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Maternal Mortality/105 Births, Europe 1751-1980

Lifetime chance of a woman dying in 
pregnancy, one in:

(UNICEF, 2005)

74World

17 (Afghanistan, 
Sierre Leone- 6)

Least developed 
countries

61  Developing 
countries

4,000 (Sweden-
29,800)

Industrialized 
countries
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“At Ziguinchor Regional Hospital in Senegal, 
80% of maternal deaths are associated 
with late referral of dystocia cases.”

Ndaiaye et al., 2001

UNICEF on maternal nutrition:

“Low birth weight occurs because of poor maternal 
health and nutrition and poor foetal growth (sic)”

“Aggravating factors during pregnancy can include 
inadequate diet or …. cultural practices that 
discourage women from gaining weight….”

“Key to reducing low birth weight and reducing 
maternal mortality is improved nutritional and 
societal status of girls and women”

(For breastfeeding) “a mother needs an extra share of 
the best foods available to the family, just as she did 
in pregnancy”

(All from http://www.unicef.org/nutrition/index_emergencies.html)

In other words, more  food is necessary in 
order to increase birth weight
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Frequency of cephalopelvic disproportion by height, booked 
primigravidae only, Zaria birth survey 1

 
Maternal 

height (m)

Cephalopelvic 
disproportion (%)

n

<1.50 19.9 166

1.50- 12.4 315
1.55- 7.1 323
≥1.60 1.9 261

                 1Abstracted from Harrison (1985) 

Maternal height, birthweight & CPD (%), Malawi 
(Brabin et al., 2002)

3.43.617.140.03.5+

1.31.13.13.92.50-

--2.4-<2.5

160+155-150-<150
Maternal Height (cm)Birth

weight 
(kg)



4

INTRAPARTUM C/S (%), Primips, by quartiles of 
maternal height and infant head circumference, 

Guatemala hospital series, Merchant et al 2001

Infant Head Circumference

N=461438.229.420.418.8Avg

20.129.120.815.411.1>1.57

23.632.626.218.016.7-1.57

26.239.625.620.719.6-1.53

36.453.246.126.623.9<1.48

Avg>34.7-34.7-34.0<33cmHt (M)

Incidence (%) Intrapartum C/S, by Newborn HC (cm),
BW (g) and Length (cm) Guatemala City (Merchant, 1991)

Quartiles of HC
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Operative delivery rate (%) by birth weight and 
maternal height among 4,702 primigravidae, 

Zaria birth survey

(Rates abstracted from figure; totals cannot be estimated from 
publication tables as booked and unbooked patients are combined)

522517-1.54

564623≤1.5

16815≥1.65

23117-1.64

271512-1.59

>3,52.5-3.5
Birth weight
<2.5 Kg

Maternal
Ht (M)

Foreign Born Mothers with both foreign born 
and US born children (Abitbol, 1997)

310451N, births
154N, mothers

3.211.7Infant death (%)

145±4Maternal Ht 
(cm)

293.1C/S (%)

3092±5032506±408Birth Weight (g)

US BornForeign born
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BW & CPD, Conclusions contradicted, or at least not supported, 

by authors data: Brabin et al (2002):

“Nutritional supplementation of girls and adolescents should not be 
discouraged for fear of increasing the risk of CPD by improving 
birthweight”

BUT Mean bw CPD=3352g (adolescents) & 3277g (others); no CPD=2881g
“… a 3400-g baby in the vertex position could pass through a pelvis 
with an obstetric conjugate of 10 cm. The mean birthweight of 
Malawian adolescents (2688g) was well below this value confirming 
the view that the effects of nutritional supplementation would need to 
be many fold greater before the risk of CPD would be increased.”

BUT
Obstetric conjugates not measured in this study
Mean bw with ruptured uterus= 3202±260g
SD of bw ~ 500-550g expect ~ 16% of adolescents to have bw >3200g;
Mean bw of nonadolescents ~2900g expect ~ 16% to have bw >3400g 

2- BW & CPD, Conclusions contradicted, or at least not supported, by 
authors data, Merchant et al (2001):

“An increase in birthweight from 2,450g to 2,550 g is associated with a 
decrease in perinatal distress of 34/1000 cases and an increase in 
intrapartum caesarean delivery of 8/1000.”

“Conclusions: Increases in fetal growth comparable to those attributable 
to improved nutrition during pregnancy are associated with a larger 
decrease in risk of perinatal distress relative to the increase in risk of 
intrapartum caesarean delivery for the mother.” (this statement was 
not qualified)
BUT

Mother’s height not taken into account!
Risk of C/S not monotoniclly until bw ~ 2800 g
Perinatal distress = abnormal fetal heart rate OR 1 min Apgar ≤3 OR 5min 

Apgar ≤5 OR > trace meconium at membrane rupture OR acidosis

Can perinatal distress be considered commensurate to obstructed 
labor????????
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Re efforts to accelerate fetal growth among developing country pregnant 
women

A) No further trials without obstetric services in place:
i) Possibility of harm
ii) Out of sequence re priorities (health care first)
iii) Results only applicable to conditions which

we must terminate (absence of adequate health care)

B) Extreme caution about intervention among women
<1.5M tall

C) BMI (body mass index) has not been demonstrated to
be an effective  criterion of eligibility for macronutrient
supplementation.

D) MORATORIUM on supplementation programs until there
are a) obstetric services in place, & b) there is clear
evidence of benefit from trials.

Secular trends in Ht and Age of Menarche, 
Europe 1915-63
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Regression coefficients, Ht vs Age at Menarche Within 
Countries, 1915-64, Europe, EPIC study

Factors Associated with Female Adult Height, 
1958 British Births cohort (Li et al, 2004)

“Parental height and birth weight were most 
strongly associated with offspring height and 
their effects persisted (adjusted increase in adult 
height: 2cm for 1 SD of maternal or paternal 
height, or I kg of birth weight).” (emph added)

SD maternal Ht=6.4 cm
SD paternal Ht=7.4 cm



9

Linear growth vs. Age at Supplementation
Guatemala 4 Village Study (Schroeder et al, 1995)

Height (cm) , 30 well nourished and 30 undernourished 
girls, Southern U.S. (Dreizen et al 1967)

n.s.0.9164.4163.519/2

n.s.1.1164.3163.217/7

<0.053.5161.5158.014/5

<0.0019.0154.9145.912/5

PDiffer-
ence

Well 
nourished

Under-
nourished

Mean Age 
(y/m)
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Height (cm) and Weight (kg) at arrival and after 2 yrs,
Indian girls adopted to Sweden as infants (Proos, 1993)

Ht. -2.0 SD at Start; after 2 yrs, -0.3 SD (!)

Height (cm) and Weight (kg) pre- and post menarche,
Indian girls adopted to Sweden as infants (Proos, 1993)
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Age at Menarche, Indian girls adopted to Sweden
Proos, 1991

GnRH treatment for early menarche

“Girls adopted from developing countries (to Sweden) 
often have early or precocious puberty, requiring 
treatment with Gonadotrpin-releasing hormone 
(GnRH) analogues…… Although data on final height 
are not yet available combined GH/GnRH analogue 
treatment for 2y resulted in a higher growth velocity 
and predicted final height compared to GnRH
analogue treatment alone.”

Tuvemo et al., 1999
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Stated goals of 3 World Bank Financed S. Asian Nutrition Projects

TINP I (1980) (Tamil Nadu)
 60% 30% Preschool PEM  
 25% IMR  (125/1000 →94/1000) 
 55% →20%Nutritional Anemia of Pregnancy  
TINP II (1990) 
 Grade III & IV PEM 50% (new areas) or 25% 
(existing areas) 
  “Contribute to” 84  55/1000 IMR 
        50% LBW 
BINP (1995) (Bangladesh) 
 40%Severe & 25% Moderate Maln <2 yoa (Wt/ Age), 
 33% Fe deficiency, Pregnant women and children 
 50 % LBW 
 50% Mat Wt Gain in 50% of women 
 “Contribute to” 50% IMR (110 55/1000) 
       50% Mat Mort (600 300/106 

Re nutritional supplementation programs to stimulate 
fetal growth among Third World Pregnant Women

A) Moratorium on all programs without secure obstetric services
nor until proper trials. There is no QUANTITATIVE estimate of risks and
benefits

B) Further trials ONLY with secure obstetric services

C) Trials without EOC out of sequence (health care first) plus results
only applicable to conditions which should not exist

D) Special concern for primiparae and all <1.5M tall

E) BMI is untested criterion of eligibility (Esp if height not considered)

F) The assumption of asymmetric fetal growth (eg minimal head growth)
from macronutrient supplementation is a fairy tale



13

TINP (Tamil Nadu) I (1980)
Preschool PEM (Protein-energy malnutrition), 60%  30% 
IMR (Infant Mortality rate),  25% (125/1000  94/1000) 
Nutritional Anemia of Pregnancy,  55%  20% 
 
TINP II (1990) 
Grade III & IV PEM, lower 50% (new areas) or 25% 
(existing areas) 
“Contribute to” IMR decrease, 84  55/1000, 
LBW (low birth weight; <2.5kg) ,  50% 
 
BINP (Bangladesh) (1995) 
Severe & Mod Maln (Wt/ Age) <2 y, decrease 40% & 25%  
LBW,  50% 
Fe deficiency, Pregnant women & children,  33%  
Inadequate Wt Gain,  rate 50% in 50% of women 
“Contribute to” IMR  50% (110  55/1000) 
 “       “    Mat Mort  50% (600  300/106) 

Stated goals of 3 World Bank Financed S. Asian Nutrition Projects

Conclusions
1) Harm is possible with nutritional supplementation, and must be 

considered and assessed.
2) Macronutrient supplementation to accelerate fetal growth, a 

widely promoted public health nutrition program for third world 
pregnant women, has been proven neither safe nor effective.

3) The stated goals of several immense World Bank funded 
programs in South Asia were wildly optimistic, and evaluation
efforts in the first two were incomplete, inept and never 
adequately disseminated. 

4) Is this because those with vested interests in promoting 
program activity, the funders, the host governments, the food 
industry and nutrition consultants/ academics, all have 
powerful voices, while those who are supposed to benefit, the 
poor mothers and children, are voiceless?

5) Academics have crucial (albeit shared) responsibility for this 
state of affairs. Can we reform ourselves, and serve the needs  
of the voiceless? Is there a way to fund consultation to them?


