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INTRODUCTION 

Globally, there has been substantial progress in child 

survival in the last two decades. Despite such advances, 

disparities exist in neonatal, infant and under-five 

mortality across regions and countries. More than 80% of 

global under-five deaths occur in South Asia and sub-

Saharan Africa.1 Maternal and child undernutrition are 

important underlying causes of neonatal and under-five 

mortality. Prior research revealed that nearly 45% of all 

under-five deaths were attributable to fetal growth 

retardation, stunting, wasting, vitamin A and zinc 

deficiencies and suboptimal breast feeding in low-income 

and middle-income countries (LMICs) in 2011.2 

However, more than 1 in 10 of these under-five deaths 

was caused by fetal growth retardation (FGR) that is 

associated with maternal undernutrition and short 

stature.2 In LMICs, short maternal stature is associated 

with about 6.5 million term or preterm, small-for-

gestational age (SGA) births, caused by FGR annually.3 

Recently, two large studies that pooled data showed 

maternal height as a strong predictor of under-five 

mortality in LMICs.4,5 One of these studies showed that 

reductions in maternal height from the average of 155cm 

gradually increased the risk of under-five mortality.4 

Another study showed that children of mothers with short 

stature (<145 cm) had about 1.6 times higher risk of 

neonatal mortality and nearly 1.4 times higher risk of 

under-five mortality compared with those with taller 

mothers (≥160 cm).5 Recently, a few studies have 

assessed the determinants of child morbidity mortality 
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but none of these studies considered to measure the 

association between maternal height and risk of mortality 

among neonates, infants and under-five children.6,7 

METHODS 

In this analysis we took data of 100 women who 

delivered in Kemoegowda Hospital in the year 2018 

including anthropometry of the mother at admission, 

anthropometry of the newborn, NICU admissions.  

Inclusion criteria 

Included mothers aged 21 to 42 years, delivered in 

Kempegowda Hospital in the year 2018, single gestation. 

 

Exclusion criteria  

 If any co morbid conditions in mothers like Diabetes 

Mellitus or hypertension or Epilepsy that could 

significantly alter the neonatal outcome, multiple 

gestation.  

Neonatal outcome was assessed by birth weight, 

anthropometry and NICU admissions against maternal 

stature which was stratified into 4 groups. 

RESULTS 

100 singleton live births delivered in Kempegowda 

Hospital in 2018 were included in this study. Statistical 

software SPSS 18.0 and R environment version 3.2.2 

were used for analysis. 

 

Table 1: Comparison of neonatal and maternal variables according to NICU admission. 

Variables 
NICU admission 

Total p value 
No Yes 

Age of Days 3.53±1.10 3.43±1.03 3.49±1.07 0.622 

Maternal age 26.55±3.88 27.48±3.19 26.92±3.63 0.213 

Maternal Weight (kg) 64.20±7.02 56.30±6.06 61.04±7.68 <0.001** 

Maternal Height (cm) 154.42±5.03 148.83±5.01 152.18±5.71 <0.001** 

Birth Weight (kg) 2.95±0.26 2.60±0.20 2.81±0.29 <0.001** 

Head Circumference 33.72±0.67 33.05±0.64 33.45±0.73 <0.001** 

Length 50.28±1.84 48.28±1.63 49.48±2.01 <0.001** 

 

Table 2: Pearson correlation. 

 r value p value 

Maternal Height (cm) vs 

Birth Weight (kg) 
0.721 <0.001** 

Maternal Height (cm) vs 

Head Circumference 
0.625 <0.001** 

Maternal Height (cm) vs 

Length 
0.611 <0.001** 

In this study, neonates aged 2 to 5 days were evaluated. 

In our study, NICU admissions were more in those 

neonates born to mothers of shorter stature and weight 

(p<0.001) (Table 1). 

Table 3: Pearson correlation. 

 r value p value 

Maternal weight (kg)vs Birth 

Weight (kg) 
0.841 <0.001** 

Maternal weight (kg) vs Head 

Circumference 
0.714 <0.001** 

Maternal weight (kg) vs 

Length 
0.732 <0.001** 

Pearson correlation done between maternal height and 

weight against neonatal birth weight, length and head 

circumference showed significant relation (p<0.001) 

(Table 2, 3). Comparison of mean birth weight, head 

circumference and length showed significant relation 

with maternal height (p<0.001) (Table 4,5). 

DISCUSSION 

The findings of this study are important because they 

provide evidence for child survival programmes and 

policies of the need to focus on maternal undernutrition 

as an underlying cause of child morbidity. Our study 

showed maternal height was a strong predictor of 

neonatal outcome and in turn infant and under five 

morbidity and mortality. A large national survey (NFHS, 

2005-2006) in India reported that each centimeter 

increase of maternal height was inversely associated with 

under-five mortality (RR=0.978, 95% CI 0.970 to 

0.987).8 Our study showed maternal height was a strong 

predictor of neonatal outcome and in turn infant and 

under five morbidity and mortality. A large national 

survey (NFHS, 2005-2006) in India. 
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Table 4: Comparison of birth weight, head circumference and length according to maternal height. 

Variables 

Maternal height (cm) 
Total 

(n=100) 
p value <147cm 

(n=26) 

147-152cm 

(n=23) 

152-158cm 

(n=25) 

>158cm 

(n=26) 

Birth Weight (kg)       

<2.5 9(34.6%) 0(0%) 1(4%) 0(0%) 10(10%) 

<0.001** 2.5-3.5 17(65.4%) 23(100%) 24(96%) 26(100%) 90(90%) 

>3.5 0(0%) 0(0%) 0(0%) 0(0%) 0(0%) 

Head Circumference       

<33 7(26.9%) 3(13%) 1(4%) 0(0%) 11(11%) 

<0.001** 33-34 19(73.1%) 19(82.6%) 20(80%) 17(65.4%) 75(75%) 

>34 0(0%) 1(4.3%) 4(16%) 9(34.6%) 14(14%) 

Length       

<48 11(42.3%) 6(26.1%) 4(16%) 1(3.8%) 22(22%) 

0.002** 48-52 15(57.7%) 16(69.6%) 20(80%) 19(73.1%) 70(70%) 

>52 0(0%) 1(4.3%) 1(4%) 6(23.1%) 8(8%) 

NICU Admission       

No 6(23.1%) 14(60.9%) 17(68%) 23(88.5%) 60(60%) 
<0.001** 

Yes 20(76.9%) 9(39.1%) 8(32%) 3(11.5%) 40(40%) 

Chi-Square/Fisher Exact Test 

Table 5: Comparison of birth weight, head circumference and length (Mean) according to maternal height. 

Variables 
Maternal height (cm) 

Total p value 
<147cm 147-152cm 152-158cm >158cm 

Birth Weight (kg) 2.56±0.17 2.73±0.22 2.84±0.22 3.10±0.26 2.81±0.29 <0.001** 

Head 

Circumference 
32.88±0.53 33.33±0.56 33.48±0.68 34.10±0.57 33.45±0.73 <0.001** 

Length (cm) 48.04±1.46 49.15±1.83 49.54±1.92 51.15±1.48 49.48±2.01 <0.001** 

ANOVA test reported that each centimeter increase of 

maternal height was inversely associated with under-five 

mortality (RR=0.978, 95% CI 0.970 to 0.987).8 Similarly, 

another large study that pooled data from 54 low-income 

countries showed that each centimeter increase of 

maternal height significantly reduced the risk of neonatal 

mortality (RR=0.982, 95% CI 0.981 to 0.983) and under 

five child mortality (RR=0.988, 95% CI 0.987 to 

0.988).5The linkage between short maternal height, 

socioeconomic status and the offspring’s health can be 

explained by the four possible mechanisms as suggested 

in earlier research: (1) biomechanical(i.e., narrower 

pelvic size, placental insufficiency or abruption); (2) 

biological (i.e., poor nutrition stock, altered fetal 

metabolic programming); (3) genetic and (4) 

psychosocial (i.e., low socioeconomic status or poor 

living standards).9 New research on human development 

and epigenetics in human and animal studies has revealed 

that maternal undernutrition could impact on fetal 

programming through several pathways: (1) impaired 

placental growth; (2) insufficiency of placental to transfer 

essential nutrients to the fetus; (3) oxidative stress in both 

placenta and fetal; (4) epigenetic modification (i.e., DNA 

methylation) to adapt with the adverse fetal environment; 

(6) altered genome activity and gene expression for fetal 

programming; and (7) alerted fetal programming causing 

impaired growth, development and immune function of 

the fetus through hormonal imbalance, metabolic 

disorder, organ dysfunction and defects in cell 

signalling.10,11 Evidence from an epidemiological study 

has reported an association between short maternal 

stature and placental abruption, pre-eclampsia, preterm 

birth and SGA.12 Also, mothers who were SGA at birth 

due to her adverse environment, like low socioeconomic 

status, were more likely to deliver SGA babies and thus 

leading to an intergenerational transfer of poverty.13 

Evidence from LMICs has revealed that SGA increases 

the risk of deaths by more than double for the term 

neonates and by about 15 times among the preterm 

neonates compared with the term appropriate for 

gestation age (AGA) babies.14,15 Moreover, low birth 

weight or SGA infants are also more likely to be stunted 

and wasted which increases their risk of cause-specific 

mortality due to a synergistic interaction between 

undernutrition and infections like pneumonia or 

diarrhoea.16,17 

Thus, short maternal height leads to an increased risk of 
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child mortality through preterm birth, fetal growth 

retardation and child undernutrition. there has been little 

progress in addressing the intergenerational effect of 

undernutrition to improve child health and survival. 

Recently, the United Nations System Standing 

Committee on Nutrition recommended improving 

maternal nutrition, even for short-statured women, 

through improvements 

in preconception or conception diet quality, to break the 

intergenerational cycle of growth faltering in utero 

leading to poorer child survival.18 Therefore, the current 

study findings draw attention to the programme and 

policymakers to focus on improving maternal nutrition 

for better offspring nutrition, health and survival. We also 

recommend evidence-based approaches of nutrition 

promotion and improved water and sanitation practices 

that have the potential to improve growth and break the 

vicious cycle of growth faltering in childhood.19 

Although nutrition interventions have long-term 

consequences on adult height, improving the growth of 

girls is essential to reduce short maternal stature. 

Therefore, these current study findings should draw the 

attention of the programme and policymakers to focus on 

improving maternal nutrition for better offspring 

nutrition, health and survival. 

Possible shortcoming of this study is the lack of 

consideration of confounding factors like socioeconomic 

status and parental education status. 

ACKNOWLEDGEMENTS 

Funding: No funding sources 

Conflict of interest: None declared 

Ethical approval: The study was approved by the 

Institutional Ethics Committee 

REFERENCES 

1. UNICEF, WHO, World Bank Group, UN. Level & 

Trends in Child Mortality Report 2017. Estimates 

Developed by the Interagency group for Child 

Mortality Estimation; 2017. 

2. Black RE, Victora CG, Walker SP, Bhutta ZA, 

Christian P, De Onis M, et al. Maternal and child 

undernutrition and overweight in low-income and 

middle-income countries. The lancet. 2013 Aug 

3;382(9890):427-51. 

3. Kozuki N, Katz J, Lee AC, Vogel JP, Silveira MF, 

Sania A et al. Short maternal stature increases risk 

of small-for gestational-age and preterm births in 

low- and middle income countries: individual 

participant data meta-analysis and population 

attributable fraction. J Nutr. 2015;145(11):2542-50. 

4. Monden CW, Smits J. Maternal height and child 

mortality in 42 developing countries. American 

Journal of Human Biology. J Hu Bio Asso. 2009 

May;21(3):305-11. 

5. Özaltin E, Hill K, Subramanian SV. Association of 

maternal stature with offspring mortality, 

underweight, and stunting in low-to middle-income 

countries. JAMA. 2010 Apr 21;303(15):1507-16. 

6. Khan JR, Awan N. A comprehensive analysis on 

child mortality and its determinants in Bangladesh 

using frailty models. Arch Public Health 

2017;75:58. 

7. Abir T, Agho KE, Page AN, Milton AH, Dibley MJ. 

Risk factors for under-5 mortality: evidence from 

Bangladesh Demographic and Health Survey, 2004-

2011. BMJ open. 2015 Aug 1;5(8):e006722. 

8. Subramanian SV, Ackerson LK, Smith GD, John 

NA. Association of maternal height with child 

mortality, anthropometric failure, and anemia in 

India. JAMA. 2009 Apr 22;301(16):1691-701. 

9. Perkins JM, Subramanian SV, Davey Smith G, 

Özaltin E. Adult height, nutrition, and population 

health. Nutrition Reviews. 2016 Feb 29;74(3):149-

65. 

10. Wang J, Wu Z, Li D, Li N, Dindot SV, Satterfield 

MC, Bazer FW, Wu G. Nutrition, epigenetics, and 

metabolic syndrome. Antioxidants Redox Signaling. 

2012 Jul 15;17(2):282-301. 

11. Wu G, Imhoff‐Kunsch B, Girard AW. Biological 

mechanisms for nutritional regulation of maternal 

health and fetal development. Paed Perina 

Epidemiol. 2012 Jul;26:4-26. 

12. Ogawa K, Morisaki N, Saito S, Sato S, Fujiwara T, 

Sago H. Association of Shorter Height with 

increased risk of Ischaemic placental disease. Paed 

Peri Epide. 2017 May;31(3):198-205. 

13. Martorell R, Zongrone A. Intergenerational 

influences on child growth and undernutrition. Paed 

Pel Epide. 2012 Jul;26:302-14. 

14. Katz J, Lee AC, Kozuki N, Lawn JE, Cousens S, 

Blencowe H, et al. Mortality risk in preterm and 

small-for-gestational-age infants in low-income and 

middle-income countries: a pooled country analysis. 

The Lancet. 2013 Aug 3;382(9890):417-25. 

15. Ota E, Ganchimeg T, Morisaki N, Vogel JP, Pileggi 

C, Ortiz-Panozo E, et al. WHO Multi-Country 

Survey on Maternal and Newborn Health Research 

Network. Risk factors and adverse perinatal 

outcomes among term and preterm infants born 

small-for-gestational-age: secondary analyses of the 

WHO Multi-Country Survey on Maternal and 

Newborn Health. PLoS One. 2014 Aug 

13;9(8):e105155. 

16. Christian P, Lee SE, Donahue Angel M, Adair LS, 

Arifeen SE, Ashorn P, et al. Risk of childhood 

undernutrition related to small for gestational age 

and preterm birth in low and middle-income 

countries. Inter J Epid. 2013 Aug 6;42(5):1340-55. 

17. Olofin I, McDonald CM, Ezzati M, Flaxman S, 

Black RE, Fawzi WW, et al. Nutrition Impact 

Model Study (anthropometry cohort pooling. 

Associations of suboptimal growth with all-cause 

and cause-specific mortality in children under five 



Shankar P et al. Int J Contemp Pediatr. 2019 Nov;6(6):2385-2389 

                                           International Journal of Contemporary Pediatrics | November-December 2019 | Vol 6 | Issue 6    Page 2389 

years: a pooled analysis of ten prospective studies. 

PloS one. 2013 May 29;8(5):e64636. 

18. UNSCN, 2017. 6th report on the world nutrition 

situation. Progress in nutrition. Available at: 

http://www.fao.org/3/a-as211e. 

19. Bhutta ZA, Das JK, Rizvi A, Gaffey MF, Walker N, 

Horton S, et al. Maternal and Child Nutrition Study 

Group. Evidence-based interventions for 

improvement of maternal and child nutrition: what 

can be done and at what cost?. The lancet. 2013 Aug 

3;382(9890):452-77. 

 

 

 

 

 

 

 

 

Cite this article as: Shankar P, Marol JS, Awati M, 

Manohar A. Effect of maternal height on neonatal 

outcomes in tertiary care hospital: a retrospective 

study. Int J Contemp Pediatr 2019;6:2385-9. 


