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8.2 Main Text File  

8.2.1 Abstract  

Aim: 

Early childhood is a critical period for optimal growth but there are limited data from low- and 
middle-income countries (LMICs) on the determinants of growth during this time. This study 
aimed to investigate growth and its determinants in children at 2 years of age in a South African 
birth cohort in a resource-limited region. 

Methods: 

Mother-child pairs enrolled in a South African birth cohort, the Drakenstein Child Health Study 
(DCHS), were followed from birth to two years. Comprehensive socio-demographic and 
psychosocial data collected during the antenatal period and nutritional information, 
intercurrent illness and immunisation data collected longitudinally in the first 2 years was used. 
Anthropometric data, measured at 2 years, were analysed as z-scores adjusted for child age, 
sex, and prematurity, and used to classify undernutrition (wasting, underweight for age and or 
stunting), overweight for age or obesity. Logistic regression was done to identify predictors of 
undernutrition, overweight or obesity at 2 years.  

Results:  

Anthropometric data from 897 children (51% male; 22% HIV-exposed, uninfected) were 
included. 69 (8%) were underweight, 20 (2%) were wasted and stunting occurred in 167 (19%) 
children; 116 children were overweight (13%), and 42 were (5%) obese. Overall, 351 (39%) had 
some form of growth impairment. Higher birth weight, or length, higher maternal height or 
better maternal education were associated with lower odds of undernutrition or stunting at 2 
years. Male sex, antenatal maternal smoking or prematurity were associated with increased 
odd of undernutrition or stunting. Higher birth weight was associated with increased odds of 
being overweight for age. Better maternal education was associated with increased odds of 
obesity, but antenatal smoke exposure reduced the risk.  

Conclusion: 

There is a substantial burden of malnutrition in South African children during early childhood 
encompassing both undernutrition and obesity. Stunting, indicative of chronic growth 
impairment, is most prevalent. Antenatal risk factors are important predictors of poor growth 
outcomes.  Strengthened strategies to improve childhood nutrition and address modifiable 
factors in the antenatal and early childhood periods are needed. 

Key Words: Anthropometry, child growth, Low-middle income countries, stunting, obesity. 

8.2.2 Introduction  

Childhood malnutrition, encompassing both under-nutrition and overweight or obesity, is 
highly prevalent in low- and middle-income countries (LMIC) and represents a double 
burden of disease. (1)  Undernutrition may manifest as stunting, wasting or underweight for 
age. Although global rates of stunting in children under-5 years have decreased over the past 
2 decades, the prevalence of stunting in Sub-Saharan Africa has continued to rise. (1) The 
2016 South Africa Demographic and Health Survey (SADHS) found that stunting was the 
most common manifestation of malnutrition prevalent in 27% of children under 5 years. 
Wasting and underweight rates for children under 5 years were substantially lower, but 
prevalent. (2, 3) Undernutrition was most marked in the first 1000 days of life. Another 2016 
South African survey reported that a third of children up to 2 years of age were stunted. (2)  
Concurrently, obesity rates in children in LMIC have been rising. (1,4)  
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Childhood undernutrition contributes to under-5 mortality and morbidity. An audit of 
hospital child deaths in South Africa found that 30% of infants and 42% of children aged 1 to 
5 years who died were severely malnourished. (5) Stunting in early life is also associated with 
adverse functional consequences, including impaired neurocognition and poor educational 
performance, as well as increased risk of infection and mortality. (6) 

Several factors may impact child growth including socioeconomic circumstances, 
psychosocial factors (such as depression, alcohol use and intimate partner violence), 
infectious exposures and feeding practices. Such factors may be especially prevalent in 
LMICs. (6,7) Rapid growth in infancy is associated with a greater risk of lifetime obesity, and 
development of non-communicable diseases. (8,9) 

Understanding predictors of growth impairment is essential to identify vulnerable children 
and implement effective preventive and treatment interventions. However, there are limited 
data on growth and its determinants in early childhood in South Africa. (10,11) We 
previously described growth from birth until 1 year of age in a South African birth cohort, 
the Drakenstein Child Health study (DCHS)(11,12) We extend this work through early 
childhood, to describe patterns and determinants of growth at two years.  

8.2.3 Methods  

A prospective study of growth from birth through 2 years in children enrolled in the DCHS 
was conducted. Briefly, pregnant women were enrolled between 1 March 2012 and 31 
March 2015 in their second trimester of pregnancy, followed through birth, and mother-
child pairs followed from birth to at least 2 years of age as described. (12) Comprehensive 
measures of key risk factors across several domains including environmental, infectious, 
nutritional, psychosocial, maternal, and immunological factors that may impact child health 
were measured.  

8.2.3.1 Study Population  

Pregnant women (>18 years old) living in a resource-poor peri-urban area of South Africa 
were enrolled at two primary healthcare facilities where they received antenatal care, as 
previously described. (12). Enrolment criteria was broad to ensure generalisability and that 
the cohort would be representative of the general population; participants had to be able to 
provide informed consent and intend to remain in the area for at least 1 year. All births 
occurred at a single public hospital.  

8.2.3.2 Antenatal Measures 

Maternal physical health including self-reported questionnaires, physical examination 
(including blood pressure and anthropometry,) and urine dipstick were done. Maternal 
height was measured to the nearest 0.1 cm at enrolment, using a wall-mounted stadiometer. 
Maternal blood pressure was measured (single arm, single measurement using an electronic 
blood pressure cuff). Pre-eclampsia was defined as new onset of hypertension with 
proteinuria or another organ dysfunction. Gestational diabetes was assessed through urine 
dipstick and fasting blood glucose if urine glucose was positive. HIV serology was taken at the 
first antenatal visit if maternal HIV status was unknown. Antenatal questionnaires were 
administered at 28 to 32 weeks’ gestation to assess maternal mental health. The Edinburgh 
Postnatal Depression Rating Scale was used to assess maternal depression; a score of at least 
13 was classified as probable depression (13,14). An Intimate partner violence (IPV) 
questionnaire adapted from the WHO multi-country study and the Women’s Health Study in 
Zimbabwe as described was used to assess recent exposure to violence (14). Exposure was 
categorised as above threshold if a participant reported more than one incident of IPV 
during the previous year. Alcohol exposure was assessed using The Alcohol, Smoking and 
Substance Involvement Screening test (ASSIST) in combination with two retrospective self-
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report questionnaires. In addition, any self-reported smoking was used to assess tobacco 
use. (14).  

8.2.3.3 Birth Measures 

Gestational age at birth was based on an antenatal ultrasound in the second trimester and if 
this was unavailable, then fundal height or maternal recall of the last menstrual period was 
used. Infants were classified as preterm if they were born at less than 37 weeks of 
gestational age. Late preterm was defined as birth between 34 and 37 weeks of gestation. 
Low birthweight (LBW) was defined as birth weight less than 2,500g.  

8.2.3.4 Growth Measures 

Weight and height measurements were taken by study staff at birth, as well as at several 
time points until 2 years. Data at 2 years was used for analysis. Length was measured in 
centimetres to the nearest completed 0.5 cm, using the seca 210 length-measuring mat 
(seca, Hamburg, Germany) from birth until eighteen months. Standing height was measured 
at 2 years using a wall-mounted stadiometer. Infant weight was measured, in light or no 
clothing, using the TAN1584 digital platform scale (Tanita, IL, USA). Equipment was calibrated 
weekly. All anthropometric measurements were done twice, with a third measurement if the 
difference between the first and second measurement differed by more than 0.5 cm for 
length or more than 0.1 kg for weight. Study staff underwent regular anthropometric 
training and assessment every three months. 

8.2.3.5 Feeding Practice Variables 

Infant feeding practices were assessed including duration of exclusive breastfeeding and age 
at introduction of solid food. Duration of exclusive breastfeeding and age at initiation of 
complimentary feeding was included in regression models.  

8.2.3.6 Intercurrent Illness 

Any intercurrent illness (hospitalisation and ambulatory events) within the first two years of 
life, was documented focusing specifically on lower respiratory tract infection (LRTI) or 
gastroenteritis episodes. Measurement of LRTI included severe or very severe pneumonia, as 
defined by WHO criteria. Active surveillance performed by trained study staff was used for 
LRTI. (15) 

8.2.3.7 Statistical Analyses 

All analyses were conducted in R (R Core Team, 2022). (16) 

Weight and length measurements following birth were converted to z-scores adjusting for 
age and gender, using WHO Anthro reference standards (WHO, Geneva, Switzerland) for full-
term infants, and the Fenton growth reference chart for preterm infants (10,17). 
Additionally, the WHO Anthro Reference was exclusively used to convert anthropometric 
measurements at 2 years into age, sex and prematurity adjusted z-scores, using gestational 
duration-corrected age from premature-born infants and chronological age from term 
infants.  Weight-for-age z-scores (WFAZ), height-for-age z-scores (HFAZ), weight-for-height z-
scores (WFHZ) and body mass index (BMI) for age z scores (BMIZ) were calculated. 
Underweight (WFAZ), stunting (HFAZ) and wasting (WFHZ were defined by a z-score of < -2. 
In addition, overweight was defined by a BMI z score > 2, and obesity by a BMI z-score > 3.    

Children with undernutrition were defined as either underweight, stunted and/or wasted. 
Multivariable logistic regression models were conducted to investigate potential 
determinants of malnutrition and included the following potential determinants which were 
selected a priori based on previously published literature, from the birth cohort and from 
global data sources: maternal HIV and height, prenatal alcohol use or smoking, maternal 
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education, household income, maternal depression, IPV, child sex, prematurity, standardised 
birth weight and length, exclusive breasting feeding duration, age at complementary feeding, 
as well as intercurrent hospitalization and illness.  

8.2.3.8 Ethical Considerations 

Ethical approval was obtained from the University of Cape Town, Faculty of Health Sciences 
Human Research Ethics Committee, and the Provincial Child Health Research committee. 
Written informed consent was obtained from a mother at enrolment and renewed annually.  

8.2.4 Results  

There were 1137 mothers who gave birth to 1143 live infants (four sets of twins; one set of 
triplets). Of these, 155 infants (13.6%) were excluded, including 23 children (2%) who died 
by 2 years of age, and others who relocated or withdrew consent. (Fig 1). Among 988 
participating children in active follow-up by 2 years, 91 (9.2%) children were excluded as 
they did not have a study visit at 18 months and 2 years, providing 897 children for this 
analysis. Of these 897 children who had complete anthropometric data at 2 years, 149 
children had incomplete predictor data and some missing variables. Complete case analysis 
for the predictor models were therefore run on N=748.  

Figure 1: Cohort inclusion and 2 years: 

 

 

The median age of mothers at enrolment was 25. 8 years (IQR 22.0, 30.8); 392 (35%) were 
primigravida and 244 (21%) were living with HIV. (Table 1) 

Most mothers (692, 61%) had obtained a secondary level education or below; only  half 
(578, 51% ) were employed. Household income was low with 385 (34%) households earning 
less than R1000 per month, 592 (52%) earning between R1000 and R5000 per month, and 
only 159 (14%) earning more than R5000 per month.  

There were 137 (13%) mothers who reported having used alcohol during pregnancy, and 
323 (28%) self-reported smoking. A third of mothers (333, 34%) had experienced some form 
of IPV, and depression was reported by 237 (24%). Only 15 (1.3%) had gestational diabetes, 
and 30 (2.6%) had pre-eclampsia. Median maternal height was 159cm (IQR 155,163) 
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8.2.5 Child Outcomes 

Amongst 1143 infants, 586 (51%) were male, with a median gestational age of 39 weeks (IQR 
37.5 ,40). There were 192 (17%) infants born prematurely, of which 129 (67%) were late 
preterm. Median birth weight was 3080g (IQR 2710, 3420) with 176 (15%) born less than 
2500g. Only 2 (0.2%) infants were HIV Infected. 

The median duration of exclusive breastfeeding was 1.6 months (0,69, 3.22) 190 (21%) 
reported exclusive feeding for at least 4 months,  

The median age of introduction of complimentary feeding beside milk formula was 5 (IQR 
3.22,6.00,) months. 

8.2.6 Outcomes at 2 years  

By 2 years almost half (406, 45%) had a LRTI and 240, (27%) had an episode of 
gastroenteritis. (Table 2) 

There were 193 (22%) children who had undernutrition at 2 years. Of these, 123 (14%) were 
stunted only, 12 (1.3%) were underweight only, 1 child was wasted only, whilst 38 (4.2%) 
were both underweight and stunted, 13 (1.4%) were underweight and wasted and 6 (0.7%) 
were underweight, stunted, and wasted. Overall, 167 (19%) were stunted, 69 (7.7%) were 
underweight, 20 (2.2%) were wasted. 116(13%) were overweight for age and 42 (4.7%) were 
obese.  Concerningly, 34% had some manifestation of impaired nutrition, with 22% being 
undernourished. (Table 2)  

Table 1: Baseline characteristics and birth outcomes 

Antenatal characteristics (N = 1137)   

Maternal age at enrolment (years) [median, IQR] 25.8 (22.0,30.8) 

Maternal HIV HIV positive [n, %] 244 (21%) 

Maternal education Lower than secondary [n, %] 692 (61%) 

 At least secondary or higher [n, %] 445 (39%) 

Parental employment Currently employed [n, %] 578 (51%) 

Household income < R1000 p/m 385 (34%) 

 R1000-R5000 p/m 592 (52%) 

 >R5000 p/m 159 (14%) 

Asset ownership [median, IQR] 7 (5,8) 

Maternal alcohol use Yes [n, %] 137 (12%) 

Maternal smoking  Yes [n, %] 323 (28%) 

Maternal depression Above threshold [n, %] 237 (21%) 

Recent intimate partner violence (past year) Above threshold [n, %] 333 (29.2%) 
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Primigravida Yes [n, %] 392 (34%) 

Maternal height (cm) [median, IQR] 159 (155,163) 

Gestational diabetes Yes [n, %] 15 (1.3%) 

Pre-eclampsia Yes [n, %] 30 (2.6%) 

Birth characteristics (N = 1143)   

Child sex Male [n, %] 586 (51%) 

Gestational age (weeks) [median, IQR] 39 (37.5,40) 

Prematurity (<37 weeks’ gestation) [n, %]  192 (17%) 

Late preterm (>=34 & <37 weeks) [n, %] 129 (11%) 

Early preterm (< 34 weeks) [n, %] 63 (5.5%) 

Birth weight (grams) [median, IQR] 3080 (2710, 3420) 

Low birthweight (<2500g) [n, %] 176 (15%) 

Birth length (cm)  

HIV Exposed, Uninfected 

[median, IQR] 

[n,%] 

50 (48,52) 

242 (21.7%) 
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Table 2: Infant feeding, intercurrent infection and anthropometry 

Feeding (N=897)   

Exclusive breastfeeding (at least 6 months) [n, %] 63 (7%) 

Exclusive breastfeeding (at least 4 months) [n, %] 190 (21%) 

Duration exclusive breastfeeding (in months) [median, IQR] 1.61 (0.69,3.22) 

Complementary feeding start (in months) [median, IQR] 5.00 (3.22, 6.00) 

Immunisations up to 2 years (N=897)   

All immunisations received [n, %] 863 (96%) 

LRTI episode (LRTI) 1 [n, %] 406 (45%) 

Gastroenteritis episode 1 [n, %] 240 (27%) 

Child anthropometry at 2 years  (N=897)   

Child age (months) [median, IQR] 24.8 (23.9, 25.5) 

Undernourished composite Undernourished [n, %] 193 (22%) 

Weight-for-age (WFAZ)                                                 Underweight [n, %] 69 (8%) 

Height-for-age (HFAZ)                                                                                               Stunted [n, %] 167 (19%) 

Weight-for-Height (WFHZ)                                         Wasting [n, %] 20 (2%) 

BMI-for-age (BMIZ) > 2 z-score Overweight [n, %] 116 (13%) 

BMI-for-age (BMIZ) > 3 z-score                                                       Obese [n, %] 42 (5%) 

8.2.7 Predictors of Growth  

Of 897 children, 149 did not have complete data for all determinants, providing a sample of 
748 for complete case analysis of predictors of growth.  

8.2.7.1 Undernutrition  

Higher birth weight birth length or higher maternal height and better maternal education 
was significantly associated with lower relative odds of undernutrition. Antenatal smoke 
exposure was associated with an increased risk of undernutrition. Prematurity (P<0.001, OR 
3.07 CI 1.8-5.23) or male sex (P<0.05 OR 1.67 CI 1.11-2.51) were significantly associated with 
higher odds of being undernourished. (Table 3) 

8.2.7.2 Stunting 

Prematurity or male sex were associated with higher relative odds of stunting, as was 
antenatal smoke exposure. Higher maternal height, better education or higher birth weight 
were protective. (Table 3) 
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8.2.7.3 OWFA and Obesity  

Higher birthweight was the only significant predictor of overweight for age at 2 years. Better 
Maternal education was associated with a greater likelihood of obesity whilst antenatal 
smoking exposure reduced this risk. (Table 4) 

Table 3: Multivariable analysis of determinants of undernutrition and stunting at 2 years 

  Undernutrition Stunting 

  OR  CI p OR  CI p 

Intercept  0.09 0.04-

0.20 

<.001 0.07 0.03-

0.16 

<.001 

Birth weight-for-age  0.61 0.48-

0.78 

<.001 0.58 0.45-

0.75 

<.001 

Birth length-for-age  0.85 0.73-

0.99 

.034 0.88 0.75-

1.03 

.108 

Maternal HIV [HIV seropositive] 1.01 0.59-

1.69 

.980 1.10 0.63-

1.87 

.734 

Maternal height   0.68 0.54-

0.84 

<.001 0.60 0.47-

0.76 

<.001 

Prenatal alcohol use [Yes] 0.96 0.56-

1.63 

.875 1.09 0.62-

1.89 

.753 

Prenatal smoking [Yes] 1.79 1.16-

2.76 

.008 1.68 1.06-

2.63 

.026 

Maternal education  [At least 

secondary or 

higher] 

0.47 0.29-

0.73 

.001 0.50 0.30-

0.80 

.005 

Household income [R1000-R5000 

p/m] 

0.84 0.55-

1.28 

.409 0.79 0.51-

1.23 

.296 

 [>R5000 p/m] 0.95 0.46-

1.87 

.878 1.01 0.47-

2.04 

.989 

Maternal depression [Yes] 1.37 0.85-

2.19 

.185 1.35 0.82-

2.21 

.228 

Recent IPV [Yes] 0.79 0.51-

1.22 

.298 0.64 0.39-

1.01 

.060 
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  Undernutrition Stunting 

  OR  CI p OR  CI p 

Child sex [Male] 1.64 1.09-

2.47 

.017 1.56 1.02-

2.39 

.042 

Prematurity [<37 weeks’ 

gestation] 

2.89 1.70-

4.89 

<.001 2.75 1.58-

4.75 

<.001 

Exclusive 

breastfeeding 

 1.08 0.97-

1.19 

.150 1.07 0.96-

1.19 

.233 

Timing of 

introduction of 

complementary 

feeding  

 1.04 0.92-

1.16 

.509 1.07 0.94-

1.20 

.296 

LRTI episode [Any] 0.92 0.61-

1.38 

.681 1.04 0.68-

1.59 

.859 

Gastroenteritis 

episode 

[Any] 1.45 0.91-

2.28 

.115 1.40 0.86-

2.26 

.168 

Note:  p < 0.05;  p < 0.01; p < 0.001 
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Table 4: Multivariate analysis of determinants of overweight for age or obesity at 2 years 

  Overweight Obesity 

  OR  CI p OR  CI p 

Intercept  0.17 0.07-
0.39 

<.001 0.05 0.01-
0.17 

<.001 

Birth weight-for-age  1.54 1.17-
2.04 

.002 1.37 0.90-
2.08 

.143 

Birth length-for-age  0.95 0.80-
1.12 

.530 0.91 0.71-
1.19 

.477 

Maternal HIV [HIV seropositive] 1.53 0.87-
2.64 

.132 1.05 0.41-
2.49 

.922 

Maternal height   1.13 0.90-
1.41 

.300 1.18 0.83-
1.66 

.348 

Prenatal alcohol use [Yes] 0.74 0.29-
1.67 

.495 1.37 0.30-
4.67 

.647 

Prenatal smoking [Yes] 0.56 0.29-
1.00 

.059 0.26 0.06-
0.79 

.035 

Maternal education  [At least 
secondary or 
higher] 

1.55 0.96-
2.49 

.071 2.43 1.15-
5.27 

.021 

Household income [R1000-R5000 
p/m] 

0.73 0.44-
1.20 

.210 0.76 0.35-
1.69 

.495 

 [>R5000 p/m] 0.97 0.48-
1.88 

.927 0.92 0.30-
2.54 

.873 

Maternal depression [Yes] 1.53 0.90-
2.56 

.111 1.54 0.64-
3.45 

.309 

Recent IPV [Yes] 0.86 0.51-
1.43 

.565 0.56 0.21-
1.33 

.216 

Child sex [Male] 1.05 0.66-
1.67 

.838 1.39 0.67-
2.91 

.371 

Prematurity [<37 weeks’ 
gestation] 

0.93 0.46-
1.76 

.823 0.96 0.30-
2.51 

.932 

Exclusive 
breastfeeding 

 0.92 0.81-
1.05 

.223 0.79 0.60-
0.99 

.054 
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  Overweight Obesity 

  OR  CI p OR  CI p 

Complementary 
feeding  

 1.00 0.88-
1.13 

.985 1.09 0.90-
1.30 

.326 

LRTI episode [Any] 1.23 0.78-
1.96 

.374 0.90 0.42-
1.86 

.770 

Gastroenteritis 
episode 

[Any] 0.86 0.50-
1.43 

.559 0.87 0.37-
1.93 

.746 

Note: p < 0.05; p < 0.01;  p < 0.001 

8.2.8 Discussion  

This study found a high prevalence of malnutrition in early childhood with several antenatal, 
and early childhood determinants in a peri-urban area of SA despite almost no paediatric 
HIV infection and excellent primary health care including very high immunisation coverage. 
Stunting was the most common manifestation of malnutrition occurring in almost 1 in 5 
children, while obesity was an emerging issue present in approximately 5% of children at 
2yrs, with 13% overweight.  These data highlight the double burden of nutritional disease 
emerging in children in LMICs encompassing under and over nutrition.  

The prevalence of malnutrition was higher in our study than that reported in this cohort at 1 
year of age, most marked for stunting which increased from 13% at 1 year to almost 20% by 
two years. The South African demographic and health survey of 2016 (SADHS)(18) reported 
that 27% of children under 5 years were stunted, higher than our findings of 19% at 2 years, 
but confirmatory of a chronic, increasing rate of poor nutritional intake, rather than acute 
wasting or UWFA findings which remained consistent and relatively low. The prevalence of 
being overweight for age almost doubled in the second year of life, as did the prevalence of 
obesity when compared to 1 year prevalence as previously reported in this cohort. 

Globally chronic undernutrition was reported to affect approximately 22% of children under 
five years, (19) consistent with our study findings, at 2 years of age. Stunting, the most 
prevalent growth outcome, has been decreasing slightly annually in South Africa, but 
remains highly prevalent. (19,20) 

The significant associations between birth weight, maternal height, maternal education, and 
malnutrition/stunting are consistent with previous research (21-30). These results emphasize 
the importance of antenatal modifiable factors including maternal health, education, 
smoking and socio-economic factors, in optimising early childhood nutritional status. 
Although the association between gastroenteritis episodes and malnutrition was not 
significant, gastroenteritis occurred in 27% in the cohort, highlighting the need for effective 
preventive and treatment strategies. Rotavirus vaccination is included in the SA 
immunisation schedule, and the high rates of immunisation coverage may have ameliorated 
the incidence of gastroenteritis and potential impact on growth. While evidence suggests 
that stunting may not be solely a result of insufficient diet or diarrhoeal disease, 
environmental enteric dysfunction (EED) – a direct result of chronic pathogen exposure and 
a consequence of the status of water sanitation and hygiene (WASH) has shown to be a 
possible mechanism of linear growth failure. (32)  The Incidence of LRTI by 2 years was high 
at 45%, despite good coverage for vaccination against common respiratory pathogens. (33) 
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Although most preterm births were late prematurity, being born preterm was associated 
with malnutrition and stunting at 2 years, highlighting the importance of strengthening 
antenatal care to reduce preterm births and prevent long term growth impairment. (34) 

Higher maternal education was consistently protective against under nutrition but 
associated with obesity in the first two years. Our findings are consistent with a metanalysis 
done in China, showing protection from stunting and undernutrition, but an increased risk of 
obesity in children whose mothers were more educated. (35) Previous literature has shown 
that maternal education is related to quality of diet, level of physical activity, and amount of 
screen time that children utilise but exploration of this association was beyond the scope of 
this paper. (36) Almost 62% of mothers did not receive a secondary education or higher, 
which is concerning given that maternal education has important implications not only for 
growth but also for cognitive, social, emotional, and other child health outcomes. (37,38,39) 
Of note, despite this, we still showed high rates of obesity. 

Male sex was associated with poorer growth outcomes. This is consistent with previous 
studies showing that in many LMICs, the decrements in growth are worse amongst male 
than female children, predominantly with greater rates of stunting (40 -45) Studies done In 
Tanzanian populations found that most of this growth faltering in males occurs early, at least 
by 6 months, with failure of growth catch up by 18 months. (46) The mechanisms are not 
clearly understood, but may include increased vulnerability of males to infectious diseases, 
sex hormone differences and different parenting styles across cultures. (47) 

Antenatal maternal smoking was another important predictor of poor growth, Of concern 
28% of mothers self-reported smoking almost 3.5 times higher than that in pregnant 
European women, and 27 times higher than the global incidence of 1.7%. (48) There is 
considerable existing evidence linking tobacco use during pregnancy with adverse birth 
outcomes such as LBW and SGA (49-57) growth and other health impairments. (58)  

8.2.8.1 Strengths and Limitations 

Some antenatal variables such as smoking, alcohol, and tobacco use, were self-reported, 
which could lead to under-reporting, possibly because of stigma, but high rates were 
reported. It is also possible that some episodes of child illness may have been missed, but 
the active surveillance systems in place were robust and effective, as described. In addition, 
some children were not included in the determinants analyses due to incomplete data (17%) 
which might have resulted in some bias in the analysis. This risk was mitigated by a very well 
phenotype cohort, very careful phenotyping, comprehensive measures of exposures and 
high cohort retention, but exploration of the differences between those lost to follow up and 
those participants for which we had complete data were beyond the initial scope of this 
paper. We intend to explore this further in a follow up to this study. 

8.2.8.2 Conclusion and Implications 

The study has shown high rates of nutritional impairment in young children with both under 
and overnutrition occurring. Stunting was the most common manifestation of poor growth. 
Key exposures in the antenatal and early childhood periods affecting growth were identified 
with several modifiable factors Future work should address the more long-term impact 
though childhood. This study highlights the need for strengthened antenatal programs to 
optimise maternal health, prevent maternal smoking, and for early childhood education and 
feeding programmes.  
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8.2.8.3 Data Sharing 

Collaborations from external researchers are welcome. The study has a large and active 
group of investigators and postgraduate students with a track record of successful 
partnership with researchers or students from other institutions. Researchers who are 
interested in collaborations or access to study datasets can find additional information on 
our website http://www.paediatrics.uct.ac.za/scah/dclhs. 
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10 Appendices 

10.1 Appendix A: List and timing of administered maternal questionnaires 
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10.2 Appendix B: Faculty Research Ethics Approval Letters and Progress Reports 
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10.3 Appendix C: Instructions to Author of Maternal and Child Nutrition Journal  

Author Guidelines – Journal of Maternal and Child Nutrition 

https://onlinelibrary.wiley.com/page/journal/17408709/homepage/forauthors.html#preparing  

Contents 

1. Submission 

2. Aims and Scope 

3. Manuscript Categories and Requirements 

4. Preparing Your Submission 

5. Editorial Policies and Ethical Considerations 

6. Author Licensing 

7. Publication Process After Acceptance 

8. Post Publication 

9. Editorial Office Contact Details 

1. SUBMISSION 

Thank you for your interest in Maternal & Child Nutrition. Note that submission implies that the 
content has not been published or submitted for publication elsewhere except as a brief abstract in 
the proceedings of a scientific meeting or symposium. 

New submissions should be made via the Research Exchange submission portal. Should your 
manuscript proceed to the revision stage, you will be directed to make your revisions via the same 
submission portal. You may check the status of your submission at any time by logging on to 
submission.wiley.com and clicking the “My Submissions” button. For technical help with the 
submission system, please review our FAQs or contact submissionhelp@wiley.com. 

IMPORTANT: Please check whether you already have an account in the system before trying to 
create a new one. If you have reviewed or authored for the journal in the past year it is likely that 
you will have created an account. 

Important: the journal operates a double-anonymized peer review policy. Please anonymize your 
manuscript and supply a separate title page file. 

Data protection 

By submitting a manuscript to or reviewing for this publication, your name, email address, and 
affiliation, and other contact details the publication might require, will be used for the regular 
operations of the publication, including, when necessary, sharing with the publisher (Wiley) and 
partners for production and publication. The publication and the publisher recognize the 
importance of protecting the personal information collected from users in the operation of these 
services and have practices in place to ensure that steps are taken to maintain the security, 
integrity, and privacy of the personal data collected and processed. You can learn more at 
https://authorservices.wiley.com/statements/data-protection-policy.html. 
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Preprint policy 

This journal will consider for review articles previously available as preprints on non-commercial 
servers such as ArXiv, bioRxiv, psyArXiv, SocArXiv, engrXiv, etc. Authors may also post the submitted 
version of a manuscript to non-commercial servers at any time. Authors are requested to update 
any pre-publication versions with a link to the final published article. 

For help with submissions, please contact: MCN.editorialoffice@wiley.com. 

This Journal operates a double-anonymized peer review process. Authors are responsible for 
anonymizing their manuscript in order to remain anonymous to the reviewers throughout the peer 
review process (see “Main Text File” below for more details). Since the journal also encourages 
posting of preprints, however, please note that if authors share their manuscript in preprint form 
this may compromise their anonymity during peer review. 

Data Sharing and Data Availability 

This journal expects data sharing. Review Wiley’s Data Sharing policy where you will be able to see 
and select the data availability statement that is right for your submission. 

2. AIMS AND SCOPE 

Maternal & Child Nutrition addresses fundamental aspects of nutrition and its outcomes in women 
and their children, both in early and later life, and keeps its audience fully informed about new 
initiatives, the latest research findings and innovative ways of responding to changes in public 
attitudes and policy. Drawing from global sources, the Journal provides an invaluable source of up 
to date information for health professionals, academics and service users with interests in maternal 
and child nutrition. Its scope includes pre-conception, antenatal and postnatal maternal nutrition, 
women's nutrition throughout their reproductive years, and fetal, neonatal, infant, child and 
adolescent nutrition and their effects throughout life. Topics covered include: 

• Nutritional needs of mothers and their children in health and disease 

• Physiological, sociocultural, psychological, economic and political aspects of nutrition 

• Health Improvement 

• Health education 

• Health policy and assessment in practice 

• Inter-agency initiatives 

• Food safety and related environmental and regulatory issues 

• Nutritional risk assessment 

• Evaluation of interventions aimed at improving health 

• The role of nutrition in both healthy and vulnerable groups 

• Development of research methods, validation of measures 

Note that the journal only publishes human studies (not animal). 

3. MANUSCRIPT CATEGORIES AND REQUIREMENTS 

i. Research Articles 

Word limit: 5,000 words maximum, excluding abstract and references. In exceptional cases MCN 
will consider submission of manuscripts longer in length, but this should be negotiated with the 
Editor prior to submission. 

Abstract: 250 words maximum. 
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Structure: Abstract; introduction; key messages; methods; results; discussion; conclusion (optional); 
references; legends; tables and figures. 

Figures/Tables: Total of no more than 5 figures and/or tables. Additional tables or figures and/or 
extra methodological detail can be included in a separate Supplementary Appendix. 

ii. Review Articles 

Word limit: 5,000 words maximum, excluding abstract and references. 
Abstract: 250 words maximum. 
Structure: Abstract; introduction; key messages; methods; results; discussion; conclusion (optional); 
references; legends; tables and figures. 
References: Maximum of 100 references. 

iii. Letters to the Editor 

Word limit: 250 words. Do not include Abstract. 
Description: Correspondence relating to work that has been published in the journal, and/or other 
brief comments, case reports or observations, may be submitted as a succinct Letter to the Editor. 

iv. Perspective Articles 

Perspective articles allow authors to take a position on a topic of current major importance or 
controversy in the field of maternal and child nutrition. These articles may include commentaries, 
study design and methods with implementation data, and meeting reports. Perspective articles 
should be written within the context of an informed consideration of the state of the art of the 
topic. Views should be defended with published literature to the extent possible and should 
acknowledge alternative points of view. Papers submitted to the MCN Perspectives section will go 
through the journal peer review process. 

4. PREPARING YOUR SUBMISSION 

Parts of the Manuscript 

Manuscripts can be uploaded either as a single document (containing the main text, tables and 
figures), or with figures and tables provided as separate files. Should your manuscript reach 
revision stage, figures and tables must be provided as separate files. The main manuscript file can 
be submitted in Microsoft Word (.doc or .docx) or LaTex (.tex) format.  

Title Page 
As this is a double-blind journal, any information that identifies the authors should be placed on 
the title page. 

The title page should contain: 

i. A title containing the major key words. The title should not contain abbreviations (see 
Wiley's Wiley's best practice SEO tips). The recommended length for the title is up to 12 
words only or less. 

ii. The full names of the authors; 
iii. The author's institutional affiliations where the work was conducted, with a footnote for 

the author’s present address if different from where the work was conducted; 
iv. Acknowledgments that includes any funding information, conflicts of interest and author 

contributions. 
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Ethical Statement 

Any ethical statements listing approval by ethical boards, particularly those related to any 
institutions that the authors are affiliated to, should be listed under section of 2 of the 
manuscript. 

Authorship 

Please refer to the journal’s Authorship policy in the Editorial Policies and Ethical Considerations 
section for details on author listing eligibility. 
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Policies and Ethical Considerations section below. Submitting authors should ensure they liaise with 
all co-authors to confirm agreement with the final statement. 

Contributor Statement 

A contributor statement should be included listing the individual contributions of each author. It 
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