load” werd als detecteerbaar beschouwd bij >40
kopieën/ml bloed. Hiv-geïnfecteerde immigranten hadden een minder goede therapietrouw
en hadden vaker een detecteerbare “viral load”. Ook waren hiv-stigma en depressie hoger
onder hiv-geïnfecteerde immigranten. Hiv-stigma voorspelde significant een minder goede
therapietrouw. Depressie voorspelde significant een detecteerbare “viral load”, onafhankelijk
van therapieontrouw. Onze studie suggereert dat hiv-stigma en depressie belangrijke factoren
kunnen zijn waarop interventies om therapietrouw te bevorderen en de kans op virologisch
falen te verminderen zich zouden kunnen richten. Het is echter duidelijk dat toekomstig
onderzoek nodig is om zulke interventies te evalueren in termen van verlaging van het risico
op therapieontrouw en virologisch falen.
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DANKWOORD – WORD OF THANKS – NENO LA KUSHUKURU
Graag maak ik gebruik van deze gelegenheid om iedereen te bedanken voor zijn of haar
bijdrage aan dit proefschrift, want zonder hulp van velen had ik het niet klaar gekregen. Ten
eerste wil ik alle patiënten die deelnamen aan het THETRHA-onderzoek en de ATHENA
600 groep hartelijk bedanken voor hun medewerking. Als jullie ons niet hadden voorzien
van de soms gevoelige informatie, was dit proefschrift er niet geweest. Echter, ik had de
patiënten in THETRHA nooit kunnen interviewen zonder de geweldige inspanningen van de
hiv-behandelaren en hiv-consulenten van het AMC. Zij wisten tijdens hun toch al zo drukke
spreekuur voldoende patiënten te werven voor dit onderzoek. Hartelijk dank daarvoor.
Daarnaast wil ik ook graag de medewerkers van de apotheken danken voor het leveren van
de afhaalgegevens.
Graag wil ik mijn copromotor Dr. P.T. Nieuwkerk en promotores Prof. Dr. M.A.G. Sprangers
en Prof. Dr. J.M. Prins bedanken voor een zeer goede begeleiding. Pythia, waar was ik zonder
jou geëindigd? Ik geloof dat veel andere promovendi jaloers op me waren omdat ik zo’n fijne
consequente copromotor had. Ik heb nooit een drempel gevoeld om bij je binnen te lopen
en ik heb ontzettend veel van je geleerd. Ik vond het erg fijn om zo af en toe ook even samen
te puzzelen en te stoeien met de data. Vooral dat laatste heb ik zeer gewaardeerd. Mirjam,
ik geloof niet dat er veel mensen zijn die zo snel een artikel voorzien van feedback. Van die
feedback heb ik veel geleerd. Daarnaast wil ik je heel erg bedanken voor je begrip betreffende
mijn persoonlijke situatie en de continue motivatie tijdens mijn promotietraject. Ik hoop dat
deze ‘BEDANKT!’ alle keren dat ik vergat ‘bedankt’ te zeggen goed maakt. Jan, jou wil ik
vooral bedanken voor je nuchtere weergave van een vooral kritische kijk op de zaken. Heel
goed dat je me af en toe terugfloot als ik mijn conclusies te snel klaar had.
De leden van de promotiecommissie, Prof. Dr. H. de Haes, Dr. F.J.B. Nellen, Prof. Dr. P. Reiss,
Prof. Dr. W. Devillé, Dr. M. de Bruin en Prof. Dr. F. de Wolf wil ik heel graag bedanken voor het
beoordelen van mijn manuscript en hun bereidheid zitting te nemen in de promotiecommissie.
Een aantal personen heeft actief bijgedragen aan mijn onderzoek. Ten eerste wil ik de
interviewers, in het bijzonder Marlies en Martin, danken voor hun inzet en hulp rond de
logistiek en bij het afnemen van de vragenlijsten en het invoeren van de data. Verder wil ik
Colette bedanken voor het meedenken en aanleveren van data en Ronald, Bellinda en Frans
voor het meedenken rondom de analyses. Ook wil ik Ronnie en Paolo van het medisch archief
interne geneeskunde hartelijk danken voor het elke keer weer klaarleggen van de medische
dossiers.
Alle andere collega’s van MP wil ik bedanken voor een goede tijd, maar in het bijzonder
Dounya, Elsbeth, Jolande, Petra en Francis. Doun, we zijn zo verschillend, maar binnen dit
wereldje zo hetzelfde. Waar vind ik nog zo iemand om samen musicalliedjes mee te luisteren
en te zingen? Je bent een lieve, authentieke meid en houdt hem vast hè? STA OP…EN
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LOOP!!! Cappuccino met jou en Elsbeth blijft de beste cappuccino ooit. Ja, ervaringen en lief
en leed met elkaar delen onder het genot van een cappuccino lukt niet meer nu we op drie
verschillende continenten wonen, maar ook ik zal het zeker missen. Bedankt +1 is eigenlijk
niet genoeg. Jolande, Petra en Francis wil ik eigenlijk het meest bedanken voor hun luisterend
oor. Maar ook heel fijn dat jullie me konden helpen de ‘antieke’ fax aan de praat te krijgen
als het mij niet lukte.
I would like to thank my new colleagues at the Kilimanjaro Clinical Research Centre in Moshi
and Kibong’oto Hospital (Tanzania) for giving me the chance to conduct my profession in
the country I love. Prof Gibson Kibiki, Hadija, Charles and all others at KCRI and Kibong’oto,
thanks for a warm welcome.
Jeroen, bedankt voor een mooi ontwerp en lay-out van mijn proefschrift.
Graag wil ik mijn vrienden bedanken voor hun indirecte bijdrage aan dit proefschrift. Zonder
jullie had ik het niet afgemaakt en jullie weten wel waarom. In het bijzonder: Minke, jij bent er
gewoon altijd (al) geweest. Leonie, met mijn lief en leed kon ik bij jou terecht. Derk, jij was
en blijft mijn maatje.
Lieve Grieta, ik weet werkelijk en letterlijk niet hoe mijn leven en carrière er nu uit hadden
gezien als jij er niet was geweest. Van jou leerde ik minder-voor-de-hand-liggende keuzes te
maken en jij hebt me vooral gestimuleerd om hieraan te beginnen en het ook af te maken.
Daarnaast hebben we in die drie jaar heel wat meegemaakt samen, vooral als het gaat om
Tanzania. Ik durf eigenlijk niet te zeggen wat zwaarder is, een proefschrift schrijven of de
Kilimanjaro beklimmen. Maar omdat jij bij beiden (in gedachten) aanwezig was, was het prima
te doen. Daarom ben ik heel blij dat je één van mijn paranimfen bent.
Lieve Arnaud, mijn kleine broertje die eigenlijk een echte zorgzame grote broer is geworden.
Het is mooi dat dat kleine mannetje dat mij ooit aankondigde als: “Dit is Marion en Marion z’n
fluit” nu als een grote steun naast me staat. Soms worden onze humor en ideeën niet helemaal
begrepen, maar dat maakt het broer-zus-gevoel juist bijzonder. Je was al die tijd geïnteresseerd
in hoe het stond met mijn artikelen en proefschrift. Dat heb ik zeer gewaardeerd. Ik vind het
daarom heel bijzonder dat ook jij mijn paranimf bent. Ik hoop dat we in de toekomst ooit nog
eens onze interesses en ervaringen kunnen bundelen in een gezamenlijk doel.
Baba na mama Neema na mama Nyindo, asante sana kwa kuwa wazazi wangu hapa Tanzania.
Ninafurahi sana kwa kupata marafiki kama ninyi katika tamaduni tofauti. Nimepata uzoefu
mzuri na heshima kutoka pande zote na ninafikiri hii ndiyo heshima iliyo takiwa kutatua
matatizo na usawa ndani ya dunia yetu. Ninashukuru sana! Mungu awabariki!
Baba na mama Benardi, Gilo, Adolf, Ritha na Will, familia mpya yangu, labda hamtaelewa
chochote katika kitabu hiki. Lakini, ninapenda kuwashukuru kwa karibisho nzuri kwenye
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Makumira. Asante sana na Mungu awabariki!
Lieve pap en mam en Lianne, jullie staan aan de basis van ‘mij’. Jullie ‘vaak onzichtbare’
opvoeding en meegegeven normen en waarden hebben mij gemaakt tot de persoon die
ik ben en daarmee direct bijgedragen aan de totstandkoming van dit proefschrift. Lianne,
ik vind het echt supergaaf dat je al zo snel naar Tanzania bent gekomen. De zusrelatie is
onvoorwaardelijk. Op jou kan ik altijd rekenen. Pap, mam, Lianne en Arnaud, bedankt voor
jullie trots en liefde.
Dearest Bern, you were only around during the finalizing stage of my thesis but we are
waiting a great future together. I think the love between you (from Tanzania) and me (from
the Netherlands) forms the crown to this thesis. We will…nothing is impossible under the
sun! I am really happy that you will come with me to the Netherlands to attend my defence.
Thanks so much for you. Zoveel dank voor jou. Asante sana kwa wewe.
‘Always reach for the moon, even if you miss you will be among the stars!!!’
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