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The first 2 years of life is an important period for growth and development. 
Exposure to adverse environment may have long-term effects on health and 
cognitive performance. This cohort study aimed to determine the association 
between early life factors with growth and cognitive development of infants at 24 
months of age. A total of 117 mother-infant pairs were followed-up from 6 to 24 
months. Socio-demographic background (parents’ age, ethnicity, educational 
attainment, occupation, household income, infant’s gestational age, date of birth, 
sex) was obtained using a questionnaire. Mother’s information during pregnancy 
(weight and height at booking, history of gestational diabetes mellitus, gravida, 
weight at each antenatal visit) was obtained from patient card. Pre-pregnancy 
BMI and gestational weight gain were calculated. Habitual food intakes during 
pregnancy was assessed using a semi-quantitative food frequency questionnaire 
and dietary patterns were constructed using principal component factor analysis. 
Maternal intelligence was assessed using Raven’s Standard Progressive 
Matrices. Post-natal depression was assessed using Edinburgh Postnatal 
Depression Scale (EPDS) at 6 months, infant temperament using Revised Infant 
Behaviour Questionnaire (IBQ-R) and home environment quality was assessed 
using Infant Toddler HOME Inventory (IT-HOME) at 12 months. Mothers were 
interviewed on infant feeding practices, including milk and complementary 
feeding. Infant’s dietary intakes at 6-24 months were obtained through 24-hour 
dietary recall interview with mothers, and dietary diversity at 12-24 months based 
on indicators for assessing Infant and Young Child Feeding (IYCF) practices, 
were determined. Anthropometric measurements (weight and length) were 
conducted at 6-24 months, and weight-for-age (WAZ), length-for-age (LAZ), and 
weight-for-length (WLZ) status were determined. Cognitive development was 
assessed using Bayley-III at 6-24 months.  
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P-trend for growth from birth to 24 months and cognitive development from 6 to 
24 months were analysed using repeated measures ANOVA for continuous 
variables and chi-square test for linear-by-linear association for categorical 
variables. Individual Growth Curve (IGC) modelling was conducted using Linear 
Mixed Methods to determine the longitudinal growth trajectory from birth to 24 
months and cognitive development trajectory from 6 to 24 months. Univariate 
logistic regression analysis was conducted to determine factors associated with 
growth status (underweight, stunting, overweight/obesity) at 24 months and was 
used as selection criteria (p<.25) for inclusion of variables in the multivariate 
logistic regression analysis. Different variables were adjusted for different factors 
(e.g., for pre-natal factors and underweight, data were adjusted for monthly 
household income, infant’s sex and gestational age, for nutrient intakes and 
underweight, data were adjusted for monthly household income, infant’s sex and 
total energy intake). Univariate linear regression was conducted to determine 
factors associated with cognitive development at 24 months and was used as 
selection criteria (p<.25) for inclusion of variables in the multivariate linear 
regression analysis. Different variables were adjusted for different factors (e.g., 
for socio-demographic factors, data were adjusted for infant’s birth weight, for 
pre-natal factors, data were adjusted for mother’s educational level, infant’s sex 
and birth weight). Significance level was determined at p<.05. 
 
 
There were 53.0% boys and 47.0% girls. The mean gestational age was 38.68 
weeks (SD=1.14) and the prevalence of low birth weight (LBW) was 7.7%. A 
linear decreasing trend was observed in the WAZ (p-trend<.01) and LAZ (p-
trend<.01). For WLZ, an increasing trend was observed (p-trend<.01), from birth 
to 24 months. The prevalence of underweight, stunting, wasting, and 
overweight/obesity at 24 months was 15.4%, 17.1%, 5.1% and 9.4%, 
respectively. There was also a linear increase in cognitive development from 6 to 
24 months, although at 12 months the increment was small and the mean 
cognitive composite score was lower than at any other ages. The prevalence of 
cognitive delay at 24 months was 6.8%.  
 
 
Being underweight at 6, 12, and 18 months were associated with higher risk of 
underweight at 24 months. Higher birth weight, Adj OR=0.13, 95%CI [0.02, 0.92], 
and higher intake of iron at 18 months, Adj OR=0.80, 95%CI [0.64, 0.99], were 
associated with lower risk for underweight at 24 months. Conversely, being LBW 
increases the risk of underweight at 24 months, as using categorical data did not 
change the findings. There was no significant association between socio-
demographic factors, other pre-natal factors (e.g., maternal height, birth length) 
and post-natal factors (e.g., maternal postnatal depression, maternal intelligence, 
infant temperament, home environment quality and other nutrients) with 
underweight at 24 months. Higher maternal height, Adj OR=0.01, 95%CI [0.01, 
0.16], and longer birth length, Adj OR=0.72, 95%CI [0.53, 0.98], were associated 
with lower risk for stunting at 24 months. Being stunted at 6, 12, and 18 months, 
were associated with higher risk for stunting at 24 months. There was no 
significant association between socio-demographic factors, other pre-natal 
factors (e.g., GWG), and post-natal factors (e.g., maternal postnatal depression, 
maternal intelligence, infant temperament, exclusive breastfeeding duration, 
dietary diversity and nutrient intakes) with stunting at 24 months. Higher dietary 
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diversity score at 24 months, Adj OR=1.78, 95%CI [1.03, 3.07], and being 
overweight/obese at 6, 12, and 18 months, were associated with higher risk for 
being overweight/obese at 24 months. There was no significant association 
between socio-demographic factors, pre-natal factors (e.g., maternal pre-
pregnancy BMI, dietary pattern during pregnancy) and other post-natal factors 
(e.g., maternal intelligence, home environment quality and nutrient intakes) with 
overweight/obesity at 24 months. 
 
 
Sex, father’s years of education, maternal intelligence, home environment 
quality, WAZ status at 12 and 18 months, LAZ status at 24 months, and cognitive 
composite score at 6-18 months, were found to be significant predictors of 
cognitive development at 24 months (p<.05). There was no significant 
association between monthly household income, pre-pregnancy BMI, dietary 
pattern during pregnancy, dietary diversity, and nutrient intakes, with cognitive 
development at 24 months. Therefore, ensuring proper growth and provision of 
cognitively stimulating home environment are important in the first 2 years of life. 
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TUMBESARAN DAN PERKEMBANGAN KOGNITIF BAYI DI USIA 24 BULAN 

DI SEREMBAN, MALAYSIA 
 

Oleh 

NURLIYANA BINTI ABDUL RAZAK 

Mei 2021 

Pengerusi : Zalilah Mohd Shariff, PhD 
Fakulti  : Perubatan dan Sains Kesihatan 
 
 
Dua tahun pertama kehidupan adalah waktu yang terpenting untuk tumbesaran 
dan perkembangan. Pendedahan kepada persekitaran yang buruk boleh 
menjejaskan kesihatan dan prestasi kognitif untuk jangka masa panjang. 
Kajian kohort ini dijalankan bagi mengenalpasti faktor-faktor awal kehidupan 
yang berkaitan dengan tumbesaran dan perkembangan kognitif bayi di usia 24 
bulan. Seramai 117 pasangan ibu-anak telah diikuti dari usia 6 hingga 24 
bulan. Latar belakang sosio-demografi (umur ibubapa, etnik, tahap pendidikan, 
pekerjaan, pendapatan isi rumah, umur gestasi bayi, tarikh lahir dan jantina 
bayi) telah diambil melalui borang soal selidik. Maklumat ibu semasa 
kehamilan (berat dan tinggi pra-kehamilan, sejarah diabetes semasa 
kehamilan, bilangan kehamilan, berat pada setiap lawatan antenatal) telah 
diambil dari kad pesakit. IJT pra-kehamilan and kenaikan berat badan sewaktu 
kehamilan telah dikira. Pengambilan makanan lazim semasa kehamilan telah 
didapati melalui soal selidik kekerapan pengambilan makanan berbentuk semi-
kuantitatif, dan corak pengambilan diet dikenalpasti melalui analisis faktor 
komponen utama. Tahap kecerdasan ibu telah diuji dengan menggunakan 
Raven’s Standard Progressive Matrices. Kemurungan selepas bersalin melalui 
soal selidik EPDS, kelakuan bayi melalui soal selidik IBQ-R dan kualiti 
persekitaran rumah didapati melalui soal selidik IT-HOME. Ibu ditemu ramah 
mengenai amalan pemberian makanan kepada bayi, merangkumi penyusuan 
dan makanan pelengkap. Pengambilan makanan bayi didapati melalui temu 
ramah ingatan diet 24-jam bersama ibu, dan kepelbagaian diet bayi di usia 12-
24 bulan ditentukan berdasarkan panduan IYCF. Pengukuran antropometri 
dijalankan di usia 6-24 bulan dan status berat-untuk-umur (WAZ), panjang-
untuk-umur (LAZ) dan berat-untuk-panjang (WLZ) ditentukan. Perkembagan 
koginitif di usia 6-24 bulan diuji menggunakan Bayley-III. 
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Analisis p-trend bagi pertumbuhan dari kelahiran sehingga 24 bulan, dan bagi 
perkembangan kognitif dari 6 hingga 24 bulan, dilakukan menggunakan 
repeated measures ANOVA bagi pemboleh ubah berterusan dan chi-square 
test for linear-by-linear association bagi pemboleh ubah kategorikal. Model IGC 
juga dibina menggunakan Linear Mixed Methods bagi mengkaji lintasan 
longitudinal bagi pertumbuhan dari kelahiran sehingga 24 bulan dan bagi 
perkembagan kognitif dari 6-24 bulan. Analisis Univariate Logistic Regression 
dilakukan bagi mengenalpasti faktor-faktor berkaitan dengan status 
tumbesaran (kekurangan berat badan, kebantutan, dan berlebihan berat 
badan/obesiti) pada 24 bulan, dan digunakan sebagai asas pemilihan 
pemboleh ubah (p<.25) untuk dimasukkan ke dalam analisis Multivariate 
Logistic Regression. Pemboleh ubah yang berbeza dikawal dalam analisis 
perkaitan antara faktor yang berlainan dengan status tumbesaran (contohnya, 
untuk faktor pre-natal, pendapatan isi rumah, jantina bayi dan umur gestasi 
dikawal, manakala untuk factor nutrien, pendapatan isi rumah, jantina bayi dan 
jumlah pengambilan tenaga seharian dikawal). Analisis Univariate Linear 
Regression dilakukan bagi mengenalpasti faktor-faktor berkaitan dengan 
perkembangan kognitif pada 24 bulan, dan digunakan sebagai asas pemilihan 
pemboleh ubah (p<.25) untuk dimasukkan ke dalam analisis Multivariate Linear 
Regression. Pemboleh ubah yang berbeza dikawal dalam analisis perkaitan 
antara faktor yang berlainan dengan perkembangan kognitif (contohnya, untuk 
faktor sosiodemografi, berat kelahiran bayi dikawal, manakal untuk faktor pre-
natal, tahap pendidikan ibu, jantina bayi dan berat kelahiran bayi dikawal). 
Tahap signifikan ditetapkan pada p<.05. 
 
 
Seramai 53.0% lelaki dan 47.0% perempuan telah terlibat di dalam kajian ini. 
Min usia hasil kandungan adalah 38.68 minggu (SD=1.14) dan peratusan berat 
badan lahir rendah (BBLR) adalah 7.7%. Terdapat tren penurunan secara 
linear pada WAZ (p-trend<.01) dan LAZ (p-trend<.01), manakala tren kenaikan 
secara linear didapati pada WLZ (p-trend<.01), dari lahir hingga 24 bulan. 
Peratusan kekurangan berat badan, kebantutan, kesusutan dan berlebihan 
berat badan/obesiti pada 24 bulan, masing-masing adalah sebanyak 15.4%, 
17.1%, 5.1% dan 9.4%. Perkembangan kognitif bayi dari 6 hingga 24 bulan 
juga meningkat secara linear, walaubagaimanapun pada usia 12 bulan, 
kenaikkan skor kognitif adalah kecil dan min komposit skor didapati rendah 
berbanding di lain-lain usia. Peratusan kelewatan perkembangan kognitif pada 
usia 24 bulan adalah sebanyak 6.8%. 
 
 
Kekurangan berat badan pada 6-18 bulan didapati meningkatkan risiko 
kekurangan berat badan pada 24 bulan. Semakin tinggi berat badan semasa 
lahir, Adj OR=0.13, 95%CI [0.02, 0.92], dan semakin tinggi pengambilan zat 
besi pada 18 bulan, Adj OR=0.80, 95%CI [0.64, 0.99], semakin rendah risiko 
kekurangan berat badan pada 24 bulan. Sebaliknya, BBLR meningkatkan 
risiko kekurangan berat badan pada 24 bulan. Tiada perubahan dalam dapatan 
kajian apabila pemboleh ubah kategorikal digunakan. Tiada perkaitan antara 
faktor sosiodemografi, lain-lain faktor pre-natal (contohnya, ketinggian ibu dan 
panjang lahir) dan fakor post-natal (contohnya, kemurungan selepas bersalin, 
tahap kecerdasan ibu, kelakuan bayi, kualiti persekitaran rumah dan lain-lain 
nutrien) dengan kekurangan berat badan pada 24 bulan. Semakin tinggi 
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ketinggian ibu, Adj OR=0.01, 95%CI [0.01, 0.16], dan semakin tinggi panjang 
semasa lahir, Adj OR=0.72, 95%CI [0.53, 0.98], didapati menurunkan risiko 
kebantutan pada 24 bulan. Kebantutan pada 6-18 bulan didapati meningkatkan 
risiko kebantutan pada 24 bulan. Tiada perkaitan antara factor sosiodemografi, 
lain-lain faktor pre-natal (contohnya, kenaikkan berat badan semasa 
mengandung), dan faktor post-natal (contohnya, kemurungan selepas bersalin, 
tahap kecerdasan ibu, kelakuan bayi, tempoh penyusuan susu ibu secara 
ekslusif, kepelbagaian diet dan pengambilan nutrien) dengan kebantutan pada 
24 bulan. Semakin tinggi skor kepelbagaian diet pada 24 bulan, Adj OR=1.78, 
95%CI [1.03, 3.07], dan berlebihan berat badan/obes pada 6-18 bulan, 
meningkatkan risiko berlebihan berat badan/obesiti pada 24 bulan. Tiada 
perkaitan antara faktor sosiodemografi, factor pre-natal (contohnya, IJT pra-
kehamilan, corak pengambilan diet semasa kehamilan) dan lain-lain faktor 
post-natal (contohnya, tahap kecerdasan ibu, kualiti persekitaran rumah dan 
pengambilan nutrien) dengan risiko berlebihan berat badan/obesity pada 24 
bulan.  
 
 
Jantina, jumlah tahun pendidikan bapa, tahap kecerdasan ibu, kualiti 
persekitaran rumah, status WAZ pada 12 dan 18 bulan, status LAZ pada 24 
bulan, dan komposit skor kognitif pada 6-18 bulan, merupakan faktor-faktor 
yang dapat meramalkan perkembangan kognitif pada usia 24 bulan (p<.05). 
Tiada perkaitan antara pendapatan isi rumah, IJT pra-kehamilan, corak 
pengambilan diet semasa kehamilan, dan pengambilan nutrien, dengan 
perkembangan kognitif pada usia 24 bulan. Oleh itu, adalah penting bagi 
memastikan pertumbuhan yang sihat dan penyediaan persekitaran rumah yang 
dapat merangsang fikiran dalam 2 tahun pertama kehidupan. 
 

 

 

 

 

 

 

 

  

© C
OPYRIG

HT U
PM



vii 

 

ACKNOWLEDGEMENTS 

 

I would like to thank my supervisor, Prof. Dr. Zalilah Mohd Shariff for her 

guidance and support throughout the study. I would also like to thank my co-

supervisors, Dr. Mohd Nasir Mohd Taib, Dr. Gan Wan Ying and Dr. Tan Kit-

Aun for their advice and constructive comments.  

 

This study was a part of a larger study and I thanked Dr. Yong Heng Yaw for 

initiating the first part of the study and providing the ethical approval from the 

Ministry of Health Malaysia. I would also like to thank all of my friends, 

especially, Wan Noor Fatehah, Nur Diyana and Maziah Hanum, for helping me 

in the data collection, and Dr. Wong Chee Yen for her advice on the statistical 

analysis. A special thanks to the Ministry of Education Malaysia for providing 

me a scholarship under the MyPhD programme. Last but not least, I would like 

to express my gratitude to my parents, Azizah Sulaiman and Abdul Razak A. 

Shukor, grandmother, Maimunah Sulaiman, and aunt, Fadilah A. Shukor, for 

their moral and financial support. Thank you. 

© C
OPYRIG

HT U
PM



ix 

 

This thesis was submitted to the Senate of Universiti Putra Malaysia and has 

been accepted as fulfilment of the requirement for the degree of Doctor of 

Philosophy. The members of the Supervisory Committee were as follows: 

 

Zalilah Mohd Shariff, PhD  
Professor 
Faculty of Medicine and Health Sciences 
Universiti Putra Malaysia  
(Chairman) 
 
Gan Wan Ying, PhD  
Associate Professor 
Faculty of Medicine and Health Sciences 
Universiti Putra Malaysia  
(Member) 
 
Tan Kit-Aun, PhD  
Senior Lecturer 
Faculty of Medicine and Health Sciences 
Universiti Putra Malaysia 
(Member) 
 
Mohd Nasir Mohd Taib, PhD  
Associate Professor 
Faculty of Medicine and Health Sciences 
Universiti Putra Malaysia 
(Member) 
 

 
 
 
 
 

___________________________ 
ZALILAH MOHD SHARIFF, PhD 
Professor and Dean 
School of Graduate Studies 
Universiti Putra Malaysia 
 
Date: 11 November 2021 

 

 

 

  

© C
OPYRIG

HT U
PM



x 

 

Declaration by graduate student 

I hereby confirm that: 

• this thesis is my original work; 

• quotations, illustrations and citations have been duly referenced; 

• this thesis has not been submitted previously or concurrently for any other 
degree at any other institutions; 

• intellectual property from the thesis and copyright of thesis are fully-owned 
by Universiti Putra Malaysia, as according to the Universiti Putra Malaysia 
(Research) Rules 2012; 

• written permission must be obtained from supervisor and the office of 
Deputy Vice-Chancellor (Research and Innovation) before thesis is 
published (in the form of written, printed or in electronic form) including 
books, journals, modules, proceedings, popular writings, seminar papers, 
manuscripts, posters, reports, lecture notes, learning modules or any other 
materials as stated in the Universiti Putra Malaysia (Research) Rules 
2012; 

• there is no plagiarism or data falsification/fabrication in the thesis, and 
scholarly integrity is upheld as according to the Universiti Putra Malaysia 
(Graduate Studies) Rules 2003 (Revision 2012-2013) and the Universiti 
Putra Malaysia (Research) Rules 2012.  The thesis has undergone 
plagiarism detection software. 

 

 

Signature: ________________________   Date: __________________ 

 

Name and Matric No.: Nurliyana binti Abdul Razak, GS41501 

 

 

 

 

 

 

 

  © C
OPYRIG

HT U
PM



xi 

 

Declaration by Members of Supervisory Committee  

This is to confirm that: 

• the research conducted and the writing of this thesis was under our 
supervision; 

• supervision responsibilities as stated in the Universiti Putra Malaysia 
(Graduate Studies) Rules 2003 (Revision 2012-2013) are adhered to. 
 
 
 

Signature:   

Name of Chairman 
of Supervisory 
Committee: 

 
 
Prof. Dr. Zalilah Mohd Shariff 

 

 
 
 
Signature: 

  

Name of Member of 
Supervisory 
Committee: 

 
 
Assoc. Prof. Dr. Gan Wan Ying 

 

 

 
Signature: 

  

Name of Member of 
Supervisory 
Committee: 

 
 
Dr. Tan Kit-Aun 

 

 

 
Signature: 

  

Name of Member of 
Supervisory 
Committee: 

 
Assoc. Prof. Dr. Mohd Nasir 
Mohd Taib 

 

 

 

 

 

 

  © C
OPYRIG

HT U
PM



xii 

 

TABLE OF CONTENTS 
 

 Page 

ABSTRACT i 
ABSTRAK iv 
ACKNOWLEDGEMENTS vii 
APPROVAL viii 
DECLARATION x 
LIST OF TABLES xvi 
LIST OF FIGURES xx 
LIST OF APPENDICES xxiii 
LIST OF ABBREVIATIONS xxiv 
  

CHAPTER   
   

1 INTRODUCTION 1 
 1.1 Introduction 1 
 1.2 Problem statement 4 
 1.3 General objectives 6 
 1.4 Specific objectives 6 
 1.5 Hypotheses 7 
 1.6 Research conceptual framework 7 
 1.7 Significance of the study 9 
    
2 LITERATURE REVIEW 11 
 2.1 Cognitive development 11 
  2.1.1 Cognitive development 

assessment 
15 

  2.1.2 Developmental delay and its 
consequences 

17 

 2.2 Growth 17 
  2.2.1 Prevalence of under- and over-

nutrition in early childhood 
22 

 2.3 Factors associated with growth 26 
  2.3.1 Socio-demographic factors 26 
   2.3.1.1 Sex 26 
   2.3.1.2 Socio-economic status 27 
   2.3.1.3 Number of children 29 
  2.3.2 Pre-natal factors 30 
   2.3.2.1 Maternal height 30 
   2.3.2.2 Catch-up growth 32 
   2.3.2.3 Maternal pre-pregnancy 

BMI, gestational weight 
gain and GDM 

33 

   2.3.2.4 Maternal dietary pattern 
during pregnancy 

37 

  2.3.3 Post-natal factors 39 
   2.3.3.1 Breastfeeding 39 

© C
OPYRIG

HT U
PM



xiii 

 

   2.3.3.2 Complementary feeding 42 
   2.3.3.3 Infant temperament 44 
   2.3.3.4 Home environment 45 
 2.4 Factors associated with cognitive 

development 
46 

  2.4.1 Socio-demographic factors 46 
   2.4.1.1 Sex 46 
   2.4.1.2 Socio-economic status 48 
  2.4.2 Pre-natal factors 50 
   2.4.2.1 Birth weight 50 
   2.4.2.2 Maternal pre-pregnancy 

BMI, GWG and GDM 
51 

   2.4.2.3 Maternal dietary pattern 
during pregnancy 

53 

  2.4.3 Post-natal factors 54 
   2.4.3.1 Maternal intelligence 55 
   2.4.3.2 Maternal post-natal 

depression 
56 

   2.4.3.3 Infant temperament 57 
   2.4.3.4 Home environment 59 
   2.4.3.5 Nutrient deficiency 60 
   2.4.3.6 Breastfeeding 62 
   2.4.3.7 Complementary feeding 65 
 2.5 Growth and cognitive development 67 
  2.5.1 Under-nutrition 67 
  2.5.2 Over-nutrition 69 
   
3 METHODOLOGY  71 
 3.1 Study location 71 
 3.2 Study design 71 
 3.3 Study population 72 
 3.4 Sample size estimation 72 
 3.5 Sampling procedure 73 
 3.6 Study approval 74 
 3.7 Study measurements 74 
  3.7.1 Socio-demographic background 76 
  3.7.2 Measurements of mothers 76 
   3.7.2.1 Food group servings 

and dietary patterns 
77 

   3.7.2.2 Post-natal depression 80 
   3.7.2.3 Maternal intelligence 80 
  3.7.3 Measurements of infants 81 
   3.7.3.1 Infant feeding practices 82 
   3.7.3.2 Dietary intake 82 
   3.7.3.3 Anthropometric 

measurements 
84 

   3.7.3.4 Infant temperament 85 
   3.7.3.5 Home environment 86 
   3.7.3.6 Cognitive development 87 
 3.8 Data collection 88 
 3.9 Data analysis 89 

© C
OPYRIG

HT U
PM



xiv 

 

4 RESULTS 92 
  4.1 Respondent participation 92 
  4.2 Socio-demographic background and 

comparison between drop-outs and follow-
ups 

93 

  4.3 Pre-natal factors 97 
  4.3.1 Dietary intake 97 
   4.3.1.1 Dietary patterns 97 
   4.3.1.2 Food group servings 98 
  4.4 Post-natal factors 100 
  4.4.1 Maternal post-natal depression 100 
  4.4.2 Maternal intelligence 101 
  4.4.3 Infant feeding practices 102 
  4.4.4 Dietary intake 103 
  4.4.5 Dietary diversity 107 
  4.4.6 Infant temperament 108 
  4.4.7 Home environment 108 
  4.5 Anthropometric measurements 109 
  4.5.1 Growth trends 111 
  4.5.2 Prevalence of underweight 118 
  4.5.3 Prevalence of stunting 119 
  4.5.4 Prevalence of wasting 120 
  4.5.5 Prevalence of overweight/obesity 121 
  4.5.6 Growth trajectories 122 
  4.6 Cognitive development of infants 126 
  4.6.1 Cognitive development trend 126 
  4.6.2 Prevalence of cognitive delay 129 
  4.6.3 Cognitive development 

trajectories 
130 

  4.7 Factors associated with growth status at 24 
months 

132 

  4.7.1 Socio-demographic factors 132 
  4.7.2 Pre-natal factors 134 
   4.7.2.1 Maternal factors during 

pregnancy 
134 

   4.7.2.2 Infant characteristics at 
birth 

137 

  4.7.3 Post-natal factors 139 
   4.7.3.1 Maternal factors and 

home environment 
139 

   4.7.3.2 Infant factors 139 
  4.8 Factors associated with growth status at 24 

months 
146 

  4.8.1 Factors associated with 
underweight at 24 months 

146 

  4.8.2 Factors associated with stunting 
at 24 months 

151 

  4.8.3 Factors associated with 
overweight /obesity at 24 months 

156 

  4.9 Factors associated with cognitive 
development at 24 months 

160 

© C
OPYRIG

HT U
PM



xv 

 

  4.9.1 Socio-demographic factors 160 
  4.9.2 Pre-natal factors 161 
  4.9.3 Post-natal factors 163 
   4.9.3.1 Maternal factors and 

home environment 
163 

   4.9.3.2 Infant factors and 
cognitive development 

164 

 4.10 Growth and cognitive development 165 
 4.11 Factors associated with cognitive 

development at 24 months 
167 

 4.12 Summary of findings 171 
  4.12.1 Factors associated with growth 

status at 24 months 
171 

  4.12.2 Factors associated with cognitive 
development at 24 months 

173 

   
5 DISCUSSION 176 
 5.1 Growth trajectory from birth to 24 months 176 
 5.2 Cognitive development trajectory from 6 to 

24 months 
181 

 5.3 Factors associated with growth at 24 
months 

183 

  5.3.1 Factors associated with 
underweight at 24 months 

183 

  5.3.2 Factors associated with stunting 
at 24 months 

185 

  5.3.3 Factors associated with 
overweight/obesity at 24 months 

188 

 5.4 Factors associated with cognitive 
development at 24 months 

192 

 5.5 Growth and cognitive development at 24 
months 

199 

    
6 CONCLUSION AND RECOMMENDATIONS 201 
 6.1 Summary and conclusion 201 
 6.2 Recommendations 203 
  6.2.1 Strategies, policy and actions for 

healthcare professionals 
203 

  6.2.2 Future research 204 
 6.3 Strengths of study 205 
 6.4 Limitations of study 205 

   
REFERENCES 206 
APPENDICES 258 
BIODATA OF STUDENT 314 
LIST OF PUBLICATIONS 315 

 
 
 
 
 

© C
OPYRIG

HT U
PM



xvi 

 

LIST OF TABLES 

 

Table    Page 
   

2.1 Piaget’s stages of cognitive development and brain 
development at each stage 
 

13 

2.2 Sensorimotor sub-stages 
 

14 

2.3 Interpretation of the growth indicators 
 

20 

2.4 The effects of nutrients on brain development in the 
first 6 years of life 
 

61 

3.1 Recommendation for total weight gain during 
pregnancy based on pre-pregnancy BMI 
 

76 

3.2 Conversion factor to estimate servings per day 
intake of the food items 
 

77 

3.3 Food grouping for dietary patterns analysis 
 

78 

3.4 Factor loading matrix of the dietary patterns 
identified 
 

79 

3.5 Classification of intellectual performance of the 
mothers 
 

81 

3.6 Prevalence of implausible and plausible reporters in 
the study 
 

83 

3.7 Classification of cognitive development of infants 
 

87 

3.8 Measurements performed at each visit 
 

89 

4.1 Socio-demographic background and characteristics 
differences between drop-outs and follow-ups 
 

94 

4.2 Dietary pattern adherence 
 

97 

4.3 Comparison between food group servings taken by 
the mothers during pregnancy and the 
recommended amount in the Malaysian Dietary 
Guidelines 
 

99 

4.4 Maternal post-natal depression 
 

100 

4.5 Maternal intelligence 
 

102 

© C
OPYRIG

HT U
PM



xvii 

 

4.6 Breastfeeding duration and complementary feeding 
 

102 

4.7 Energy, nutrient intake and RNI achievement of the 
infants from 6 to 24 months 
 

104 

4.8 Dietary Diversity Score (DDS) at 12, 18 and 24 
months 
 

107 

4.9 Infant temperament at 12 months 
 

108 

4.10 Home environment quality at 12 months 
 

109 

4.11 Anthropometric measurements of infants at 6 to 24 
months 
 

109 

4.12 IGC models of WAZ from birth to 24 months 
 

115 

4.13 IGC models of LAZ from birth to 24 months 
 

116 

4.14 IGC models of WLZ from birth to 24 months 
 

117 

4.15 Cognitive development of the infants from 6 to 24 
months 
 

127 

4.16 IGC models of cognitive development from 6 to 24 
months 
 

128 

4.17 Socio-demographic factors and growth status at 24 
months 
 

133 

4.18 Maternal factors during pregnancy and infant 
growth at 24 months 
 

135 

4.19 Infant characteristics at birth and growth status at 
24 months 
 

138 

4.20 Maternal and home environment factors with 
growth status at 24 months 
 

140 

4.21 Exclusive breastfeeding duration, dietary diversity 
and growth status at 24 months 
 

141 

4.22 Infant temperament and growth status at 24 months 
 

142 

4.23 Energy and macronutrients intake with growth 
status at 24 months 
 

144 

4.24 Micronutrients intake with growth status at 24 
months 
 

145 

4.25 Univariate logistic regression of factors associated 146 

© C
OPYRIG

HT U
PM



xviii 

 

with the likelihood of being underweight (WAZ < -2 
SD) at 24 months 
 

4.26 Multivariate logistic regression of factors associated 
with the likelihood of being underweight (WAZ < -2 
SD) at 24 months 
 

150 

4.27 Univariate logistic regression of factors associated 
with the likelihood of being stunted (LAZ < -2 SD) at 
24 months 
 

151 

4.28 Multivariate logistic regression of factors associated 
with the likelihood of being stunted (LAZ < -2 SD) at 
24 months 
 

155 

4.29 Univariate logistic regression of factors associated 
with the likelihood of being overweight/obese (WLZ 
> +1 SD) at 24 months 
 

156 

4.30 Multivariate logistic regression of factors associated 
with the likelihood of being overweight/obese (WLZ 
> +1 SD) at 24 months 
 

159 

4.31 Socio-demographic factors and cognitive 
development at 24 months 
 

161 

4.32 Pre-natal factors and cognitive development at 24 
months 
 

162 

4.33 Maternal and home environment factors with 
cognitive development at 24 months 
 

163 

4.34 Infant factors and cognitive development at 24 
months 
 

164 

4.35 Nutrient intakes and cognitive composite score at 
24 months 
 

165 

4.36 Growth and cognitive composite score at 24 
months 
 

166 

4.37 Univariate linear regression analysis of factors 
associated with cognitive development at 24 
months 
 

167 

4.38 Multiple linear regression analysis of factors 
associated with cognitive development (cognitive 
composite score) at 24 months 
 

170 

4.39 Summary of factors associated with growth status 
at 24 months 

171 

© C
OPYRIG

HT U
PM



xix 

 

4.40 Summary of factors associated with cognitive 
development at 24 months 

174 

 
  

© C
OPYRIG

HT U
PM



xx 

 

LIST OF FIGURES 
 

Figure    Page 
   

1.1 Conceptual framework of the study 
 

8 

2.1 Growth-faltering patterns of children from the 
WHO Global Database on Child Growth 
Malnutrition 
 

21 

2.2 Simplified model of the stunting syndrome 
 

31 

2.3 Possible mechanisms associating malnutrition, 
specifically under-nutrition, and cognitive 
development 
 

67 

3.1 Sampling procedure 
 

73 

3.2 Flow chart of samples collected at each time point 
 

75 

4.1 Flow diagram of the respondent’s participation 
 

92 

4.2 Growth trend of infants from birth to 24 months 
 

111 

4.3 Growth trend of boys from birth to 24 months 
 

112 

4.4 Growth trend of girls from birth to 24 months 
 

112 

4.5 Prevalence of underweight among infants from 6 
to 24 months 
 

118 

4.6 Prevalence of underweight among boys and girls 
from 6 to 24 months 
 

118 

4.7 Prevalence of stunting among infants from 6 to 24 
months 
 

119 

4.8 Prevalence of stunting among boys and girls from 
6 to 24 months 
 

119 

4.9 Prevalence of wasting among infants from 6 to 24 
months 
 

120 

4.10 Prevalence of wasting among boys and girls from 
6 to 24 months 
 

120 

4.11 Prevalence of overweight/obesity among infants 
from 6 to 24 months 
 

121 

4.12 Prevalence of overweight/obesity among boys 121 

© C
OPYRIG

HT U
PM



xxi 

 

and girls from 6 to 24 months 
 

4.13 WAZ trajectories from birth to 24 months among 
underweight and non-underweight infants at 24 
months 
 

122 

4.14 Prevalence of underweight (WAZ < -2 SD) from 
birth to 18 months among infants who were 
underweight and not underweight at 24 months 
 

122 

4.15 LAZ trajectories from birth to 24 months among 
stunted and non-stunted infants at 24 months 
 

123 

4.16 Prevalence of stunting (LAZ < -2 SD) from birth to 
18 months among infants who were stunted and 
not stunted at 24 months 
 

123 

4.17 WLZ trajectories from birth to 24 months among 
wasted and non-wasted infants at 24 months 
 

124 

4.18 Prevalence of wasting (WLZ < -2 SD) from birth to 
18 months among infants who were wasted and 
not wasted at 24 months 
 

124 

4.19 WLZ trajectories from birth to 24 months among 
overweight/obese and non-overweight/obese 
infants at 24 months 
 

125 

4.20 Prevalence overweight/obesity (WLZ > +1 SD) 
from birth to 18 months among infants who were 
overweight/obese and not overweight/obese at 24 
months 
 

125 

4.21 Cognitive development trend (mean cognitive 
composite scores) of the infants from 6 to 24 
months 
 

126 

4.22 Prevalence of cognitive delay among all infants 
from 6 to 24 months 
 

129 

4.23 Prevalence of cognitive delay among boys and 
girls from 6 to 24 months 
 

130 

4.24 Cognitive development trajectories from 6 to 24 
months among infants with and without cognitive 
delay (score < 85) at 24 months 
 

130 

4.25 Cognitive development trajectories from 6 to 24 
months among boys with and without cognitive 
delay (score < 85) at 24 months 
 

131 © C
OPYRIG

HT U
PM



xxii 

 

4.26 Cognitive development trajectories from 6 to 24 
months among girls with and without cognitive 
delay at 24 months 

131 

 

 

 

 

 

 

 

 

 

 

  

© C
OPYRIG

HT U
PM



xxiii 

 

LIST OF APPENDICES 

 

Appendix    Page 
   

I List of government health clinics in the district of 
Seremban, Negeri Sembilan and antenatal care 
register in 2011 
 

258 

II Sample size calculation table 
 

261 

III Ethical approval from the Ministry of Health 
Malaysia 
 

266 

IV Ethical approval from Universiti Putra Malaysia 
Ethics Committee for Research Involving Human 
Subjects (JKEUPM) 
 

268 

V Study information sheet and consent forms 
 

271 

VI Questionnaires 280 
 

  

© C
OPYRIG

HT U
PM



xxiv 

 

LIST OF ABBREVIATIONS 

 

≈ Approximately equal to 
 

= Equal to 
 

et al., And others 
 

Adj OR Adjusted Odds Ratio 
 

ANOVA Analysis of Variance 
 

B Beta 
 

CI Confidence Interval 
 

F F-test 
 

M Mean 
 

n Sample size  
 

OR Odds Ratio 
 

p p-value 
 

p-trend p for linear trend 
 

r Pearson Product-Moment Correlation 
 

SD Standard Deviation  
 

SE Standard Error 
 

t Independent sample t-test 
 

Z1-α/2 Standard errors associated with confidence interval 
 

Z1-β Standard errors associated with power 
 

α Alpha error 
 

χ2 Chi-square test 
 

AGA Appropriate-for-Gestational Age 
 

ALA Alpha Linoleic Acid 
 

ALSPAC Avon Longitudinal Study of Parents and Children 

© C
OPYRIG

HT U
PM



xxv 

 

BMI Body Mass Index 
 

BSID-III Bayley Scales of Infant and Toddler Development, Third 
Edition 
 

DDS Dietary Diversity Score 
 

DP Dietary Pattern 
 

EPDS Edinburgh Postnatal Depression Scale 
 

GA Gestational Age 
 

GDM Gestational Diabetes Mellitus 
 

GH Growth Hormone 
 

GWG Gestational Weight Gain 
 

HAD Height-for-Age Difference 
 

HAZ Height-for-Age 
 

HMOs Human Milk Oligosaccharides 
 

HOME Home Observation for Measurement of the Environment 
 

IBQ-R Revised Infant Behaviour Questionnaire 
 

IGF-1 Insulin-like Growth Factor 1 
 

IOM American Institute of Medicine 
 

IPH Institute for Public Health Malaysia 
 

IQ Intellectual Quotient 
 

IT-HOME Infant Toddler HOME Inventory 
 

IYCF Infant and Young Child Feeding 
 

KK Klinik Kesihatan 
 

LA Linoleic Acid 
 

LAZ Length-for-Age 
 

LBW Low Birth Weight 
 

LC-PUFA Long-chain Polyunsaturated Fatty Acids 
 

© C
OPYRIG

HT U
PM



xxvi 

 

LGA Large-for-Gestational Age 
 

LMICs Low- and Middle-Income Countries 
 

MAL-ED Malnutrition and Enteric Infections: Consequences for Child 
Health and Development 
 

MDD Minimum Dietary Diversity 
 

MDI Mental Development Index 
 

MOH Ministry of Health Malaysia 
 

NBW Normal Birth Weight 
 

NCDs Non-Communicable Diseases 
 

PUFA Polyunsaturated Fatty Acids  
 

RNI Recommended Nutrient Intakes 
 

SEANUTS South East Asian Nutrition Survey  
 

SEP Socio-economic Position 
 

SES Socio-economic Status 
 

S-FFQ Semi-quantitative Food Frequency Questionnaire 
 

SGA Small-for-Gestational Age 
 

SPM Standard Progressive Matrices 
 

UNICEF United Nations International Children’s Emergency Fund 
 

UPM Universiti Putra Malaysia 
 

USDA United States Department of Agriculture 
 

USM Universiti Sains Malaysia 
 

WAZ Weight-for-Age  
 

WHO World Health Organization 
 

WHZ Weight-for-Height 
 

WLZ Weight-for-Length © C
OPYRIG

HT U
PM



1 

 

CHAPTER 1 

 

INTRODUCTION 

 

1.1  Introduction 
 

Nutrition during pregnancy to the first 2 years of life has been demonstrated to 
have long-term effects on adult health and risk of non-communicable diseases 
(Koletzko et al., 2012). There are critical periods when the system and organs 
of the human body are plastic and sensitive to the environment, and most of 
them occur in utero. Brain, liver and immune systems, however, remain plastic 
after birth. Plasticity enables the body to adapt in response to the 
environmental conditions that occur during development (Barker, 2004). An 
insult or exposure to adverse environment that occurs during a critical or 
sensitive period of development may have long-term effects on tissue structure 
or function, which is known as early life ‘programming’ (Lucas, 2005). During 
the critical period of development, when the environment is compromised, the 
limited resources will be allocated according to the hierarchy of properties, 
whereby the development of low-priority organs such as the kidneys and lungs 
are traded off to protect vital organs such as the brain, which is on top of the 
hierarchy (Barker, 2012). 
 
 
Cognitive development refers to the changes in the mental process of 
acquiring, storing, manipulating, retrieving and utilizing information over the 
course of development (Galotti, 2011). In the first 2 years of life, cognitive 
development revolves around the development of sensory-motor abilities. This 
is because the earliest regions of the brain to mature are those associated with 
visual control, balance and motor abilities (Hughes & Bryan, 2003). Rapid 
development of the brain occurs in the first 2 years of life. During this period the 
brain has a high degree of neuronal plasticity, making it more receptive to the 
presence or absence of environmental stimuli (Georgieff et al., 2015). Nurturing 
care is defined as a stable environment that is sensitive to children’s health and 
nutritional needs, with opportunities for early learning, responsive caregiving 
and protection from adversities (Britto et al., 2017). It plays an important role in 
the development of the brain and adaptations during the period of high degree 
of neuronal plasticity (Britto et al., 2017).  
 
 
Child development occurs in stages and is a maturational and interactive 
process that results in increasing perceptual, motor, cognitive, language, socio-
emotional and self-regulation skills (Black et al., 2017). These skills provide the 
foundation for competencies in academics, behavioural, socio-emotional and 
economic accomplishments, and developmental potential refers to the 
acquisition of these skills in the early years (Black et al., 2017). The period 
between birth and 5 years of age is an important period where children develop 
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their cognitive skills to maintain attention, understand and follow direction, 
communicate with others and solve progressively more complex problems 
(McCoy et al., 2016). Development of social and emotional competencies, such 
as the ability to get along with others and independently manage negative 
emotions is also crucial in achieving the developmental milestones. It is 
estimated that 43% of children under 5 years of age in the low- and middle-
income countries (LMICs) are at risk of not reaching their developmental 
potential (Black et al., 2017).  
 
 
Children with poor cognitive and social competencies at kindergarten or 
preschool entry (between the age of 3-5 years) may struggle with academic 
difficulties and are more likely to have social and behavioural problems in later 
school years (Jeon et al., 2011). This may result in lower educational 
attainment and earning in adulthood, consequently leading to poverty, which is 
both a cause and an outcome of poor development (Black et al., 2017). In 
Malaysia, the prevalence of pre-schoolers with cognitive performance below 
average was 8.7%, while 2.4% had borderline scores and 0.8% had extremely 
low cognitive performance (Mohd Nasir et al., 2012). Cognitive development 
before the age of 8 years was found to be associated with higher number of 
schooling years among children in Northern Finland, British and Philippines 
birth cohorts (Peet et al., 2015). An increase in 1 standard deviation of 
cognitive development score was associated with an increase of 0.22 years of 
schooling among Finnish children, 0.58 years among British children and 1.08 
years among children in the Philippines, after adjusting for socio-economic 
status and biological confounders (Peet et al., 2015).  
 
 
Growth in the first 2 years of life is a strong predictor of both adult health and 
human capital (Victora et al., 2008). Delayed physical growth could limit a 
child’s ability to explore the external environment, thus delaying cognitive 
development (Rosales et al., 2009). Suboptimal growth, as indicated by 
stunting, wasting and underweight, has been found to be associated with 
increased risk of death from infectious diseases in childhood (Black et al., 
2013). Based on the Global Nutrition Report 2020, the global prevalence of 
stunting and wasting among children below 5 years old in 2018 was 21.9% and 
7.3%, respectively, while 5.9% of children below 5 were overweight 
(Development Initiatives, 2020). In Malaysia, the National Health and Morbidity 
Survey (NHMS) 2016 reported the prevalence of stunting, underweight and 
wasting among children below 5 years of age was 20.7%, 13.7% and 11.5%, 
respectively, while 6.0% of the children were overweight (IPH, 2016). 
Underweight and stunting were more prevalent among younger than older 
children, with the highest prevalence was among 6 to -11 months old children 
(17.3%) for underweight and 24 to -35 months old children (23.5%) for stunting 
(IPH, 2016). Meanwhile, the prevalence of wasting (13.6%) and overweight 
(7.7%) was highest among older children, aged 48 to -59 months (IPH, 2016).  
 
 
The early years are an important period for children to achieve their 
developmental potential. Undernutrition during this period may lead to 
permanent cognitive deficits as it delays motor development, hence limiting 

© C
OPYRIG

HT U
PM



3 

 

children’s exploration of the environment (Martorell & Nguyen, 2010; Prado & 
Dewey, 2014). As undernutrition is usually coupled with micronutrient 
deficiencies and increased risk of illness, undernourished children tend to be 
more lethargic and withdrawn (Martorell & Nguyen, 2010). They may receive 
less stimulation from caregivers. This is because children’s characteristics also 
determine the level of stimulation that they would receive. For example, 
caregivers are more likely to respond to initiation of interactions by the child 
rather than initiate the interactions themselves (Engle & Fernández, 2010). 
Undernourished children may appear younger than their age and are less likely 
to be challenged to explore and expand their capabilities by caregivers 
(Martorell & Nguyen, 2010).  
 
 
Stunting is a marker of chronic undernutrition as it takes a longer time to 
develop and recover, while wasting is an index of severity but it can change 
rapidly (Grantham-McGregor & Ani, 2001). Weight-for-age reflects body weight 
in relation to chronological age and short-term change in weight-for-age 
resulted in change in weight-for-height, however, in the absence of wasting, 
underweight also reflects long-term nutritional experience like stunting (WHO, 
1997). Chronic undernutrition is more likely to be associated with cognitive 
development rather than short-term severity (Grantham-McGregor & Ani, 
2001). Stunting before the age of 2 years is a recognized risk factor for poor 
motor and cognitive development (Black et al., 2013). Although deficit in length-
for-age may improve after the age of 2 years, improvement in cognitive 
functioning remains uncertain (Black et al., 2017). Both low height-for-age and 
weight-for-age have been found to be associated with 2 times higher risk of 
poor cognitive performance among school-aged children in Southeast Asia 
(Sandjaja et al., 2013). Length/height-for-age and weight-for-age at 2 years 
were also found to be the strongest predictors of schooling among children in 
the LMICs (Victora et al., 2008).  
 
 
Childhood obesity has become a global health problem and there is growing 
evidence that overweight may be associated with poor cognitive performance 
among children (Guxens et al., 2009). Overweight infants and toddlers are 
more likely to have motor developmental delay (Cataldo et al., 2016; Neelon et 
al., 2012; Slining et al., 2010). While, greater central adiposity was associated 
with later rolling over and sitting up in infants, later age at walking was 
associated with greater overall adiposity at 3 years of age (Neelon et al., 2012). 
Infants and toddlers with delayed motor development also tend to have delayed 
mental development (Cataldo et al., 2016). Increased body weight was 
reported to be associated with decreased visuospatial organization and general 
cognitive ability among 8 to 16 years old children in the United States (Li et al., 
2008). Severe obesity was associated with higher risk of poor cognitive 
performance among 6 to 12 years old children in Southeast Asia (Sandjaja et 
al., 2013). In Malaysia, severely obese children had 2 times higher risk of poor 
cognitive performance than their normal weight peers (Poh et al., 2019). 
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1.2 Problem statement 
 
 
Child development is a complex process that is affected by many factors, 
including genetics, health and nutrition, child’s temperament, proximal 
environment (e.g., quality of relationship in the family and amount of stimulation 
in the home) and distal environment (e.g., socio-economic status & culture) 
(Grantham-McGregor & Ani, 2001). Undernourished children are often exposed 
to poverty as well as its associated factors such as poor housing and lack of 
cognitive stimulation in the home (Grantham-McGregor & Ani, 2001). Similarly, 
overweight/obese children are also exposed to multiple adverse environment, 
including low family income, low parent education, poor family functioning, poor 
feeding practices, poor eating behaviour, poor sleep and sedentary lifestyle 
(Chi et al., 2017). Exposure to multiple adverse conditions may result in poorer 
cognitive outcomes than any single exposure (Guinosso et al., 2016; Prado & 
Dewey, 2014).  
 
 
Socio-economic status (SES) as indicated by parents’ education level and 
household income, is consistently associated with both cognitive (Hamid Jan et 
al., 2010, 2011; Mohd Nasir et al., 2012; Poh et al., 2019) and academic 
performance (Anuar Zaini et al., 2005; Mohd Shariff et al., 2000; Ong et al., 
2010) of children in Malaysia. However, low SES is both a determinant and a 
consequence of poor cognitive development (Victora et al., 2008). Low SES is 
associated with poor foetal growth and stunting in the first 2 years of life. 
Stunting is associated with poor cognitive development and low educational 
attainment, which in turn reduced adult income (low SES), thus creating a 
perpetual cycle (Victora et al., 2008). It is therefore important to include SES 
when determining factors associated with growth and cognitive development in 
children.  
 
 
Breastfeeding has been shown to have a dose-response relationship with 
intellectual quotient (IQ) in children and adolescents. It is an important factor 
that can bridge the socio-economic gap in the LMICs, as poor women tend to 
breastfed longer than rich women (Victora et al., 2016). In 2002, the World 
Health Organization (WHO) and the United Nations Children's Fund (UNICEF) 
developed a global strategy for infant and young child feeding (IYCF) to 
improve nutritional status, growth and development, health and survival of 
infants and young children (WHO, 2009). The duration of exclusive 
breastfeeding until 6 months of age and continued breastfeeding are included 
in the IYCF indicators. However, published studies on the associations 
between exclusive breastfeeding duration with growth and cognitive 
development of infants in Malaysia are scarce, except for a cross-sectional 
study that reported infants who were not exclusively breastfed for at least 6 
months had higher risk of delay in motor development at 6-12 months of age, 
but not cognitive development (Sabri et al., 2020). A longitudinal study in 
Singapore, where the population consists of similar ethnic groups (Malay, 
Chinese and Indian) as in Malaysia, found that longer breastfeeding duration 
was associated with better memory and language development in the first 2 
years of life (Cai et al., 2015). More studies on exclusive breastfeeding duration 
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and its association with growth (e.g., stunting and overweight/obesity) and 
cognitive development in the first 2 years of life are needed in Malaysia. 
 
 
Maternal short stature and poor nutrition during pregnancy are associated with 
higher risk of intrauterine growth retardation (IUGR) (Victora et al., 2008). In 
developing countries, low birth weight (LBW) is often a result of IUGR as most 
of the LBW infants are born at term (≥ 37 weeks of gestation) (Martorell & 
Nguyen, 2010). In Jamaica, LBW infants were found to have poorer problem 
solving ability at 7 months old (Gardner et al., 2003) and lower developmental 
levels at 15 and 24 months old (Walker et al., 2004) compared to normal birth 
weight (NBW) infants. Birth weight and length are also associated with 
subsequent growth in childhood (Victora et al., 2008). LBW was found to be a 
determinant of stunting among infants before 2 years of age in Indonesia 
(Aryastami et al., 2017), as well as among 2-6 years old children in Malaysia 
(Murtaza et al., 2018). However, more studies are needed, especially among 
infants in the first 2 years of life.  
 
 
About 1 in 5 children under the age of 5 years in the East Asia and Pacific 
regions is either stunted, wasted or overweight, and in some cases suffers both 
forms of malnutrition (e.g., stunting and overweight) (UNICEF, 2019). 
Overweight/obesity which was once thought to be more prevalent among the 
affluent society has now increased among the poor (UNICEF, 2019). In 
Malaysia, the prevalence of underweight, stunting and wasting among children 
under 5 years in 2019 was 14.1%, 21.8% and 9.4%, respectively (IPH, 2020). It 
was also found that 5.6% of Malaysian children under 5 years were 
overweight/obese in 2019 (IPH, 2020). Under-nutrition (underweight, stunting 
and wasting) was more prevalent among children in the rural areas and of 
families in the bottom 40% (B40) of the household income group in Malaysia 
(IPH, 2020). The monthly household income of the B40 group ranged from 
below MYR 980 (< USD 231) (poor) to MYR 4,360 (USD 1,028) (lower-middle 
income) (Ministry of Economic Affairs, 2018). Although over-nutrition 
(overweight/obesity) was higher in the urban than rural areas, it was also more 
common among the B40 children (poor to lower-middle income group) (IPH, 
2020). Both under- and over-nutrition could occur in the first 2 years of life and 
continue throughout childhood. Over-nutrition in childhood may also be a result 
of over-compensation of growth among children who were under-nourished in 
the first 2 years of life. However, there is a lack of studies that examine the 
pattern and timing of growth faltering in the first 2 years of life of Malaysian 
infants, as well as the association between growth in infancy and growth in 
early childhood (Wong et al., 2018).  
 
 
Both stunting/height-for-age (Hamid Jan et al., 2011; Mohd Nasir et al., 2012; 
Mohd Shariff et al., 2000) and overweight/obesity (Poh et al., 2019; Sandjaja et 
al., 2013; Tung et al., 2019) were found to be associated with poor cognitive 
performance and academic achievement of Malaysian children. However, most 
of the existing studies on cognitive performance and academic achievement in 
Malaysia were conducted among school-aged children. Studies on cognitive 
development of infants were limited (Ong et al., 2001; Sabri et al., 2020).  All of 
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the previous local studies were of cross-sectional in nature and therefore lack 
of evidence for temporal association (Al-Mekhlafi et al., 2011; Hamid Jan et al., 
2010, 2011; Mohd Nasir et al., 2012; Mohd Shariff et al., 2000; Murtaza et al., 
2019; Poh et al., 2019; Sabri et al., 2020; Sandjaja et al., 2013; Tung et al., 
2019). It is unknown if under-nutrition in the early life has a long-term impact on 
cognitive performance of children in Malaysia (e.g., stunting at 6 months and 
cognitive performance at 2 years).  
 
 
Immediate home environment and care provided by parents and caregivers is 
the single most powerful context of the nurturing care that could bridge the gap 
in child development (Britto et al., 2017). Many young children in the LMICs do 
not receive adequate cognitive stimulation and learning opportunities at home 
(Obradović et al., 2016). Maternal depression is also higher in LMICs (15-20%) 
than in High Income Countries (HICs) (6-13%), and depressed mothers tend to 
be less responsive towards their infants than non-depressed mothers (Collins 
et al., 2017). Maternal intelligence (McCormick et al., 2019; Ronfani et al., 
2015) and infant temperament (Engle & Fernández, 2010) may also contribute 
to the level of stimulation that the child will receive. However, there is no 
comprehensive study that examines the interactions between home 
environment, maternal and child factors, growth and cognitive development of 
infants in Malaysia. The quantity and quality of stimulation, support, and 
structure available to a child in the home environment plays an important role in 
cognitive development (Bradley, 2015). The assessment of home environment 
measures the extent to which the environment in the home contains 
experiences that would promote child development and well-being (Bradley, 
2015). Evidence that shows the persistent effect of early life adversities (e.g., 
poor home environment at 12 months) towards cognitive development in later 
childhood (e.g., at 2 years) is also absence in Malaysia. Therefore, 
comprehensive studies that include both maternal and child factors, as well as 
home environment in the early years are needed in determining factors 
associated with cognitive development in children. 
 
 
1.3 General objectives 
 
 
To determine the associations between early life factors with growth and 
cognitive development of infants at 24 months. 
 
 
1.4 Specific objectives 
 
 
1. To determine: 

i. Socio-demographic factors (sex, parent’s educational attainment, 
monthly household income) 

ii. Pre-natal factors (mother’s pre-pregnancy BMI, maternal height, 
gestational weight gain, maternal glycaemia status during 
pregnancy, dietary pattern in the third trimester, maternal 
intelligence, birth weight and length) 
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iii. Post-natal factors (infant feeding practices, infant dietary intake, 
infant temperament, maternal post-natal depression and home 
environment) 

of infants. 
2. To identify the trends of growth and cognitive development in the first 2 

years of life. 
3. To determine factors (socio-demographic, pre-natal and post-natal) 

associated with growth status (under- and over-nutrition) at 24 months. 
4. To determine factors (socio-demographic, pre-natal and post-natal) 

associated with cognitive development at 24 months. 
5. To determine the association between growth (under- and over-nutrition) 

with cognitive development at 24 months. 
 
 
1.5 Hypotheses 
 
 
1. There are significant negative associations between socio-demographic, 

pre-natal, post-natal factors, and growth status, specifically under-nutrition, 
and positive associations with over-nutrition at 24 months. 

2. There are significant positive associations between socio-demographic, 
pre-natal, post-natal factors, and cognitive development at 24 months. 

3. There is a significant negative association between growth status (under- 
and over-nutrition) and cognitive development at 24 months. 

 
 
1.6 Research conceptual framework 
 
 
Figure 1.1 shows the conceptual framework of this study. The independent 
variables are grouped into socio-demographic, pre-natal and post-natal factors. 
The dependent variables are growth status as indicated by weight-for-age 
(WAZ), length-for-age (LAZ) and weight-for-length (WLZ), and cognitive 
development as measured using the cognitive scale of the Bayley Scale of 
Infant and Toddler Development, 3rd edition (BSID-III), which includes 
assessment on sensorimotor development, exploration and manipulation, 
object relatedness, concept formation and memory.  
 
 
The study examined the trends of growth from birth to 24 months and cognitive 
development from 6 to 24 months, and determined the associations between 
socio-demographic, pre-natal and post-natal factors with growth status and 
cognitive development at 24 months. In this study, for under-nutrition, only 
associations between independent variables with underweight (WAZ < -2 SD) 
and stunting (LAZ < -2 SD) were assessed. The WLZ indicator was only used 
to determine the associations between independent variables and 
overweight/obesity (WLZ > +1 SD). Wasting (WLZ < -2 SD) was not assessed 
as chronic undernutrition is more likely to be associated with cognitive 
development than acute undernutrition (Grantham-McGregor & Ani, 2001). It is 
hypothesized that socio-demographic, pre-natal and post-natal factors are 
associated with growth status, specifically underweight and stunting (under-
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nutrition) and overweight/obesity (over-nutrition) at 24 months. Socio-
demographic, pre-natal and post-natal factors were also hypothesized to be 
associated with cognitive development of the infants at 24 months. The 
association between growth status (under- and over-nutrition) and cognitive 
development was also examined, and it is hypothesized that growth status 
(under- and over-nutrition) is associated with cognitive development at 24 
months. 
 

 

 
 

†Repeatedly measured at 6, 12, 18 and 24 months 
‡At 6 months, milk feeding, introduction of complementary foods (age, first food); Dietary 
diversity was repeatedly measured at 12, 18 and 24 months 
 

Figure 1.1: Conceptual framework of the study 
 
 
 
 
 
 
 
 
 

Socio-demographic factors 

• Sex 

• Parents’ educational attainment 

• Monthly household income 

Growth status† 

Undernutrition 

• Weight-for-age (underweight) 

• Length-for-age (stunting) 
Overnutrition 

• Weight-for-length 

(overweight/obesity) 

Cognitive development† 

• Cognitive scale composite 
score of the BSID-III  

Pre-natal factors 

• Mother’s pre-pregnancy BMI 

• Maternal height 

• Gestational weight gain 

• Maternal glycaemia status during 
pregnancy 

• Mother’s dietary pattern in the 3rd 
trimester of pregnancy 

• Birth weight 

• Length at birth 

Post-natal factors 

• Infant feeding practices‡ 

• Infant dietary intakes† 

• Infant temperament 

• Maternal post-natal depression 

• Maternal intelligence 

• Home environment 
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1.7 Significance of the study 
 
 
The first 2 years of life is recognized as the most important period for growth 
and development. Under- and over-nutrition during this period may have 
substantial effects on health and cognitive functioning in later childhood and 
adulthood. Children who experienced undernutrition in early life may have 
higher risk for non-communicable diseases (NCDs). For example, LBW infants 
(undernutrition in the pre-natal life) may have higher risk for undernutrition 
(stunting, underweight and wasting) in childhood and cardiovascular diseases 
in adulthood. Undernourished children may also experience catch-up growth 
that could be associated with overweight and obesity in later life. Malaysia is 
experiencing nutrition transition, where the prevalence of overweight and 
obesity is increasing, while undernutrition is persistent. More children are 
becoming overweight and obese, and NCDs such as hypertension and type II 
diabetes mellitus are becoming more common among children and 
adolescents. At the same time, the prevalence of undernutrition such as 
stunting remains relatively high among the children. Therefore, it is important to 
determine whether undernutrition before 2 years of age is associated with 
overweight and obesity in early childhood (at 2 years). 
 
 
Infancy is an important period, where experience and skills acquired during this 
time could provide the platform for learning in later childhood. Children who are 
undernourished tend to be lethargic and are less likely to explore their 
environment than healthy children. Studies have shown that the timing of 
undernutrition is important in determining the strength of association between 
undernutrition and cognitive performance. This cohort study of infants would be 
able to identify at which time point (between 6-24 months) does stunting 
predicts cognitive development at 24 months. 
 
 
Although there is increasing evidence to support the negative association 
between overweight/obesity and cognitive performance, the evidence is not as 
strong as for the effect of undernutrition. In some studies, only severe obesity 
was associated with poor cognitive performance. Among infants, 
overweight/obesity has been associated with later achievement of motor 
milestones. Examination of the association between overweight/obesity and 
cognitive development of infants in this cohort study may add information to the 
growing knowledge and would be able to demonstrate if there is a temporal 
association between overweight/obesity and cognitive development. 
 
 
The quality of early learning opportunities in the home environment is an 
important factor that contributes to cognitive development. Studies have found 
that good home environment quality may attenuate the negative impact of 
undernutrition on cognitive development. It is possible that good home 
environment quality may also attenuate the negative association between 
overweight/obesity and cognitive development. Thus, examining this factor 
would provide useful information for the direction of future intervention to 
improve cognitive performance of under- and over- nourished children. 
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Maternal health and behaviours play important roles in growth and 
development of infants. Maternal obesity, gestational diabetes and high-fat diet 
have been associated with high birth weight in infants. Studies have reported 
that infants of obese mothers tend to have higher adiposity and BMI than those 
of normal weight mothers. Stunting often begins in utero and mothers with 
short stature tend to give birth to stunted infants. This cohort study would be 
able to demonstrate the association between maternal weight status, height 
and dietary patterns during pregnancy with growth of infants in the first 2 years 
of life, therefore, providing an evidence-based recommendation for pregnant 
mothers to ensure healthy growth of their infants. 
 
 
Maternal mental health is important in cognitive development of infants. 
Mothers who are depressed tend to be less responsive to their infants and 
depression may also lead to early cessation of breastfeeding. Longer duration 
of breastfeeding is associated with better cognitive development. Infants with 
more intelligent mothers may have better cognitive development than their 
counterparts. Mothers with higher intelligence may have higher educational 
attainment, have more knowledge on infant feeding and involve in more 
cognitively stimulating activities (e.g., reading books). Maternal intelligence 
may also represent genetic inheritance, in which infants with more intelligent 
mothers may have more advance cognitive development as they might inherit 
the intelligence level from their mothers, making the learning process easier for 
them. Apart from that, children’s temperament may also evoke different 
responses from caregivers, hence different level of stimulation. Therefore, by 
including these factors, this study would be able to provide a comprehensive 
examination of factors associated with cognitive development of infants in 
Malaysia. The prospective design of this study would also enable the 
determination of cause-and-effect factors of growth and cognitive development 
in the first 2 years of life. The patterns of growth and cognitive development 
measured at each time point (6, 12, 18 and 24 months) in this study would also 
be able to determine the sensitive period for growth and cognitive 
development, where intervention could be effective. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

© C
OPYRIG

HT U
PM



206 

 

REFERENCES 
 
 

Abdullah, A. C., Zulkefli, N. A. M., Minhat, H. S., Baharom, A., & Ahmad, N. 
(2019). Sensitivity & specificity of screening tools for postpartum 
depression: A systematic review. Malaysian Journal of Public Health 
Medicine, 19(2), 160–169. 
https://doi.org/10.37268/MJPHM/VOL.19/NO.2/ART.293 

Abdullah, R., Yaacob, S. N., & Baharudin, R. (1994). The Relationship between 
Quality of Home Environment and Mental Scores of Children attending the 
UPM Laboratory Preschool. PertanikaJ. Soc. Sci. & Hum, 2(1), 21–28. 

Abeshu, M. A., Lelisa, A., & Geleta, B. (2016). Complementary Feeding: 
Review of Recommendations, Feeding Practices, and Adequacy of 
Homemade Complementary Food Preparations in Developing Countries – 
Lessons from Ethiopia. Frontiers in Nutrition, 0, 41. 
https://doi.org/10.3389/FNUT.2016.00041 

Acharya, Y., Luke, N., Haro, M. F., Rose, W., Russell, P. S. S., Oommen, A. 
M., & Minz, S. (2019). Nutritional status, cognitive achievement, and 
educational attainment of children aged 8-11 in rural South India. PLOS 
ONE, 14(10), e0223001. https://doi.org/10.1371/journal.pone.0223001 

Adair, L. S., Fall, C. H. D., Osmond, C., Stein, A. D., Martorell, R., Ramirez-
Zea, M., Sachdev, H. S., Dahly, D. L., Bas, I., Norris, S. A., Micklesfield, L., 
Hallal, P., & Victora, C. G. (2013). Associations of linear growth and relative 
weight gain during early life with adult health and human capital in countries 
of low and middle income: Findings from five birth cohort studies. The 
Lancet, 382(9891), 525–534. https://doi.org/10.1016/S0140-6736(13)60103-
8 

Addo, O. Y., Stein, A. D., Fall, C. H., Gigante, D. P., Guntupalli, A. M., Horta, B. 
L., Kuzawa, C. W., Lee, N., Norris, S. A., Prabhakaran, P., Richter, L. M., 
Sachdev, H. S., & Martorell, R. (2013). Maternal height and child growth 
patterns. Journal of Pediatrics, 163(2), 549. 
https://doi.org/10.1016/j.jpeds.2013.02.002 

Afzal, A. S., & Gortmaker, S. (2015). The relationship between obesity and 
cognitive performance in children: A longitudinal study. Childhood Obesity, 
11(4), 466–474. https://doi.org/10.1089/chi.2014.0129 

Agostoni, C., Mazzocchi, A., Leone, L., Ciappolino, V., Delvecchio, G., 
Altamura, C. A., & Brambilla, P. (2017). The first model of keeping energy 
balance and optimal psycho affective development: Breastfed infants. 
Journal of Affective Disorders, 224, 10–15. 
https://doi.org/10.1016/j.jad.2017.01.001 

Ahmad, A., Madanijah, S., Dwiriani, C. M., & Kolopaking, R. (2018). 
Complementary feeding practices and nutritional status of children 6–23 
months old: formative study in Aceh, Indonesia. Nutrition Research and 
Practice, 12(6), 512. https://doi.org/10.4162/nrp.2018.12.6.512 

© C
OPYRIG

HT U
PM



207 

 

Al-Mekhlafi, H. M., Mahdy, M. A., Sallam, A. A., Ariffin, W. A., Al-Mekhlafi, A. 
M., Amran, A. A., & Surin, J. (2011). Nutritional and socio-economic 
determinants of cognitive function and educational achievement of 
Aboriginal schoolchildren in rural Malaysia. British Journal of Nutrition, 
106(7), 1100–1106. https://doi.org/10.1017/S0007114511001449 

Alam, M. A., Richard, S. A., Fahim, S. M., Mahfuz, M., Nahar, B., Das, S., 
Shrestha, B., Koshy, B., Mduma, E., Seidman, J. C., Murray-Kolb, L. E., 
Caulfield, L. E., & Ahmed, T. (2020). Impact of early-onset persistent 
stunting on cognitive development at 5 years of age: Results from a multi-
country cohort study. PLoS ONE, 15(1), 1–16. 
https://doi.org/10.1371/journal.pone.0227839 

Alasfoor, D., Traissac, P., Gartner, A., & Delpeuch, F. (2007). Determinants of 
persistent underweight among children, aged 6-35 months, after huge 
economic development and improvements in health services in Oman. 
Journal of Health, Population and Nutrition, 25(3), 359–369. 
https://doi.org/10.3329/jhpn.v25i3.645 

Alderman, H., & Headey, D. (2018). The timing of growth faltering has 
important implications for observational analyses of the underlying 
determinants of nutrition outcomes. PLOS ONE, 13(4), e0195904. 
https://doi.org/10.1371/journal.pone.0195904 

Ali, Z., Saaka, M., Adams, A.-G., Kamwininaang, S. K., & Abizari, A.-R. (2017). 
The effect of maternal and child factors on stunting, wasting and 
underweight among preschool children in Northern Ghana. BMC Nutrition, 
3(1), 31. https://doi.org/10.1186/s40795-017-0154-2 

Allan, C., Hani, U., Kader, A., Yu, J., Ang, Y., Muhardi, L., & Nambiar, S. 
(2018). Relative validity of a semi-quantitative food frequency questionnaire 
for Singaporean toddlers aged 15-36 months. BMC Nutrition, 4(42(2018)). 
https://doi.org/10.1186/s40795-018-0252-9 

Alur, P. (2019). Sex Differences in Nutrition, Growth, and Metabolism in 
Preterm Infants. Frontiers in Pediatrics, 7(FEB), 22. 
https://doi.org/10.3389/fped.2019.00022 

Álvarez-Bueno, C., Cavero-Redondo, I., Lucas-de la Cruz, L., Notario-
Pacheco, B., & Martínez-Vizcaíno, V. (2017). Association between pre-
pregnancy overweight and obesity and children’s neurocognitive 
development: a systematic review and meta-analysis of observational 
studies. International Journal of Epidemiology, 46(5), 1653–1666. 
https://doi.org/10.1093/IJE/DYX122 

Andrade, S., Santos, D., Bastos, A., Pedromonico, M. R., Almeida-Filho, N., & 
Barreto, M.  (2005). Andrade et al 2005. Rev Saude Publica, 39(4), 4–9. 

Anuar Zaini, M. Z., Lim, C. T., Low, W. Y., & Harun, F. (2005). Factors affecting 
nutritional status of Malaysian primary school children. Asia-Pacific Journal 
of Public Health, 17(2), 71–80. 
https://doi.org/10.1177/101053950501700203 

© C
OPYRIG

HT U
PM



208 

 

Aoyagi, S. S., & Tsuchiya, K. J. (2019). Does maternal postpartum depression 
affect children’s developmental outcomes? Journal of Obstetrics and 
Gynaecology Research, 45(9), 1809–1820. 
https://doi.org/10.1111/jog.14064 

Arifin, S. R. B. M., Cheyne, H., Maxwell, M., & Yousuf, A. (2021). The 
Malaysian Women’s Experience of Care and Management of Postnatal 
Depression. Clinical Practice and Epidemiology in Mental Health : CP & 
EMH, 17(1), 10. https://doi.org/10.2174/1745017902117010010 

Aris, I. M., Rifas-Shiman, S. L., Li, L.-J., Yang, S., Belfort, M. B., Thompson, J., 
Hivert, M.-F., Patel, R., Martin, R. M., Kramer, M. S., & Oken, E. (2018). 
Association of Weight for Length vs Body Mass Index During the First 2 
Years of Life With Cardiometabolic Risk in Early Adolescence. JAMA 
Network Open, 1(5), e182460–e182460. 
https://doi.org/10.1001/JAMANETWORKOPEN.2018.2460 

Aryastami, N. K., Shankar, A., Kusumawardani, N., Besral, B., Jahari, A. B., & 
Achadi, E. (2017). Low birth weight was the most dominant predictor 
associated with stunting among children aged 12–23 months in Indonesia. 
BMC Nutrition, 3(1), 16. https://doi.org/10.1186/s40795-017-0130-x 

Asiki, G., Newton, R., Marions, L., Kamali, A., & Smedman, L. (2019). The 
effect of childhood stunting and wasting on adolescent cardiovascular 
diseases risk and educational achievement in rural Uganda: a retrospective 
cohort study. Global Health Action, 12(1). 
https://doi.org/10.1080/16549716.2019.1626184 

Aydin, B. K., Devecioglu, E., Kadioglu, A., Cakmak, A. E., Kisabacak, S., 
Gokcay, G., Bas, F., Poyrazoglu, S., Bundak, R., & Darendeliler, F. (2017). 
The relationship between infancy growth rate and the onset of puberty in 
both genders. Pediatric Research, 82, 940–946. 
https://doi.org/10.1038/pr.2017.194 

Badham, J. (2013). Ensuring optimal breastfeeding and improvements in 
complementary feeding to improve infant and young child nutrition in 
developing countries. Maternal & Child Nutrition, 9(Suppl. 1), 1–5. 
https://doi.org/10.1111/mcn.12003 

Ballard, O., & Morrow, A. L. (2013). Human Milk Composition. Nutrients and 
Bioactive Factors. Pediatric Clinics of North America, 60(1), 49–74. 
https://doi.org/10.1016/j.pcl.2012.10.002 

Barclay, K., & Myrskylä, M. (2016). Maternal age and offspring health and 
health behaviours in late adolescence in Sweden. SSM - Population Health, 
2, 68–76. https://doi.org/10.1016/j.ssmph.2016.02.012 

Barir, B., Murti, B., & Pamungkasari, E. P. (2019). The Associations between 
Exclusive Breastfeeding, Complementary Feeding, and the Risk of Stunting 
in Children Under Five Years of Age: A Path Analysis Evidence from 
Jombang East Java. Journal of Maternal and Child Health, 4(6), 486–498. 
https://doi.org/10.26911/thejmch.2019.04.06.09 

© C
OPYRIG

HT U
PM



209 

 

Barker, D. J. P. (2004). The developmental origins of chronic adult disease. 
Acta Paediatrica, 93(446), 26–33. https://doi.org/10.1111/j.1651-
2227.2004.tb00236.x 

Barker, D. J. P. (2012). Developmental origins of chronic disease. Public 
Health, 126(3), 185–189. https://doi.org/10.1016/J.PUHE.2011.11.014 

Bassett, H. H., Denham, S. A., Fettig, N. B., Curby, T. W., Mohtasham, M., & 
Austin, N. (2017). Temperament in the classroom: Children low in surgency 
are more sensitive to teachers’ reactions to emotions. International Journal 
of Behavioral Development, 41(1), 4–14. 
https://doi.org/10.1177/0165025416644077 

Bayley, N. (2006a). Bayley Scales of Infant and Toddler Development, 3rd 
Edition. Pearson Clinical Assessment. 

Bayley, N. (2006b). Bayley Scales of Infant and Toddler Development, 3rd 
Edition. Administration Manual. Pearson Clinical Assessment. 

Bayley, N. (2006c). Bayley Scales of Infant and Toddler Development, 3rd 
Edition. Technical Manual. Pearson Clinical Assessment. 

Beal, T., Tumilowicz, A., Sutrisna, A., Izwardy, D., & Neufeld, L. M. (2018). A 
review of child stunting determinants in Indonesia. Maternal and Child 
Nutrition, 14, e12617. https://doi.org/10.1111/mcn.12617 

Bell, K. A., Wagner, C. L., Feldman, H. A., Shypailo, R. J., & Belfort, M. B. 
(2017). Associations of infant feeding with trajectories of body composition 
and growth. The American Journal of Clinical Nutrition, 106(2), 491–498. 
https://doi.org/10.3945/ajcn.116.151126 

Bellman, M., Byrne, O., & Sege, R. (2013). Developmental assessment of 
children. BMJ (Online), 345(7891). https://doi.org/10.1136/bmj.e8687 

Bennett, I. M., Schott, W., Krutikova, S., & Behrman, J. R. (2016). Maternal 
mental health, and child growth and development, in four low-income and 
middle-income countries. Journal of Epidemiology and Community Health, 
70(2), 168–173. https://doi.org/10.1136/jech-2014-205311 

Benton, D., & ILSI Europe a.i.s.b.l. (2008). The influence of children’s diet on 
their cognition and behavior. European Journal of Nutrition, 47(3), 25–37. 
https://doi.org/10.1007/s00394-008-3003-x 

Berger, K. S. (2008). The Developing Person Through Childhood and 
Adolescence 7th Edition. Worth Publishers. 

Berger, P. K., Plows, J. F., Jones, R. B., Alderete, T. L., Yonemitsu, C., 
Poulsen, M., Ryoo, J. H., Peterson, B. S., Bode, L., & Goran, M. I. (2020). 
Human milk oligosaccharide 2’-fucosyllactose links feedings at 1 month to 
cognitive development at 24 months in infants of normal and overweight 
mothers. PLOS ONE, 15(2), e0228323. 
https://doi.org/10.1371/journal.pone.0228323 

© C
OPYRIG

HT U
PM



210 

 

Berkman, D. S., Lescano, A. G., Gilman, R. H., Lopez, S. L., & Black, M. M. 
(2002). Effects of stunting, diarrhoeal disease, and parasitic infection during 
infancy on cognition in late childhood: a follow-up study. The Lancet, 
359(9306), 564–571. https://doi.org/10.1016/S0140-6736(02)07744-9 

Bernard, J. Y., De Agostini, M., Forhan, A., Alfaiate, T., Bonet, M., Champion, 
V., Kaminski, M., De Lauzon-Guillain, B., Charles, M. A., & Heude, B. 
(2013). Breastfeeding duration and cognitive development at 2 and 3 years 
of age in the EDEN mother-child cohort. Journal of Pediatrics, 163(1). 
https://doi.org/10.1016/j.jpeds.2012.11.090 

Bier, D. M. (2008). Growth in the First Two Years of Life. In D. J. P. Barker, R. 
L. Bergmann, & P. L. Ogra (Eds.), The Window of Opportunity: Pre-
Pregnancy to 24 Months of Age (Vol. 61, pp. 135–144). Karger. 
https://doi.org/10.1159/000113364 

Bishwajit, G., & Yaya, S. (2020). Child and Adolescent Obesity Overweight and 
obesity among under-five children in South Asia. South Asia, Child and 
Adolescent Obesity, 3(1), 105–121. 
https://doi.org/10.1080/2574254X.2020.1769992 

Black, M. H., Sacks, D. A., Xiang, A. H., & Lawrence, J. M. (2013). The 
Relative Contribution of Prepregnancy Overweight and Obesity, Gestational 
Weight Gain, and IADPSG-Defined Gestational Diabetes Mellitus to Fetal 
Overgrowth. Diabetes Care, 36(1), 56–62. https://doi.org/10.2337/DC12-
0741 

Black, M. M., Baqui, A. H., Zaman, K., Arifeen, S. El, & Black, R. E. (2009). 
Maternal depressive symptoms and infant growth in rural Bangladesh. The 
American Journal of Clinical Nutrition, 89(3), 951S-957S. 
https://doi.org/10.3945/ajcn.2008.26692E 

Black, M. M., Lutter, C. K., & Trude, A. C. B. (2020). All children surviving and 
thriving: re-envisioning UNICEF’s conceptual framework of malnutrition. The 
Lancet Global Health, 8(6), e766–e767. https://doi.org/10.1016/S2214-
109X(20)30122-4 

Black, M. M., Walker, S. P., Fernald, L. C. H., Andersen, C. T., Digirolamo, A. 
M., Lu, C., Mccoy, D. C., Fink, G., Shawar, Y. R., Shiff, J., Devercelli, A. E., 
Wodon, Q. T., Vargas-Barón, E., & Grantham-Mcgregor, S. (2017). 
Advancing Early Childhood Development: from Science to Scale 1 Early 
childhood development coming of age: science through the life course. The 
Lancet, 389, 77–90. https://doi.org/10.1016/S0140-6736(16)31389-7 

Black, R. E., Victora, C. G., Walker, S. P., Qar A Bhutta, Z., Christian, P., De 
Onis, M., Ezzati, M., Grantham-Mcgregor, S., Katz, J., Martorell, R., & 
Uauy, R. (2013). Series Maternal and Child Nutrition 1 Maternal and child 
undernutrition and overweight in low-income and middle-income countries. 
The Lancet. https://doi.org/10.1016/S0140-6736(13)60937-X 

Bode, L. (2018). Human milk oligosaccharides in the prevention of necrotizing 
enterocolitis: A journey from in vitro and in vivo models to mother-infant 

© C
OPYRIG

HT U
PM



211 

 

cohort studies. Frontiers in Pediatrics, 6, 385. 
https://doi.org/10.3389/fped.2018.00385 

Bolduc, F. V., Lau, A., Rosenfelt, C. S., Langer, S., Wang, N., Smithson, L., 
Lefebvre, D., Alexander, R. T., Dickson, C. T., Li, L., Becker, A. B., 
Subbarao, P., Turvey, S. E., Pei, J., Sears, M. R., & Mandhane, P. J. 
(2016). Cognitive Enhancement in Infants Associated with Increased 
Maternal Fruit Intake During Pregnancy: Results from a Birth Cohort Study 
with Validation in an Animal Model. EBioMedicine, 8, 331–340. 
https://doi.org/10.1016/j.ebiom.2016.04.025 

Bong, M., Karim, N., & Noor, I. (2018). Nutritional status and complementary 
feeding among Penan infants and young children in rural Sarawak, 
Malaysia. Malaysian Journal of Nutrition, 24(4), 539–550. 

Borge, T. C., Aase, H., Brantsæter, A. L., & Biele, G. (2017). The importance of 
maternal diet quality during pregnancy on cognitive and behavioural 
outcomes in children: a systematic review and meta-analysis. BMJ Open, 
7(9), e016777. https://doi.org/10.1136/bmjopen-2017-016777 

Borge, T. C., Brantsæter, A. L., Caspersen, I. H., Meltzer, H. M., Brandlistuen, 
R. E., Aase, H., & Biele, G. (2019). Estimating the Strength of Associations 
Between Prenatal Diet Quality and Child Developmental Outcomes: Results 
From a Large Prospective Pregnancy Cohort Study. American Journal of 
Epidemiology, 188(11), 1902–1912. https://doi.org/10.1093/AJE/KWZ166 

Bork, K. A., & Diallo, A. (2017). Boys Are More Stunted than Girls from Early 
Infancy to 3 Years of Age in Rural Senegal. The Journal of Nutrition, 147(5), 
940–947. https://doi.org/10.3945/jn.116.243246 

Bradley, R H, Caldwell, B. M., & Rock, S. L. (1988). Home environment and 
school performance: a ten-year follow-up and examination of three models 
of environmental action. Child Development, 59(4), 852–867. 
http://www.ncbi.nlm.nih.gov/pubmed/3168624 

Bradley, Robert H. (2015). Constructing and Adapting Causal and Formative 
Measures of Family Settings: The HOME Inventory as Illustration. Journal of 
Family Theory & Review, 7(4), 381. https://doi.org/10.1111/JFTR.12108 

Bradley, Robert H., & Caldwell, B. M. (1984). The HOME Inventory and family 
demographics. Developmental Psychology, 20(2), 315–320. 
https://doi.org/10.1037/0012-1649.20.2.315 

Braun, J. M., Kalkwarf, H. J., Papandonatos, G. D., Chen, A., & Lanphear, B. 
P. (2018). Patterns of early life body mass index and childhood overweight 
and obesity status at eight years of age. BMC Pediatrics, 18(1), 161. 
https://doi.org/10.1186/s12887-018-1124-9 

Breslau, N., Dickens, W. T., Flynn, J. R., Peterson, E. L., & Lucia, V. C. (2006). 
Low birthweight and social disadvantage: Tracking their relationship with 
children’s IQ during the period of school attendance. Intelligence, 34(4), 
351–362. https://doi.org/10.1016/j.intell.2005.10.003 

© C
OPYRIG

HT U
PM



212 

 

Bridgman, S. L., Azad, M. B., Persaud, R. R., Chari, R. S., Becker, A. B., 
Sears, M. R., Mandhane, P. J., Turvey, S. E., Subbarao, P., Haqq, A. M., & 
Kozyrskyj, A. L. (2018). Impact of maternal pre-pregnancy overweight on 
infant overweight at 1 year of age: associations and sex-specific 
differences. Pediatric Obesity, 13(10), 579–589. 
https://doi.org/10.1111/ijpo.12291 

Britto, P. R., Lye, S. J., Proulx, K., Yousafzai, A. K., Matthews, S. G., Vaivada, 
T., Perez-Escamilla, R., Rao, N., Ip, P., Fernald, L. C. H., MacMillan, H., 
Hanson, M., Wachs, T. D., Yao, H., Yoshikawa, H., Cerezo, A., Leckman, J. 
F., & Bhutta, Z. A. (2017). Nurturing care: promoting early childhood 
development. The Lancet, 389(10064), 91–102. 
https://doi.org/10.1016/S0140-6736(16)31390-3 

Broere-Brown, Z. A., Baan, E., Schalekamp-Timmermans, S., Verburg, B. O., V 
Jaddoe, V. W., & P Steegers, E. A. (2016). Sex-specific differences in fetal 
and infant growth patterns: a prospective population-based cohort study. 
Biology of Sex Differences, 7(65). https://doi.org/10.1186/s13293-016-0119-
1 

Buczyłowska, D., Ronniger, P., Melzer, J., & Petermann, F. (2019). Sex 
Similarities and Differences in Intelligence in Children Aged Two to Eight: 
Analysis of SON-R 2–8 Scores. Journal of Intelligence, 7(2), 11. 
https://doi.org/10.3390/jintelligence7020011 

Cabrera, N. J., Shannon, J. D., & Tamis-LeMonda, C. (2007). Fathers’ 
influence on their children’s cognitive and emotional development: From 
toddlers to pre-K. Applied Developmental Science, 11(4), 208–213. 
https://doi.org/10.1080/10888690701762100 

Cai, S., Pang, W. W., Low, Y. L., Sim, L. W., Sam, S. C., Bruntraeger, M. B., 
Wong, E. Q., Fok, D., Broekman, B. F., Singh, L., Richmond, J., Agarwal, 
P., Qiu, A., Saw, S. M., Yap, F., Godfrey, K. M., Gluckman, P. D., Chong, 
Y.-S., Meaney, M. J., … Rifkin-Graboi, A. (2015). Infant feeding effects on 
early neurocognitive development in Asian children. The American Journal 
of Clinical Nutrition, 101(2), 326–336. 
https://doi.org/10.3945/ajcn.114.095414 

Cai, S., Qiu, A., Broekman, B. F. P., Wong, E. Q., Gluckman, P. D., Godfrey, K. 
M., Saw, S. M., Soh, S.-E., Kwek, K., Chong, Y.-S., Meaney, M. J., Kramer, 
M. S., Rifkin-Graboi, A., & group, G. study. (2016). The Influence of 
Gestational Diabetes on Neurodevelopment of Children in the First Two 
Years of Life: A Prospective Study. PLoS ONE, 11(9). 
https://doi.org/10.1371/JOURNAL.PONE.0162113 

Caldwell, B M, & Bradley, R. H. (1984). Home Observation for Measurement of 
the Environment: Administration Manual. University of Arkansas at Little 
Rock. 

Caldwell, Bettye M, & Bradley, R. H. (2003). HOME Inventory administration 
manual, standard version. University of Arkansas. 

© C
OPYRIG

HT U
PM



213 

 

Cameron, N. (2008). The Biology of Growth. In D. J. P. Barker, R. L. 
Bergmann, & P. L. Ogra (Eds.), The Window of Opportunity: Pre-Pregnancy 
to 24 Months of Age (Vol. 61, pp. 1–19). Karger. 
https://doi.org/10.1159/000113162 

Campoy, C., Campos, D., Cerdó, T., Diéguez, E., & Garciá-Santos, J. A. 
(2018). Complementary feeding in developed countries: The 3 Ws (When, 
what, and why?). Annals of Nutrition and Metabolism, 73, 27–36. 
https://doi.org/10.1159/000490086 

Casey, B. J., Giedd, J. N., & Thomas, K. M. (2000). Structural and functional 
brain development and its relation to cognitive development. Biological 
Psychology, 54(1–3), 241–257. 

Cataldo, R., Huang, J., Calixte, R., Wong, A. T., Bianchi-Hayes, J., & Pati, S. 
(2016). Effects of overweight and obesity on motor and mental development 
in infants and toddlers. Pediatric Obesity, 11(5), 389–396. 
https://doi.org/10.1111/ijpo.12077 

Cawley, J., & Spiess, C. K. (2008). Obesity and skill attainment in early 
childhood. Economics and Human Biology, 6(3), 388–397. 
https://doi.org/10.1016/j.ehb.2008.06.003 

Cetthakrikul, N., Topothai, C., Suphanchaimat, R., Tisayaticom, K., 
Limwattananon, S., & Tangcharoensathien, V. (2018). Childhood stunting in 
Thailand: When prolonged breastfeeding interacts with household poverty. 
BMC Pediatrics, 18(1), 395. https://doi.org/10.1186/s12887-018-1375-5 

Chalmers, L. J., Doherty, P., Migeon, C. J., Copeland, K. C., Bright, B. C., & 
Wisniewski, A. B. (2011). Normal sex differences in prenatal growth and 
abnormal prenatal growth retardation associated with 46,XY disorders of 
sex development are absent in newborns with congenital adrenal 
hyperplasia due to 21-hydroxylase deficiency. Biology of Sex Differences, 
2(1), 1–5. https://doi.org/10.1186/2042-6410-2-5 

Chang, G. Q., Gaysinskaya, V., Karatayev, O., & Leibowitz, S. F. (2008). 
Maternal high-fat diet and fetal programming: Increased proliferation of 
hypothalamic peptide-producing neurons that increase risk for overeating 
and obesity. Journal of Neuroscience, 28(46), 12107–12119. 
https://doi.org/10.1523/JNEUROSCI.2642-08.2008 

Chang, S. Y., He, W., & Chen, C. M. (2008). Complementary feeding and 
growth of infant and young child in China. Biomedical and Environmental 
Sciences, 21(3), 264–268. https://doi.org/10.1016/S0895-3988(08)60040-9 

Cheatham, C. L. (2019). Nutritional Factors in Fetal and Infant Brain 
Development. Annals of Nutrition and Metabolism, 75(1), 20–32. 
https://doi.org/10.1159/000508052 

Cheng, E. R., Poehlmann-Tynan, J., Mullahy, J., & Witt, W. P. (2014). 
Cumulative social risk exposure, infant birth weight, and cognitive delay in 

© C
OPYRIG

HT U
PM



214 

 

infancy. Academic Pediatrics, 14(6), 581–588. 
https://doi.org/10.1016/j.acap.2014.03.014 

Chi, D. L., Luu, M., & Chu, F. (2017). A scoping review of epidemiologic risk 
factors for pediatric obesity: Implications for future childhood obesity and 
dental caries prevention research. Journal of Public Health Dentistry, 77, 
S8–S31. https://doi.org/10.1111/JPHD.12221 

Chia, A. R., Chen, L. W., Lai, J. S., Wong, C. H., Neelakantan, N., Van Dam, R. 
M., & Chong, M. F. F. (2019). Maternal Dietary Patterns and Birth 
Outcomes: A Systematic Review and Meta-Analysis. In Advances in 
Nutrition (Vol. 10, Issue 4, pp. 685–695). Oxford University Press. 
https://doi.org/10.1093/advances/nmy123 

Chiam, H. K. (1994). Is the Raven Progressive Matrices valid for Malaysians? 
Paper Presented to the 23rd International Congress of Applied Pyschology, 
Madrid. 

Chiam, H. K. (1995). The standardisation of several tests in Malaysia. 

Chin, K. J., A, A., Yusof, H., Churak, P., & K, L. (2020). Does Dietary Adequacy 
Reflect the Cognitive Performance of Children? A Study among the 
Homeless Children in Klang Valley, Malaysia. IIUM Medical Journal 
Malaysia, 19(3), 55–62. https://doi.org/10.31436/IMJM.V19I3.1665 

Chong, S. Y., Chittleborough, C. R., Gregory, T., Lynch, J., Mittinty, M., & 
Smithersid, L. G. (2019). The controlled direct effect of temperament at 2-3 
years on cognitive and academic outcomes at 6-7 years. PLoS ONE, 14(6), 
e0204189. https://doi.org/10.1371/journal.pone.0204189 

Chu, A. H. Y., & Godfrey, K. M. (2020). Gestational Diabetes Mellitus and 
Developmental Programming. Annals of Nutrition and Metabolism, 76(3), 4–
15. https://doi.org/10.1159/000509902 

Chua, E., Zalilah, M., Chin, Y., & Norhasmah, S. (2012). Dietary diversity is 
associated with nutritional status of Orang Asli children in Krau Wildlife 
Reserve, Pahang - PubMed. Malaysian Journal of Nutrition, 18(1), 1–13. 
https://pubmed.ncbi.nlm.nih.gov/23713226/ 

Chua, K. L., Kong, D. S., Wong, S. T., & Yoong, T. (1989). Quality of the home 
environment of toddlers: a validation study of the home inventory - PubMed. 
J Singapore Paediatr Soc., 31(1–2), 38–45. 
https://pubmed.ncbi.nlm.nih.gov/2770256/ 

Cohen, R., & Swerdlik, M. (2005). Psychological testing and assessment: An 
introduction to tests and measurement (6th ed.). McGraw-Hill Higher 
Education. 

Collins Dictionary. (2010). Collins dictionary of the English language. 
HarperCollins, UK. 

© C
OPYRIG

HT U
PM



215 

 

Collins, P. Y., Pringle, B., Alexander, C., Darmstadt, G. L., Heymann, J., 
Huebner, G., Kutlesic, V., Polk, C., Sherr, L., Shih, A., Sretenov, D., & 
Zindel, M. (2017). Global services and support for children with 
developmental delays and disabilities: Bridging research and policy gaps. 
PLOS Medicine, 14(9), e1002393. 
https://doi.org/10.1371/journal.pmed.1002393 

Comstock, S. S. (2019). Time to change weight gain recommendations for 
pregnant women with obesity. The Journal of Clinical Investigation, 129(11), 
4567–4569. https://doi.org/10.1172/JCI131932 

Cosmi, E., Fanelli, T., Visentin, S., Trevisanuto, D., & Zanardo, V. (2011). 
Consequences in infants that were intrauterine growth restricted. Journal of 
Pregnancy, 2011, 364381. https://doi.org/10.1155/2011/364381 

Cox, B., Luyten, L. J., Dockx, Y., Provost, E., Madhloum, N., Boever, P. De, 
Neven, K. Y., Sassi, F., Sleurs, H., Vrijens, K., Vineis, P., Plusquin, M., & 
Nawrot, T. S. (2020). Association Between Maternal Prepregnancy Body 
Mass Index and Anthropometric Parameters, Blood Pressure, and Retinal 
Microvasculature in Children Age 4 to 6 Years. JAMA Network Open, 3(5), 
e204662–e204662. 
https://doi.org/10.1001/JAMANETWORKOPEN.2020.4662 

Cox, J. L., Holden, J. M., & Sagovsky, R. (1987). Detection of Postnatal 
Depression: Development of the 10-item Edinburgh Postnatal Depression 
scale. British Journal of Psychiatry, 150(JUNE), 782–786. 
https://doi.org/10.1192/bjp.150.6.782 

Crookston, B. T., Dearden, K. A., Alder, S. C., Porucznik, C. A., Stanford, J. B., 
Merrill, R. M., Dickerson, T. T., & Penny, M. E. (2011). Impact of early and 
concurrent stunting on cognition. Maternal & Child Nutrition, 7(4), 397–409. 
https://doi.org/10.1111/j.1740-8709.2010.00255.x 

Cusick, S. E., & Georgieff, M. K. (2016). The Role of Nutrition in Brain 
Development: The Golden Opportunity of the “First 1000 Days.” The Journal 
of Pediatrics, 175, 16–21. https://doi.org/10.1016/J.JPEDS.2016.05.013 

D’Auria, E., Borsani, B., Pendezza, E., Bosetti, A., Paradiso, L., Zuccotti, G. V., 
& Verduci, E. (2020). Complementary Feeding: Pitfalls for Health 
Outcomes. International Journal of Environmental Research and Public 
Health 2020, Vol. 17, Page 7931, 17(21), 7931. 
https://doi.org/10.3390/IJERPH17217931 

Dadi, A. F., Miller, E. R., & Mwanri, L. (2020). Postnatal depression and its 
association with adverse infant health outcomes in low- and middle-income 
countries: a systematic review and meta-analysis. BMC Pregnancy and 
Childbirth 2020 20:1, 20(1), 1–15. https://doi.org/10.1186/S12884-020-
03092-7 

Daniels, L. A. (2019). Feeding Practices and Parenting: A Pathway to Child 
Health and Family Happiness. Annals of Nutrition and Metabolism, 
74(Suppl. 2), 29–42. https://doi.org/10.1159/000499145 

© C
OPYRIG

HT U
PM



216 

 

Datar, A. (2017). The more the heavier? Family size and childhood obesity in 
the U.S. Social Science and Medicine, 180, 143–151. 
https://doi.org/10.1016/j.socscimed.2017.03.035 

Dattilo, A. M., Birch, L., Krebs, N. F., Lake, A., Taveras, E. M., & Saavedra, J. 
M. (2012). Need for early interventions in the prevention of pediatric 
overweight: A review and upcoming directions. Journal of Obesity, 
2012(123023), 1–18. https://doi.org/10.1155/2012/123023 

De Lucia Rolfe, E., de França, G. V. A., Vianna, C. A., Gigante, D. P., Miranda, 
J. J., Yudkin, J. S., Horta, B. L., & Ong, K. K. (2018). Associations of 
stunting in early childhood with cardiometabolic risk factors in adulthood. 
PLOS ONE, 13(4), e0192196. https://doi.org/10.1371/journal.pone.0192196 

De Oliveira, C. V. R., Rasheed, M., & Yousafzai, A. K. (2019). Chronic 
Maternal Depressive Symptoms Are Associated With Reduced Socio-
Emotional Development in Children at 2 Years of Age: Analysis of Data 
From an Intervention Cohort in Rural Pakistan. Frontiers in Psychiatry, 10, 
859. https://doi.org/10.3389/fpsyt.2019.00859 

de Onis, M., Garza, C., Victora, C. G., Onyango, A. W., Frongillo, E. A., & 
Martines, J. (2004). The WHO Multicentre Growth Reference Study: 
Planning, study design, and methodology. Food and Nutrition Bulletin, 
25(Suppl 1), S15–S26. 

Deary, I. J., & Johnson, W. (2010). Intelligence and education: causal 
perceptions drive analytic processes and therefore conclusions. 
International Journal of Epidemiology, 39(5), 1362–1369. 
https://doi.org/10.1093/IJE/DYQ072 

Deierlein, A. L., Siega-Riz, A. M., Adair, L. S., & Herring, A. H. (2011). Effects 
of pre-pregnancy body mass index and gestational weight gain on infant 
anthropometric outcomes. Journal of Pediatrics, 158(2), 221–226. 
https://doi.org/10.1016/j.jpeds.2010.08.008 

Department of Statistics Malaysia. (2020a). My Local Stats: Negeri Sembilan 
2019. Department of Statistics, Malaysia. 

Department of Statistics Malaysia. (2020b). Suistainable Development Goals 
(SDG) Indicators Malaysia 2019. Department of Statistics, Malaysia. 

Development Initiatives. (2018). 2018 Global Nutrition Report: Shining a light to 
spur action on nutrition. Development Initiatives. 

Development Initiatives. (2020). 2020 Global Nutrition Report. In Global 
Nutrition Report (Issue June). 
https://doi.org/http://dx.doi.org/10.2499/9780896295643 

Dhana, K., Haines, J., Liu, G., Zhang, C., Wang, X., Field, A. E., Chavarro, J. 
E., & Sun, Q. (2018). Association between maternal adherence to healthy 
lifestyle practices and risk of obesity in offspring: results from two 

© C
OPYRIG

HT U
PM



217 

 

prospective cohort studies of mother-child pairs in the United States. BMJ, 
362, k2486. https://doi.org/10.1136/bmj.k2486 

Din, Z. U., Emmett, P., Steer, C., & Emond, A. (2013). Growth outcomes of 
weight faltering in infancy in ALSPAC. Pediatrics, 131(3). 
https://doi.org/10.1542/peds.2012-0764 

Dollar, J. M., & Stifter, C. A. (2012). Temperamental surgency and emotion 
regulation as predictors of childhood social competence. Journal of 
Experimental Child Psychology, 112(2), 178–194. 
https://doi.org/10.1016/j.jecp.2012.02.004 

Dos Santos, L. M., Dos Santos, D. N., Bastos, A. C. S., Assis, A. M. O., Prado, 
M. S., & Barreto, M. L. (2008). Determinants of early cognitive development: 
Hierarchical analysis of a longitudinal study. Cadernos de Saude Publica, 
24(2), 427–437. https://doi.org/10.1590/S0102-311X2008000200022 

Drago, F., Scharf, R. J., Maphula, A., Nyathi, E., Mahopo, T. C., Svensen, E., 
Mduma, E., Bessong, P., & Rogawski McQuade, E. T. (2020). Psychosocial 
and environmental determinants of child cognitive development in rural 
south africa and tanzania: Findings from the mal-ed cohort. BMC Public 
Health, 20(1), 505. https://doi.org/10.1186/s12889-020-08598-5 

du Prel, J.-B., Hommel, G., Röhrig, B., & Blettner, M. (2009). Confidence 
Interval or P-Value?: Part 4 of a Series on Evaluation of Scientific 
Publications. Deutsches Ärzteblatt International, 106(19), 335. 
https://doi.org/10.3238/ARZTEBL.2009.0335 

Du, R., Zheng, R., Xu, Y., Zhu, Y., Yu, X., Li, M., Tang, X., Hu, R., Su, Q., 
Wang, T., Zhao, Z., Xu, M., Chen, Y., Shi, L., Wan, Q., Chen, G., Dai, M., 
Zhang, D., Gao, Z., … Lu, J. (2020). Early-Life Famine Exposure and Risk 
of Cardiovascular Diseases in Later Life: Findings From the REACTION 
Study. Journal of the American Heart Association, 9(7), e014175. 
https://doi.org/10.1161/JAHA.119.014175 

Dupont, C., Castellanos-Ryan, N., Séguin, J. R., Muckle, G., Simard, M.-N., 
Shapiro, G. D., Herba, C. M., Fraser, W. D., & Lippé, S. (2018). The 
Predictive Value of Head Circumference Growth during the First Year of Life 
on Early Child Traits. Nature Scientific Reports, 8(9828). 
https://doi.org/10.1038/s41598-018-28165-8 

Earls, M. F., Yogman, M. W., Mattson, G., Rafferty, J., & HEALTH, C. O. P. A. 
O. C. A. F. (2019). Incorporating Recognition and Management of Perinatal 
Depression Into Pediatric Practice. Pediatrics, 143(1), 20183259. 
https://doi.org/10.1542/PEDS.2018-3259 

EFSA. (2014). Scientific Opinion on the essential composition of infant and 
follow-on formulae. EFSA Journal, 12(7), 3760. 
https://doi.org/10.2903/j.efsa.2014.3760 

Eide, M. G., Øyen, N., Skjaerven, R., Nilsen, S. T., Bjerkedal, T., & Tell, G. S. 
(2005). Size at Birth and Gestational Age as Predictors of Adult Height and 

© C
OPYRIG

HT U
PM



218 

 

Weight. Epidemiology, 16(2), 175–181. 
https://doi.org/10.1097/01.ede.0000152524.89074.bf 

Engle, P. L., & Fernández, P. D. (2010). INCAP Studies of Malnutrition and 
Cognitive Behavior. Food and Nutrition Bulletin, 31(1), 83–94. 
https://doi.org/10.1177/156482651003100109 

English, L. K., Obbagy, J. E., Wong, Y. P., Butte, N. F., Dewey, K. G., Fox, M. 
K., Greer, F. R., Krebs, N. F., Scanlon, K. S., & Stoody, E. E. (2019). 
Complementary feeding and developmental milestones: a systematic 
review. The American Journal of Clinical Nutrition, 109(Suppl. 1), 879S-
889S. https://doi.org/10.1093/AJCN/NQY321 

Enlow, M. B., White, M., Hails, K., Cabrera, I., & Wright, R. (2016). The Infant 
Behavior Questionnaire-Revised: Factor structure in a culturally and 
sociodemographically diverse sample in the United States. Infant Behavior 
& Development, 43, 24–35. https://doi.org/10.1016/J.INFBEH.2016.04.001 

Eriksen, H. L. F., Kesmodel, U. S., Underbjerg, M., Kilburn, T. R., Bertrand, J., 
& Mortensen, E. L. (2013). Predictors of intelligence at the age of 5: Family, 
pregnancy and birth characteristics, postnatal influences, and postnatal 
growth. PLoS ONE, 8(11), 1–8. 
https://doi.org/10.1371/journal.pone.0079200 

Eriksson, J. G., Kajantie, E., Osmond, C., Thornburg, K., & Barker, D. J. P. 
(2010). Boys live dangerously in the womb. American Journal of Human 
Biology, 22(3), 330–335. https://doi.org/10.1002/ajhb.20995 

Ertem, I. O., Krishnamurthy, V., Mulaudzi, M. C., Sguassero, Y., Balta, H., 
Gulumser, O., Bilik, B., Srinivasan, R., Johnson, B., Gan, G., Calvocoressi, 
L., Shabanova, V., & Forsyth, B. W. C. (2018). Similarities and differences 
in child development from birth to age 3 years by sex and across four 
countries: a cross-sectional, observational study. The Lancet Global Health, 
6(3), e279–e291. https://doi.org/10.1016/S2214-109X(18)30003-2 

Fagbamigbe, A. F., Kandala, N. B., & Uthman, A. O. (2020). Demystifying the 
factors associated with rural–urban gaps in severe acute malnutrition 
among under-five children in low- and middle-income countries: a 
decomposition analysis. Scientific Reports 2020 10:1, 10(1), 1–15. 
https://doi.org/10.1038/s41598-020-67570-w 

Farah, M. J. (2017). The Neuroscience of Socioeconomic Status: Correlates, 
Causes, and Consequences. Neuron, 96(1), 56–71. 
https://doi.org/10.1016/j.neuron.2017.08.034 

Feldman, R., & Eidelman, A. I. (2003). Direct and Indirect Effects of Breast Milk 
on the Neurobehavioral and Cognitive Development of Premature Infants. 
Dev Psychobiol, 43, 109–119. https://doi.org/10.1002/dev.10126 

Fernandez, C., Kasper, N. M., Miller, A. L., Lumeng, J. C., & Peterson, K. E. 
(2016). Association of Dietary Variety and Diversity With Body Mass Index 

© C
OPYRIG

HT U
PM



219 

 

in US Preschool Children. Pediatrics, 137(3), e20152307. 
www.aappublications.org/news 

Fewtrell, M., Bronsky, J., Campoy, C., Domellöf, M., Embleton, N., Fidler Mis, 
N., Hojsak, I., Hulst, J. M., Indrio, F., Lapillonne, A., & Molgaard, C. (2017). 
Complementary feeding: A position paper by the European Society for 
Paediatric Gastroenterology, Hepatology, and Nutrition (ESPGHAN) 
committee on nutrition. Journal of Pediatric Gastroenterology and Nutrition, 
64(1), 119–132. https://doi.org/10.1097/MPG.0000000000001454 

Fewtrell, Mary S., Mohd Shukri, N. H., & Wells, J. C. K. (2020). “Optimising” 
breastfeeding: What can we learn from evolutionary, comparative and 
anthropological aspects of lactation? BMC Medicine, 18(1), 4. 
https://doi.org/10.1186/s12916-019-1473-8 

Field, A. (2013). Discovering statistics using IBM SPSS Statistics (4th Editio). 
Sage Publications, Inc. 

Fields, D. A., Krishnan, S., & Wisniewski, A. B. (2009). Sex differences in body 
composition early in life. Gender Medicine, 6(2), 369–375. 
https://doi.org/10.1016/j.genm.2009.07.003 

Fields, D. A., Schneider, C. R., & Pavela, G. (2016). A narrative review of the 
associations between six bioactive components in breast milk and infant 
adiposity. Obesity, 24(6), 1213–1221. https://doi.org/10.1002/oby.21519 

Figlio, D. N., Freese, J., Karbownik, K., & Roth, J. (2017). Socioeconomic 
status and genetic influences on cognitive development. Proceedings of the 
National Academy of Sciences, 114(51), 13441–13446. 
https://doi.org/10.1073/PNAS.1708491114 

Flensborg-Madsen, T., Grønkjær, M., & Mortensen, E. L. (2019). Predictors of 
early life milestones: Results from the Copenhagen Perinatal Cohort. BMC 
Pediatrics, 19(1), 420. https://doi.org/10.1186/s12887-019-1778-y 

Forns, J., Julvez, J., García-Esteban, R., Guxens, M., Ferrer, M., Grellier, J., 
Vrijheid, M., & Sunyer, J. (2012). Maternal intelligence-mental health and 
child neuropsychological development at age 14 months. Gaceta Sanitaria, 
26(5), 397–404. https://doi.org/10.1016/j.gaceta.2011.10.011 

Foroushani, A. R., Mohammad, K., Mahmoodi, M., & Siassi, F. (2010). Effect of 
breastfeeding on cognitive performance in a British birth cohort. EMHJ - 
Eastern Mediterranean Health Journal, 16(2), 202–208. 

Fox, S. E., Levitt, P., & Nelson, C. A. (2010). How the timing and quality of 
early experiences influence the development of brain architecture. Child 
Development, 81(1), 28–40. https://doi.org/10.1111/j.1467-
8624.2009.01380.x 

Freitas-Vilela, A. A., Pearson, R. M., Emmett, P., Heron, J., Smith, A. D. A. C., 
Emond, A., Hibbeln, J. R., Castro, M. B. T., & Kac, G. (2018). Maternal 
dietary patterns during pregnancy and intelligence quotients in the offspring 

© C
OPYRIG

HT U
PM



220 

 

at 8 years of age: Findings from the ALSPAC cohort. Maternal & Child 
Nutrition, 14(1), e12431. https://doi.org/10.1111/mcn.12431 

Frongillo, E. A., Tofail, F., Hamadani, J. D., Warren, A. M., & Mehrin, S. F. 
(2014). Measures and indicators for assessing impact of interventions 
integrating nutrition, health, and early childhood development. Annals of the 
New York Academy of Sciences, 1308(1), 68–88. 
https://doi.org/10.1111/nyas.12319 

Fuemmeler, B. F., Wang, L., Iversen, E. S., Maguire, R., Murphy, S. K., & 
Hoyo, C. (2016). Association between Prepregnancy Body Mass Index and 
Gestational Weight Gain with Size, Tempo, and Velocity of Infant Growth: 
Analysis of the Newborn Epigenetic Study Cohort. Childhood Obesity, 
12(3), 210–218. https://doi.org/10.1089/chi.2015.0253 

Gale, C., Logan, K. M., Santhakumaran, S., Parkinson, J. R., Hyde, M. J., & 
Modi, N. (2012). Effect of breastfeeding compared with formula feeding on 
infant body composition: a systematic review and meta-analysis. The 
American Journal of Clinical Nutrition, 95(3), 656–669. 
https://doi.org/10.3945/ajcn.111.027284 

Gale, C. R., Martyn, C. N., Marriott, L. D., Limond, J., Crozier, S., Inskip, H. M., 
Godfrey, K. M., Law, C. M., Cooper, C., & Robinson, S. M. (2009). Dietary 
patterns in infancy and cognitive and neuropsychological function in 
childhood. Journal of Child Psychology and Psychiatry and Allied 
Disciplines, 50(7), 816–823. https://doi.org/10.1111/j.1469-
7610.2008.02029.x 

Galjaard, S., Ameye, L., Lees, C. C., Pexsters, A., Bourne, T., Timmerman, D., 
& Devlieger, R. (2019). Sex differences in fetal growth and immediate birth 
outcomes in a low-risk Caucasian population. Biology of Sex Differences, 
10(1), 48. https://doi.org/10.1186/s13293-019-0261-7 

Galotti, K. M. (2011). Cognitive development: Infancy through adolescence. 
Sage Publications, Inc. 

Galván, M., Uauy, R., Ló Pez-Rodríguez, G., & Kain, J. (2013). Association 
between childhood obesity, cognitive development, physical fitness and 
social-emotional wellbeing in a transitional economy. Ann Hum Biol, 1–6. 
https://doi.org/10.3109/03014460.2013.841288 

Gardner, J. M., Walker, S. P., Powell, C. A., & Grantham-McGregor, S. (2003). 
A randomized controlled trial of a home-visiting intervention on cognition 
and behavior in term low birth weight infants. Journal of Pediatrics, 143(5), 
634–639. https://doi.org/10.1067/S0022-3476(03)00455-4 

Gartland, D., Riggs, E., Muyeen, S., Giallo, R., Afifi, T. O., MacMillan, H., 
Herrman, H., Bulford, E., & Brown, S. J. (2019). What factors are associated 
with resilient outcomes in children exposed to social adversity? A 
systematic review. BMJ Open, 9(4). https://doi.org/10.1136/BMJOPEN-
2018-024870 

© C
OPYRIG

HT U
PM



221 

 

Gartstein, M. A., Putnam, S. P., & Kliewer, R. (2016). Do Infant Temperament 
Characteristics Predict Core Academic Abilities in Preschool-Aged 
Children? Learning and Individual Differences, 45, 299–306. 
https://doi.org/10.1016/j.lindif.2015.12.022 

Gartstein, M. A., & Rothbart, M. K. (2003). Studying infant temperament via the 
Revised Infant Behavior Questionnaire. Infant Behavior & Development, 26, 
64–86. 

Garza, C., Borghi, E., Onyango, A. W., & de Onis, M. (2013). Parental height 
and child growth from birth to 2 years in the WHO Multicentre Growth 
Reference Study. Maternal & Child Nutrition, 9, 58–68. 
https://doi.org/10.1111/mcn.12085 

Gausman, J., Kim, R., & Subramanian, S. V. (2019). Stunting trajectories from 
post‐infancy to adolescence in Ethiopia, India, Peru, and Vietnam. Maternal 
& Child Nutrition, 15(4). https://doi.org/10.1111/mcn.12835 

Georgieff, M. K. (2007). Nutrition and the developing brain: Nutrient priorities 
and measurement. American Journal of Clinical Nutrition, 85(2), 614–620. 
https://doi.org/10.1093/ajcn/85.2.614S 

Georgieff, M. K., Brunette, K. E., & Tran, P. V. (2015). Early life nutrition and 
neural plasticity. Development and Psychopathology, 27(2), 411–423. 
https://doi.org/10.1017/S0954579415000061 

Georgieff, M. K., Ramel, S. E., & Cusick, S. E. (2018). Nutritional influences on 
brain development. Acta Paediatrica, 107(8), 1310–1321. 
https://doi.org/10.1111/apa.14287 

Geserick, M., Vogel, M., Gausche, R., Lipek, T., Spielau, U., Keller, E., Pfäffle, 
R., Kiess, W., & Körner, A. (2018). Acceleration of BMI in Early Childhood 
and Risk of Sustained Obesity. The New England Journal of Medicine, 
379(14), 1303–1312. https://doi.org/10.1056/NEJMOA1803527 

Ghazali, S. R., Chen, Y. Y., Kader, M. A. B. A. S. A., & Kadir, N. B. A. (2018). 
Validity And Reliability Of The Raven Coloured Progressive Matrices And 
The Test Of Non-Verbal Intelligence Among Malaysian Children. ASEAN 
Journal of Psychiatry, 19(2), 2231–7805. 

Gibson, J., McKenzie-Mcharg, K., Shakespeare, J., Price, J., & Gray, R. 
(2009). A systematic review of studies validating the Edinburgh Postnatal 
Depression Scale in antepartum and postpartum women. Acta Psychiatrica 
Scandinavica, 119(5), 350–364. https://doi.org/10.1111/j.1600-
0447.2009.01363.x 

Gidrewicz, D. A., & Fenton, T. R. (2014). A systematic review and meta-
analysis of the nutrient content of preterm and term breast milk. BMC 
Pediatrics, 14(216). https://doi.org/10.1186/1471-2431-14-216 © C
OPYRIG

HT U
PM



222 

 

Gillman, M. W. (2010). Early infancy as a critical period for development of 
obesity and related conditions. Nestle Nutrition Workshop Series: Pediatric 
Program, 65, 13–24. https://doi.org/10.1159/000281141 

Gilmore, J. H., Knickmeyer, R. C., & Gao, W. (2018). Imaging structural and 
functional brain development in early childhood. In Nature Reviews 
Neuroscience (Vol. 19, Issue 3, pp. 123–137). Nature Publishing Group. 
https://doi.org/10.1038/nrn.2018.1 

Giugliani, E. R. J. (2019). Growth in exclusively breastfed infants. In Jornal de 
Pediatria (Vol. 95, pp. 79–84). Elsevier Editora Ltda. 
https://doi.org/10.1016/j.jped.2018.11.007 

Goisis, A., Özcan, B., & Myrskylä, M. (2017). Decline in the negative 
association between low birth weight and cognitive ability. Proceedings of 
the National Academy of Sciences of the United States of America, 114(1), 
84–88. https://doi.org/10.1073/pnas.1605544114 

Goldberg, G. R., Black, A. E., Jebb, S. A., Cole, T. J., Murgatroyd, P. R., 
Coward, W. A., & Prentice, A. M. (1991). Critical evaluation of energy intake 
data using fundamental principles of energy physiology: 1. Derivation of cut-
off limits to identify under-recording. European Journal of Clinical Nutrition, 
45(12), 569–581. https://europepmc.org/article/med/1810719 

Gomes, D., Luque, V., Xhonneux, A., Verduci, E., Socha, P., Koletzko, B., 
Berger, U., & Grote, V. (2018). A simple method for identification of 
misreporting of energy intake from infancy to school age: Results from a 
longitudinal study. Clinical Nutrition, 37(3), 1053–1060. 
https://doi.org/10.1016/j.clnu.2017.05.003 

Gonzalez-Nahm, S., Hoyo, C., Østbye, T., Neelon, B., Allen, C., & Benjamin-
Neelon, S. E. (2019). Associations of maternal diet with infant adiposity at 
birth, 6 months and 12 months. BMJ Open, 9(9), e030186. 
https://doi.org/10.1136/BMJOPEN-2019-030186 

González, L., Cortés-Sancho, R., Murcia, M., Ballester, F., Rebagliato, M., & 
Rodríguez-Bernal, C. L. (2020). The role of parental social class, education 
and unemployment on child cognitive development. Gaceta Sanitaria, 34(1), 
51–60. https://doi.org/10.1016/j.gaceta.2018.07.014 

Gosdin, L., Martorell, R., Bartolini, R. M., Mehta, R., Srikantiah, S., & Young, M. 
F. (2018). The co‐occurrence of anaemia and stunting in young children. 
Maternal & Child Nutrition, 14(3). https://doi.org/10.1111/mcn.12597 

Goyal, N. K., Fiks, A. G., & Lorch, S. A. (2012). Persistence of underweight 
status among late preterm infants. Archives of Pediatrics and Adolescent 
Medicine, 166(5), 424–430. 
https://doi.org/10.1001/archpediatrics.2011.1496 

Grantham-McGregor, S., Cheung, Y. B., Cueto, S., Glewwe, P., Richter, L., & 
Strupp, B. (2007). Developmental potential in the first 5 years for children in 

© C
OPYRIG

HT U
PM



223 

 

developing countries. The Lancet, 369(9555), 60–70. 
https://doi.org/10.1016/S0140-6736(07)60032-4 

Grantham-McGregor, S. M., & Ani, C. C. (2001). Undernutrition and mental 
development. In J. D. Fernstrom, R. Uauy, & P. Arroyo (Eds.), Nutrition and 
Brain. Nestle Nutrition workshop series. Clinical & performance programme 
(Vol. 5, pp. 1–18). Nestec Limited, Vevey/Karger AG, Basel. 

Grieger, J. A., Hutchesson, M. J., Cooray, S. D., Khomami, M. B., Zaman, S., 
Segan, L., Teede, H., & Moran, L. J. (2021). A review of maternal 
overweight and obesity and its impact on cardiometabolic outcomes during 
pregnancy and postpartum: Therapeutic Advances in Reproductive Health, 
15, 263349412098654. https://doi.org/10.1177/2633494120986544 

Guinosso, S. A., Johnson, S. B., & Riley, A. W. (2016). Multiple adverse 
experiences and child cognitive development. Pediatric Research, 79(1–2), 
220–226. https://doi.org/10.1038/pr.2015.195 

Guxens, M., Mendez, M. A., Julvez, J., Plana, E., Forns, J., Basagañ, X., 
Torrent, M., & Sunyer, J. (2009). Cognitive Function and Overweight in 
Preschool Children. American Journal of Epidemiology, 170(4), 438–446. 
https://doi.org/10.1093/aje/kwp140 

Hackman, D. A., Farah, M. J., & Meaney, M. J. (2010). Socioeconomic status 
and the brain: Mechanistic insights from human and animal research. 
Nature Reviews Neuroscience, 11(9), 651–659. 
https://doi.org/10.1038/nrn2897 

Hambidge, K. M., Mazariegos, M., Kindem, M., Wright, L. L., Cristobal-Perez, 
C., Juárez-García, L., Westcott, J. E., Goco, N., & Krebs, N. F. (2012). 
Infant stunting is associated with short maternal stature. Journal of Pediatric 
Gastroenterology and Nutrition, 54(1), 117–119. 
https://doi.org/10.1097/MPG.0b013e3182331748 

Hamid Jan, J. M., Mitra, A. K., & Manan, W. W. (2011). Effect of Gender and 
Nutritional Status on Academic Achievement and Cognitive Function among 
Primary School Children in a Rural District in Malaysia. Mal J Nutr, 17(2), 
189–200. 

Hamid Jan, J. M., Mitra, A. K., Rohani, A., & Norimah, A. K. (2010). Association 
of Iron Deficiency with or without Anaemia and Cognitive Functions among 
Primary School Children in Malaysia. Malaysian Journal of Nutrition, 16(2), 
261–270. 

Han, Z., Group,  on behalf of the K. S., Mulla, S., Group,  on behalf of the K. S., 
Beyene, J., Group,  on behalf of the K. S., Liao, G., Group,  on behalf of the 
K. S., McDonald, S. D., & Group,  on behalf of the K. S. (2011). Maternal 
underweight and the risk of preterm birth and low birth weight: a systematic 
review and meta-analyses. International Journal of Epidemiology, 40(1), 
65–101. https://doi.org/10.1093/IJE/DYQ195 

© C
OPYRIG

HT U
PM



224 

 

Hanley-Cook, G., Argaw, A., Dahal, P., Chitekwe, S., Rijal, S., Bichha, R. P., 
Parajuli, K. R., & Kolsteren, P. (2020). Elucidating the sustained decline in 
under-three child linear growth faltering in Nepal, 1996–2016. Maternal & 
Child Nutrition, e12982. https://doi.org/10.1111/MCN.12982 

Harvey, N. C., Poole, J. R., Javaid, M. K., Dennison, E. M., Robinson, S., 
Inskip, H. M., Godfrey, K. M., Cooper, C., & Sayer, A. A. (2007). Parental 
determinants of neonatal body composition. Journal of Clinical 
Endocrinology and Metabolism, 92(2), 523–526. 
https://doi.org/10.1210/jc.2006-0456 

Haschke, F., Grathwohl, D., Detzel, P., Steenhout, P., Wagemans, N., & 
Erdmann, P. (2016). Postnatal High Protein Intake Can Contribute to 
Accelerated Weight Gain of Infants and Increased Obesity Risk. In M.S. 
Fewtrell, F. Haschke, & S. L. Prescott (Eds.), Preventive Aspects of Early 
Nutrition. Nestle Nutrition Institute Workshop Series (Vol. 85, pp. 101–109). 
Nestec Limited, Vevey/Karger AG, Basel. 
https://doi.org/10.1159/000439492 

Haschke, F., Grathwohl, D., & Haiden, N. (2016). Metabolic Programming: 
Effects of Early Nutrition on Growth, Metabolism and Body Composition. In 
J. Bhatia, R. Shamir, & Y. Vandenplas (Eds.), Protein in Neonatal and Infant 
Nutrition: Recent Updates. Nestle Nutrition Institute Workshop Series (Vol. 
86, pp. 87–95). Nestec Limited, Vevey/Karger AG, Basel. 
https://doi.org/10.1159/000442728 

Haugaard, L. K., Ajslev, T. A., Zimmermann, E., Ängquist, L., & Sørensen, T. I. 
A. (2013). Being an Only or Last-Born Child Increases Later Risk of 
Obesity. PLoS ONE, 8(2). https://doi.org/10.1371/journal.pone.0056357 

Heerman, W. J., Bian, A., Shintani, A., & Barkin, S. L. (2014). Interaction 
between maternal prepregnancy body mass index and gestational weight 
gain shapes infant growth. Academic Pediatrics, 14(5), 463–470. 
https://doi.org/10.1016/j.acap.2014.05.005 

Helmizar, H., Biomed, S. M., Jalal, F., Lipoeto, N. I., & Achadi, E. L. (2017). 
Local food supplementation and psychosocial stimulation improve linear 
growth and cognitive development among Indonesian infants aged 6 to 9 
months. Asia Pac J Clin Nutr, 26(1), 97–103. 
https://doi.org/10.6133/apjcn.102015.10 

Hemmingsson, E. (2018). Early Childhood Obesity Risk Factors: 
Socioeconomic Adversity, Family Dysfunction, Offspring Distress, and Junk 
Food Self-Medication. Current Obesity Reports, 7(2), 204–209. 
https://doi.org/10.1007/s13679-018-0310-2 

Hemsworth, J., Arimond, M., Kumwenda, C., Rehman, A. M., Maleta, K., 
Ashorn, U., Keogh, R., & Ferguson, E. L. (2018). Comparison of an 
interactive 24-h recall and weighed food record for measuring energy and 
nutrient intakes from complementary foods among 9–10-month-old 
Malawian infants consuming lipid-based nutrient supplements. British 

© C
OPYRIG

HT U
PM



225 

 

Journal of Nutrition, 120(11), 1262–1271. 
https://doi.org/10.1017/S0007114518002374 

Henry, C. (2005). Basal metabolic rate studies in humans: measurement and 
development of new equations. Public Health Nutrition, 8(7a), 1133–1152. 
https://doi.org/10.1079/phn2005801 

Hensch, T. K., & Bilimoria, P. M. (2012). Re-opening Windows: Manipulating 
Critical Periods for Brain Development. Cerebrum : The Dana Forum on 
Brain Science, 2012, 11. http://www.ncbi.nlm.nih.gov/pubmed/23447797 

Hindmarsh, P. C., Geary, M. P. P., Rodeck, C. H., Kingdom, J. C. P., & Cole, T. 
J. (2002). Intrauterine growth and its relationship to size and shape at birth. 
Pediatric Research, 52(2), 263–268. https://doi.org/10.1203/00006450-
200208000-00020 

Hinkle, S. N., Schieve, L. A., Stein, A. D., Swan, D. W., Ramakrishnan, U., & 
Sharma, A. J. (2012). Associations between maternal prepregnancy body 
mass index and child neurodevelopment at 2 years of age. International 
Journal of Obesity, 36(10), 1312–1319. https://doi.org/10.1038/ijo.2012.143 

Hirai, A. H., Kogan, M. D., Kandasamy, V., Reuland, C., & Bethell, C. (2018). 
Prevalence and Variation of Developmental Screening and Surveillance in 
Early Childhood. JAMA Pediatrics, 172(9), 857–866. 
https://doi.org/10.1001/jamapediatrics.2018.1524 

Hirnstein, M., Hugdahl, K., & Hausmann, M. (2018). Cognitive sex differences 
and hemispheric asymmetry: A critical review of 40 years of research. 
Laterality: Asymmetries of Body, Brain and Cognition, 24(2), 204–252. 
https://doi.org/10.1080/1357650X.2018.1497044 

Hoddinott, J., Alderman, H., Behrman, J. R., Haddad, L., & Horton, S. (2013). 
The economic rationale for investing in stunting reduction. Maternal and 
Child Nutrition, 9(S2), 69–82. https://doi.org/10.1111/mcn.12080 

Hoerr, S. L., Hughes, S. O., Fisher, J. O., Nicklas, T. A., Liu, Y., & Shewchuk, 
R. M. (2009). Associations among parental feeding styles and children’s 
food intake in families with limited incomes. International Journal of 
Behavioral Nutrition and Physical Activity, 6(1), 55. 
https://doi.org/10.1186/1479-5868-6-55 

Hollén, L. I., Din, Z. U., Jones, L. R., Emond, A. M., & Emmett, P. (2014). Are 
diet and feeding behaviours associated with the onset of and recovery from 
slow weight gain in early infancy? British Journal of Nutrition, 111(9), 1696–
1704. https://doi.org/10.1017/S0007114513004182 

Homan, G. J. (2016). Failure to Thrive: A Practical Guide. Am Fam Physician, 
94(4), 295–299. 

Hop, L. T., Gross, R., Giay, T., Sastroamidjojo, S., Schultink, W., & Lang, N. T. 
(2000). Premature complementary feeding is associated with poorer growth 

© C
OPYRIG

HT U
PM



226 

 

of Vietnamese children. Journal of Nutrition, 130(11), 2683–2690. 
https://doi.org/10.1093/jn/130.11.2683 

Horiuchi, Y., Kusama, K., Kanha, S., Yoshiike, N., & Team, the F. R. (2019). 
Urban-Rural Differences in Nutritional Status and Dietary Intakes of School-
Aged Children in Cambodia. Nutrients, 11(1). 
https://doi.org/10.3390/NU11010014 

Hörnell, A., Aarts, C., Kylberg, E., Hofvander, Y., & Gebre-Medhin, M. (1999). 
Breastfeeding patterns in exclusively breastfed infants: A longitudinal 
prospective study in Uppsala, Sweden. Acta Paediatrica, 88(2), 203–211. 
https://doi.org/10.1080/08035259950170402 

Horta, B. L., Loret de Mola, C., & Victora, C. G. (2015). Breastfeeding and 
intelligence: a systematic review and meta-analysis. Acta Paediatrica, 104, 
14–19. https://doi.org/10.1111/apa.13139 

Hosmer, D. W., & Lemeshow, S. (2000). Applied logistic regression. In Wiley 
Series in Probability and Statstics (2nd Editio). John Wiley & Sons, Inc. 

Howe, L. D., Tilling, K., Galobardes, B., Smith, G. D., Gunnell, D., & Lawlor, D. 
A. (2012). Socioeconomic differences in childhood growth trajectories: At 
what age do height inequalities emerge? Journal of Epidemiology and 
Community Health, 66(2), 143–148. 
https://doi.org/10.1136/jech.2010.113068 

Hu, F. B., Rimm, E. B., Stampfer, M. J., Ascherio, A., Spiegelman, D., & Willett, 
C. W. (2000). Prospective study of major dietary patterns and risk of 
coronary heart disease in men. American Journal of Clinical Nutrition, 72(4), 
912–921. https://doi.org/10.1093/ajcn/72.4.912 

Hu, J., Ding, N., Zhen, S., Liu, Y., & Wen, D. (2017). Who is more likely to be 
obese or overweight among siblings? A nationally representative study in 
rural China. PLoS ONE, 12(11). 
https://doi.org/10.1371/journal.pone.0187693 

Hughes, D., & Bryan, J. (2003). The Assessment of Cognitive Performance in 
Children: Considerations for Detecting Nutritional Influences. Nutrition 
Reviews, 61(12), 413–422. https://doi.org/10.1301/nr.2003.dec.413-422 

Hüppi, P. S. (2010). Growth and Development of the Brain and Impact on 
Cognitive Outcomes. In A. Lucas, M. Makrides, & E. E. Ziegler (Eds.), 
Importance of Growth for Health and Development (Vol. 65, pp. 137–151). 
Nestec Limited, Vevey/Karger AG, Basel. 
https://doi.org/10.1159/000281156 

Hvidt, J. J., Brix, N., Ernst, A., Lauridsen, L. L. B., & Ramlau-Hansen, C. H. 
(2019). Size at birth, infant growth, and age at pubertal development in boys 
and girls. Clinical Epidemiology, 11, 873–883. 
https://doi.org/10.2147/CLEP.S217388 

© C
OPYRIG

HT U
PM



227 

 

Iguacel, I., Álvarez, L., Cabero, M. J., Monje, L., Moreno, L. A., Rodriguez-
Palmero, M., Rivero, M., Samper, P., & Rodríguez, G. (2019). Rapid infancy 
weight gain during the complementary feeding period in a cohort of Spanish 
infants. Child and Adolescent Obesity, 2(1), 63–78. 
https://doi.org/10.1080/2574254X.2019.1651170 

IOM, & NRC. (2009). Weight gain during pregnancy: reexamining the 
guidelines. In K. M. Rasmussen & A. L. Yaktine (Eds.), Institute of Medicine 
(IOM) and National Research Council (NRC). The National Academies 
Press. 

Ip, P., Ho, F. K. W., Rao, N., Sun, J., Young, M. E., Chow, C. B., Tso, W., & 
Hon, K. L. (2017). Impact of nutritional supplements on cognitive 
development of children in developing countries: A meta-analysis. Scientific 
Reports 2017 7:1, 7(1), 1–9. https://doi.org/10.1038/s41598-017-11023-4 

IPH. (2011). National Health AND Morbidity Survey 2011 - Volume II: Non-
Communicable Diseases. Institute for Public Health, Ministry of Health 
Malaysia. 

IPH. (2015). National Health and Morbidity Survey 2015. Institute for Public 
Health, Ministry of Health Malaysia. 

IPH. (2016). National Health And Morbidity Survey 2016 : Maternal And Child 
Health (MCH) (Vol. 2). Institute for Public Health, Ministry of Health 
Malaysia. 

IPH. (2020). National Health and Morbidity Survey (NHMS) 2019: Vol. I: NCDs 
– Non-Communicable Diseases: Risk Factors and other Health Problems 
(Vol. 1). Institute for Public Health (IPH), National Institutes of Health, 
Ministry of Health Malaysia. http://www.iku.gov.my/nhms-2019 

Jabatan Kesihatan Negeri Sembilan. (2021). Direktori Jabatan/Hospital/Klinik. 
https://jknns.moh.gov.my/index.php/hubungi/direktori-
jabatan/6/entry?search_form_id=6 

Jain, V., & Singhal, A. (2012). Catch up growth in low birth weight infants: 
Striking a healthy balance. Reviews in Endocrine and Metabolic Disorders, 
13(2), 141–147. https://doi.org/10.1007/s11154-012-9216-6 

Jary, S., Whitelaw, A., Walløe, L., & Thoresen, M. (2013). Comparison Of 
Bayley-2 And Bayley-3 Scores At 18 Months In Term Infants Following 
Neonatal Encephalopathy And Therapeutic Hypothermia. Developmental 
Medicine and Child Neurology, 55(11), 1053–1059. 
https://doi.org/10.1111/dmcn.12208 

Jelenkovic, A., Sund, R., Yokoyama, Y., Hur, Y.-M., Ullemar, V., Almqvist, C., 
Magnusson, P. K., Willemsen, G., Bartels, M., van Beijsterveldt, C. E., Bogl, 
L. H., Pietiläinen, K. H., Vuoksimaa, E., Ji, F., Ning, F., Pang, Z., Nelson, T. 
L., Whitfield, K. E., Rebato, E., … Silventoinen, K. (2018). Birth size and 
gestational age in opposite-sex twins as compared to same-sex twins: An 

© C
OPYRIG

HT U
PM



228 

 

individual-based pooled analysis of 21 cohorts. Nature Scientific Reports, 
8(6300). https://doi.org/10.1038/s41598-018-24634-2 

Jelenkovic, A., Yokoyama, Y., Sund, R., Hur, Y.-M., Harris, J. R., Brandt, I., 
Sevenius Nilsen, T., Ooki, S., Ullemar, V., Almqvist, C., Magnusson, P. K., 
Saudino, K. J., Stazi, M. A., Fagnani, C., Brescianini, S., Nelson, T. L., 
Whitfield, K. E., Knafo-Noam, A., Mankuta, D., … Silventoinen, K. (2018). 
Associations between birth size and later height from infancy through 
adulthood: An individual based pooled analysis of 28 twin cohorts 
participating in the CODATwins project. Early Human Development, 120, 
53–60. https://doi.org/10.1016/j.earlhumdev.2018.04.004 

Jeon, H. J., Peterson, C. A., Wall, S., Carta, J. J., Luze, G., Eshbaugh, E. M., & 
Swanson, M. (2011). Predicting school readiness for low-income children 
with disability risks identified early. Exceptional Children, 77(4), 435–452. 
https://doi.org/10.1177/001440291107700404 

Jin, W. Y., Lv, Y., Bao, Y., Tang, L., Zhu, Z. W., Shao, J., & Zhao, Z. Y. (2016). 
Independent and combined effects of maternal prepregnancy body mass 
index and gestational weight gain on offspring growth at 0-3 years of age. 
BioMed Research International, 2016. https://doi.org/10.1155/2016/4720785 

Jo, H., Schieve, L. A., Sharma, A. J., Hinkle, S. N., Li, R., & Lind, J. N. (2015). 
Maternal prepregnancy body mass index and child psychosocial 
development at 6 years of age. Pediatrics, 135(5), e1198–e1209. 
https://doi.org/10.1542/peds.2014-3058 

Johnson, S. B., Riis, J. L., & Noble, K. G. (2016). State of the Art Review: 
Poverty and the Developing Brain. Pediatrics, 137(4), e20153075. 
https://doi.org/10.1542/peds.2015-3075 

Johnson, S., & Marlow, N. (2006). Developmental screen or developmental 
testing? Early Human Development, 82, 173–183. 
https://doi.org/10.1016/j.earlhumdev.2006.01.008 

Johnson, S., Moore, T., & Marlow, N. (2014). Using the Bayley-III to assess 
neurodevelopmental delay: which cut-off should be used? Pediatric 
Research, 75(5), 670–674. https://doi.org/10.1038/pr.2014.10 

Jonas, W., Atkinson, L., Steiner, M., Meaney, M. J., Wazana, A., & Fleming, A. 
S. (2015). Breastfeeding and maternal sensitivity predict early infant 
temperament. Acta Paediatrica, 104(7), 678–686. 
https://doi.org/10.1111/apa.12987 

Jones, P. C., Pendergast, L. L., Schaefer, B. A., Rasheed, M., Svensen, E., 
Scharf, R., Shrestha, R., Maphula, A., Roshan, R., Rasmussen, Z., 
Seidman, J. C., Murray-Kolb, L. E., & Network, M.-E. (2017). Measuring 
home environments across cultures_ Invariance of the HOME scale across 
eight international sites from the MAL-ED study. Journal of School 
Psychology, 64, 109–127. https://doi.org/10.1016/j.jsp.2017.06.001 

© C
OPYRIG

HT U
PM



229 

 

Jorgensen, J. M., Young, R., Ashorn, P., Ashorn, U., Chaima, D., Davis, J. C. 
C., Goonatilleke, E., Kumwenda, C., Lebrilla, C. B., Maleta, K., Prado, E. L., 
Sadalaki, J., Totten, S. M., Wu, L. D., Zivkovic, A. M., & Dewey, K. G. 
(2020). Associations of human milk oligosaccharides and bioactive proteins 
with infant growth and development among Malawian mother-infant dyads. 
The American Journal of Clinical Nutrition. 
https://doi.org/10.1093/ajcn/nqaa272 

Juneja, M., Mohanty, M., Jain, R., & Ramji, S. (2012). Ages and stages 
questionnaire as a screening tool for developmental delay in Indian children. 
Indian Pediatrics, 49(6), 457–461. https://doi.org/10.1007/s13312-012-0074-
9 

Kader, M., & Perera, N. P. (2014). Socio-economic and nutritional determinants 
of low birth weight in India. North American Journal of Medical Sciences, 
6(7), 302. https://doi.org/10.4103/1947-2714.136902 

Kadir, A. A., Nordin, R., Ismail, S. B., Yaacob, M. J., Rushidi, W. M., & 
Mustapha, W. (2004). Validation of the Malay Version of Edinburgh 
Postnatal Depression Scale for Postnatal Women in Kelantan, Malaysia. 
Asia Pacific Family Medicine, 3(2), 9–18. 

Kallner, A. (2018). Formulas. In Laboratory Statistics: Methods in Chemistry 
and Health Sciences (2nd Editio). Elsevier. https://doi.org/10.1016/B978-0-
12-814348-3.00001-0 

Kamijo, K., Pontifex, M. B., Khan, N. A., Raine, L. B., Scudder, M. R., Drollette, 
E. S., Evans, E. M., Castelli, D. M., & Hillman, C. H. (2014). The negative 
association of childhood obesity to cognitive control of action monitoring. 
Cerebral Cortex, 24(3), 654–662. https://doi.org/10.1093/cercor/bhs349 

Keizer, R., van Lissa, C. J., Tiemeier, H., & Lucassen, N. (2020). The Influence 
of Fathers and Mothers Equally Sharing Childcare Responsibilities on 
Children’s Cognitive Development from Early Childhood to School Age: An 
Overlooked Mechanism in the Intergenerational Transmission of 
(Dis)Advantages? European Sociological Review, 36(1), 1–15. 
https://doi.org/10.1093/esr/jcz046 

Kent, J. C., Mitoulas, L. R., Cregan, M. D., Ramsay, D. T., Doherty, D. A., & 
Hartmann, P. E. (2006). Volume and Frequency of Breastfeedings and Fat 
Content of Breast Milk Throughout the Day. Pediatrics, 117(3), e387-95. 
https://doi.org/10.1542/peds.2005-1417 

Khairani, A. Z., Matore, M. E. @ E. M., & Khairani, M. Z. (2020). Psychometric 
Properties of Raven’s Advanced Progressive Matrices with a Sample of 
Malaysian Youth. Pertanika J. Soc. Sci. & Hum, 28(1), 267–277. 

Khamis, A. G., Mwanri, A. W., Ntwenya, J. E., & Kreppel, K. (2019). The 
influence of dietary diversity on the nutritional status of children between 6 
and 23 months of age in Tanzania. BMC Pediatrics, 19(1), 518. 
https://doi.org/10.1186/s12887-019-1897-5 

© C
OPYRIG

HT U
PM



230 

 

Khatun, W., Rasheed, S., Alam, A., Huda, T. M., & Dibley, M. J. (2019). 
Assessing the Intergenerational Linkage between Short Maternal Stature 
and Under-Five Stunting and Wasting in Bangladesh. Nutrients, 11(1818), 
1–15. https://doi.org/10.3390/nu11081818 

Khor, G. L., & Misra, S. (2012). Micronutrient interventions on cognitive 
performance of children aged 5-15 years in developing countries. Asia Pac 
J Clin Nutr., 21(4), 476–486. 

Khor, Geok, Tan, S., Tan, K., Chan, P., & Amarra, M. (2016). Compliance with 
WHO IYCF Indicators and Dietary Intake Adequacy in a Sample of 
Malaysian Infants Aged 6–23 Months. Nutrients, 8(12), 778. 
https://doi.org/10.3390/nu8120778 

Khor, GL. (2005). Micronutrient status and intervention programs in Malaysia. 
Food and Nutrition Bulletin, 26(2 Suppl 2), S281–S285. 
https://doi.org/10.1177/15648265050262S220 

Kim, J. Y., & Kang, S. W. (2017). Relationships between Dietary Intake and 
Cognitive Function in Healthy Korean Children and Adolescents. Journal of 
Lifestyle Medicine, 7(1), 10. https://doi.org/10.15280/JLM.2017.7.1.10 

Kim, K. M., & Choi, J.-W. (2020). Associations between breastfeeding and 
cognitive function in children from early childhood to school age: a 
prospective birth cohort study. International Breastfeeding Journal 2020 
15:1, 15(1), 1–9. https://doi.org/10.1186/S13006-020-00326-4 

Kirby, N., Wright, B., & Allgar, V. (2020). Child mental health and resilience in 
the context of socioeconomic disadvantage: results from the Born in 
Bradford cohort study. European Child & Adolescent Psychiatry 2019 29:4, 
29(4), 467–477. https://doi.org/10.1007/S00787-019-01348-Y 

Kiviranta, P., Kuiri-Hänninen, T., Saari, A., Lamidi, M.-L., Dunkel, L., & 
Sankilampi, U. (2016). Transient Postnatal Gonadal Activation and Growth 
Velocity in Infancy. Pediatrics, 138(1). https://doi.org/10.1542/peds.2015-
3561 

Koh, K. H., Baba, M., Abdullah, R., & Zumbo, B. D. (2004). Psychological 
testing in Malaysia. Testing International, 14(1–2), 4–6. 

Koletzko, B. (2006). Long-Term Consequences of Early Feeding on Later 
Obesity Risk. In J. Rigo & E. E. Ziegler (Eds.), Protein and Energy 
Requirements in Infancy and Childhood (Vol. 58, Issue 58, pp. 1–18). 
Nestec Limited, Vevey/Karger AG, Basel. 
https://doi.org/10.1159/000094838 

Koletzko, B., Brands, B., Poston, L., Godfrey, K., & Demmelmair, H. (2012). 
Early nutrition programming of long-term health. Proceedings of the 
Nutrition Society, 71(3), 371–378. 
https://doi.org/10.1017/S0029665112000596 

© C
OPYRIG

HT U
PM



231 

 

Koletzko, B., Rodriguez-Palmero, M., Demmelmair, H., Fidler, N., Jensen, R., & 
Sauerwald, T. (2001). Physiological aspects of human milk lipids. Early 
Human Development, 65(Suppl. 2), S3–S18. https://doi.org/10.1016/S0378-
3782(01)00204-3 

Koletzko, B., Von Kries, R., Monasterolo, R. C., Subías, J. E., Scaglioni, S., 
Giovannini, M., Beyer, J., Demmelmair, H., Anton, B., Gruszfeld, D., 
Dobrzanska, A., Sengier, A., Langhendries, J. P., Cachera, M. F. R., & 
Grote, V. (2009). Infant feeding and later obesity risk. In B. Koletzko, T. 
Decsi, D. Molnár, & A. de la Hunty (Eds.), Advances in Experimental 
Medicine and Biology (Vol. 646, pp. 15–29). Springer Netherlands. 
https://doi.org/10.1007/978-1-4020-9173-5_2 

Kramer, M. S., Guo, T., Platt, R. W., Vanilovich, I., Sevkovskaya, Z., Dzikovich, 
I., Michaelsen, K. F., Dewey, K., Bogdanovich, N., Shishko, G., Maternal, 
B., Health Research Institute, C., Shapiro, S., Collet, J.-P., & Ducruet, T. 
(2004). Feeding effects on growth during infancy. The Journal of Pediatrics, 
145, 600–605. https://doi.org/10.1016/j.jpeds.2004.06.069 

Kramer, M. S., & Kakuma, R. (2012). Optimal duration of exclusive 
breastfeeding (Review). Cochrane Database of Systematic Reviews, 
8(CD003517). https://doi.org/10.1002/14651858.CD003517.pub2 

Kramer, M. S., Martin, R. M., Bogdanovich, N., Vilchuk, K., Dahhou, M., & 
Oken, E. (2014). Is restricted fetal growth associated with later adiposity? 
Observational analysis of a randomized trial. American Journal of Clinical 
Nutrition, 100(1), 176–181. https://doi.org/10.3945/ajcn.113.079590 

Kramer, M. S., Papageorghiou, A., Culhane, J., Bhutta, Z., Goldenberg, R. L., 
Gravett, M., Iams, J. D., Conde-Agudelo, A., Waller, S., Barros, F., Knight, 
H., & Villar, J. (2012). Challenges in defining and classifying the preterm 
birth syndrome. American Journal of Obstetrics & Gynecology, 206(2), 108–
112. https://doi.org/10.1016/J.AJOG.2011.10.864 

Kuchenbecker, J., Jordan, I., Reinbott, A., Herrmann, J., Jeremias, T., 
Kennedy, G., Muehlhoff, E., Mtimuni, B., & Krawinkel, M. B. (2015). 
Exclusive breastfeeding and its effect on growth of malawian infants: 
Results from a cross-sectional study. Paediatrics and International Child 
Health, 35(1), 14–23. https://doi.org/10.1179/2046905514Y.0000000134 

Kurstjens, S., & Wolke, D. (2001). Effects of Maternal Depression on Cognitive 
Development of Children Over the First 7 Years of Life. Journal of Child 
Psychology and Psychiatry, 42(5), 623–636. https://doi.org/10.1111/1469-
7610.00758 

Lai, D. C., Tseng, Y. C., & Guo, H. R. (2018). Characteristics of young children 
with developmental delays and their trends over 14 years in Taiwan: A 
population-based nationwide study. BMJ Open, 8(5). 
https://doi.org/10.1136/bmjopen-2017-020994 © C
OPYRIG

HT U
PM



232 

 

Larsen, L., Hartmann, P., & Nyborg, H. (2008). The stability of general 
intelligence from early adulthood to middle-age. Intelligence, 36(1), 29–34. 
https://doi.org/10.1016/J.INTELL.2007.01.001 

Lean, R. E., Paul, R. A., Smyser, C. D., & Rogers, C. E. (2018). Maternal 
intelligence quotient (IQ) predicts IQ and language in very preterm children 
at age 5 years. Journal of Child Psychology and Psychiatry, 59(2), 150–159. 
https://doi.org/10.1111/jcpp.12810 

Lee, W. S., Tee, C. W., Tan, A. G., Wong, S. Y., Chew, K. S., Cheang, H. K., 
Lim, T., Lum, L. C., & Aw, M. M. (2019). Parental concern of feeding 
difficulty predicts poor growth status in their child. Pediatrics and 
Neonatology, 60(6), 676–683. https://doi.org/10.1016/j.pedneo.2019.04.004 

Lenroot, R. K., Gogtay, N., Greenstein, D. K., Wells, E. M., Wallace, G. L., 
Clasen, L. S., Blumenthal, J. D., Lerch, J., Zijdenbos, A. P., Evans, A. C., 
Thompson, P. M., & Giedd, J. N. (2007). Sexual dimorphism of brain 
developmental trajectories during childhood and adolescence. NeuroImage, 
36(4), 1065–1073. https://doi.org/10.1016/j.neuroimage.2007.03.053 

Leroy, J. L., Ruel, M., Habicht, J. P., & Frongillo, E. A. (2014). Linear growth 
deficit continues to accumulate beyond the first 1000 days in low- and 
middle-income Countries: Global evidence from 51 national surveys. 
Journal of Nutrition, 144(9), 1460–1466. 
https://doi.org/10.3945/jn.114.191981 

Li, C., Zhu, N., Zeng, L., Dang, S., Zhou, J., Pei, L., Watson, V., Chen, T., 
Wang, D., & Yan, H. (2018). Effect of maternal pre-pregnancy underweight 
and average gestational weight gain on physical growth and intellectual 
development of early school-aged children. Scientific Reports, 8, 12014. 
https://doi.org/10.1038/s41598-018-30514-6 

Li, Y., Dai, Q., Jackson, J. C., & Zhang, J. (2008). Overweight is associated 
with decreased cognitive functioning among school-age children and 
adolescents. Obesity, 16(8), 1809–1815. 
https://doi.org/10.1038/oby.2008.296 

Li, Z., Kim, R., Vollmer, S., & Subramanian, S. V. (2020). Factors Associated 
With Child Stunting, Wasting, and Underweight in 35 Low- and Middle-
Income Countries. JAMA Network Open, 3(4), e203386. 
https://doi.org/10.1001/jamanetworkopen.2020.3386 

Limony, Y., Kozieł, S., & Friger, M. (2015). Age of onset of a normally timed 
pubertal growth spurt affects the final height of children. Pediatric Research, 
78(3), 351–355. https://doi.org/10.1038/pr.2015.104 

Lindberg, L., Danielsson, P., Persson, M., Marcus, C., & Hagman, E. (2020). 
Association of childhood obesity with risk of early all-cause and cause-
specific mortality: A Swedish prospective cohort study. PLOS Medicine, 
17(3), e1003078. https://doi.org/10.1371/JOURNAL.PMED.1003078 

© C
OPYRIG

HT U
PM



233 

 

Linver, M. R., Martin, A., & Brooks-Gunn, J. (2004). Measuring Infants’ Home 
Environment: The IT-HOME for Infants Between Birth and 12 Months in 
Four National Data Sets. Parenting, 4(2–3), 115–137. 
https://doi.org/10.1080/15295192.2004.9681267 

Liu, L., Ma, Y., Wang, N., Lin, W., Liu, Y., & Wen, D. (2019). Maternal body 
mass index and risk of neonatal adverse outcomes in China: a systematic 
review and meta-analysis. BMC Pregnancy and Childbirth 2019 19:1, 19(1), 
1–12. https://doi.org/10.1186/S12884-019-2249-Z 

Livingstone, M. B. E., Robson, P. J., & Wallace, J. M. W. (2004). Issues in 
dietary intake assessment of children and adolescents. British Journal of 
Nutrition, 92(S2), S213–S222. https://doi.org/10.1079/bjn20041169 

Lövdén, M., Fratiglioni, L., Glymour, M. M., Lindenberger, U., & Tucker-Drob, 
E. M. (2020). Education and Cognitive Functioning Across the Life Span: 
Https://Doi.Org/10.1177/1529100620920576, 21(1), 6–41. 
https://doi.org/10.1177/1529100620920576 

Lowe, P. A., Mayfield, J. W., & Reynolds, C. R. (2003). Gender differences in 
memory test performance among children and adolescents. Archives of 
Clinical Neuropsychology, 18(8), 865–878. https://doi.org/10.1016/S0887-
6177(02)00162-2 

Loy, S., Marhazlina, M., & Hamid Jan, J. (2013). Association between Maternal 
Food Group Intake and Birth Size. Sains Malaysiana, 42(11), 1633–1640. 

Lu, Y., Pearce, A., & Li, L. (2020). Weight gain in early years and subsequent 
body mass index trajectories across birth weight groups: a prospective 
longitudinal study. European Journal of Public Health, 30(2), 316–322. 
https://doi.org/10.1093/eurpub/ckz232 

Lucas, A. (2005). Long-Term Programming Effects of Early Nutrition — 
Implications for the Preterm Infant. Journal of Perinatology, 25(S2), S2–S6. 
https://doi.org/10.1038/sj.jp.7211308 

Ma, J. Q., Zhou, L. L., Hu, Y. Q., Liu, J. R., Liu, S. S., Zhang, J., & Sheng, X. Y. 
(2012). Feeding and growth of normal birth weight infants during the first 
year of life in Shanghai. Early Human Development, 88(10), 831–836. 
https://doi.org/10.1016/j.earlhumdev.2012.06.003 

Mahmudiono, T., Nindya, T. S., Andrias, D. R., Hario, Megatsari, Rachmah, Q., 
& Rosenkranz, R. (2018). Comparison of maternal nutrition literacy, dietary 
diversity , and food security among households with and without double 
burden of malnutrition in Surabaya , Indonesia. Malaysian Journal of 
Nutrition, 24(3), 359–370. 

MAL-ED Network Investigator. (2017). Childhood stunting in relation to the pre- 
and postnatal environment during the first 2 years of life: The MAL-ED 
longitudinal birth cohort study. PLOS Medicine, 14(10), e1002408. 
https://doi.org/10.1371/journal.pmed.1002408 

© C
OPYRIG

HT U
PM



234 

 

Manerkar, K., Harding, J., Conlon, C., & McKinlay, C. (2020). Maternal 
gestational diabetes and infant feeding, nutrition and growth: a systematic 
review and meta-analysis. British Journal of Nutrition, 123(11), 1201–1215. 
https://doi.org/10.1017/S0007114520000264 

Marciniak, A., Patro-Małysza, J., Kimber-Trojnar, Ż., Marciniak, B., Oleszczuk, 
J., & Leszczyńska-Gorzelak, B. (2017). Fetal programming of the metabolic 
syndrome. Taiwanese Journal of Obstetrics and Gynecology, 56(2), 133–
138. https://doi.org/10.1016/j.tjog.2017.01.001 

Martin, C. L., Siega-Riz, A. M., Sotres-Alvarez, D., Robinson, W. R., Daniels, J. 
L., Perrin, E. M., & Stuebe, A. M. (2016). Maternal dietary patterns during 
pregnancy are associated with child growth in the first 3 years of life. 
Journal of Nutrition, 146(11), 2281–2288. 
https://doi.org/10.3945/jn.116.234336 

Martínez-Hortelano, J. A., Álvarez-Bueno, C., Cavero-Redondo, I., Herráiz-
Adillo, Á., Berlanga-Macías, C., & Martínez-Vizcaíno, V. (2020). Gestational 
weight gain and offspring’s cognitive skills: a systematic review and meta-
analysis. BMC Pediatrics 2020 20:1, 20(1), 1–12. 
https://doi.org/10.1186/S12887-020-02429-7 

Martins, V. J. B., Toledo Florê Ncio, T. M. M., Grillo, L. P., Do, M., Franco, C. 
P., Martins, P. A., Paula, A., Clemente, G., Santos, C. D. L., De, M., Vieira, 
F. A., & Sawaya, A. L. (2011). Long-Lasting Effects of Undernutrition. Int. J. 
Environ. Res. Public Health, 8, 1817–1846. 
https://doi.org/10.3390/ijerph8061817 

Martinson, M. L., & Reichman, N. E. (2016). Socioeconomic inequalities in low 
birth weight in the United States, the United Kingdom, Canada, and 
Australia. American Journal of Public Health, 106(4), 748–754. 
https://doi.org/10.2105/AJPH.2015.303007 

Martorell, R., & Nguyen, P. (2010). Interrelationship between Growth and 
Development in Low and Middle Income Countries. In A. Lucas, M. 
Makrides, & E. E. Ziegler (Eds.), Importance of Growth for Health and 
Development (Vol. 65). Nestec Limited, Vevey/Karger AG, Basel. 
https://doi.org/10.1159/000281151 

Martorell, R., & Young, M. F. (2012). Patterns of Stunting and Wasting: 
Potential Explanatory Factors. Advances in Nutrition, 3(2), 227–233. 
https://doi.org/10.3945/an.111.001107 

Matore, M. E. @ E. M., Noh, M. F. M., Zainal, M. A., & Matore, E. R. M. (2020). 
Establishing factorial validity in Raven advanced progressive matrices 
(RAPM) in measuring IQ from polytechnic students’ ability using exploratory 
factor analysis (EFA). 248–250. 

Matthews, E. K., Wei, J., & Cunningham, S. A. (2017). Relationship between 
prenatal growth, postnatal growth and childhood obesity: a review. 
European Journal of Clinical Nutrition Advance Online Publication, 1–12. 
https://doi.org/10.1038/ejcn.2016.258 

© C
OPYRIG

HT U
PM



235 

 

McCormick, B. J. J., Richard, S. A., Caulfield, L. E., Pendergast, L. L., 
Seidman, J. C., Koshy, B., Roshan, R., Shrestha, R., Svensen, E., Blacy, L., 
Rasmussen, Z., Maphula, A., Scharf, R., Nahar, B., Haque, S., Rasheed, 
M., Oria, R., Rogawski, E. T., Murray-Kolb, L. E., … Svensen, E. (2019). 
Early Life Child Micronutrient Status, Maternal Reasoning, and a Nurturing 
Household Environment have Persistent Influences on Child Cognitive 
Development at Age 5 years: Results from MAL-ED. The Journal of 
Nutrition, 149(8), 1460–1469. https://doi.org/10.1093/jn/nxz055 

McCoy, D. C., Peet, E. D., Ezzati, M., Danaei, G., Black, M. M., Sudfeld, C. R., 
Fawzi, W., & Fink, G. (2016). Early Childhood Developmental Status in 
Low- and Middle-Income Countries: National, Regional, and Global 
Prevalence Estimates Using Predictive Modeling. PLoS Medicine, 13(6), 1–
18. https://doi.org/10.1371/journal.pmed.1002034 

McCoy, D. C., Waldman, M., Credi Field Team, & Fink, G. (2018). Measuring 
early childhood development at a global scale: Evidence from the 
Caregiver-Reported Early Development Instruments. Early Childhood 
Research Quarterly, 45, 58–68. 
https://doi.org/10.1016/j.ecresq.2018.05.002 

Mccrory, M. A., Hajduk, C. L., & Roberts, S. B. (2002). Procedures for 
screening out inaccurate reports of dietary energy intake. Public Health 
Nutrition, 5(6a), 873–882. https://doi.org/10.1079/phn2002387 

McIntyre, M. H., & Edwards, C. P. (2009). The Early Development of Gender 
Differences. Annual Review of Anthropology, 38, 83–97. 
https://doi.org/10.1146/annurev-anthro-091908-164338 

Mendez, M. A., Torrent, M., Julvez, J., Ribas-Fitó, N., Kogevinas, M., & Sunyer, 
J. (2009). Maternal fish and other seafood intakes during pregnancy and 
child neurodevelopment at age 4 years. Public Health Nutrition, 12(10), 
1702–1710. https://doi.org/10.1017/S1368980008003947 

Merz, E. C., Landry, S. H., Williams, J. M., Barnes, M. A., Eisenberg, N., 
Spinrad, T. L., Valiente, C., Assel, M., Taylor, H. B., Lonigan, C. J., Phillips, 
B. M., Clancy-Menchetti, J., Zucker, T. A., Swank, P. R., Crawford, A., 
Huang, W., de Villiers, J., de Villiers, P., Starkey, P., & Klein, A. (2014). 
Associations among parental education, home environment quality, effortful 
control, and preacademic knowledge. Journal of Applied Developmental 
Psychology, 35(4), 304–315. https://doi.org/10.1016/j.appdev.2014.04.002 

Miao, M., Dai, M., Zhang, Y., Sun, F., Guo, X., & Sun, G. (2017). Influence of 
maternal overweight, obesity and gestational weight gain on the perinatal 
outcomes in women with gestational diabetes mellitus. Scientific Reports 
2017 7:1, 7(1), 1–8. https://doi.org/10.1038/s41598-017-00441-z 

Michaelsen, K. F., Grummer-Strawn, L., & Bégin, F. (2017). Emerging issues in 
complementary feeding: Global aspects. Maternal & Child Nutrition, 13(S2), 
e12444. https://doi.org/10.1111/MCN.12444 

© C
OPYRIG

HT U
PM



236 

 

Miller, N. C., & Georgieff, M. K. (2017). Maternal Nutrition and Child 
Neurodevelopment: Actions Across Generations. Journal of Pediatrics, 187, 
10–13. https://doi.org/10.1016/j.jpeds.2017.04.065 

Millward, D. J. (2017). Nutrition, infection and stunting: The roles of deficiencies 
of individual nutrients and foods, and of inflammation, as determinants of 
reduced linear growth of children. Nutrition Research Reviews, 30(1), 50–
72. https://doi.org/10.1017/S0954422416000238 

Ministry of Economic Affairs. (2018). Mid-term review of the Eleventh Malaysia 
Plan 2016-2020: New priorities and emphases. Economic Planning Unit, 
Ministry of Economic Affairs, Malaysia. 

Mireku, M. O., Cot, M., Massougbodji, A., & Bodeau-Livinec, F. (2020). 
Relationship between Stunting, Wasting, Underweight and Geophagy and 
Cognitive Function of Children. Journal of Tropical Pediatrics, 66(5), 517–
527. https://doi.org/10.1093/tropej/fmaa009 

Mithyantha, R., Kneen, R., McCann, E., & Gladstone, M. (2017). Current 
evidence-based recommendations on investigating children with global 
developmental delay. Archives of Disease in Childhood, 102(11), 1071–
1076. https://doi.org/10.1136/archdischild-2016-311271 

MOH. (2003). Malaysian Adult Nutrition Survey 2003 - Volume 1: Methodology 
(Vol. 1). Ministry of Health Malaysia. 

Mohammed, S. H., Larijani, B., & Esmaillzadeh, A. (2019). Concurrent anemia 
and stunting in young children: Prevalence, dietary and non-dietary 
associated factors. Nutrition Journal, 18(1). https://doi.org/10.1186/s12937-
019-0436-4 

Mohd Nasir, M. T., Norimah, A. K., Hazizi, A. S., Nurliyana, A. R., Loh, S. H., & 
Suraya, I. (2012). Child feeding practices, food habits, anthropometric 
indicators and cognitive performance among preschoolers in Peninsular 
Malaysia. Appetite, 58(2012), 525–530. 
https://doi.org/10.1016/j.appet.2012.01.007 

Mohd Shariff, Z., Bond, J. T., & Johnson, N. E. (2000). Nutrition and 
educational achievement of urban primary schoolchildren in Malaysia. Asia 
Pacific Journal of Clinical Nutrition, 9(4), 264–273. 
https://doi.org/10.1046/j.1440-6047.2000.00191.x 

Mosli, R. H., Lumeng, J. C., Kaciroti, N., Peterson, K. E., Rosenblum, K., 
Baylin, A., & Miller, A. L. (2015). Higher weight status of only and last-born 
children. Maternal feeding and child eating behaviors as underlying 
processes among 4-8 year olds. Appetite, 92, 167–172. 
https://doi.org/10.1016/j.appet.2015.05.021 

Motta, M. E. F. A., Da Silva, G. A. P., Araújo, O. C., Lira, P. I., & Lima, M. D. C. 
(2005). Does birth weight affect nutritional status at the end of first year of 
life? Jornal de Pediatria, 81(5), 377–382. https://doi.org/10.2223/JPED.1388 

© C
OPYRIG

HT U
PM



237 

 

Mous, S. E., Schoemaker, N. K., Blanken, L. M. E., Thijssen, S., van der Ende, 
J., Polderman, T. J. C., Jaddoe, V. W. V., Hofman, A., Verhulst, F. C., 
Tiemeier, H., & White, T. (2017). The association of gender, age, and 
intelligence with neuropsychological functioning in young typically 
developing children: The Generation R study. Applied Neuropsychology: 
Child, 6(1), 22–40. https://doi.org/10.1080/21622965.2015.1067214 

Mous, S. E., Schoemaker, N. K., Blanken, L. M. E., Thijssen, S., Van Der 
Ende, J., Polderman, T. J. C., Jaddoe, V. W. V, Hofman, A., Verhulst, F. C., 
Tiemeier, H., & White, T. (2017). The association of gender, age, and 
intelligence with neuropsychological functioning in young typically 
developing children: The Generation R study. Applied Neuropsychology: 
Child, 6(1), 22–40. https://doi.org/10.1080/21622965.2015.1067214 

Muraro, A. P., de Souza, R. A. G., Rodrigues, P. R. M., Ferreira, M. G., & 
Sichieri, R. (2017). Efeitos da classe econômica e mobilidade social no 
crescimento linear desde a infância até a adolescência. Revista Brasileira 
de Epidemiologia, 20(3), 514–525. https://doi.org/10.1590/1980-
5497201700030013 

Murray, G. K., Jones, P. B., Kuh, D., & Richards, M. (2007). Infant 
developmental milestones and subsequent cognitive function. Annals of 
Neurology, 62(2), 128–136. https://doi.org/10.1002/ana.21120 

Murtaza, S. F., Gan, W. Y., Sulaiman, N., & Mohd Shariff, Z. (2018). Factors 
associated with stunting among Orang Asli preschool children in Negeri 
Sembilan, Malaysia. Mal J Nutr, 24(2), 215–226. 

Murtaza, S. F., Gan, W. Y., Sulaiman, N., Mohd Shariff, Z., & Ismail, S. I. F. 
(2019). Sociodemographic, nutritional, and environmental factors are 
associated with cognitive performance among Orang Asli children in 
Malaysia. PLoS ONE, 14(7), e0219841. 
https://doi.org/10.1371/journal.pone.0219841 

Mustaffa, M. S., Marappan, D. a/p, Abu, M. S., Khan, A., & Ahmad, R. (2014). 
Social Support during Pre-Natal and Post-Natal Stage: Influence on 
Maternal Depression and Mental Well-being. Procedia - Social and 
Behavioral Sciences, 143, 417–422. 
https://doi.org/10.1016/J.SBSPRO.2014.07.506 

Nacy, S. M., Kbah, S. N., Jafer, H. A., & Al-Shaalan, I. (2016). Controlling a 
Servo Motor Using EEG Signals from the Primary Motor Cortex. American 
Journal of Biomedical Engineering, 6(5), 139–146. 
https://doi.org/10.5923/j.ajbe.20160605.02 

Nakagawa, A., Sukigara, M., Miyachi, T., & Nakai, A. (2016). Relations 
between temperament, sensory processing, and motor coordination in 3-
year-old children. Frontiers in Psychology, 7(APR), 623. 
https://doi.org/10.3389/fpsyg.2016.00623 

Nampijja, M., Kizindo, R., Apule, B., Lule, S., Muhangi, L., Titman, A., Elliott, 
A., Alcock, K., & Lewis, C. (2018). The role of the home environment in 

© C
OPYRIG

HT U
PM



238 

 

neurocognitive development of children living in extreme poverty and with 
frequent illnesses: A cross-sectional study. Wellcome Open Research, 
3(152). https://doi.org/10.12688/wellcomeopenres.14702.1 

NCCFN. (2010). Malaysian Dietary Guidelines 2010. National Coordinating 
Committee on Food and Nutrition (NCCFN), Ministry of Health Malaysia. 

NCCFN. (2017). Recommended Nutrient Intakes for Malaysia. National 
Coordinating Committee on Food and Nutrition (NCCFN), Ministry of Health 
Malaysia. 

NCD-RisC. (2017). Worldwide trends in body-mass index, underweight, 
overweight, and obesity from 1975 to 2016: a pooled analysis of 2416 
population-based measurement studies in 128·9 million children, 
adolescents, and adults. The Lancet, 390(10113), 2627–2642. 
https://doi.org/10.1016/S0140-6736(17)32129-3 

Neelon, S. E. B., Oken, E., Taveras, E. M., Rifas-Shiman, S. L., & Gillman, M. 
W. (2012). Age of achievement of gross motor milestones in infancy and 
adiposity at age 3 years. Maternal and Child Health Journal, 16(5), 1015–
1020. https://doi.org/10.1007/s10995-011-0828-3 

Neves, P. A. R., Gatica-Domínguez, G., Santos, I. S., Bertoldi, A. D., 
Domingues, M., Murray, J., & Silveira, M. F. (2020). Poor maternal 
nutritional status before and during pregnancy is associated with suspected 
child developmental delay in 2-year old Brazilian children. Scientific 
Reports, 10(1), 1–11. https://doi.org/10.1038/s41598-020-59034-y 

Nguyen, P. H., DiGirolamo, A. M., Gonzalez-Casanova, I., Young, M., Kim, N., 
Nguyen, S., Martorell, R., & Ramakrishnan, U. (2018). Influences of early 
child nutritional status and home learning environment on child development 
in Vietnam. Maternal and Child Nutrition, 14(1), 1–11. 
https://doi.org/10.1111/mcn.12468 

Norimah, A., Safiah, M., Jamal, K., Siti Haslinda, Zuhaida, H., Rohida, S., 
Fatimah, S., Siti Norazlin, Poh, B., Kandiah, M., Zalilah, M., Wan Manan, 
W., Fatimah, S., & Azmi, M. (2008). Food Consumption Patterns: Findings 
from the Malaysian Adult Nutrition Survey (MANS). Malaysian Journal of 
Nutrition, 14(1), 25–39. 

Nurliyana, A. R., Mohd Nasir, M. T., Zalilah, M. S., & Rohani, A. (2015). Dietary 
patterns and cognitive ability among 12- to 13 year-old adolescents in 
Selangor, Malaysia. Public Health Nutrition, 18(2), 303–312. 
https://doi.org/10.1017/S1368980014000068 

Nurliyana, A. R., Mohd Shariff, Z., Mohd Taib, M. N., Gan, W. Y., & Tan, K.-A. 
(2020). Early growth and home environment are associated with cognitive 
development in the first year of life of Malaysian infants. Early Human 
Development, 140(2020), 104890. 
https://doi.org/10.1016/j.earlhumdev.2019.104890 

© C
OPYRIG

HT U
PM



239 

 

Nyaradi, A., Li, J., Hickling, S., Foster, J., & Oddy, W. H. (2013). The role of 
nutrition in children’s neurocognitive development, from pregnancy through 
childhood. Frontiers in Human Neuroscience, 7, 97. 
https://doi.org/10.3389/fnhum.2013.00097 

Obradović, J., Yousafzai, A. K., Finch, J. E., & Rasheed, M. A. (2016). Maternal 
scaffolding and home stimulation: Key mediators of early intervention 
effects on children’s cognitive development. Developmental Psychology, 
52(9), 1409–1421. https://doi.org/10.1037/dev0000182 

Ochiai, H., Shirasawa, T., Ohtsu, T., Nishimura, R., Morimoto, A., Obuchi, R., 
Hoshino, H., Tajima, N., & Kokaze, A. (2012). Number of siblings, birth 
order, and childhood overweight: A population-based cross-sectional study 
in Japan. BMC Public Health, 12(1), 766. https://doi.org/10.1186/1471-
2458-12-766 

Oken, E., Østerdal, M., Gillman, M., Knudsen, V., Halldorsson, T., Strøm, M., 
Bellinger, D., Hadders-Algra, M., Michaelsen, K., & Olsen, S. (2008). 
Associations of maternal fish intake during pregnancy and breastfeeding 
duration with attainment of developmental milestones in early childhood: a 
study from the Danish National Birth Cohort. The American Journal of 
Clinical Nutrition, 88(3), 789–796. https://doi.org/10.1093/AJCN/88.3.789 

Okubo, H., Miyake, Y., Sasaki, S., Tanaka, K., Murakami, K., Hirota, Y., Osaka 
Maternal, Kanzaki, H., Kitada, M., Horikoshi, Y., Ishiko, O., Nakai, Y., 
Nishio, J., Yamamasu, S., Yasuda, J., Kawai, S., Yanagihara, K., Wakuda, 
K., Kawashima, T., … Ohya, Y. (2012). Maternal dietary patterns in 
pregnancy and fetal growth in Japan: the Osaka Maternal and Child Health 
Study. The British Journal of Nutrition, 107(10), 1526–1533. 
https://doi.org/10.1017/S0007114511004636 

Oliveira, A., De Lauzon-Guillain, B., Jones, L., Emmett, P., Moreira, P., Ramos, 
E., Charles, M. A., & Lopes, C. (2015). Birth weight and eating behaviors of 
young children. Journal of Pediatrics, 166(1), 59-65.e3. 
https://doi.org/10.1016/j.jpeds.2014.09.031 

Olusanya, B. O., & Renner, J. K. (2013). Pattern and characteristics of growth 
faltering in early infancy in an urban Sub-Saharan African setting. Pediatrics 
and Neonatology, 54(2), 119–127. 
https://doi.org/10.1016/j.pedneo.2012.12.010 

Ong, K. K., Ahmed, M. L., Emmett, P. M., Preece, M. A., & Dunger, D. B. 
(2000). Association between postnatal catch-up growth and obesity in 
childhood: prospective cohort study. BMJ (Clinical Research Ed.), 
320(7240), 967–971. https://doi.org/10.1136/bmj.320.7240.967 

Ong, K. K., Emmett, P. M., Noble, S., Ness, A., & Dunger, D. B. (2006). Dietary 
Energy Intake at the Age of 4 Months Predicts Postnatal Weight Gain and 
Childhood Body Mass Index. Pediatrics, 117(3), e503-8. 
https://doi.org/10.1542/peds.2005-1668 

© C
OPYRIG

HT U
PM



240 

 

Ong, L. C., Boo, N. Y., & Chandran, V. (2001). Predictors of 
neurodevelopmental outcome of Malaysian very low birthweight children at 
4 years of age. Journal of Paediatrics and Child Health, 37(4), 363–368. 
https://doi.org/10.1046/j.1440-1754.2001.00694.x 

Ong, L., Chandran, V., Lim, Y., Chen, A., & Poh, B. (2010). Factors associated 
with poor academic achievement among urban primary school children in 
Malaysia. Singapore Med J, 51(3), 247. 

Orri, M., Côté, S. M., Tremblay, R. E., & Doyle, O. (2019). Impact of an early 
childhood intervention on the home environment, and subsequent effects on 
child cognitive and emotional development: A secondary analysis. PLoS 
ONE, 14(7). https://doi.org/10.1371/journal.pone.0219133 

Özaltin, E., Hill, K., & Subramanian, S. V. (2010). Association of Maternal 
Stature With Offspring Mortality, Underweight, and Stunting in Low- to 
Middle-Income Countries. JAMA, 303(15), 1507. 
https://doi.org/10.1001/jama.2010.450 

Palejwala, M. H., & Fine, J. G. (2015). Gender differences in latent cognitive 
abilities in children aged 2 to 7. Intelligence, 48, 96–108. 
https://doi.org/10.1016/j.intell.2014.11.004 

Palinski, W. (2014). Effect of Maternal Cardiovascular Conditions and Risk 
Factors on Offspring Cardiovascular Disease. Circulation, 129(20), 2066–
2077. https://doi.org/10.1161/CIRCULATIONAHA.113.001805 

Palmano, K., Rowan, A., Guillermo, R., Guan, J., & McJarrow, P. (2015). The 
role of gangliosides in neurodevelopment. In Nutrients (Vol. 7, Issue 5, pp. 
3891–3913). MDPI AG. https://doi.org/10.3390/nu7053891 

Paquin, C., Cote, S. M., Tremblay, R. E., Seguin, J. R., Boivin, M., & Herba, C. 
M. (2020). Maternal depressive symptoms and children’s cognitive 
development: Does early childcare and child’s sex matter? PLoS ONE, 
15(1), 1–20. https://doi.org/10.1371/journal.pone.0227179 

Parade, S. H., & Leerkes, E. M. (2008). The reliability and validity of the Infant 
Behavior Questionnaire-Revised. Infant Behavior and Development, 31(4), 
637–646. https://doi.org/10.1016/j.infbeh.2008.07.009 

Patel, R., Tilling, K., Lawlor, D. A., Howe, L. D., Bogdanovich, N., Matush, L., 
Nicoli, E., Kramer, M. S., & Martin, R. M. (2014). Socioeconomic differences 
in childhood length/height trajectories in a middle-income country: A cohort 
study. BMC Public Health, 14(1), 932. https://doi.org/10.1186/1471-2458-
14-932 

Paul, A. A., Black, A. E., Evans, J., Cole, T. J., & Whitehead, R. G. (1988). 
Breastmilk intake and growth in infants from two to ten months. Journal of 
Human Nutrition and Dietetics, 1, 437–450. https://doi.org/10.1111/j.1365-
277X.1988.tb00217.x 

© C
OPYRIG

HT U
PM



241 

 

Pearce, J., Taylor, M., & Langley-Evans, S. (2013). Timing of the introduction 
of complementary feeding and risk of childhood obesity: a systematic 
review. International Journal of Obesity (Lond.), 37(10), 1295–1306. 
https://doi.org/10.1038/IJO.2013.99 

Peet, E. D., McCoy, D. C., Danaei, G., Ezzati, M., Fawzi, W., Jarvelin, M. R., 
Pillas, D., & Fink, G. (2015). Early childhood development and schooling 
attainment: Longitudinal evidence from British, Finnish and Philippine Birth 
Cohorts. PLoS ONE, 10(9). https://doi.org/10.1371/journal.pone.0137219 

Pendergast, L. L., Schaefer, B. A., Murray-Kolb, L. E., Svensen, E., Shrestha, 
R., Rasheed, M. A., Scharf, R. J., Kosek, M., Vasquez, A. O., Maphula, A., 
Costa, H., Rasmussen, Z. A., Yousafzai, A., Tofail, F., Seidman, J. C., 
Acosta, A. M., de Burga, R. R., Chavez, C. B., Flores, J. T., … Strand, T. 
(2018). Assessing development across cultures: Invariance of the Bayley-III 
scales across seven international MAL-ED sites. School Psychology 
Quarterly, 33(4), 604–614. https://doi.org/10.1037/spq0000264 

Pérez-Pereira, M., Fernández, M. P., Gómez-Taibo, M. L., Martínez-López, Z., 
& Arce, C. (2020). A follow-up study of cognitive development in low risk 
preterm children. International Journal of Environmental Research and 
Public Health, 17(7), 2380. https://doi.org/10.3390/ijerph17072380 

Peters, S. A. E., Huxley, R. R., & Woodward, M. (2016). Women’s reproductive 
health factors and body adiposity: Findings from the UK Biobank. 
International Journal of Obesity, 40(5), 803–808. 
https://doi.org/10.1038/ijo.2015.254 

Peyre, H., Charkaluk, M.-L., Forhan, A., Heude, B., & Ramus, F. (2017). Do 
developmental milestones at 4, 8, 12 and 24 months predict IQ at 5e6 years 
old? Results of the EDEN motherechild cohort. European Journal of 
Paediatric Neurology, 21, 272–279. 
https://doi.org/10.1016/j.ejpn.2016.11.001 

Pluymen, L. P. M., Wijga, A. H., Gehring, U., Koppelman, G. H., Smit, H. A., & 
van Rossem, L. (2018). Early introduction of complementary foods and 
childhood overweight in breastfed and formula-fed infants in the 
Netherlands: the PIAMA birth cohort study. European Journal of Nutrition, 
57(5), 1985–1993. https://doi.org/10.1007/s00394-018-1639-8 

Poh, B. K., Lee, S. T., Yeo, G. S., Tang, K. C., Noor Afifah, A. R., Siti Hanisa, 
A., Parikh, P., Wong, J. E., & Ng, A. L. O. (2019). Low socioeconomic status 
and severe obesity are linked to poor cognitive performance in Malaysian 
children. BMC Public Health, 19(S4), 541. https://doi.org/10.1186/s12889-
019-6856-4 

Poh, B. K., Ng, B. K., Siti Haslinda, M. D., Nik Shanita, S., Wong, J. E., Budin, 
S. B., Ruzita, A. T., Ng, L. O., Khouw, I., & Norimah, A. K. (2013). 
Nutritional status and dietary intakes of children aged 6 months to 12 years: 
findings of the Nutrition Survey of Malaysian Children (SEANUTS Malaysia). 
British Journal of Nutrition, 110(S3), S21–S35. 
https://doi.org/10.1017/S0007114513002092 

© C
OPYRIG

HT U
PM



242 

 

Polk, S., Thornton, R. J., Caulfield, L., & Muñoz, A. (2016). Rapid infant weight 
gain and early childhood obesity in low-income Latinos and non-Latinos. 
Public Health Nutrition, 19(10), 1777–1784. 
https://doi.org/10.1017/S1368980015003201 

Pongcharoen, T., DiGirolamo, A. M., Ramakrishnan, U., Winichagoon, P., 
Flores, R., & Martorell, R. (2011). Long-term effects of iron and zinc 
supplementation during infancy on cognitive function at 9 y of age in 
northeast Thai children: a follow-up study–. The American Journal of 
Clinical Nutrition, 93(3), 636–643. https://doi.org/10.3945/AJCN.110.002220 

Potmesilova, P., & Potmesil, M. (2021). Temperament and School Readiness – 
A Literature Review. Frontiers in Psychology, 0, 1797. 
https://doi.org/10.3389/FPSYG.2021.599411 

Prado, E. L., & Dewey, K. G. (2014). Nutrition and brain development in early 
life. Nutrition Reviews, 72(4), 267–284. https://doi.org/10.1111/nure.12102 

Prell, C., & Koletzko, B. (2016). Breastfeeding and complementary feeding. 
Deutsches Arzteblatt International, 113(25), 435–444. 
https://doi.org/10.3238/arztebl.2016.0435 

Prendergast, A. J., & Humphrey, J. H. (2014). The stunting syndrome in 
developing countries. Paediatrics and International Child Health, 34(4), 
250–265. https://doi.org/10.1179/2046905514Y.0000000158 

Psaki, S. R., Seidman, J. C., Miller, M., Gottlieb, M., Bhutta, Z. A., Ahmed, T., 
Ahmed, A. M. S., Bessong, P., John, S. M., Kang, G., Kosek, M., Lima, A., 
Shrestha, P., Svensen, E., & Checkley, W. (2014). Measuring 
socioeconomic status in multicountry studies: Results from the eight-country 
MAL-ED study. Population Health Metrics, 12(1), 8. 
https://doi.org/10.1186/1478-7954-12-8 

Puccio, G., Alliet, P., Cajozzo, C., Janssens, E., Corsello, G., Sprenger, N., 
Wernimont, S., Egli, D., Gosoniu, L., & Steenhout, P. (2017). Effects of 
Infant Formula With Human Milk Oligosaccharides on Growth and Morbidity. 
Journal of Pediatric Gastroenterology and Nutrition, 64(4), 624–631. 
https://doi.org/10.1097/MPG.0000000000001520 

Putnam, S. P., & Gartstein, M. A. (2017). Aggregate temperament scores from 
multiple countries: Associations with aggregate personality traits, cultural 
dimensions, and allelic frequency. Journal of Research in Personality, 67, 
157–170. https://doi.org/10.1016/J.JRP.2016.07.009 

Quigley, M. A., Hockley, C., Carson, C., Kelly, Y., Renfrew, M. J., & Sacker, A. 
(2012). Breastfeeding is associated with improved child cognitive 
development: A population-based cohort study. Journal of Pediatrics, 
160(1), 25–32. https://doi.org/10.1016/j.jpeds.2011.06.035 

Quyen, P. N., Nga, H. T., Chaffee, B., Ngu, T., & King, J. C. (2020). Effect of 
maternal prenatal food supplementation, gestational weight gain, and 
breast-feeding on infant growth during the first 24 months of life in rural 

© C
OPYRIG

HT U
PM



243 

 

Vietnam. PLOS ONE, 15(6), e0233671. 
https://doi.org/10.1371/JOURNAL.PONE.0233671 

Rachmi, C. N., Agho, K. E., Li, M., & Baur, L. A. (2016). Stunting, underweight 
and overweight in children aged 2.0-4.9 years in Indonesia: Prevalence 
trends and associated risk factors. PLoS ONE, 11(5), e0154756. 
https://doi.org/10.1371/journal.pone.0154756 

Rahman, M. S., Howlader, T., Masud, M. S., & Rahman, M. L. (2016). 
Association of low-birth weight with malnutrition in children under five years 
in Bangladesh: Do mother’s education, socio-economic status, and birth 
interval matter? PLoS ONE, 11(6). 
https://doi.org/10.1371/journal.pone.0157814 

Rahman, M. S., Mushfiquee, M., Masud, M. S., & Howlader, T. (2019). 
Association between malnutrition and anemia in under-five children and 
women of reproductive age: Evidence from Bangladesh demographic and 
Health Survey 2011. PLoS ONE, 14(7). 
https://doi.org/10.1371/journal.pone.0219170 

Rajarajeswari, K., Venugopal, V., & Saraswathy, M. (2017). Challenges and 
Opportunities in Dietary Assessment of Pregnant Women in Tamil Nadu. 
Indian Journal of Nutrition, 4(3), 165. 
https://www.opensciencepublications.com/fulltextarticles/IJN-2395-2326-4-
165.html 

Rashid, A., Park, T., Macneal, K., Iannotti, L., & Ross, W. (2018). Maternal Diet 
and Morbidity Factors Associated with Low Birth Weight in Haiti: A Case-
Control Study. Health Equity, 2(1), 139–144. 
https://doi.org/10.1089/HEQ.2017.0063 

Raven, JC. (1998). Standard Progressive Matrices Sets A, B, C, D & E. 
Pearson Education Inc. 

Raven, John. (2000). The Raven’s Progressive Matrices: Change and Stability 
over Culture and Time. Cognitive Psychology, 41(1), 1–48. 
https://doi.org/10.1006/COGP.1999.0735 

Reinhardt, K., & Fanzo, J. (2014). Addressing Chronic Malnutrition through 
Multi-Sectoral, Sustainable Approaches: A Review of the Causes and 
Consequences. Frontiers in Nutrition, 1, 13. 
https://doi.org/10.3389/fnut.2014.00013 

Robertson, R. C., Manges, A. R., Finlay, B. B., & Prendergast, A. J. (2019). 
The Human Microbiome and Child Growth – First 1000 Days and Beyond. 
Trends in Microbiology, 27(2), 131–147. 
https://doi.org/10.1016/j.tim.2018.09.008 

Robinson, S. M., Marriott, L. D., Crozier, S. R., Harvey, N. C., Gale, C. R., 
Inskip, H. M., Baird, J., Law, C. M., Godfrey, K. M., & Cooper, C. (2009). 
Variations in Infant Feeding Practice Are Associated with Body Composition 
in Childhood: A Prospective Cohort Study. The Journal of Clinical 

© C
OPYRIG

HT U
PM



244 

 

Endocrinology & Metabolism, 94(8), 2799–2805. 
https://doi.org/10.1210/jc.2009-0030 

Robles, M. C., Campoy, C., Fernandez, L. G., Lopez-Pedrosa, J. M., Rueda, 
R., & Martin, M. J. (2015). Maternal Diabetes and Cognitive Performance in 
the Offspring: A Systematic Review and Meta-Analysis. PLoS ONE, 10(11). 
https://doi.org/10.1371/JOURNAL.PONE.0142583 

Rockers, P., Sharda, A., & Shet, A. (2019). Maternal Malnutrition, 
Breastfeeding, and Child Inflammation in India (P11-025-19). Current 
Developments in Nutrition, 3(Supplement_1). 
https://doi.org/10.1093/CDN/NZZ048.P11-025-19 

Rohana, J., Boo, N. Y., Chandran, V., & Sarvananthan, R. (2011). 
Neurodevelopmental Outcome of Newborns with Persistent Pulmonary 
Hypertension. The Malaysian Journal of Medical Sciences : MJMS, 18(4), 
58. /pmc/articles/PMC3328938/ 

Rollè, L., Gullotta, G., Trombetta, T., Curti, L., Gerino, E., Brustia, P., & 
Caldarera, A. M. (2019). Father Involvement and Cognitive Development in 
Early and Middle Childhood: A Systematic Review. Frontiers in Psychology, 
10(OCT), 2405. https://doi.org/10.3389/fpsyg.2019.02405 

Ronfani, L., Vecchi Brumatti, L., Mariuz, M., Tognin, V., Bin, M., Ferluga, V., 
Knowles, A., Montico, M., & Barbone, F. (2015). The Complex Interaction 
between Home Environment, Socioeconomic Status, Maternal IQ and Early 
Child Neurocognitive Development: A Multivariate Analysis of Data 
Collected in a Newborn Cohort Study. PLoS ONE, 10(5), e0127052. 
https://doi.org/10.1371/journal.pone.0127052 

Rosales, F. J., Reznick, J. S., & Zeisel, S. H. (2009). Understanding the role of 
nutrition in the brain and behavioral development of toddlers and preschool 
children: identifying and addressing methodological barriers. Nutritional 
Neuroscience, 12(5), 190–202. https://doi.org/10.1179/147683009X423454 

Roth, D. E., Krishna, A., Leung, M., Shi, J., Bassani, D. G., & Barros, A. J. D. 
(2017). Early childhood linear growth faltering in low-income and middle-
income countries as a whole-population condition: analysis of 179 
Demographic and Health Surveys from 64 countries (1993–2015). The 
Lancet Global Health, 5(12), e1249–e1257. https://doi.org/10.1016/S2214-
109X(17)30418-7 

Rothbart, M. K. (1981). Measurement of temperament in infancy. Child 
Development, 52, 569–578. 

Rothbart, M. K. (2007). Temperament, Development, and Personality. Current 
Directions in Psychological Science, 16(4), 207–212. 
https://doi.org/10.1111/j.1467-8721.2007.00505.x 

Sabri, N. ‘Amirah ‘Inani, Gan, W. Y., Law, L. S., Chin, Y. S., & Mohd Shariff, Z. 
(2020). Factors associated with cognitive and motor delays in Malaysian 

© C
OPYRIG

HT U
PM



245 

 

infants aged 6–12 months. Early Child Development and Care. 
https://doi.org/10.1080/03004430.2020.1801666 

Sacker, A., Quigley, M. A., & Kelly, Y. J. (2006). Breastfeeding and 
developmental delay: Findings from the millennium cohort study. Pediatrics, 
118(3). https://doi.org/10.1542/peds.2005-3141 

Safari, A., Shariff, Z. M., Kandiah, M., Rashidkhani, B., & Fereidooni, F. (2013). 
Dietary patterns and risk of colorectal cancer in Tehran Province: A case-
control study. BMC Public Health, 13(1), 222. https://doi.org/10.1186/1471-
2458-13-222 

Sandjaja, Poh, B. K., Rojroonwasinkul, N., Le Nyugen, B. K., Budiman, B., Ng, 
L. O., Soonthorndhada, K., Xuyen, H. T., Deurenberg, P., & Parikh, P. 
(2013). Relationship between anthropometric indicators and cognitive 
performance in Southeast Asian school-aged children. British Journal of 
Nutrition, 110(S3), S57–S64. https://doi.org/10.1017/S0007114513002079 

Sawaya, A. L., Martins, P., Hoffman, D., & Roberts, S. B. (2003). The link 
between childhood undernutrition and risk of chronic diseases in adulthood: 
A case study of Brazil. Nutrition Reviews, 61(5 I), 168–175. 
https://doi.org/10.1301/nr.2003.may.168-175 

Scherer, E., Hagaman, A., Chung, E., Rahman, A., O’Donnell, K., & Maselko, 
J. (2019). The relationship between responsive caregiving and child 
outcomes: evidence from direct observations of mother-child dyads in 
Pakistan. BMC Public Health, 19(1). https://doi.org/10.1186/S12889-019-
6571-1 

Schlesselman, J. J. (1974). Sample size requirements in cohort and case-
control studies of disease. American Journal of Epidemiology, 99(6), 381–
384. https://doi.org/10.1093/oxfordjournals.aje.a121625 

Schonhaut, L., Armijo, I., Schönstedt, M., Alvarez, J., & Cordero, M. (2013). 
Validity of the ages and stages questionnaires in term and preterm infants. 
Pediatrics, 131(5), e1468–e1474. https://doi.org/10.1542/peds.2012-3313 

Schwinger, C., Fadnes, L. T., Shrestha, S. K., Shrestha, P. S., Chandyo, R. K., 
Shrestha, B., Ulak, M., Bodhidatta, L., Mason, C., & Strand, T. A. (2017). 
Predicting Undernutrition at Age 2 Years with Early Attained Weight and 
Length Compared with Weight and Length Velocity. Journal of Pediatrics, 
182, 127-132.e1. https://doi.org/10.1016/j.jpeds.2016.11.013 

Shafaeizadeh, S., Harvey, L., Abrahamse-Berkeveld, M., Muhardi, L., & Beek, 
E. M. van der. (2020). Gestational Diabetes Mellitus Is Associated with Age-
Specific Alterations in Markers of Adiposity in Offspring: A Narrative Review. 
International Journal of Environmental Research and Public Health 2020, 
Vol. 17, Page 3187, 17(9), 3187. https://doi.org/10.3390/IJERPH17093187 

Shek, D. T. L., & Ma, C. M. S. (2014). Application of SPSS linear mixed 
methods to adolescent development research: basic concepts and steps. 

© C
OPYRIG

HT U
PM



246 

 

International Journal on Disability and Human Development, 13(2), 169–
182. https://doi.org/10.1515/IJDHD-2014-0303 

Shi, H., Yang, X., Wu, D., Wang, X., Li, T., Liu, H., Guo, C., Wang, J., Hu, X., 
Yu, G., & Chen, J. (2018). Insights into infancy weight gain patterns for term 
small-for-gestational-age babies. Nutrition Journal, 17(1), 97. 
https://doi.org/10.1186/s12937-018-0397-z 

Shou, C., Wei, Y.-M., Wang, C., & Yang, H.-X. (2019). Updates in Long-term 
Maternal and Fetal Adverse Effects of Gestational Diabetes Mellitus. 
Maternal-Fetal Medicine, 1(2), 91–94. 
https://doi.org/10.1097/FM9.0000000000000019 

Shukri, N. H. M., Wells, J., Mukhtar, F., Lee, M. H. S., & Fewtrell, M. (2017). 
Study protocol: An investigation of mother-infant signalling during 
breastfeeding using a randomised trial to test the effectiveness of 
breastfeeding relaxation therapy on maternal psychological state, breast 
milk production and infant behaviour and growth. International 
Breastfeeding Journal, 12(1). https://doi.org/10.1186/S13006-017-0124-Y 

Silva, L. M., van Rossem, L., Jansen, P. W., Hokken-Koelega, A. C. S., Moll, H. 
A., Hofman, A., Mackenbach, J. P., Jaddoe, V. W. V., & Raat, H. (2012). 
Children of Low Socioeconomic Status Show Accelerated Linear Growth in 
Early Childhood; Results from the Generation R Study. PLoS ONE, 7(5), 
e37356. https://doi.org/10.1371/journal.pone.0037356 

Singh, A., Roy, N., & Boro, P. (2017). A Community-Based Cross Sectional 
Study on Developmental Delay and Its Determinants Amongst Under Two 
Year Old Children in an Urbanized. International Journal of Current 
Research, 9(7), 54135–54138. 
http://www.gmferd.com/journalcra.com/sites/default/files/24143.pdf 

Singhal, A. (2017). Long-Term Adverse Effects of Early Growth Acceleration or 
Catch-Up Growth. Annals of Nutrition and Metabolism, 70(3), 236–240. 
https://doi.org/10.1159/000464302 

Sinha, B., Taneja, S., Chowdhury, R., Mazumder, S., Rongsen-Chandola, T., 
Prakash Upadhyay, | Ravi, Martines, | Jose, Bhandari, N., Maharaj, |, & 
Bhan, K. (2017). Low-birthweight infants born to short-stature mothers are 
at additional risk of stunting and poor growth velocity; Evidence from 
secondary data analyses. Maternal and Child Nutrition, e12504, 1–9. 
https://doi.org/10.1111/mcn.12504 

Skårdal, M., Western, I. M., Ask, A. M. S., & Øverby, N. C. (2014). 
Socioeconomic differences in selected dietary habits among Norwegian 13-
14 year-olds: A cross-sectional study. Food and Nutrition Research, 58. 
https://doi.org/10.3402/fnr.v58.23590 

Slining, M., Adair, L. S., Goldman, B. D., Borja, J. B., & Bentley, M. (2010). 
Infant Overweight Is Associated with Delayed Motor Development. Journal 
of Pediatrics, 157(1), 20. https://doi.org/10.1016/j.jpeds.2009.12.054 

© C
OPYRIG

HT U
PM



247 

 

Slining, M. M., Adair, L., Goldman, B. D., Borja, J., & Bentley, M. (2009). Infant 
temperament contributes to early infant growth: A prospective cohort of 
African American infants. International Journal of Behavioral Nutrition and 
Physical Activity, 6, 51. https://doi.org/10.1186/1479-5868-6-51 

Slomian, J., Honvo, G., Emonts, P., Reginster, J. Y., & Bruyère, O. (2019). 
Consequences of maternal postpartum depression: A systematic review of 
maternal and infant outcomes. Women’s Health, 15, 1–55. 
https://doi.org/10.1177/1745506519844044 

Smirni, D. (2020). The Raven’s Coloured Progressive Matrices in Healthy 
Children: A Qualitative Approach. Brain Sciences, 10(11), 877. 
https://doi.org/10.3390/BRAINSCI10110877 

Smithers, L. G., Golley, R. K., Mittinty, M. N., Brazionis, L., Northstone, K., 
Emmett, P., & Lynch, J. W. (2012). Dietary patterns at 6, 15 and 24 months 
of age are associated with IQ at 8 years of age. European Journal of 
Epidemiology, 27(7), 525–535. https://doi.org/10.1007/s10654-012-9715-5 

Smithers, L. G., Golley, R. K., Mittinty, M. N., Brazionis, L., Northstone, K., 
Emmett, P., & Lynch, J. W. (2013). Do Dietary Trajectories between Infancy 
and Toddlerhood Influence IQ in Childhood and Adolescence? Results from 
a Prospective Birth Cohort Study. PLOS ONE, 8(3), e58904. 
https://doi.org/10.1371/JOURNAL.PONE.0058904 

Sokolovic, N., Selvam, S., Srinivasan, K., Thankachan, P., Kurpad, A. V, & 
Thomas, T. (2014). Catch-up growth does not associate with cognitive 
development in Indian school-age children. European Journal of Clinical 
Nutrition, 68, 14–18. https://doi.org/10.1038/ejcn.2013.208 

Spinelli, M., Fasolo, M., Shah, P. E., Genovese, G., & Aureli, T. (2018). The 
influence of early temperament on language development: The moderating 
role of maternal input. Frontiers in Psychology, 9, 1527. 
https://doi.org/10.3389/fpsyg.2018.01527 

Squarza, C., Picciolini, O., Gardon, L., Ravasi, M., Giannì, M. L., Porro, M., 
Bonzini, M., Gangi, S., & Mosca, F. (2017). Seven Years Cognitive 
Functioning and Early Assessment in Extremely Low Birth Weight Children. 
Frontiers in Psychology, 8, 1257. https://doi.org/10.3389/fpsyg.2017.01257 

Squires, J., & Bricker, D. (2009). Ages and Stages Questionnaire (ASQ): A 
Parent Completed Child Monitoring System (3rd ed.). MD Brooks Publishing 
Company. 

Starling, P., Charlton, K., McMahon, A. T., & Lucas, C. (2015). Fish intake 
during pregnancy and foetal neurodevelopment-A systematic review of the 
evidence. Nutrients, 7(3), 2001–2014. https://doi.org/10.3390/nu7032001 

Steenis, L. J. P. (2015). From stepping stones to milestones. Developmental 
assessment in infants and toddlers. Ridderprint BV. 
https://dspace.library.uu.nl/handle/1874/311129 

© C
OPYRIG

HT U
PM



248 

 

Stein, A., Netsi, E., Lawrence, P. J., Granger, C., Kempton, C., Craske, M. G., 
Nickless, A., Mollison, J., Stewart, D. A., Rapa, E., West, V., Scerif, G., 
Cooper, P. J., & Murray, L. (2018). Mitigating the effect of persistent 
postnatal depression on child outcomes through an intervention to treat 
depression and improve parenting: a randomised controlled trial. The 
Lancet Psychiatry, 5(2), 134–144. https://doi.org/10.1016/S2215-
0366(18)30006-3 

Steinemann, N., Grize, L., Ziesemer, K., Kauf, P., Probst-Hensch, N., & 
Brombach, C. (2017). Relative validation of a food frequency questionnaire 
to estimate food intake in an adult population. SNF Swedish Nutrition 
Foundation, 61(1). https://doi.org/10.1080/16546628.2017.1305193 

Stewart, R. C. (2007). Maternal depression and infant growth - A review of 
recent evidence. Maternal and Child Nutrition, 3(2), 94–107. 
https://doi.org/10.1111/j.1740-8709.2007.00088.x 

Stifter, C. A., & Moding, K. J. (2018). Infant temperament and parent use of 
food to soothe predict change in weight-for-length across infancy: early risk 
factors for childhood obesity. International Journal of Obesity, 42(9), 1631–
1638. https://doi.org/10.1038/s41366-018-0006-4 

Sudfeld, C. R., Mccoy, D. C., Danaei, G., Fink, G., Ezzati, M., Andrews, K. G., 
Fawzi, W. W., Sudfeld, D., & Mccoy, C. (2015). Linear Growth and Child 
Development in Low-and Middle-Income Countries: A Meta-Analysis. 
Pediatrics, 135(5), e1266–e1275. https://doi.org/10.1542/peds.2014-3111 

Sun, Y., Shen, Z., Zhan, Y., Wang, Y., Ma, S., Zhang, S., Liu, J., Wu, S., Feng, 
Y., Chen, Y., Cai, S., Shi, Y., Ma, L., & Jiang, Y. (2020). Effects of pre-
pregnancy body mass index and gestational weight gain on maternal and 
infant complications. BMC Pregnancy and Childbirth, 20(1), 390. 
https://doi.org/10.1186/s12884-020-03071-y 

Surkan, P. J., Kennedy, C. E., Hurley, K. M., & Black, M. M. (2011). Maternal 
depression and early childhood growth in developing countries: systematic 
review and meta-analysis. Bulletin of the World Health Organization, 89(8), 
607–615. https://doi.org/10.2471/BLT.11.088187 

Suryawan, A., Jalaludin, M. Y., Poh, B. K., Sanusi, R., Tan, V. M. H., Geurts, J. 
M., & Muhardi, L. (2021). Malnutrition in early life and its 
neurodevelopmental and cognitive consequences: a scoping review. 
Nutrition Research Reviews, 1–14. 
https://doi.org/10.1017/S0954422421000159 

Svefors, P., Sysoev, O., Ekstrom, E. C., Persson, L. A., Arifeen, S. E., Naved, 
R. T., Rahman, A., Khan, A. I., & Selling, K. (2019). Relative importance of 
prenatal and postnatal determinants of stunting: Data mining approaches to 
the MINIMat cohort, Bangladesh. BMJ Open, 9(8), e025154. 
https://doi.org/10.1136/bmjopen-2018-025154 

Syeda, B., Agho, K., Wilson, L., Maheshwari, G. K., & Raza, M. Q. (2020). 
Relationship between breastfeeding duration and undernutrition conditions 

© C
OPYRIG

HT U
PM



249 

 

among children aged 0–3 Years in Pakistan. International Journal of 
Pediatrics and Adolescent Medicine. 
https://doi.org/10.1016/j.ijpam.2020.01.006 

Tahir, M., Haapala, J., Foster, L., Duncan, K., Teague, A., Kharbanda, E., 
McGovern, P., Whitaker, K., Rasmussen, K., Fields, D., Jacobs, D., 
Harnack, L., & Demerath, E. (2019). Higher Maternal Diet Quality during 
Pregnancy and Lactation Is Associated with Lower Infant Weight-For-
Length, Body Fat Percent, and Fat Mass in Early Postnatal Life. Nutrients, 
11(3), 632. https://doi.org/10.3390/nu11030632 

Tamis-LeMonda, C. S., Shannon, J. D., Cabrera, N. J., & Lamb, M. E. (2004). 
Fathers and mothers at play with their 2- and 3-year-olds: Contributions to 
language and cognitive development. Child Development, 75(6), 1806–
1820. https://doi.org/10.1111/j.1467-8624.2004.00818.x 

Tan, S. H., & Tan, S. B. (2010). The correct interpretation of confidence 
intervals. Proceedings of Singapore Healthcare, 19(3), 276–278. 
https://doi.org/10.1177/201010581001900316 

Tanda, R., Salsberry, P. J., Reagan, P. B., & Fang, M. Z. (2013). The impact of 
prepregnancy obesity on children’s cognitive test scores. Maternal and 
Child Health Journal, 17(2), 222–229. https://doi.org/10.1007/s10995-012-
0964-4 

Tang, A., Crawford, H., Morales, S., Degnan, K. A., Pine, D. S., & Fox, N. A. 
(2020). Infant behavioral inhibition predicts personality and social outcomes 
three decades later. Proceedings of the National Academy of Sciences, 
117(18), 9800–9807. https://doi.org/10.1073/PNAS.1917376117 

Tang, J., Zhu, X., Chen, Y., Huang, D., Tiemeier, H., Chen, R., Bao, W., & 
Zhao, Q. (2021). Association of maternal pre-pregnancy low or increased 
body mass index with adverse pregnancy outcomes. Scientific Reports 
2021 11:1, 11(1), 1–11. https://doi.org/10.1038/s41598-021-82064-z 

Tang, M., & Krebs, N. F. (2014). High protein intake from meat as 
complementary food increases growth but not adiposity in breastfed infants: 
A randomized trial. American Journal of Clinical Nutrition, 100(5), 1322–
1328. https://doi.org/10.3945/ajcn.114.088807 

Taylor, C., & Sarathchandra, D. (2014). Socioeconomic Position and Low Birth 
Weight: Evaluating Multiple and Alternative Measures Across Race in 
Michigan. Social Sciences, 3(3), 549–564. 
https://doi.org/10.3390/socsci3030549 

Tee, J. Y. H., Gan, W. Y., Tan, K.-A., & Chin, Y. S. (2018). Obesity and 
unhealthy lifestyle associated with poor executive function among 
Malaysian adolescents. PLoS ONE, 13(4), e0195934. 
https://doi.org/10.1371/journal.pone.0195934 

ten Bruggencate, S. J., Bovee-Oudenhoven, I. M., Feitsma, A. L., van Hoffen, 
E., & Schoterman, M. H. (2014). Functional role and mechanisms of 

© C
OPYRIG

HT U
PM



250 

 

sialyllactose and other sialylated milk oligosaccharides. Nutrition Reviews, 
72(6), 377–389. https://doi.org/10.1111/nure.12106 

Thomas, M. S. C., & Johnson, M. H. (2008). New Advances in Understanding 
Sensitive Periods in Brain Development. Current Directions in Psychological 
Science, 17(1), 1–5. https://doi.org/10.1111/j.1467-8721.2008.00537.x 

Tindula, G., Gunier, R. B., Deardorff, J., Nabaglo, K., Hubbard, A., Huen, K., 
Eskenazi, B., & Holland, N. (2019). Early-Life Home Environment and 
Obesity in a Mexican American Birth Cohort. Psychosomatic Medicine, 
81(2), 209–219. https://doi.org/10.1097/PSY.0000000000000663 

Tong, S., Baghurst, P., Vimpani, G., & McMichael, A. (2007). Socioeconomic 
Position, Maternal IQ, Home Environment, and Cognitive Development. 
Journal of Pediatrics, 151(3). https://doi.org/10.1016/j.jpeds.2007.03.020 

Torun, B., Davies, P., Livingstone, M., Paolisso, M., Sackett, & Spurr, G. 
(1996). Energy requirements and dietary energy recommendations for 
children and adolescents 1 to 18 years. Eur. J. Clin. Nutr., 50(Suppl 1), S37 
– S81. 

Tovar, A., Hennessy, E., Pirie, A., Must, A., Gute, D. M., Hyatt, R. R., Kamins, 
C. L., Hughes, S. O., Boulos, R., Sliwa, S., Galvão, H., & Economos, C. D. 
(2012). Feeding styles and child weight status among recent immigrant 
mother-child dyads. International Journal of Behavioral Nutrition and 
Physical Activity, 9(1), 62. https://doi.org/10.1186/1479-5868-9-62 

Tucker-Drob, E. M., & Bates, T. C. (2016). Large Cross-National Differences in 
Gene × Socioeconomic StatusInteraction on Intelligence. Psychological 
Science, 27(2), 138. https://doi.org/10.1177/0956797615612727 

Tucker-Drob, E. M., & Harden, K. P. (2012). Early childhood cognitive 
development and parental cognitive stimulation: evidence for reciprocal 
gene-environment transactions. Developmental Science, 15(2), 250–259. 
https://doi.org/10.1111/j.1467-7687.2011.01121.x 

Tumilowicz, A., Habicht, J. P., Pelto, G., & Pelletier, D. L. (2015). Gender 
perceptions predict sex differences in growth patterns of indigenous 
Guatemalan infants and young children. American Journal of Clinical 
Nutrition, 102(5), 1249–1258. https://doi.org/10.3945/ajcn.114.100776 

Tung, S. E. H., Mohd Nasir, M. T., Chin, Y. S., Zalilah, M. S., Zubaidah, J. O., & 
Yim, H. S. (2019). Psychological Factors and Cardiovascular Disease Risk 
Factors as Mediators of the Relationship between Overweight/Obesity and 
Cognitive Function among School Children in Kuala Lumpur, Malaysia. 
Childhood Obesity, 15(1), 56–62. https://doi.org/10.1089/chi.2018.0066 

Udoh, E. E., & Amodu, O. K. (2016). Complementary feeding practices among 
mothers and nutritional status of infants in Akpabuyo Area, Cross River 
State Nigeria. SpringerPlus 2016 5:1, 5(1), 1–19. 
https://doi.org/10.1186/S40064-016-3751-7 

© C
OPYRIG

HT U
PM



251 

 

UNICEF. (2013). Toolkit of recommended curricula and assessments for early 
childhood home visiting (J. Korfmacher & N. Chawla (eds.)). UNICEF 
Regional Office, Central Asia and Eastern Europe & the Commonwealth of 
Independent States. www.erikson.edu/hrc 

UNICEF. (2019). The State of the World’s Children 2019. Children, Food and 
Nutrition: Growing well in a changing world. United Nations Children’s Fund 
(UNICEF). 

UNICEF & WHO. (2004). Low Birthweight: Country, regional and global 
estimates. United Nations Children’s Fund (UNICEF). 

UNICEF, WHO & The World Bank Group. (2019). Levels and trends in child 
malnutrition: key findings of the 2019 Edition of the Joint Child Malnutrition 
Estimates. World Health Organization. 

Unit Perancang Ekonomi Negeri Sembilan. (2013). Informasi Negeri Sembilan. 
http://www.ns.gov.my/kerajaan/info-negeri/peta-negeri-sembilan 

Utami, N. H., Rachmalina, R., Irawati, A., Sari, K., Rosha, B. C., Amaliah, N., & 
Besral. (2018). Short birth length, low birth weight and maternal short 
stature are dominant risks of stunting among children aged 0-23 months: 
Evidence from Bogor longitudinal study on child growth and development, 
Indonesia. Malaysian Journal of Nutrition, 24(29), 11–23. 

Valla, L., Wentzel-Larsen, T., Hofoss, D., & Slinning, K. (2015). Prevalence of 
suspected developmental delays in early infancy: Results from a regional 
population-based longitudinal study. BMC Pediatrics, 15(1), 1–8. 
https://doi.org/10.1186/s12887-015-0528-z 

van Deutekom, A. W., Chinapaw, M. J. M., Vrijkotte, T. G. M., & Gemke, R. J. 
B. J. (2016). The association of birth weight and postnatal growth with 
energy intake and eating behavior at 5years of age - a birth cohort study. 
International Journal of Behavioral Nutrition and Physical Activity, 13(1), 15. 
https://doi.org/10.1186/s12966-016-0335-4 

Vandenplas, Y., Berger, B., Carnielli, V. P., Ksiazyk, J., Lagström, H., Luna, M. 
S., Migacheva, N., Mosselmans, J. M., Picaud, J. C., Possner, M., Singhal, 
A., & Wabitsch, M. (2018). Human milk oligosaccharides: 2’-fucosyllactose 
(2’-FL) and lacto-n-neotetraose (LNnT) in infant formula. In Nutrients (Vol. 
10, Issue 9). MDPI AG. https://doi.org/10.3390/nu10091161 

Victora, C. G., Adair, L., Fall, C., Hallal, P. C., Martorell, R., Richter, L., & 
Sachdev, H. S. (2008). Maternal and child undernutrition: consequences for 
adult health and human capital. The Lancet, 371(9609), 340–357. 
https://doi.org/10.1016/S0140-6736(07)61692-4 

Victora, C. G., Bahl, R., Barros, A. J. D., França, G. V. A., Horton, S., 
Krasevec, J., Murch, S., Sankar, M. J., Walker, N., & Rollins, N. C. (2016). 
Breastfeeding in the 21st century: epidemiology, mechanisms, and lifelong 
effect. The Lancet, 387(10017), 475–490. https://doi.org/10.1016/S0140-
6736(15)01024-7 

© C
OPYRIG

HT U
PM



252 

 

Victora, C. G., De Onis, M., Hallal, P. C., Blössner, M., & Shrimpton, R. (2010). 
Worldwide timing of growth faltering: Revisiting implications for 
interventions. Pediatrics, 125(3). https://doi.org/10.1542/peds.2009-1519 

Villalpando, S., & Lóez-Alarcón, M. (2000). Growth faltering is prevented by 
breast-feeding in underprivileged infants from Mexico City. Journal of 
Nutrition, 130(3), 546–552. https://doi.org/10.1093/jn/130.3.546 

Villar, J., Giuliani, F., Figueras-Aloy, J., Barros, F., Bertino, E., Bhutta, Z. A., & 
Kennedy, S. H. (2019). Growth of preterm infants at the time of global 
obesity. Arch Dis Child, 104(8), 725–727. 
https://doi.org/10.1136/archdischild-2018-315006 

Villar, J., Ismail, L. C., Victora, C. G., Ohuma, E. O., Bertino, E., Altman, D. G., 
Lambert, A., Papageorghiou, A. T., Carvalho, M., Jaffer, Y. A., Gravett, M. 
G., Purwar, M., Frederick, I. O., Noble, A. J., Pang, R., Barros, F. C., 
Chumlea, C., Bhutta, Z. A., Kennedy, S. H., … Enquobahrie, D. (2014). 
International standards for newborn weight, length, and head circumference 
by gestational age and sex: The Newborn Cross-Sectional Study of the 
INTERGROWTH-21st Project. The Lancet, 384(9946), 857–868. 
https://doi.org/10.1016/s0140-6736(14)60932-6 

Visser, L., Anne, S., Ruiter, J., Timmerman, M. E., Vlaskamp, C., Emde, C., & 
Ruiter, S. A. J. (2017). Difference or delay? A comparison of Bayley-III 
Cognition item scores of young children with and without developmental 
disabilities. Research in Developmental Disabilities, 71, 109–119. 
https://doi.org/10.1016/j.ridd.2017.09.022 

Vitrikas, K., Savard, D., & Bucaj, M. (2017). Developmental delay: when and 
how to screen. Am Fam Physician, 96(1), 36–43. 

Voerman, E., Santos, S., Golab, B. P., Amiano, P., Ballester, F., Barros, H., 
Bergström, A., Charles, M. A., Chatzi, L., Chevrier, C., Chrousos, G. P., 
Corpeleijn, E., Costet, N., Crozier, S., Devereux, G., Eggesbø, M., Ekström, 
S., Fantini, M. P., Farchi, S., … Jaddoe, V. W. V. (2019). Maternal body 
mass index, gestational weight gain, and the risk of overweight and obesity 
across childhood: An individual participant data meta-analysis. PLoS 
Medicine, 16(2). https://doi.org/10.1371/journal.pmed.1002744 

Voldner, N., Frey Frøslie, K., Godang, K., Bollerslev, J., & Henriksen, T. (2009). 
Determinants of birth weight in boys and girls. Human Ontogenetics, 3(1), 
7–12. https://doi.org/10.1002/huon.200900001 

von Stumm, S., & Plomin, R. (2015). Socioeconomic status and the growth of 
intelligence from infancy through adolescence. Intelligence, 48, 30–36. 
https://doi.org/10.1016/j.intell.2014.10.002 

Walfisch, A., Sermer, C., Cressman, A., & Koren, G. (2013). Breast milk and 
cognitive development-the role of confounders: A systematic review. In BMJ 
Open (Vol. 3, Issue 8, p. e003259). British Medical Journal Publishing 
Group. https://doi.org/10.1136/bmjopen-2013-003259 

© C
OPYRIG

HT U
PM



253 

 

Walker, S. P., Chang, S. M., Powell, C. A., & Grantham-McGregor, S. M. 
(2004). Psychosocial intervention improves the development of term low-
birth-weight infants. Journal of Nutrition, 134(6), 1417–1423. 
https://doi.org/10.1093/jn/134.6.1417 

Walker, S. P., Chang, S. M., Powell, C. A., & Grantham-McGregor, S. M. 
(2005). Effects of early childhood psychosocial stimulation and nutritional 
supplementation on cognition and education in growth-stunted Jamaican 
children: prospective cohort study. The Lancet, 366(9499), 1804–1807. 
https://doi.org/10.1016/S0140-6736(05)67574-5 

Wan Mahmud, W. M. R., Awang, A., & Mohamed, M. N. (2003). Revalidation of 
the Malay version of the Edinburgh Postnatal Depression Scale (EPDS) 
among Malay postpartum women attending the Bakar Bata health center in 
Alor Setar, Kedah , north west of Peninsular Malaysia. Malaysian Journal of 
Medical Sciences, 10(2), 71–75. 

Wang, B., McVeagh, P., Petocz, P., & Brand-Miller, J. (2003). Brain ganglioside 
and glycoprotein sialic acid in breastfed compared with formula-fed infants. 
American Journal of Clinical Nutrition, 78(5), 1024–1029. 
https://doi.org/10.1093/ajcn/78.5.1024 

Wang, G., Johnson, S., Gong, Y., Polk, S., Divall, S., Radovick, S., Moon, M., 
Paige, D., Hong, X., Caruso, D., Chen, Z., Mallow, E., Walker, S. O., Mao, 
G., Pearson, C., Wang, M.-C., Zuckerman, B., Cheng, T. L., & Wang, X. 
(2016). Weight Gain in Infancy and Overweight or Obesity in Childhood 
across the Gestational Spectrum: a Prospective Birth Cohort Study. 
Scientific Reports 2016 6:1, 6(1), 1–10. https://doi.org/10.1038/srep29867 

Wang, L., Van Grieken, A., Van Der Velde, L. A., Vlasblom, E., Beltman, M., 
L’Hoir, M. P., Boere-Boonekamp, M. M., & Raat, H. (2019). Factors 
associated with early introduction of complementary feeding and 
consumption of non-recommended foods among Dutch infants: The 
BeeBOFT study. BMC Public Health, 19(1), 388. 
https://doi.org/10.1186/s12889-019-6722-4 

Wang, Y., Ma, H., Feng, Y., Zhan, Y., Wu, S., Cai, S., Shi, Y., Chen, Y., Ma, L., 
& Jiang, Y. (2020). Association among pre-pregnancy body mass index, 
gestational weight gain and neonatal birth weight: a prospective cohort 
study in China. BMC Pregnancy and Childbirth, 20(1), 690. 
https://doi.org/10.1186/s12884-020-03323-x 

We, J. S., Han, K., Kwon, H. S., & Kil, K. (2016). Effect of maternal age at 
childbirth on obesity in postmenopausal women: A nationwide population-
based study in Korea. Medicine (Baltimore), 95(19), e3584. 
https://doi.org/10.1097/MD.0000000000003584 

Wells, J. C. K. (2007). The programming effects of early growth. Early Human 
Development, 83(12), 743–748. 
https://doi.org/10.1016/J.EARLHUMDEV.2007.09.002 

© C
OPYRIG

HT U
PM



254 

 

Wells, J. C. K. (2019). Body composition of children with moderate and severe 
undernutrition and after treatment: a narrative review. BMC Medicine, 
17(215), 1–9. https://doi.org/10.1186/s12916-019-1465-8 

Wells, J. C. K., Devakumar, D., Manandhar, D. S., Saville, N., Chaube, S. S., 
Costello, A., & Osrin, D. (2019). Associations of stunting at 2 years with 
body composition and blood pressure at 8 years of age: longitudinal cohort 
analysis from lowland Nepal. European Journal of Clinical Nutrition, 73(2), 
302–310. https://doi.org/10.1038/s41430-018-0291-y 

Wells, J. C. K., & Stock, J. T. (2011). Re-examining heritability: genetics, life 
history and plasticity. Trends in Endocrinology & Metabolism, 22(10), 421–
428. https://doi.org/10.1016/j.tem.2011.05.006 

WHO. (1997). WHO Global Database on Child Growth and Malnutrition. In 
Programme of Nutrition. World Health Organization. 

WHO. (2002a). Complementary feeding: Report of the global consultation, and 
summary of guiding principles for complementary feeding of the breastfed 
child. 

WHO. (2002b). Programming of chronic disease by impaired fetal nutrition: 
evidence and implications for policy and intervention strategies. World 
Health Organization. 

WHO. (2007). WHO Growth Reference. Simplified field tables: Height-for-age 
girls 5 to 19 years (z-scores). World Health Organization. 

WHO. (2008a). Indicators for assessing infant and young child feeding 
practices - Part 1: Definitions. World Health Organization. 

WHO. (2008b). WHO Training Course on Child Growth Assessment: 
Interpreting Growth Indicators. World Health Organization. 
http://www.who.int/nutrition/publications/childgrowthstandards_trainingcours
e/en/ 

WHO. (2009). Infant and young child feeding Model Chapter for textbooks for 
medical students and allied health professionals. World Health 
Organization. 

WHO. (2010). WHO Anthro for personal computers: Software for assessing 
growth and development of the world’s children (3.2.2). World Health 
Organization. 

WHO & UNICEF. (2003). Global Strategy for Infant and Young Child Feeding. 
World Health Organization. 

WHO Multicentre Growth Reference Study Group. (2006). WHO Child Growth 
Standards: Length/height-for-age, weight-for-age, weight-for-length, weight-
for-height and body mass index-for-age: Methods and development. In 
World Health Organization Child Growth Standards. World Health 
Organization. https://doi.org/10.1037/e569412006-008 

© C
OPYRIG

HT U
PM



255 

 

WHO, UNICEF & The World Bank Group. (2018). Nurturing care for early 
childhood development: a framework for helping children survive and thrive 
to transform health and human potential (Vol. 37, Issue 8). World Health 
Organization. 

Widen, Elizabeth M., Nichols, A. R., Kahn, L. G., Factor-Litvak, P., Insel, B. J., 
Hoepner, L., Dube, S. M., Rauh, V., Perera, F., & Rundle, A. (2019). 
Prepregnancy obesity is associated with cognitive outcomes in boys in a 
low-income, multiethnic birth cohort. BMC Pediatrics, 19(1), 1–10. 
https://doi.org/10.1186/s12887-019-1853-4 

Widen, Elizabeth Marie, Kahn, L. G., Cirillo, P., Cohn, B., Kezios, K. L., & 
Factor-Litvak, P. (2018). Prepregnancy overweight and obesity are 
associated with impaired child neurodevelopment. Maternal and Child 
Nutrition, 14(1). https://doi.org/10.1111/mcn.12481 

Willers, S. M., Brunekreef, B., Smit, H. A., van der Beek, E. M., Gehring, U., de 
Jongste, J. C., Kerkhof, M., Koppelman, G. H., & Wijga, A. H. (2012). BMI 
development of normal weight and overweight children in the PIAMA study. 
PLoS ONE, 7(6). https://doi.org/10.1371/journal.pone.0039517 

Williams, C. B., MacKenzie, K. C., & Gahagan, S. (2014). The effect of 
maternal obesity on the offspring. Clinical Obstetrics and Gynecology, 
57(3), 508–515. https://doi.org/10.1097/GRF.0000000000000043 

Williams, P., Piamjariyakul, U., Williams, A., Hornboonherm, P., Meena, P., 
Channukool, N., Singhala, K., Hosakulthai, M., Klunkarndee, K., 
Mahasiripun, T., Pusatum, P., Tuebpo, C., Pranprai, P., & Chamusri, S. 
(2003). Thai mothers and children and the home observation for 
measurement of the environment (home inventory): pilot study. International 
Journal of Nursing Studies, 40(3), 249–258. https://doi.org/10.1016/S0020-
7489(02)00083-4 

Wit, J. M., Himes, J. H., van Buuren, S., Denno, D. M., & Suchdev, P. S. 
(2017). Practical Application of Linear Growth Measurements in Clinical 
Research in Low- and Middle-Income Countries. Hormone Research in 
Paediatrics, 88(1), 79–90. https://doi.org/10.1159/000456007 

Wong, C. Y., Zalilah, M. S., Siti Nur ’Asyura, A., Norhasmah, S., & Chin, Y. S. 
(2018). Weight and height faltering in the indigenous children (Orang Asli) of 
Peninsular Malaysia during the first 2 years of life. Asia Pac J Clin Nutr, 
27(4), 886–892. https://doi.org/10.6133/apjcn.072017.02 

Wong, H. J., Moy, F. M., & Nair, S. (2014). Risk factors of malnutrition among 
preschool children in Terengganu, Malaysia: A case control study. BMC 
Public Health, 14(1). https://doi.org/10.1186/1471-2458-14-785 

Wood, C. T., Linthavong, O., Perrin, E. M., Leviton, A., Allred, E. N., Kuban, K. 
C. K., O’Shea, T. M., & Investigators,  on behalf of the E. S. (2018). 
Antecedents of Obesity Among Children Born Extremely Preterm. 
Pediatrics, 142(5). https://doi.org/10.1542/PEDS.2018-0519 

© C
OPYRIG

HT U
PM



256 

 

Yan, J. (2015). Maternal pre-pregnancy BMI, gestational weight gain, and 
infant birth weight: A within-family analysis in the United States. Economics 
& Human Biology, 18, 1–12. https://doi.org/10.1016/J.EHB.2015.03.002 

Yong, H. Y., Mohd Shariff, Z., Rejali, Z., Mohd Yusof, B. N., Yasmin, F., & 
Palaniveloo, L. (2018). Seremban Cohort Study (SECOST): A prospective 
study of determinants and pregnancy outcomes of maternal glycaemia in 
Malaysia. BMJ Open, 8(1), 18321. https://doi.org/10.1136/bmjopen-2017-
018321 

Yong, H. Y., Shariff, Z. M., Mohd Yusof, B. N., Rejali, Z., Bindels, J., Tee, Y. Y. 
S., & van der Beek, E. M. (2019). Associations between the dietary patterns 
of pregnant Malaysian women and ethnicity, education, and early 
pregnancy waist circumference: a prospective cohort study. Nutrition 
Research and Practice, 13(3), 230–239. 
https://doi.org/10.4162/nrp.2019.13.3.230 

Yorifuji, T., Kubo, T., Yamakawa, M., Kato, T., Inoue, S., Tokinobu, A., & Doi, 
H. (2014). Breastfeeding and behavioral development: A nationwide 
longitudinal survey in Japan. Journal of Pediatrics, 164(5), 1019-1025.e3. 
https://doi.org/10.1016/j.jpeds.2014.01.012 

Young, M. F., Nguyen, P. H., Casanova, I. G., Addo, O. Y., Tran, L. M., 
Nguyen, S., Martorell, R., & Ramakrishnan, U. (2018). Role of maternal 
preconception nutrition on offspring growth and risk of stunting across the 
first 1000 days in Vietnam: A prospective cohort study. PLoS ONE, 13(8). 
https://doi.org/10.1371/JOURNAL.PONE.0203201 

Yu, Z., Han, S., Zhu, J., Sun, X., Ji, C., & Guo, X. (2013). Pre-Pregnancy Body 
Mass Index in Relation to Infant Birth Weight and Offspring 
Overweight/Obesity: A Systematic Review and Meta-Analysis. PLoS ONE, 
8(4). https://doi.org/10.1371/journal.pone.0061627 

Zakaria, S., Chua, B. S., Sombuling, A., Ahmad, S., & Hashmi, S. I. (2012). 
Reliability and Validity for Malay Version of Bayley Scales of Infant and 
Toddler Development-Third Edition (Bayley-III): Preliminary Study. 
International Proceedings of Economics Development and Research, 40, 
116–119. 

Zalbahar, N., Jan Mohamed, H. J. B., Loy, S. L., Najman, J., McIntyre, H. D., & 
Mamun, A. (2016). Association of parental body mass index before 
pregnancy on infant growth and body composition: Evidence from a 
pregnancy cohort study in Malaysia. Obesity Research & Clinical Practice, 
10, S35–S47. https://doi.org/10.1016/J.ORCP.2015.08.002 

Zaragoza-Cortes, J., Trejo-Osti, L. E., Ocampo-Torres, M., Maldonado-Vargas, 
L., & Ortiz-Gress, A. A. (2018). Poor breastfeeding, complementary feeding 
and dietary diversity in children and their relationship with stunting in rural 
communities. Nutricion Hospitalaria, 35(2), 271–278. 
https://doi.org/10.20960/nh.1352 

© C
OPYRIG

HT U
PM



257 

 

Zayed, K., & Jansen, P. (2018). Gender Differences and the Relationship of 
Motor, Cognitive and Academic Achievement in Omani Primary School-
Aged Children. Frontiers in Psychology, 9(DEC), 2477. 
https://doi.org/10.3389/fpsyg.2018.02477 

Zhao, J., Li, Z., Gao, Q., Zhao, H., Chen, S., Huang, L., Wang, W., & Wang, T. 
(2021). A review of statistical methods for dietary pattern analysis. Nutrition 
Journal 2021 20:1, 20(1), 1–18. https://doi.org/10.1186/S12937-021-00692-
7 

Zhao, W., Yu, K., Tan, S., Zheng, Y., Zhao, A., Wang, P., & Zhang, Y. (2017). 
Dietary diversity scores: An indicator of micronutrient inadequacy instead of 
obesity for Chinese children. BMC Public Health, 17(1), 440. 
https://doi.org/10.1186/s12889-017-4381-x 

Zhou, H., Wang, X.-L., Zeng Bsc, X. L., & Drph, Y. W. (2012). Relationship 
between child feeding practices and malnutrition in 7 remote and poor 
counties, P R China. Asia Pac J Clin Nutr, 21(2), 234–240. 

Zielinska, M. A., Hamulka, J., Grabowicz-Chadrzyńska, I., Bryś, J., & 
Wesolowska, A. (2019). Association between breastmilk LC PUFA, 
carotenoids and psychomotor development of exclusively breastfed infants. 
International Journal of Environmental Research and Public Health, 16(7). 
https://doi.org/10.3390/ijerph16071144 

 

 

  

© C
OPYRIG

HT U
PM



314 

 

BIODATA OF STUDENT 

 
Nurliyana binti Abdul Razak was born on 29th of August 1986 in Kuala Lumpur, 

Malaysia. She received both of her primary and secondary education from 

Sekolah Rendah and Menengah Islam Al-Amin Gombak. After graduated from 

secondary school with Sijil Pelajaran Malaysia (SPM), she went to Pahang 

Matriculation College. Then, she further her study in Universiti Malaysia Sabah 

and graduated with Bachelor of Food Science with Honours (Food Science and 

Nutrition) in 2009. After that, she continued her study in Universiti Putra 

Malaysia and graduated with Master of Science (Community Nutrition) in 2013. 

She is an active member of the Nutrition Society of Malaysia (NSM) and has 

involved in 2 nationwide studies (NutriStudy and MyBreakfast Study) 

conducted by the NSM. While continuing her PhD studies, she also served as 

an Administrator for the Malaysian Journal of Nutrition (MJN).   

© C
OPYRIG

HT U
PM



315 

 

LIST OF PUBLICATIONS 

 
Nurliyana AR, Mohd Shariff Z, Mohd Nasir MT, Gan WY, Tan KA. (2020). Early 

growth and home environment are associated with cognitive development in 
the first year of life of Malaysian infants. Early Human Development, 140, 
104890. doi: 10.1016/j.earlhumdev.2019.104890. 

 
Nurliyana AR, Mohd Shariff Z, Mohd Taib MT, Gan WY, Tan KA. (2016). Early 

nutrition, growth and cognitive development of infants from birth to 2 years 
in Malaysia: a study protocol. BMC Pediatrics, 16(160), 1-7. doi: 
10.1186/s12887-016-0700-0. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 © C

OPYRIG
HT U

PM



UNIVERSITI PUTRA MALAYSIA 

STATUS CONFIRMATION FOR THESIS / PROJECT REPORT AND COPYRIGHT 

ACADEMIC SESSION : ________________ 

TITLE OF THESIS / PROJECT REPORT : 

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

NAME OF STUDENT :   __________________________________________________ 

I acknowledge that the copyright and other intellectual property in the thesis/project report
belonged to Universiti Putra Malaysia and I agree to allow this thesis/project report to be placed at
the library under the following terms:

1. This thesis/project report is the property of Universiti Putra Malaysia.

2. The library of Universiti Putra Malaysia has the right to make copies for educational purposes
only.

3. The library of Universiti Putra Malaysia is allowed to make copies of this thesis for academic
exchange.

I declare that this thesis is classified as :

*Please tick (√ )

CONFIDENTIAL (Contain confidential information under Official Secret
Act 1972).

RESTRICTED (Contains restricted information as specified by the
organization/institution where research was done).

 OPEN ACCESS I agree that my thesis/project report to be published
as hard copy or online open access.

This thesis is submitted for :

 PATENT Embargo from_____________ until ______________
 (date)         (date) 

Approved by: 

_____________________ ________________________ 
(Signature of Student) (Signature of Chairman of Supervisory Committee)
New IC No/ Passport No.: Name: 

Date : Date :

[Note : If the thesis is CONFIDENTIAL or RESTRICTED, please attach with the letter from the 
organization/institution with period and reasons for confidentially or restricted. ] 

Early Life Factors Associated with Growth and Cognitive Development of Infants at 24 Months in 

Seremban, Malaysia

Nurliyana binti Abdul Razak

First Semester 2021/2022

Prof. Dr. Zalilah Mohd Shariff

© C
OPYRIG

HT U
PM




