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BackgroundBackground
• High HIV prevalence in Uganda: 

– 8.1% among women of childbearing age; 7% in general 
population.

– Option B+ is current standard of care in Uganda
– 95% of HIV positive pregnant women on ART by 2015

• For full benefit, high ART adherence is critical for 
women’s health and PMTCT.

• HIV+ pregnant and postpartum women (PPPW) face 
unique challenges related to retention in care and 
adherence.
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Given the need for ART adherence support Given the need for ART adherence support 
among PPPW, we wanted to know…among PPPW, we wanted to know…

Could triggered reminders Could triggered reminders 
via wireless pill container via wireless pill container 
(WPC) combined with (WPC) combined with 

WPC data-informed counseling WPC data-informed counseling 
improve ART adherence in this improve ART adherence in this 

vulnerable population? vulnerable population? 



The Uganda WiseMama StudyThe Uganda WiseMama Study

Primary ObjectivePrimary Objective
•• To generate efficacy data of real-time feedback plus To generate efficacy data of real-time feedback plus 

data-informed counseling on ART adherence data-informed counseling on ART adherence 
among HIV-positive pregnant and postpartum among HIV-positive pregnant and postpartum 
women women 



Information-Motivation-Behavioral Skills Model

Adherence 
Information about ART 
regimen (dosing, 
timing), side-effects, 
and decision rules 
concerning accurate 
and inaccurate 
adherence
I know what taking 
ART means and what I 
need to do

Adherence 
Motivation:
Personal motivation 
from individual's 
attitudes and beliefs 
about adherence and 
non-adherence. 
Taking ART is good 
for me and my baby

Social motivation: 
adherence is 
supported by 
significant others
My family, 
counselors & health 
providers support 
me to take my ART

Adherence 
Behavioral Skills 
(objective ability 
and self-efficacy): 
Individual skills 
applied to facilitate 
consistent taking of 
ART in daily life 
across conditions 
and circumstances, 
minimizing side 
effects, acquiring 
social support

Sense of self-
efficacy for enacting 
these skills

I know how and 
when to take my 
ART. I understand 
and know how to 
deal with the 
possible side 
effects. I work with 
my support system 
to reinforce my 
adherence

Adapted from Fisher et al. 2006; Munro 2007; Amico et al. 2009

Adherence 
Behavior: 
correct dose and 
timing of 
medication 
taking; > 95% 
adherence

Maintaining 
adherence over 
time

Health Outcomes:
Suppressed viral 
load
Viral load 
CD4 counts 
Objective and 
subjective health 
status

Moderating Factors Affecting Adherence
Gender inequity, violence
Psychological health (depression)
Unstable living situation 
Poor access to health services
Stigma and discrimination

Feedback:
Cellphone reminder 
messages
Counseling informed 
by WPC data



WiseMama WiseMama study designstudy design
((‘‘real-time feedbackreal-time feedback’’ intervention) intervention)

Month 1:
Randomization of 
Enrolled Patients

Adherence 
Monitoring Comparison:

Usual Care
(No reminders/
Adherence feedback)

No 
Reminders/
feedback

Month 0:
Enrollment in 

Study

Eligible 
patients*

Pre-intervention
Period

(1 month)

Intervention
Period

( 6 months)

Intervention design and timeline 

 Month 7:
End of Active 
Intervention 

(postpartum M3)

Post-Intervention
Follow-up Period

(3 months)

Intervention:
Reminders & 
Adherence Feedback 

Month 10:
End of Follow-up 

Period
Postpartum M6

*HIV+ 
pregnant 
women



Methods: Enrollment Methods: Enrollment 
& Randomization& Randomization

• 165 ART-naïve pregnant women, >18 years, 12-
28 weeks gestation, attending 2 antenatal clinics:
• Entebbe Grade B Hospital
• Mityana District Hospital

• Once daily regimen: (tenofovir, 3TC, efavirenz)
• All women given a WPC for daily use for ~ 8-10 
months total



Intervention vs. Comparison ArmIntervention vs. Comparison Arm
Intervention ArmIntervention Arm
•• SMS reminder to cell phone if WPC was NOT SMS reminder to cell phone if WPC was NOT 
opened within 2 hours +/- dose timeopened within 2 hours +/- dose time

•• Patients chose one of 10 possible reminders e.g.:Patients chose one of 10 possible reminders e.g.:
•• Time for prayersTime for prayers
•• Hello, it’s timeHello, it’s time

•• Wisepill data used in monthly counseling sessionsWisepill data used in monthly counseling sessions
•• RReport of adherence behavior in previous montheport of adherence behavior in previous month
•• Patients <95% adherence: counseling focused on Patients <95% adherence: counseling focused on 
improving adherenceimproving adherence

•• Patients with Patients with ≥ 95% adherence: counseling encouraged ≥ 95% adherence: counseling encouraged 
but not requiredbut not required

Comparison ArmComparison Arm
•• No reminder messages; Wisepill report NOT shared with No reminder messages; Wisepill report NOT shared with 
patient and no data-informed counselingpatient and no data-informed counseling



Methods: Adherence MeasuresMethods: Adherence Measures
(Analyses using ITT approach)(Analyses using ITT approach)

1.1. Mean adherenceMean adherence
•• Over entire intervention periodOver entire intervention period
•• Over pre-delivery and post-delivery periodsOver pre-delivery and post-delivery periods
•• In final 30 days of the intervention In final 30 days of the intervention 

2.2. Proportion whose mean adherence reached selected Proportion whose mean adherence reached selected 
thresholds (in each of the above periods):thresholds (in each of the above periods):
•• ≥≥95% adherent 95% adherent 
•• ≥80% adherent≥80% adherent

Adherence measure (Adherence measure (‘on time‘on time’ measure):’ measure):
# doses taken +/- # doses taken +/- 2 hours 2 hours of scheduled timeof scheduled time

__________________________________________________________________________________________________________________________________________________

# prescribed # prescribed dosesdoses
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1 Month 
Pre-Intervention

period:

June 2015– 
Feb 2016

Intervention
period:

Randomization 
through 3 months 

post-partum

July 2015– 
Nov 2016

Entebbe = 84 

66 randomized

35: Intervention 31: Control 34: Intervention 33: Control

7: lost to f/up

28 completed 
intervention

20 completed 
intervention

29 completed 
intervention

31 completed 
study

Enrollment:
June 2015-Jan 2016

10: lost to f/u
1: w/d by study 
(refused meds)

2: lost to f/u

Baseline
165 HIV+ pregnant women enrolled

Mityana = 81 

16 w/d by study: 
 8: missed M1 visit
 5: poor signal
 2: refused meds 
 1: miscarried

14 w/d by study: 
 5: missed M1 visit
 4: poor signal
 3: miscarried 
 1: refused meds
 1: not HIV+

1: withdrew
1: ‘compassionate 
use’

66 included in ITT analysis

67 randomized

2: died
1: w/d 
2: lost to f/u

67 included in ITT analysis



Characteristics at randomization (Characteristics at randomization (NN=133)=133)
Table: Characteristics at randomization, by arm (n=133)

 
Intervention Arm 

(n=69)
Comparison Arm 

(n=64) p-value

  Mean/% (SD) Mean/% (SD)  
Age (years) 25.6 6.8 25.2 4.6 0.73
Gestation age (in weeks) 20.4 (5.0) 21.9 (4.2) 0.06
Married 71 (45.7) 76.6 (42.7) 0.47
Education level completed           
     Primary  44.9 (50.1) 39.1 (49.2) 0.50
     Secondary  49.3 (50.4) 54.7 (50.2) 0.54
First pregnancy 24.6 (43.4) 31.3 (46.7) 0.40
Multiparous women, previous pregnancies 2.2 (1.4) 3.0 (2.1) 0.02
Someone else knew status at enrollment  43.5 (49.9) 40.6 (49.5) 0.74
Disclosed to husband/partner at enrollment 31.9 (46.9) 23.4 (42.7) 0.28
Adherence, pre-intervention period 78.55 (23.9) 75.89 (24.5) 0.52



Results: Overall mean adherence (n=133)Results: Overall mean adherence (n=133)  

Pre-intervention Pre-delivery Post-delivery Final 30 days

100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%

77%

68%

56%
51%

(p=0.0029)

Mean adherence is low and decreases over time, significantly 
between pre- and post-delivery.



Intervention results: Mean adherence of Intervention results: Mean adherence of 
intervention vs. control arms (n=133)intervention vs. control arms (n=133)

Intervention period Pre-delivery period Post-delivery period Last 30 days of 
intervention

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%
0%

64%
69%

58%
49%

61%
67%

54% 53%

Mean adherence, overall and by period

Intervention Comparison

• Mean adherence is low and decreases over time
• No significant differences between intervention and comparison arms



Results: Intervention effect Results: Intervention effect 
95% Threshold  95% Threshold  

Intervention period Pre-delivery period Post-delivery 
period

Last 30 days of 
intervention

40%

30%

20%

10%

0%

13%

20%

13% 14%
9%

20%

8% 9%

Proportion achieving ≥95% adherence, 
overall and by period

Intervention Comparison

• Very few women reach the 95% threshold, especially in the post-delivery period.
• No significant differences between intervention and comparison groups.



Results: Intervention effectResults: Intervention effect
80% Threshold80% Threshold

• Very few women were even 80% adherent, especially postpartum



Why no improvement in adherence?Why no improvement in adherence?

• Real-time feedback did not address interpersonal and 
structural barriers to adherence.

• Major barrier: Lack of disclosure to male partners: 
– 24.8% of women had disclosed at enrollment 
– Only 56% had disclosed by postpartum month 3 
(n=100). 

– Major reasons for not disclosing:

At 
enrollme

nt

At 
PPM3

Fear husband will 
blame her for HIV 47% 32%

Fear of divorce 68% 16%

At enrollment At PPM3
Fear husband will blame her 
for HIV 47% 32%

Fear of divorce 68% 16%



Qualitative analysis of post-intervention in-
depth interviews and FGDs:

• Motivation to stay on ART is high during pregnancy: women want 
to prevent HIV transmission to their babies. 

• Lack of disclosure to male partners prevents women from taking 
their medication openly and on time. 

• After delivery women found it difficult to get to the clinic, 
especially if did not disclose to partner.

• Transport to clinics is expensive, women had to ask partners for 
money to travel to the clinic, time-consuming, and burdensome.

• Lack of food prevents women from taking their medications.
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Qualitative Results
Need to hide status and medication from partner 

• …some men are so furious and rude so the women fear to tell 
them and the women have to take their medication in secrecy 
and fear that they might be caught. When we come to the 
hospital you hear women talking about how they have to hide 
their medication and always lie to where they are going because 
they are afraid of the husbands.. 

• Whenever I don’t take my medication on time, it is because my 
spouse is around and so I have to wait for him to sleep. Then I 
take my medication.

• If he is away, I easily take my medication, but trouble comes 
when he comes back.
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Qualitative Results 

Economic dependence

• So, I wait for what my husband gives me to buy the daily food 
and the truth is that if he doesn’t give me money on certain 
days, I don’t take my drugs. I wait till the next day when I can get 
some posho (food), then I take my drugs.

• … if at all I tell him that I am HIV positive and he chases me, 
where will I get my daily bread or shelter? I can even not feel at 
home in my own household? So I decide to take my drugs 
secretly as he also goes on with his adultery. (Laughter)
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ConclusionsConclusions
• Real-time feedback combined with data-informed 
counseling did not result in improved ART adherence 
among pregnant and postpartum women in our study.

• Women may have the knowledge, motivation and 
behavioral skills to be adherent, BUT interpersonal, 
structural, and social factors, especially gender power 
dynamics, pose major barriers to adherence.

• Our WiseMama Study intervention did not address these 
factors, BUT we learned a lot!

• Lack of disclosure to male partners, economic 
dependence, and fear of violence and abandonment 
must be addressed to improve health outcomes for 
women and babies. 
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