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BACKGROUND



Key Indicators of Progress in LowKey Indicators of Progress in Low-- and and 

MiddleMiddle--income Countries 2008/2009income Countries 2008/2009

December 

2008

December 

2009

No. of  adults and children receiving ART 4 053 000 5 254 000

ART coverage among adults and children

Based on 2010 WHO guidelines (CD4 < 350)

Based on 2006 WHO guidelines (CD4 < 200)

28% [26-31%]

42% [38-48%]

36% [33-39%]

52% [47-58%]

ART coverage among children < 15 years 22% [16-34%] 28% [21-43%]

% of  pregnant women living with HIV receiving ART 

for PMTCT

45% [37-57%] 53% [40-79%]

SOURCE:  Towards Universal Access. Progress Report 2010



No. receiving ART No. receiving ART vsvs no. needing ARTno. needing ART

SOURCE:  Towards Universal Access. Progress Report 2010



Progress in ART coverageProgress in ART coverage

SOURCE:  Towards Universal Access. Progress Report 2010



Why is adherence to 
ART important?



Why is adherence to ART 
important?

 AdherenceAdherence determines determines biologicbiologic, , clinicalclinical and and publicpublic healthhealth

outcomesoutcomes

 Proper adherence to ARVs can lead to: Proper adherence to ARVs can lead to: 

 CD4 countsCD4 counts

 viral loadviral load

 mortalitymortality

 PoorPoor adherenceadherence isis a a majormajor cause of ART cause of ART failurefailure

 No No otherother infectiousinfectious diseasedisease requiresrequires difficultdifficult lifelife--longlong therapytherapy

 WithoutWithout resourcesresources and and expertiseexpertise toto supportsupport adherenceadherence, ART , ART 

can can bebe ineffectiveineffective, , wastefulwasteful and and dangerousdangerous



Adherence to antiretroviral therapy 
and virologic failure

Patterson, Annals of  Internal Medicine, 2000
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Rates of Rates of VirologicalVirological Suppression at 24 Suppression at 24 

Weeks by Adherence (PI regimen) Weeks by Adherence (PI regimen) 



Measuring adherence 
to ART



Common measures and methods Common measures and methods 

for monitoring adherencefor monitoring adherence

 Self report of doses/pills takenSelf report of doses/pills taken

 Single item measuresSingle item measures

 Scale measuresScale measures

 Pill countsPill counts

 Pharmacy recordsPharmacy records

 Electronic monitoringElectronic monitoring

 Biological measuresBiological measures



Self report of doses/pills Self report of doses/pills 

taken or missedtaken or missed



Self report of doses/pills Self report of doses/pills 

taken or missedtaken or missed



Self report of doses/pills Self report of doses/pills 

taken or missedtaken or missed



Self report of doses/pills Self report of doses/pills 

taken or missedtaken or missed



Self report of doses/pills Self report of doses/pills 

taken or missed taken or missed –– scales scales 



Self report of doses/pills Self report of doses/pills 

taken or missed taken or missed –– scales scales 



Pharmacy RefillsPharmacy Refills



Electronic Monitoring Electronic Monitoring 







Adherence to ART
in Sub-Saharan Africa



Adherence to ART Adherence to ART 
in Subin Sub--Saharan AfricaSaharan Africa

 Mills et al. (2006) conducted a metaMills et al. (2006) conducted a meta--analysis to analysis to 

assess ARV adherence levels in North America assess ARV adherence levels in North America 

vs. Subvs. Sub--Saharan AfricaSaharan Africa

 Results Results –– Adequate ARV adherence levels:Adequate ARV adherence levels:

 55% of North American population samples55% of North American population samples

 77% of Sub77% of Sub--Saharan population samplesSaharan population samples



Rates of Adherence in SSA

Study Number pts (method)         Adherence          

Senegal1 900   (self  report) 92%        

Uganda2 221   (self  report)                    88%

South Africa3 289   (pill count)                      87%        

1Diop et al IAS 2003
2 Weidle et al Lancet 2002
3Orrell et al AIDS 2003



Adherence to ARVs in SSAAdherence to ARVs in SSA

 Why were the SubWhy were the Sub--Saharan patients better at Saharan patients better at 

adhering to ARVs?adhering to ARVs?

 Possible explanations (Mills et al., 2006):Possible explanations (Mills et al., 2006):

 Samples based on select patients with early access to treatmentSamples based on select patients with early access to treatment

 Patients early in therapy experienced dramatic increases in healthPatients early in therapy experienced dramatic increases in health

 LongLong--term negative effects of therapy had not yet occurredterm negative effects of therapy had not yet occurred

 Less complex regimensLess complex regimens

 DOT and treatment supportersDOT and treatment supporters



FacilitatorsFacilitators of ARV Adherence in of ARV Adherence in 
SubSub--Saharan African PopulationsSaharan African Populations11

 Dramatic improvements in healthDramatic improvements in health

 Obligation to one’s family; parenthoodObligation to one’s family; parenthood

 Strategies to remember to take pills; routines Strategies to remember to take pills; routines 

associated with pill takingassociated with pill taking

 Receiving social support from othersReceiving social support from others

 Receiving instrumental support from othersReceiving instrumental support from others

 Healthcare provider support and trustHealthcare provider support and trust

1Adapted from Aspeling et al., 2008; Mills et al., 2006; Nachega et al., 2004, 2006; Ware et al., 2009; Watt et al., 2009



ReasonsReasons forfor MissingMissing Doses of Doses of 
AntiretroviralAntiretroviral TherapyTherapy

US US 
ChesneyChesney

 Simply forgotSimply forgot

 Slept through doseSlept through dose

 Away from homeAway from home

 Change in routineChange in routine

 Busy with other thingsBusy with other things

 Too sickToo sick

 DepressedDepressed

Africa Africa 
Weidle, Orrell, Nachegg, BrownWeidle, Orrell, Nachegg, Brown

 ForgotForgot

 Away from homeAway from home

 Schedule difficultiesSchedule difficulties

 Ran out of pillsRan out of pills

 CostCost

 Fear of stigmatization by Fear of stigmatization by 

sexual partnersexual partner



BarriersBarriers to ART Adherence in Subto ART Adherence in Sub--
Saharan African PopulationsSaharan African Populations

 Money for food, transport, medicationsMoney for food, transport, medications

 HIVHIV--related stigmarelated stigma

 Disclosure of HIV statusDisclosure of HIV status

 Lack of social supportLack of social support

 Changes in daily routineChanges in daily routine

 Alcohol abuseAlcohol abuse

 DepressionDepression

 Complex regimensComplex regimens
Adapted from Aspeling et al., 2008; Mills et al., 2006; Nachega et al., 2004, 2006; Ware et al., 2009; Watt et al., 2009



The Information-
Motivation-Behavioural 

Skills (IMB) Model 
Fisher & Fisher, 1992



The IMB Model

Information

Motivation

Behavioural Skills Behaviour



The Information-
Motivation-Behavioural 

Skills (IMB) Model of ARV 
Adherence

Fisher et al., 2006



The IMB Model of ARV Adherence

(Fisher et al., 2006)

ARV Adherence
Information

ARV Adherence
Motivation

ARV Adherence
Behavioural Skills

Adherence
Behaviour

Health
Outcomes

Moderating Factors



Adherence Information

• Information about:
• One’s regimen
• Correct ARV utilization and adequate adherence
• Side effects and drug interactions

ARV Adherence
Information

ARV Adherence
Motivation

ARV Adherence
Behavioural Skills

Adherence
Behaviour

Health
Outcomes

Moderating Factors



Adherence Motivation

• Personal motivation
• Attitudes/beliefs about ARVs 
• Attitudes/beliefs about outcomes of adherence/non-adherence

• Social Motivation
• Perceptions of significant others’ support
• Motivation to comply with significant others’ support

ARV Adherence
Information

ARV Adherence
Motivation

ARV Adherence
Behavioural Skills

Adherence
Behaviour

Health
Outcomes

Moderating Factors



Adherence Behavioural Skills

ARV Adherence
Information

ARV Adherence
Motivation

ARV Adherence
Behavioural Skills

Adherence
Behaviour

Health
Outcomes

Moderating Factors

• Skills for:
• Acquiring and self cueing, self administering ARVs
• Incorporating ARVs into daily life
• Minimizing side effects
• Acquiring support from others for adherence
• Self-reinforcement of adherence over time



Adherence Behaviour

• Proper dosing
• Optimal or greater adherence

ARV Adherence
Information

ARV Adherence
Motivation

ARV Adherence
Behavioural Skills

Adherence
Behaviour

Health
Outcomes

Moderating Factors



Health Outcomes

• Viral load and CD4
• Drug resistance
• Objective and subjective health

ARV Adherence
Information

ARV Adherence
Motivation

ARV Adherence
Behavioural Skills

Adherence
Behaviour

Health
Outcomes

Moderating Factors



Moderating Factors

• Depression
• Substance use
• Access to care
• Living situation

ARV Adherence
Information

ARV Adherence
Motivation

ARV Adherence
Behavioural Skills

Adherence
Behaviour

Health
Outcomes

Moderating Factors



The IMB Model of ARV Adherence

ARV Adherence
Information

ARV Adherence
Motivation

ARV Adherence
Behavioural Skills

Adherence
Behaviour

Health
Outcomes

Moderating Factors



Support for the 
IMB Model: 

ARV Adherence



Optimal AdherenceOptimal Adherence

Adherence-

Related 

Information

Adherence-

Related 

Motivation

Adherence-

Related 

Behavioural 

Skills

Adherence

1 Optimal 

( 95%); 

0 Suboptimal 

(< 95%)

.151

.094

.420*

.477*

.108 .597*

Starace, Massa, Amico, & Fisher  (2006).  Adherence to Antiretroviral Therapy: An

Empirical Test of the Information- Motivation- Behavioral Skills Model. Health Psychology, 25(2), 153-162.

100 Italian HIV Positive Patients



Optimal Adherence

Adherence-

Related 

Information

Adherence-

Related 

Motivation

Adherence -

Related 

Behavioural 

Skills

Adherence

1 Optimal

( 95%); 

0 Suboptimal 

(< 95%)

.164

.105

.291*

.385*

.04 .329*

Amico, Torro-Alfonso, & Fisher ( 2005). An Empirical Test of the Information, Motivation,    

Behavioral Skills Model of Antiretroviral Therapy Adherence.  AIDS Care, 17(6), 661-673.

200 HIV Positive Patients in San Juan, Puerto Rico



Putting the IMB Model 
into Action 



Phase I: 
Elicitation Research

Phase II:
Individually Tailored IMB Intervention

Phase III:
Evaluation/Outcome Research



Using the IMB Model as a 
Framework for Reducing 

Risky Behaviour:

The Options Study



Phase I: Elicitation ResearchPhase I: Elicitation Research

 Patient and Healthcare Provider Focus GroupsPatient and Healthcare Provider Focus Groups

 Informational Barriers:Informational Barriers:

 Patients were generally knowledgeable about HIV and Patients were generally knowledgeable about HIV and 

condomscondoms

 Undetectable viral load = not infectiousUndetectable viral load = not infectious

 No risk of HIV No risk of HIV reinfectionreinfection (drug resistant strains)(drug resistant strains)

 Difficulty transmitting HIV from a woman to a manDifficulty transmitting HIV from a woman to a man

 Partners factors (e.g., willingness to not use condoms)Partners factors (e.g., willingness to not use condoms)



Phase I: Elicitation ResearchPhase I: Elicitation Research

 Motivational Barriers:Motivational Barriers:

 Negative condom attitudesNegative condom attitudes

 Desire for intimacyDesire for intimacy

 Fear of abuseFear of abuse

 BehaviouralBehavioural Skills Barriers:Skills Barriers:

 Negotiating condomsNegotiating condoms

 Using condoms under the influence of alcohol/drugsUsing condoms under the influence of alcohol/drugs



Phase II: Tailored IMB InterventionPhase II: Tailored IMB Intervention

 Setting:Setting:

 Counselors were chosen as the most appropriate people to Counselors were chosen as the most appropriate people to 

deliver interventiondeliver intervention

 Intervention Design:Intervention Design:

 Motivational interviewing techniques were seen as the ideal Motivational interviewing techniques were seen as the ideal 

delivery mechanism for the interventiondelivery mechanism for the intervention

 CounselorCounselor--patient “conversations” would last approx. 5patient “conversations” would last approx. 5--10 10 

minutes and take place at each regularly scheduled visitminutes and take place at each regularly scheduled visit



Tailored IMB Intervention
Options Intervention Options Intervention Pilot StudyPilot Study::

McCordsMcCords HospitalHospital
Durban, KZNDurban, KZN



Effects of the Izindlela Zokuphila Effects of the Izindlela Zokuphila 
Intervention on Risky Sexual BehaviourIntervention on Risky Sexual Behaviour

Event Rate Ratio= 1.95 (1.1 - 3.83)
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Using the IMB Model as a 
Framework for Promoting 

ARV Adherence:

The LifeWindows Intervention



PHASE IPHASE I -- Focus groups with HIV+ PatientsFocus groups with HIV+ Patients

 Barriers to Adherence:

 Side effects of HIV medications

 Difficulty incorporating HIV medications into daily 

life

 Fear of revealing HIV status if others see one taking 

one’s HIV medications

 Believing that HIV medications are toxic

 Problems swallowing pills

 Alcohol, drug use, stress, and depression



PHASE IPHASE I -- Questionnaires completed by Questionnaires completed by 
HIV+ PatientsHIV+ Patients

Barrier to Adherence
% HIV+ % HIV+ 
ReportingReporting

Not having information/not knowing about the side effects of 
one’s HIV medications

84%

Believing that as long as one feels healthy, one is taking 
enough HIV medication

78%

Difficulties dealing with side effects/concern about the side 
effects of HIV medications

61%

Having a difficult time taking HIV medications when one’s 
routine changes

58%

Having a difficult time taking HIV medications when one 
does not feel good emotionally

58%



PHASE IPHASE I -- Questionnaires completed by Questionnaires completed by 
HIV+ PatientsHIV+ Patients

(continued)(continued)

Barrier to Adherence
% HIV+ % HIV+ 
ReportingReporting

Experiencing frustration from having to plan one’s life around 
taking HIV medications

54%

Worrying that taking HIV medications can hurt one’s health 54%

Not understanding how HIV medications work to fight HIV 
inside the body

53%

Concern that taking HIV meds can affect the way one looks 46%



Phase II: IMBPhase II: IMB--Based Intervention Based Intervention 
Development Development -- “LifeWindows”“LifeWindows”

 LifeWindows is a highly personalized and 
interactive software program

 LifeWindows assesses patients’ specific 
barriers to adherence and then provides 
them with a tailored list of strategies and 
activities to work on

 LifeWindows sessions take less than one 
hour to complete

 Participants interact with LifeWindows on an 
ongoing basis



LifeWindows: Program FlowLifeWindows: Program Flow

Tutorial

Assessment

Strategy Selection*

Goal Evaluation*

Goal Setting*

Intervention Selection*

Intervention*

* Intervention condition only

• A brief tutorial instructs participants on 
how to navigate within the LifeWindows 
environment



LifeWindows: Program FlowLifeWindows: Program Flow

Tutorial

Assessment

Strategy Selection*

Goal Evaluation*

Goal Setting*

Intervention Selection*

Intervention*

* Intervention condition only

• Demographics

• Physical and mental health (SF-8)

• IMB deficits associated with non-adherence

• Self-reported ARV regimen

• Self-reported ARV adherence



LifeWindows: Program FlowLifeWindows: Program Flow

Tutorial

Strategy Selection*

Goal Evaluation*

Goal Setting*

Intervention Selection*

Intervention*

* Intervention condition only

Assessment

• Based on their IMB deficits, participants 
are provided with a tailored list of 
adherence-promoting strategies



LifeWindows: Program FlowLifeWindows: Program Flow

Tutorial

Strategy Selection*

Goal Evaluation*

Goal Setting*

Intervention Selection*

Intervention*

* Intervention condition only

Assessment

• After selecting a strategy, participants  
are given a list of strategy-specific 
interventions and are asked to choose 
one



LifeWindows: Program FlowLifeWindows: Program Flow

Tutorial

Strategy Selection*

Goal Evaluation*

Goal Setting*

Intervention Selection*

Intervention*

* Intervention condition only

Assessment

• A total of 20 different interventions 
address adherence-related IMB deficits

• Participants can explore interventions at 
their own pace



LifeWindows: Program FlowLifeWindows: Program Flow

Tutorial

Strategy Selection*

Goal Evaluation*

Goal Setting*

Intervention Selection*

Intervention*

* Intervention condition only

Assessment

• Participants are asked to 1) set an 
adherence-related goal and 2) try to 
accomplish the goal before their next 
LifeWindows session



LifeWindows: Program FlowLifeWindows: Program Flow

Tutorial

Strategy Selection*

Goal Evaluation*

Goal Setting*

Intervention Selection*

Intervention*

* Intervention condition only

• Participants are asked about their
progress toward the goal they set  
during their previous LifeWindows 
session

Assessment



Examples of LifeWindows 
IMB-Based Interventions















Simple approaches to improve Simple approaches to improve 
adherence in clinical practiceadherence in clinical practice

 Simplify and explain treatment regimenSimplify and explain treatment regimen

 Discuss side effects Discuss side effects –– put into perspectiveput into perspective

 Open communication between practitioner and Open communication between practitioner and 

patientpatient

 Promote organisational skillsPromote organisational skills

 Promote social supportPromote social support

 Treat depressionTreat depression

 Medication tracking aidsMedication tracking aids



CONCLUSIONCONCLUSION

 ART coverage in SA has increased significantly in 

2009

 Adherence to ART is associated with better 

clinical outcomes, reduced treatment failure and 

lower drug resistance

 There are various barriers to good adherence in 

resource-limited settings

 The IMB model provides a good fit for the 

understanding of adherence behaviour

 The IMB model can be used effectively to 

promote good adherence



Thank youThank you


