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 ABBREVIATIONS1 
BMI Body Mass Index 
CMI Cumulative Micronutrient Intake 
DALY Disability Adjusted Life Year 
fT4 Free Thyroxine 
Hb Hemoglobin 
HC Head Circumference 
IFA Iron and folic acid 
IGF-I Insulin-like Growth Factor I 
IUGR Intrauterine Growth Retardation 
LBW Low Birth Weight 
LMIC Low and Middle Income Countries 
MUAC Mid Upper Arm Circumference 
RCT Randomized Controlled Trial 
RDA Recommended Daily Allowance 
SGA Small for Gestational Age 
SP Sulfadoxine-Pyrimethamine 
TC Thoracic Circumference 
UNICEF United Nation Children’s Fund 
UNIMMAP United Nations Micronutrients for pregnant and lactating women 
WHO World Health Organization 
 
 
 

                                                
1 Chapters 1, 2 and 8 are written in English-UK, whereas chapters 3-7 were published in American journals. This 
explains why some words may be written slightly differently in different chapters. This is notably the case for 
foetal (UK) vs. fetal (USA). We apologize for any inconvenience. 

 

 

Chapter 1 Introduction and study objectives 
 

1.1 Setting the stage 
 
This is the story of an idea. This is the account of its journey from birth to the delivery of new 
hypotheses. Reproduction, birth, but also death, are indeed at the heart of this research in 
which we assessed, in Burkina Faso, the health benefits of providing pregnant women with 
multiple micronutrients. The main expected benefit of such interventions was the prevention 
of intrauterine growth retardation, with subsequently improved health during infancy.  
 
This is also the story of how fast science can progress nowadays. It was in 1999 that the 
UNICEF/WHO/UN University proposed a prenatal supplement UNIMMAP containing 1 
Recommended Daily Allowance (RDA) of 15 micronutrients which could potentially replace 
standard iron-folate (IFA) supplements for pregnant women in low and middle income 
countries (LMIC) (1). Less than a decade later, high-quality studies comparing UNIMMAP to 
IFA had been carried out in Bangladesh (2), China (3), Indonesia-Lombok (4), Indonesia-
Indramayu (5), Nepal-Janakpur (6), Nepal-Sarlahi (7)2, Pakistan (8), Burkina Faso (9), 
Guinea-Bissau (10), and Niger (11), and we know much better today what benefits 
UNIMMAP can, and cannot, provide. This thesis was an important component of that fast-
growing evidence. As an example, the main results of our Burkina Faso trial published less 
than 3 years ago have been already cited in more than 25 high-ranked scientific papers, 
among which 4 were meta-analyses (12-15). 
 

                                                
2 In Nepal-Sarlahi, a slightly different formulation of multiple micronutrients than UNIMMAP was used (7). 
Details are provided in Chapter 3. 




