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Background 

 More than 90% of 
pediatric HIV infections 
and AIDS deaths occur 
in Africa1 

 More than 11 million 
children have lost at 
least 1 parent to AIDS1 



Background 

 Ugandan HIV statistics2 

 Children aged 0 to 14 
living with HIV 
 190,000 [170,000 - 

220,000] 
 Orphans due to AIDS aged 

0 to 17 
 1,000,000 [920,000 - 

1,100,000] 



Background 

 Pediatric HIV 
Developmental lag 
Neurocognitive 

impairment3,4   

 Effects on mother 
Potential for 

compromised 
caregiving 

 



Background 

 

HIV-exposed but 
uninfected (HEU) 
children  
 Also at significant 
risk in terms of 
psychosocial and 
behavioral 
adjustment.  

 



“Plasticity is a double-edged 
sword that leads to both 
adaptation and vulnerability” 
 

From Neurons to Neighborhoods 
Shonkoff, J. P. & Phillips, D. A. (Eds.), 
2000  

Study Rationale 
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Professor Pnina Klein: 1945 - 2014 



What is MISC? 

 Mediational Intervention for Sensitizing Caregivers 
 Not a “program”, but a method for sensitizing mothers in their 

daily interactions with their children.  
 It raises their awareness of  their children’s emotional and 

cognitive needs, of  the importance of  parental/caregiver 
interactive behavior (Feuerstein, 1980).   

 

 Advantages of  MISC 
 Facilitative, culturally flexible, practical, sustainable, able to be 

scaled-up 
 It can be implemented in a variety of  contexts where 

caregiver/child interactions naturally take place.  
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Mutual 
Attention 

Mutual Engagement 

 To Seek Information  
Beyond Sensory 

To Explore, To Ask 
To Seek Adult Help 

To Seek Clarity 
of Perception 

To search Meaning 
& Excitement 

To have 
Successful 

Experiences &  
to complete 

tasks 

To Think Before Doing 
To Organize & plan NEEDS 

Physical Closeness  Sharing of Joy 

Vocalizations 

Touch 

Turn-Taking  

Smiles 

Reciprocity 

Eye Contact 

Emotional  
Development 

 
ABC 

of 
Love 

I love you / I’m loved 
I’m with you / I’m safe 

It’s worthwhile to act / I can do 
Basic  

Messages 

Focusing 
Affecting 

Expanding 
Rewarding 
Regulating 

Basic  
Elements 

Of 
Mediation 

MISC 



Goal of  MISC: enhance child cognitive, emotional, and social 
development through caregiver interactions focusing on 

Focusing 

Affecting 

Expanding 

Rewarding 

Regulating 

MISC Components 
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Pnina and Kayunga Study Team 



Kayunga MISC mobilization: Explaining the 
Study 



MISC asks caregiver what outcomes they hope to achieve.  
What are your dreams for your children and how can they be achieved?  
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Study Questions 

1) Does a year-long program of  biweekly MISC caregiver 
training improve quality of  child caregiving, compared 
to treatment-as-usual (TAU)?  

 
2) Does improved caregiving enhance developmental 

outcomes in preschool Ugandan HIV-affected 
children? 
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Home Visit: Evaluating quality of home environment, 
caregiver knowledge and attitudes, and videotaping 
baseline caregiver/child interactions. 





Neurocognitive Testing 
 

 

Mullen Scales of Early Learning (MSEL) 

Color-Object Association 
Test (COAT) 

Early Childhood 
Vigilance Test 
(ECVT) 
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Child gazing at cartoon 
bunny on screen 

during the 
Early Childhood 

Vigilance Test (ECVT) 

Percent total time of 
8 minute animation 
looking at the 
monitor as scored by 
use of PROCODER 
video scoring from 
Webcam movie file 



Mullen Scales of Early Learning 
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Expressive Language Scale 
 

Input: Intrasensory  
     

Visual Processing 
 

Output: Language  
     
     

 

Receptive Language Scale 
 
Input: Intrasensory Input: Intrasensory 
 Auditory   Auditory-Visual 
 Processing   Processing 
  
 (output minimal)   (output minimal) 
 

 

Fine Motor Scale 
 

Input: Intrasensory   
     

Visual Processing 
 

Output: Fine Motor  
     
     

    
  

 
 
 
 

 

Visual Reception Scale 
 

Input: Intrasensory  
Visual Processing 

 
 

(output minimal) 
 
 
 
 



Methods: Assessments 

 Mullen Scales of Early Learning 
 Gross motor 
 Fine motor 
 Visual reception 
 Receptive language 
 Expressive language 

 Early Childhood Vigilance Test (ECVT) 
 Central executive attention 

 Color Object Association Test (COAT) 
 Immediate memory 
 Total recall 

 Behavior Rating Inventory of Executive 
Function (BRIEF) 
 Global Executive Composite Symptoms 

24 



Developme
nt Domain 

Tonus Cognition Intellect/Achievement Affect/Adjustme
nt 

Instrument Motor 
Function 

Visual 
Spatial 
Memory 

Auditory 
Verbal 
Memory 

Central 
Executive 
Attention 

Executive 
Reasoning 
Planning 

Language Social/Emotional 

Mullen 
Scales of 
Early 
Learning 

Gross 
Motor 
Fine 
Motor 

Visual 
Reception 

Fine 
Motor 

Early 
Learning 
Composite 

Expressive 
Receptive 
Language 

Early 
Childhood 
Vigilance 
Test (ECVT) 

% Time 
Looking 
At Screen 

Color 
Object 
Association 
Test (COAT) 

Immediate 
Memory 
Total Recall 

Behavior 
Rating 
Inventory 
Executive 
Function 
(BRIEF) 

Attention 
Problems 

Planning, 
Behavior 
Regulation 

Planning, Control, 
Impulsivity, 
Behavior 
Regulation 
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MISC benefits for HIV-infected children 

 Positive MISC effect on Mullen Early Learning 
Composite Score (Global Cognitive Ability) 
 Due mostly to difference on Mullen Visual Reception 

(predictive of  cognitive ability) 
 

 Positive MISC effect on Caldwell HOME scale and 
observed caregiver interactions with child 
 

 Positive MISC effect on COAT immediate memory 
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MISC vs TAU: Tororo HIV-infected and 
exposed children 
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Objective 

 The purpose of the present study is to 
evaluate the relationship between 
emotional wellbeing of the principal 
caregiver, quality of the home 
environment, and developmental 
outcomes in rural eastern Ugandan 
children infected with HIV and born to 
mothers with HIV but not infected (HEU).  



Design/Methods 

 118 HIV infected children 
164 HIV exposed but 

uninfected (HEU) children  
Ages 2 to 5 years 

Caregivers  

76% biological mothers 
in the HIV infected 
children  

93% biological mothers 
in the HEU children 

 



Methods: Subjects and Randomization 

 119 HIV-exposed children  
 64 boys, 55 girls  
 Aged 2 to 4 yrs (mean= 2.8 yrs SD = 0.34)  

 

 Caregiver-child dyads were randomized by geographic 
clusters to  
 Year long biweekly MISC training alternating between home 

and clinic 
 Or a home-based healthcare program health and nutrition 

curriculum (TAU) 
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Design/Methods 

Quality of home environment 
Modified Caldwell HOME scale 

Socio-economic status (SES) 
 
 
 



Design/Methods 

Caregivers' wellbeing 
Hopkins Symptoms 
Checklist (HSCL-25) 

Functionality 
social support 
negative coping 
tendencies 

BRIEF Questionnaire   



Agatha showing home video of caregiver/child interactions 
to the family 



MISC data management back at 
Mulago Pediatric Office, Kampala 
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Tororo MISC RO1 HIV-
Infected Cohort 

MISC (1) 
LS Mean (SE) 

TAU (0) 
LS Mean (SE) 

P-value for comparison by arm 

HOME score (total)          Time 2 22.45 (0.47) 20.36 (0.45)   0.0011 
Time 3 23.60 (0.46) 20.38 (0.46) <.0001 
Time 4 24.00 (0.46) 19.89 (0.46) <.0001 

Mullen composite (standard)    
Time 2 69.21 (1.63) 71.28 (1.62) 0.34 
Time 3 68.29 (1.65) 67.41 (1.60) 0.69 
Time 4 67.29 (1.65) 65.05 (1.59) 0.31 

Mullen gross motor (gmt)    
Time 2 29.43 (0.52) 29.81 (0.53) 0.59 
Time 3 30.02 (0.53) 30.39 (0.52) 0.60 
Time 4 33.29 (0.53) 32.98 (0.52) 0.66 

Mullen fine motor (fmt)    
Time 2 34.28 (1.41) 34.33 (1.42) 0.98 
Time 3 33.64 (1.43) 34.11 (1.40) 0.80 
Time 4 33.88 (1.43) 32.59 (1.39) 0.50 

Mullen visual reception (vrt)    
Time 2 27.95 (1.17) 29.49 (1.17) 0.33 
Time 3 27.37 (1.19) 28.03 (1.15) 0.67 
Time 4 28.59 (1.18) 26.23 (1.15) 0.14 

Mullen receptive language (rlt)    
Time 2 36.07 (1.16) 34.04 (1.16) 0.19 
Time 3 35.09 (1.18) 31.49 (1.14) 0.02 
Time 4 31.77 (1.17) 29.42 (1.14) 0.13 



 

Tororo MISC HIV-Infected 
Cohort 

MISC 
LS Mean (SE) 

TAU 
LS Mean (SE) 

P-value for 
comparison by 

arm 
BRIEF global executive composite  Time 2 63.73 (1.79) 62.41 (1.82) 0.59 

Time 3 63.64 (1.82) 58.59 (1.82) 0.04 

Time 4 58.29 (1.81) 58.42 (1.79) 0.96 

COAT immediate recall                    Time 2 5.02 (0.95) 4.79 (0.96) 0.86 

Time 3 5.76 (0.96) 5.77 (0.95) 0.99 

Time 4 9.09 (0.96) 9.58 (0.94) 0.71 

COAT total recall                             Time 2 14.05 (2.04) 11.64 (2.06) 0.38 

Time 3 16.30 (2.07) 14.66 (2.03) 0.56 

Time 4 20.19 (2.06) 15.90 (2.02) 0.12 

Caregiver Depression                       Time 2 0.96 (0.06) 0.86 (0.06) 0.26 

Time 3 0.73 (0.06) 0.77 (0.06) 0.68 

Time 4 0.75 (0.06) 0.92 (0.06) 0.06 

Caregiver lack of functionality         Time 2 0.32 (0.05) 0.49 (0.05) 0.02 

Time 3 0.24 (0.05) 0.39 (0.05) 0.04 

Time 4 0.22 (0.05) 0.34 (0.05) 0.08 

Viral load (log)                                 Time 2 8.62 (0.37) 8.81 (0.37) 0.71 

Time 3 8.03 (0.37) 8.71 (0.37) 0.19 

Time 4 7.83 (0.43) 7.16 (0.45) 0.27 
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Tororo HIV-exposed 
cohort 

MISC 
LS Mean (SE) 

TAU 
LS Mean (SE) 

P-value for 
comparison by 

arm 

Home score (IT total)    
Time 2 22.91 (0.30) 20.67 (0.29) <.0001 
Time 3 23.74 (0.31) 21.43 (0.29) <.0001 

Mullen composite (standard)    

Time 2 70.60 (0.97) 68.89 (0.95) 0.21 
Time 3 71.21 (0.99) 69.05 (0.96)) 0.13 

Mullen gross motor (gmt)    
Time 2 28.77 (0.31) 29.08 (0.30) 0.48 
Time 3 30.97 (0.32) 31.14 (0.31) 0.70 

Mullen fine motor (fmt)    
Time 2 32.99 (0.85) 30.93 (0.83) 0.09 
Time 3 31.85 (0.87) 30.86 (0.84) 0.42 

Mullen visual reception (vrt)    

Time 2 30.7 (0.88) 29.22 (0.86) 0.24 
Time 3 32.28 (0.90) 30.65 (0.88) 0.20 

Mullen receptive language (rlt)    

Time 2 38.20 (0.71) 36.18 (0.70) 0.05 
Time 3 35.98 (0.73) 34.05 (0.71) 0.06 

Mullen expressive language (elt)    

Time 2 34.66 (0.94) 35.49 (0.92) 0.53 
Time 3 38.23 (0.96) 36.55 (0.93) 0.22 

BRIEF  emt_tsc    
Time 2 61.44 (1.21) 58.38 (1.19) 0.08 



Results – HIV Infected Children 

 Positive coping 
attitudes in caregivers 
were associated with 
better cognitive 
development as 
assessed by the Mullen 



Results – HIV Exposed (un-infected) 
Children 

 Better functional 
scores in the caregiver 
and higher home 
quality were 
associated with better 
cognitive development 
as assessed by the 
Mullen 

 



Results – HIV Infected Children 

 Caregivers with higher 
depression scores and 
those in the lower 20% 
of the wealth reported 
more executive 
behavioral problems 
in their children in the 
BRIEF questionnaire  



Results – HIV Exposed (un-infected) 
Children 

 
 Home quality was 

significantly associated 
with overall child 
memory assessed by 
the COAT 

 



Results – HIV Infected Children 

 Caregivers of HIV 
infected children 
reported more 
negative behaviors in 
those children as 
compared to caregivers 
of HIV exposed but 
uninfected children 

 



Conclusions 

Caregiver functionality 
in the face of HIV 
disease 
An important predictor of 

cognitive development 

Caregiver depression 
Related to behavioral problems 

indicative of poorer executive 
function in the child 



Conclusions 

 
Training program to improve 

caregiving provided to both 
HIV and HEU children in 
these settings.  

Goal:  
Improve emotional wellbeing 

and functionality of the mother 

Enhance developmental 
outcomes for their children  



Conclusions 

 MISC improves 
 Overall quality of  caregiving 
 This may mediate improved 

developmental outcomes in 
HIV-affected children 
 

 Both MISC and TAU may 
improve caregiver emotional 
well-being, and therefore, 
maternal attachment and 
subsequent child emotional 
well-being. 
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Thank you! 



Questions? 
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