
 

- v - 

Contents

Executive summary.............................................................................................................. .............xv

1. Introduction....................................................................................................................................1

2. Methodology..................................................................................................................................3

2.1 Design of the WHO Multicentre Growth Reference Study....................................................3

2.2 Anthropometry methods.........................................................................................................3

2.3 Sample description .................................................................................................................4

2.4 Data cleaning procedures and exclusions...............................................................................5

2.5 Statistical methods for constructing the growth curves..........................................................6

3. Construction of the head circumference-for-age standards ...........................................................7

3.1 Indicator-specific methodology..............................................................................................7

3.2 Head circumference-for-age for boys.....................................................................................7

3.2.1 Sample size ..................................................................................................................7

3.2.2 Model selection and results..........................................................................................7

3.2.3 WHO standards..........................................................................................................20

Charts ......................................................................................................................... 21

Tables......................................................................................................................... 23

3.3 Head circumference-for-age for girls ...................................................................................31

3.3.1 Sample size ................................................................................................................31

3.3.2 Model selection and results........................................................................................31

3.3.3 WHO standards..........................................................................................................43

Charts ......................................................................................................................... 44

Tables......................................................................................................................... 46

3.4 Comparisons between boys and girls ...................................................................................54

3.4.1 WHO..........................................................................................................................55

4. Construction of the arm circumference-for-age standards...........................................................57

4.1 Indicator-specific methodology............................................................................................57

4.2 Arm circumference-for-age for boys....................................................................................57

4.2.1 Sample size ................................................................................................................57

4.2.2 Model selection and results........................................................................................57

4.2.3 WHO standards..........................................................................................................72

Charts ......................................................................................................................... 73

Tables......................................................................................................................... 75

4.3 Arm circumference-for-age for girls ....................................................................................81

4.3.1 Sample size ................................................................................................................81

4.3.2 Model selection and results........................................................................................81

4.3.3 WHO standards..........................................................................................................96

Charts ......................................................................................................................... 97

Tables......................................................................................................................... 99

4.4 Comparisons between boys and girls .................................................................................105

4.4.1 WHO........................................................................................................................106

5. Construction of the triceps skinfold-for-age standards ..............................................................107

5.1 Indicator-specific methodology..........................................................................................107

5.2 Triceps skinfold-for-age for boys.......................................................................................107

5.2.1 Sample size ..............................................................................................................107

5.2.2 Model selection and results......................................................................................107

5.2.3 WHO standards........................................................................................................122

Charts .......................................................................................................................123

Tables.......................................................................................................................125

5.3 Triceps skinfold-for-age for girls .......................................................................................131

5.3.1 Sample size ..............................................................................................................131



- vi - 

5.3.2 Model selection and results ..................................................................................... 131
5.3.3 WHO standards ....................................................................................................... 145

Charts ...................................................................................................................... 146
Tables ...................................................................................................................... 148

5.4 Comparisons between boys and girls ................................................................................ 154
5.4.1 WHO ....................................................................................................................... 155

6. Construction of the subscapular skinfold-for-age standards ..................................................... 157
6.1 Indicator-specific methodology......................................................................................... 157
6.2 Subscapular skinfold-for-age for boys .............................................................................. 157

6.2.1 Sample size.............................................................................................................. 157
6.2.2 Model selection and results ..................................................................................... 157
6.2.3 WHO standards ....................................................................................................... 172

Charts ...................................................................................................................... 173
Tables ...................................................................................................................... 175

6.3 Subscapular skinfold-for-age for girls ............................................................................... 181
6.3.1 Sample size.............................................................................................................. 181
6.3.2 Model selection and results ..................................................................................... 181
6.3.3 WHO standards ....................................................................................................... 198

Charts ...................................................................................................................... 199
Tables ...................................................................................................................... 201

6.4 Comparisons between boys and girls ................................................................................ 207
6.4.1 WHO ....................................................................................................................... 208

7. Computation of centiles and z-scores for head circumference-for-age, arm circumference 
-for-age, triceps skinfold-for-age, subscapular skinfold-for-age............................................... 209

8. Conclusion................................................................................................................................. 213

9. Bibliography.............................................................................................................................. 215

Appendix A. Model specifications of the WHO child growth standards ....................................... 217


