
Updates from Barcelona: 
 
I.  Overview of Adherence 
 
The focus of current research has shifted from descriptive to predictive studies.  An 
excellent example is the wide-based study of Hinkin et al.1 In this study, not only 
diagnosed comorbidities, CD4 and viral load counts, and gender were examined; also the 
more social based factors of health beliefs, education, neuropsychiatric dysfunction and 
specific types of substance abuse were subjected to regression analysis. Positive 
predictors of medication adherence included intention to adhere and self efficacy, 
demonstrating a shift in focus from the physiologic factors to the psychological and 
functional factors. Identification of drug abuse as a negative predictor while failing to 
identify the effect of alcohol abuse on adherence provides yet another social-medical 
link. 
 
Likewise, Ekstrand et al.2 demonstrated negative effects on adherence of substance abuse, 
depression, psychological distress, lack of personal organization and unstructured lives. 
This is supported by a large study (n=206 initial) of HAART naïve patients in an inner 
city environment conducted by Koenig et al. 3 in which perceived autonomy and 
“autonomy supportive health care context” were identified as significant predictors.  In 
yet another study, based on a comparable size (n=300) sample of gay men, the only 
significant predictor of overall HIV disease progression was the qualitative face-to-face 
interview describing medication adherence and measures of viral load4 . 
 
The shift to predictive studies occurs in the context of a shift to more social-based 
interventions and approaches.  Specifics of identification of factors, design of 
interventions, and even the evaluation of electronic monitoring are conducted in this 
context. 
 
II.  HAART 
 
 Changes too old to be new—editorial update should be based on more recent 
conference. 
 
III.  Adherence Measurement Strategies  
 
Measurement was addressed at the Barcelona conference in two ways: first from the 
overall effectiveness as demonstrated by CD4 and viral load counts and second in terms 
of internal validity.  It is this second focus that represents a new approach.  In prior 
settings, the introduction of electronic monitoring was hailed as the answer to all 
concerns with measurement of adherence.  Currently this is being questioned from within 
the ‘gold standard’ and in comparison with other measures. 
 
In a direct analysis of the effectiveness of the use of electronic monitoring devices 
(EMD), several problems were identified.  These included 41% of the sample who 
reported removing more than one dose at a time and 26% who reported opening the EMD 
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but not taking the medication.  Additional “social problems” and conflict with pill box 
use were identified as significant factors negatively affecting the usefulness and validity 
of EMD measures.5   A comparative study by Deschamps et al.6 concluded with the 
recommendation that while electronic monitoring is sensitive and reliable, triangulation 
of different methods is recommended in research and clinical practice. Findings are 
summarized in the following table. 
 
. 
Diagnostic
value 
methods 
(EEM = 
gold 
standard) 

        

 
Prevalence

NC 
Sensitivity Specificity

False 
+ 

result

False 
- 

result

+ 
Pred 
value

- 
Pred 
value

Accuracy

Self-
report: 
(T1) 
intake 
med 

17% 27% 90% 10% 73% 67% 62% 63% 

Self-
report: 
(T1) 
regularity 

41% 40% 58% 42% 60% 43% 55% 50% 

Self-
report: 
(T3) 

5% 6% 96% 4% 94% 50% 61% 60% 

Collateral 
report: 
(T1) 

25% 24% 76% 24% 76% 40% 59% 55% 

Collateral 
report: 
(T3) 

28% 29% 73% 27% 71% 42% 61% 56% 

  
 
In another study reported by the SPNS adherence collaboration, correlations between a 
number of self report adherence measures were found in a diverse population. 
 

Baseline Measure 
Missed dose on 
3-day recall  

No missed doses 
on 3-day recall 

P 
value 
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Days/week with missed 
dose=0/<1 per week 

28% 81% .001 

Last time missed=>1mo or 
never 

3% 66% .001 

Difficulty taking on 
time=never/rarely 

58% 88% .001 

ART-related side effect 61% 28% .001 
"A lot" of difficulty taking ART 
due to side effects 

23% 3% .001 

Any side effects 61% 28% .001 
Hirschhorn et al.7 

 
In a study using pager reminder with an electronic pill cap, it was concluded that “more 
intensive intervention” would be required for patients with adherence problems. (Safren 
et al. )8  A study comparing a “low literacy self-report tool compared to electronic 
monitoring (Kunches et al.9) presents an interesting approach; however the use of the 
instrument with a population consisting of 96% college educated patients leaves 
unanswered the question of efficacy in low literacy populations. 
 
Based on a review of presentations at the Barcelona conference, it is evident that a multi-
faceted approach is more effective than electronic monitoring alone. Thus there is 
identified a need for more extensive research on measurement effectiveness, and 
particularly on possible barrier effects of  technology intensive measurement and 
adherence interventions . 
 
IV.  Factors Impacting Treatment Adherence 
 
Presentations at the AIDS 2002 conference related to factors impacting treatment 
adherence reflected the shift from descriptive to predictive studies.  While descriptive 
studies continue to identify the comorbidities and demographic factors that affect 
adherence, others target barriers to adherence as predictive. 
 
Demographic factors do continue to be identified as significant in identifying target 
groups for intervention.  In a study designed to identify predictors of adherence in an 
inner city population, Mannheimer et al.9 identified Latino ethnicity (independent of 
literacy and education level ) as a positive predictor.  Depression, substance abuse and 
other psychosocial factors were identified as negative predictors. 
 
Gender was identified as a significant factor, with a study by Sorensen et al.10 addressing 
not only medication adherence but also clinic visits as measures of treatment adherence.  
Gender was found to be related to low adherence by self report.  Older age for females 
was a positive factor as was less drug abuse.  Depression, particularly in women, was 
identified as a negative factor.  The results detail a lack of significant gender differences 
in alcohol use, medication knowledge, adverse effects, adherence to food requirements or 
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social support, while both genders demonstrated higher rates of missed doses (but not of 
clinic visits) when side effects were identified as problems.  These findings are supported 
by a study in which participants were not identified geographically or socioeconomically, 
in which age was found to be a strong predictor.1 The effect of “symptom 
bothersomness” was assessed by Corless et al19.  Gender was also significant in the 
findings from this study.  Intensity of symptoms was associated with forgetting to take 
medications, and discontinuing medications.  Women were significantly more bothered 
by symptoms that were men. 
 
Of particular interest to care providers is the finding that there is low agreement between 
provider estimate and self report of adherence. Perkins11 and Mannheimer et al.12 found 
that depression, other psychiatric problems and homelessness significantly impacted 
adherence; however the only positive correlate between patient and provider assessment 
was between lower HIV RNA level and higher CD4 counts. 
 
The shift to a more psychosocial approach to predicting adherence is evident in the work 
of Silverio et al.13 Psychosocial factors of job loss, family abandonment, cost of 
transportation, extreme poverty, depression, stress, and addiction were identified as 
barriers to adherence in a diverse sample of HIV positive individuals in Argentina. 
Among drug users in Los Angeles, low adherence was found to be associated with 
concern about dependence on medications, interest in alternative therapies, lack of daily 
routine, and  concern about concurrent illegal drug use and medication (Longshore 14). 
 
Exploration of adherence in special populations also yields primarily psychosocial factors 
as barriers.  In an extensive study of imprisoned persons, Catz et al.16  identified 
confidentiality concerns (75%), limited social support (57%), interference from prison 
rules (53%) and systems issues including refill problems , medication storage, and 
coordination with meal times.  
 
This address to psychosocial predictors extends to studies of youth as well.Hosek et al.15  
Depression, and lower age of first marijuana use were found to be significant predictors 
of poor adherence.  An incidental finding that 69% of the sample had not begun the 
developmental shift from concrete thinking to formal or abstract reasoning may serve as a 
basis for future adult studies. 
 
It is evident that identification of predictive factors of adherence, both positive and 
negative, has shifted to the psychosocial from the more direct emphasis on timing and pill 
burden.  The AIDS 2002 Barcelona conference presentation reflect this shift. 
 
V.  Adherence Models and Other Disease Entities 
 
The use of therapeutic approaches to enhance adherence continue to be based primarily 
on tuberculosis treatment models.  In projects in South Africa (Jack et al.17)and Zambia 
(Ayles et al.18) adherence models used with tuberculosis were piloted for patients with 
HIV in high TB incidence areas.  While the START study17 found directly observed 
therapy to be effective, the use of a TB preventive therapy approach in Zambia 18 yielded 
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information on factors significantly associated with adherence.  These included health 
beliefs, the role of stigma, and hunger. 
 
There is a dearth of new material on adaptation of models developed originally for use 
with other disease entities.  While directly observed therapy is used in a wide variety of 
settings, from technologically sophisticated health care systems to those with marginal 
resources, adaptation of older models has been replaced by the creation of new models 
for the enhancement of adherence to HAART. 
 
VI.  Current and Practical Approaches to Medication Adherence 
 
In studies conducted with a wide range of geographic, socio-economic. and cultural 
populations, individuation of intervention is identified as the primary provider goal for 
improvement of adherence.  Whether patients are adherent (Waters et al. 20) or non 
adherent ( Carmona et al.21) recommendations include the use of individual counselors or 
support persons who are part of a multidisciplinary team. 
 
In discussion of a program “Stick with It” developed for impoverished urban populations 
in resource rich countries, Evans et al.22 employed intensive one-on-one counseling, 
support, nutritional intervention, and peer intervention to deal with shame and denial.  
This discussion does not include analysis of success of adherence interventions, but 
provides a model for development of services. 
 
Development of resource systems may also be a significant part of the interdisciplinary 
one-to-one intervention widely recommended.  The “HIVCareNet” web site designed by 
Jani23 serves as a resource that can be individualized for clients, targeting practical as 
well as psychological support needs.  Weiss et al.24 note that there is little information on 
the characteristics of successful programs. Identified as of probably significance is the 
provision of adherence support in the same place as the clinic. While this seems obvious 
it may represent a shift away from dichotomous thinking about psychosocial/medical 
approaches that heralds an era of more coordinated care. 
 
 

 
 

 
Adherence to HIV Treatment Regimens: Recommendations for Best Practices  
APHA – www.apha.org/ppp/hiv   - June  2004 version – Barcelona 2002 UPDATE 

5



REFERENCES 
 

1.  
WePeB5828 
 

Predictors of Medication Adherence in HIV/AIDS  
 

C H Hinkin1, S A Castellon1, D J Hardy2, M N Lam1, M Stefaniak2, T Farchione2, M Ropacki2,
D Thrasher2, K Mason2 
 
2.  
WePeB5841 
 

Psychological distress, not alcohol or drug use, associated with ART non-adherence  
 

M L Ekstrand, G M Crosby, J Paul, J Martin, D Bangsberg, R D Stall 
UCSF, San Francisco, United States 
 
3.  
WePeB5818 
 

Prospective predictors of medication adherence: A study of the first six months of highly 
active antiretroviral therapy (HAART) using electronic monitoring  
 

L J Koenig1, T Ellerbrock1, M Pratt-Palmore2, D Stratford1, T Bush1, E Malatino2, M Todd-
Turner2, M Golde2 
1Cent 
 
 
4.  
MoPeE3729 
 

Measuring HIV medication adherence: implications for understanding adherence and 
counseling  
 

A H Kutnick1, P N Halkitis2, T Borkowski3 
1Center for HIV Educational Studies and Training, New York, United States; 2New York 
University, New York, United States; 3Colum 
 
5. 
WePeB5821 
   

Title : 
 

Evaluating electronic monitoring device use to measure antiretroviral 
adherence  

   

Authors : 
 

C A Bova1, K Fennie2, G Knafl2, K Dieckhaus3, E Watrous2, A B Williams2

1University of Massachusetts, Worcester, United States; 2Yale 
 
 
6. 
ThPpB2136 
   

Title : 
 
Diagnostic value of measurement methods of adherence to HAART in HIV-
infected persons 

   

Authors : 
 
A Deschamps1, V De Saar2, V De Graeve2, E Van Wijngaerden1, A - M 
Vandamme3, K Van Vaerenbergh3, H Ceunen1, H Bobbaers1,  

 
7. 
WePeB5819 
   

Title : 
 
A multi-method approach to measuring antiretroviral therapy (ART) 
adherence from the cross-site SPNS adherence collaboration  

   

Authors : 
 
L R Hirschhorn1, R Mukherjee2, S Manheimer3, K Graham4, L Mundy5, J 
Dougherty6, S Celano7, J Mantell2 

 
Adherence to HIV Treatment Regimens: Recommendations for Best Practices  
APHA – www.apha.org/ppp/hiv   - June  2004 version – Barcelona 2002 UPDATE 

6



1Dimock Co 
8. 
WePeB5847 
   

Title : 
 
HIV medication adherence assessment: a novel low literacy self-report tool
compared to electronic Medication Event Monitoring System (MEMS) data  

   

Authors : 
 
L M Kunches, E Coakley, K Neill, D Marquis, D Dean, J DeCristofaro, L 
Ruhlmann, J Musolino 
John Snow, Inc., Boston, MA, United States 

 
 
9 
ThPeB7332 
   

Title : 
 
Predictors of adherence to antiretroviral therapy in an inner city 
population  

   

Authors : 
 
S Mannheimer1, M Perkins2, B Diamond3, J Ford1, N Holson1, S Findley4, 
P Colson1, W El-Sadr1 
1Columbia Universit 

 
10 
WePeB5856 
   

Title : 
 
Gender-related factors influencing medication and clinic visit adherence 
in HIV/AIDS patients  

   

Authors : 
 
S J Sorensen1, H A Klinge1, V L Mravca-Wilkey2, J Elzey2, K H Fife2 
1Indiana University Hospital of Clarian Health Partners, Indianapolis, 
Indiana 46202, United 

 
 
11 
 
 MoPeE3723
   

Title : 
 

Factors associated with provider-estimated adherence to 
antiretroviral therapy do not reflect those of self-reported 
adherence  

   

Authors : 
 

M E Perkins 
Division of Infectious Diseases, Harlem Hospital, New York, 
United States 

 
 
12 
WePeB5845 
   

Title : 
 
Differences between provider-estimated and self-reported adherence to 
antiretroviral therapy  

   

Authors : 
 
S Mannheimer1, M Perkins2, J Ford1, B Diamond3, L Farrell2, S Findley4, A
Hofmann1, W El-Sadr1 
1Columbia Univers 

 
13 
WePeF6865 
   

Title :  Psychosocial predictors that are adherence factors in HAART 
   

Authors : 
 

A Silverio, A Abadi, T Merino, J Benetucci 
Fundai, Hospital Muñiz, Buenos Aires, Argentina 

 
14. 
ThPeD7625 

 
Adherence to HIV Treatment Regimens: Recommendations for Best Practices  
APHA – www.apha.org/ppp/hiv   - June  2004 version – Barcelona 2002 UPDATE 

7



   

Title :  Factors related to medication adherence among illegal drug users  
   

Authors : 
 

D Longshore 
UCLA, Los Angeles, CA, United States 

 
15 
WePeB5826 
   

Title : 
 
Psychosocial predictors of medication adherence among HIV-infected 
youth  

   

Authors : 
 
S G Hosek1, G W Harper2, R Domanico1 
1Cook County Hospital, Chicago, United States; 2DePaul University, 
Chicago, United States 

 
16 
MoPeB3259 
   

Title :  Antiretroviral adherence barriers in a correctional setting  
   

Authors : 
 
S L Catz1, J M Sosman2, K A Scheuerell1, D Crumble1 
1Medical College of Wisconsin, Milwaukee, WI, United States; 2University 
of Wisconsin Medical School, Madison, WI 

 
17 
WePeF6718 
   

Title : 
 
The Start study: A pilot project to integrate antiretroviral therapy into 
Tuberculosis directly observed therapy/short course (TBDOTS) program in 
a resource constrained setting  

   

Authors : 
 
C Jack1, G Friedland2, U Lalloo3, W M El-Sadr4, M Murrman5, Q Abdool 
Karim6, S Abdool Karim6 
1Department of Medicine, Nelson Man 

 
18. 
MoOrC1103 
   

Title :  Adherence to TB preventive therapy in Zambia: A model for ARVs? 
   

Authors : 
 
H M Ayles1, H Shasulwe1, L Lungu1, M Mukonka1, K Nkhata1, V Bond1, P 
Godfrey-Faussett2 
1Zambart Project, Lusaka, Zambia 

19 
ThPeB7276 
   

Title : 
 
Directly observed therapy (DOT) in patients with tuberculosis and HIV 
infection 

   

Authors : 
 
A Horta1, O Fortes2, M Terceiro1, J Méndez1, C Recalde2, O Vasconcelos1, 
M Freitas1, R Sarmento e Castro1 
1Hospi 

 
20 
ThPeF8185 
   

Title : 
 
Implementing adherence programs: Lessons from the New York State 
adherence demonstration project  

   

Authors : 
 
M Waters1, L Weiss2, T French3, R Finkelstein2, B Agins1, A Novello4 
1NYSDOH, AIDS Institute, New York, United States; 2New York Acad 

 
21. 
ThPeF8200 
   

Title : 
 
Treatment adherence counselor improve adherence in severe non-
adherent patients  

   

 
Adherence to HIV Treatment Regimens: Recommendations for Best Practices  
APHA – www.apha.org/ppp/hiv   - June  2004 version – Barcelona 2002 UPDATE 

8



 
Adherence to HIV Treatment Regimens: Recommendations for Best Practices  
APHA – www.apha.org/ppp/hiv   - June  2004 version – Barcelona 2002 UPDATE 

9

Authors : 
 
A Carmona1, H Knobel1, J L Casado2, R Lopez3, E Condes4, C Buendia5, 
R Sabido6 
1Hospital del Mar, Barcelona, Spain; 2 

 
22 
ThPeF8177 
   

Title : 
 
Stick with It - Adherence support for impoverished urban populations in 
resource rich countries 

   

Authors : 
 
D C Evans1, T Reeves2, M Tye2 
1Gay Mens Health Crisis, New York, United States; 2GMHC, New York, 
United States 

 
23 
TuPeF5297 
   

Title : 
 
HIVCareNet - a regional community-based HIV/AIDS prevention, care 
support website as an informational, advocacy networking resource in 
central Florida  

   

Authors : 
 
A A Jani 
University of South Florida, Tampa, United States 

 
24 
MoPeB3284 
   

Title :  Adherence support: The importance of linkages to clinical care  
   

Authors : 

 

L J W Weiss1, P T F French2, M D W Waters3, B D A Agins3, R S F 
Finkelstein1 
1New York Academy of Medicine, New York, United States; 2New York 
State  

 
 


