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ABSTRACT

Introduction: Previous evidences reported sex differ-
ences in nutritional status between boys and girls of the
same community, living under identical conditions of food
deprivation. The aim of the present study is to analyze the
sexual differences in the prevalence of severe malnutrition
in children under 5 years of age, who were subjected to
food crisis.

Methods: Data from humanitarian aid interventions car-
ried out by Action Against Hunger between 2002 and 2010
in 24 countries were analyzed. These surveys were carried
out in populations in Africa, Latin America and Asia that
were in a serious food crisis. The sample consists of a total
of 367,258 children (186,156 boys and 181,102 girls) aged
(A) 6 to 59 months. Weight (W) and height (H) were meas-

ured according to SMART methodology. Prevalence of se-
vere underweight (W/A <-3SD), wasting (W/H <-3SD) and
stunting (H/A <-3SD) were calculated based on WHO
Standards.

Results: On the whole sample, the proportion of boys with
severe underweigh was 9.8% compared to 7.3% for girls (p
<0.001). Severe wasting affected 3.9% of boys versus 2.5%
of girls (p <0.001). Differences were also notable in chronic
malnutrition: 19.5% of boys and 15% of girls (p <0.001) suf-
fered stunting.

Conclusion: The results support the idea of so-called fe-
male eco-stability, according to which females would be less
sensitive to external factors that modulate ontogenetic devel-
opment, while males would be most negatively affected by
environmental aggressions.
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RESUMEN

Introducción: Evidencias previas han reportado diferen-
cias en la condición nutricional de niños y niñas pertenecien-
tes a la misma comunidad y sometidos a idénticas condicio-
nes de privación alimentaria. El objetivo del presente trabajo
es analizar las diferencias sexuales en prevalencia de malnu-
trición severa en menores de 5 años, sometidos a situación
de crisis alimentaria.

Métodos: Se analizaron datos recogidos en intervenciones
de ayuda humanitaria llevadas a cabo por Acción Contra el
Hambre entre 2002 y 2010 en 24 países. Dichas intervencio-
nes se efectuaron en poblaciones de Africa, Latinoamérica y
Asia que se encontraban en situación de grave crisis alimen-
taria. La muestra se compone de un total de 367.258 meno-
res (186,156 niños y 181,102 niñas) con edad (E) entre 6 y
59 meses. Se midió el peso (P) y la talla (T) siguiendo la me-
todología SMART y se estimó la prevalencia de severo bajo
peso (P/E <-3DE), desnutrición aguda severa (P/T <-3DE) y
desnutrición crónica severa (T/E <-3DE) de acuerdo a los es-
tándares de la OMS.

Resultados: Para el total de la muestra, la proporción de
niños con severo bajo peso fue de 9,8% en comparación al
7,3% de niñas (p <0.001). La desnutrición aguda severa
afectó al 3,9% de los niños frente al 2,5% de las niñas (p
<0.001). Las diferencias también fueron notables en la des-
nutrición crónica: el 19, 5% de los niños frente al 15% de las
niñas (p<0,001) presentaron crecimiento retardado.

Conclusiones: Los resultados avalan la idea de la deno-
minada eco-estabilidad femenina, de acuerdo a la cual, las
mujeres serian menos sensibles a los factores externos que
modulan el desarrollo ontogénico, mientras los varones se ve-
rían más negativamente afectados por las agresiones medio-
ambientales.

PALABRAS CLAVE

Bajo peso, desnutrición aguda, desnutrición crónica, meno-
res de 5 años, Ayuda Humanitaria, Eco-estabilidad femenina.

ABBREVIATIONS

AAH: Action Against Hunger.

EPINUT-UCM: Epidemiological Nutrition Research Group,
Complutense University of Madrid, Spain.

SMART: Standardized Monitoring and Assessment of Relief
and Transitions methodology.

H/A: Height for Age or stunting.

W/H: Weight for Height or wasting.

W/A: Weight for Age or underweight.

WHO: World Health Organization.

SD: standard deviation.

INTRODUCTION

Malnutrition is still a leading cause of morbidity and pre-
mature mortality among children in underdeveloped coun-
tries1. This problem has been linked to several factors, such
as characteristics of mothers and community, socio-economic
determinants and pre-and postnatal factors, which include
low birth weight, inadequate care, poor nutrition, and recur-
rent infections2,3. This situation is highlighted in humanitar-
ian crises, which unfortunately have multiplied in recent
times. During the 21st century, droughts and other natural
disasters resulting from climate change have led to high in-
security in a number of developing regions. Wars have led to
the abandonment of crops, destroyed water and supply net-
works and displaced millions of people who need to feed
away from their homes. The hunger in humanitarian crises
especially affects children under five, the most vulnerable
sector of the population. In this context of serious food inse-
curity and hunger, the data with which the present work was
elaborated were taken4.

This study was carried out under a Collaboration Agreement
signed between Action Against Hunger (AAH) and Nutritional
Epidemiology Research Group at the Complutense University
of Madrid, Spain (EPINUT-UCM). AAH is an international non-
governmental organization established in 1979 with the aim of
eliminating hunger in the world and is present in over forty
countries. Its areas of action are health, water and sanitation,
food security and nutrition. In this field, AAH conducts inter-
vention campaigns by focusing on nutritional status assess-
ment, malnutrition prevention and its treatment.

Several studies have reported sex differences in the preva-
lence of malnutrition between children of the same commu-
nity, living under identical conditions of food consumption5,6.
These results support the hypothesis of the so-called feminine
eco-stability, postulated by authors like Stini7, which claims
that girls are less susceptible to external factors that modu-
late ontogenetic development than boys, who are more ad-
versely affected by environmental stressors. However, in the
postnatal period the results are conditionated by cultural fac-
tors, such as the fact that boys receive better treatement in
many societies8,9. The aim of this study is to analyze severe
underweight, acute and chronic malnutrition in children under
5 years of age suffering food deprivation and to highlight the
existing sex differences.

METHODS

Data were obtained from previous field studies (humanitar-
ian aid interventions) conducted by AAH between the years
2002 and 2010 in Afghanistan, Burundi, Central African
Republic, Chad, Democratic Republic of Congo, Ethiopia,
Guatemala, Guinea, Haiti, Ivory Coast, Kenya, Liberia, Mali,
Mauritania, Myanmar, Nepal, Niger, Pakistan, Sierra Leone,
Somalia, Sri Lanka, Sudan, Tajikistan, and Uganda.
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The sample consisted of 367,258 children (186,156 boys
and 181,102 girls) between the ages of 6 and 59 months,
whose weight and height were measured following the stan-
dardized protocols established by Standardized Monitoring
and Assessment of Relief and Transitions (SMART methodol-

ogy)10. The children were recruited in humanitarian interven-
tions made in response to famine caused by natural disasters,
wars and other emergencies and come from different areas
(urban, rural and refugee camps) of the related countries, as
shown in Table 1. This study was carried out in accordance
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Table 1. Geographic origin of the sample.

Cluster Country Region
Males
(N)

Females
(N)

Central America
and Caribbean

Guatemala Qhiché (Zona Reina) 417 489

Haiti
Artibonite, Grande-Anse, Northeastern, Centre, Northwest, West,
Southt and Southeast departments

13919 13352

Central Asia

Afghanistan Northern Afghanistan,, Kapisa province, Kabul, and Central province 7840 7643

Nepal Mid Western (Karnali, Humla, Mugu, Bajhang and Kanchanpur districts) 2332 2242

Pakistan
Sindh, North West Frontier, Punjab, Balouchistan provinces, and Latif
Abad IDP camp).

4853 4654

Tajikistan Khatlon region (Kurgan Tyube zone) 430 467

South Coast
of Asia

Myanmar North Rakhine state and East Rakhine state 4177 3948

Sri Lanka North region ( Jaffna district) 687 714

East Africa

Burundi Ruyigi, Kayanza and Ngozi provinces. 1340 1325

Ethiopia
Gurage Zone (Mareko Woreda), Sidama Zone (Kanicha, Dalota, Gorpa,
Wuzate, Watha Chido, Zabalae, Sigida, Dormele, Megaza, Geniko)

4756 4479

Kenya
Eastern, North Eastern, Rift Valley and Coast province and Nairobi
(slums)

5302 5090

Somalia Puntland (Nugaal region), Bakool (Wajid district) 1415 1284

Uganda
Northen region ( Northen Apac, Inakkulu, Ngai and Otwal, Lira and
Gulu districts).

6931 6890

West Coast
of Africa

Ivory Coast Danané and West departments 1056 1024

Guinea Conakry (Prefectures of Beyla, Yomou,and Kissidougou) 2097 2059

Liberia Grand Gedeh County, Rivergee 884 1013

Sierra Leone Northern, Kono and Bo districts 2321 2303

Central Africa
C. African Republic Bossangoa and Bangui 2540 2465

D.R. of Congo Eastern, Kivu, Kasai, Maniema, Equateur and Katanga provinces 39496 38778

Sahel

Mali
Gao ( Gao, Gounzoureye, Gounzoureye, Sony Aliber, Menaka,
Anderamboukane) Mopti ( Bandiagara, Diamnati) Kayes ( Kita,
Gadougou)

2438 2370

Mauritania Gorgol and Guidimak regions 663 647

Niger Mayahi, Abalak, Keita and Tchintabaraden, Depts. 4715 4616

Sudan
Port Sudan and the shanty areas; South Darfur, North Darfur,
Southern Leech, Phou, Bahr el Ghazal, Southern Equatorial, Jonglei
and Red Sea states.

66890 64881

Chad
Tchad East, South Tchad, Noth East Chad (refugee camps of
Treguine, Hadjer Hadid).

8657 8369

All countries 186156 181102



with the code of ethics of the World Medical Association11 and
was approved by Ethical Committee of the Complutense
University of Madrid, Spain.

Height for age (H/A), weight for height (W/H) and weight
for age (W/A), were calculated according to the current World
Health Organization (WHO) growth standards12. Low H/A,
also known as stunting, is a marker for chronic undernutrition
and low W/H, or wasting, is a good indicator for acute un-
dernutrition. Furthermore, underweight or low W/A, is good
predictor variable of mortality13. For any of these anthropo-
metric indicators, subjects with a Z-score of 3 standard devi-
ations (SD) below the reference were considered severely un-
dernourished.

For both girls and boys, the sample was divided into three
age groups: from 6 to 23 months, from 24 to 47 months, and
from 48 to 59 months. In addition, the sample was separated
into 7 groups according to cultural and geographic proximity:
East Africa (Burundi, Ethiopia, Kenya, Somalia and Uganda),
West Coast of Africa (Ivory Coast, Guinea, Liberia and Sierra
Leone), Central Africa (Central African Republic and Democratic
Republic of Congo), Sahel (Mali, Mauritania, Niger, Sudan and
Chad), Central America and Caribbean (Guatemala and Haiti),
South Coast of Asia (Myanmar and Sri Lanka) and Central Asia
(Afghanistan, Nepal, Pakistan and Tajikistan).

The prevalence for severe underweight (W/A< -3SD), wast-
ing (W/H<-3SD), and stunting (H/A<-3SD) were determined
and Chi-square (χ2) tests were applied to explore the differ-
ences between age and geographic groups (signification level
p<0.05). Statistical procedures were made using the statistic
software SPSS 21.0.

RESULTS

The results (Figure 1) show that severe chronic malnutrition
is more prevalent than acute malnutrition and severe under-
weight. Furthermore, they show that, prevalence of malnutri-
tion is higher for boys than for girls and this pattern is the same
in all geographic and age groups (Tables 2 and 3). On the
whole sample, the proportion of boys with severe underweigh
(W/A <-3SD) was 9.8% compared to 7.3% for girls (χ2=64. 7;
df = 151462; p <0.001). Differences were also notable in
chronic malnutrition (H/A <-3SD), where 19.5% of boys and
15% of girls suffered stunting (χ2= 31. 7 df = 63465; p
<0.001). Severe wasting (W/H <-3SD) affected 3.9% of boys
versus 2.5% of girls (χ2= 24.8 df= 11787; p <0.001).

DISCUSSION

In the analyzed sample, the acute malnutrition that re-
flects a very important lack of food at a recent period,
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Figure 1. Prevalence of severe underweight (W/A < -3SD), wasting (W/H < -3SD) and stunting (H/A < -3SD) by geographic location.



reaches its greatest proportion, especially in males, be-
tween 6 and 23 months. It is this period that the rapid
growth rate exposes children at greater risk conditions and,
moreover, it is very possible that they are also children of
malnourished mothers who cannot ensure an adequate
breastfeeding. In fact, pregnancy and the first two years of
the child, known as the 1000 critical days represent the
most sensitive period to food deprivation13. The increased
vulnerability of males in the youngest group, could be ex-
plained because the immune and the endocrine system ex-
hibit significant sex-especicific differences that appear con-
tribute to increased infectious diseases14. In this sense,
Webruge and Wingard15 report that during early childhood
boys have a worse health profile than girls, although this
trend would not stay in later ages, when the care of chil-
drens prevails over genetic factors16. On the other hand,
chronic malnutrition in both sexes is maximal between 24
and 47 months. This indicator represents an insufficient
food intake for an extended time. Therefore, it is logical
that it increase its percentage from two years of age, when

children begin to reflect the consequences of poor comple-
mentary nutrition after weaning.

Several authors have obtained similar results to ours in
terms of sex differences in child malnutrition, although the
hunger situation was not as rigorous as in the samples that
compose the present study. In a review developed by
Marcoux17 girls show low prevalence of wasting in multiple
studies conducted in different countries in America, Africa and
Asia, from 1987 to 2000. The above mentioned author found
only three countries where girls are more affected by low W/H
than boys (India, Jamaica and Venezuela). The same trend
was observed in the case of low H/A, where a study carried
out in China (among studies conducted in 25 countries) was
the only one with higher stunting in girls, possibly due to cul-
tural aspects. Furthermore, underweight was also found to be
more prevalent in boys than in girls, with the exception of
cases in China, India and Sri Lanka.

A study conducted in Malawi18 with children between one
and two years of age showed that the malnutrition-associated
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Table 2. Prevalence of severe underweight (W/A<-3SD), severe wasting (W/H<-3SD) and severe stunting (H/A<-3SD) by sex and ge-
ographic location.

Cluster Sex
H/A < -3SD W/H < -3SD W/A < -3SD

Prevalence % P Prevalence % p Prevalence % P

Central
America

(N=28177)

Male (50.90%) 17.10
<0.001

0.90 <0.05 6.00
<0.001

Female (49.10%) 13.10 0.60 4.90

Central Asia
(N=30461)

Male (50.60%) 32.50
<0.001

3.70 <0.001 16.60
<0.001

Female (49.40%) 29.10 2.20 15.20

South Coast
of Asia

(N=9526)

Male (51.10%) 27.50
<0.001

4.10 <0.001 15.40
<0.05

Female (48.90%) 22.90 2.60 13.80

Sahel
(N=164246)

Male (49.90%) 11.90
<0.001

5.70 <0.001 9.20
<0.001

Female (50.10%) 8.90 3.70 6.40

West coast
of Africa

(N=12757)

Male (49.90%) 23.50
<0.001

2.60 <0.05 9.10
<0.001

Female (50.10%) 18.60 2.00 7.40

Central Africa
(N=83279)

Male (50.50%) 32.00
<0.001

2.30 <0.001 11.40
<0.001

Female (49.50%) 24.20 1.40 8.20

East Africa
(N=38812)

Male (50.90%) 16.10
<0.001

2.70 <0.001 6.80
<0.001

Female (49.10%) 12.00 1.70 6.10

All countries
(N= 67258)

Male (50.68%) 19.5
<0.001

3.9 <0.001 9.8
<0.001

Female (49.32%) 15.0 2.5 7.3



mortality risk was twice as great in males than in females, and
a survey carried out in Nigeria also found similar results,
where being a male was a predictor variable for stunting19.
Further studies done among African populations in
Uganda20,21, Ethiopia22 and Kenya23 included the infant’s sex
as an intrinsic factor that could potentially determine nutri-
tional status. The survey by Garenne6, conducted in sub-
Saharan Africa, reveals that in the absence of any difference
in vaccination, oral rehydration or feeding practices, mortality
is higher and malnutrition is more prevalent in boys than girls.
Similarly, Van de Poel et al.24, asserts that males are more
susceptible to undernutrition than females, and that this is re-
lated to breastfeeding habits in Ghana. In this way, some cul-
tural habits that discriminate against female babies, such as
exclusively breastfeeding girls for longer than boys are ulti-
mately nutritionally beneficial for girls.

The review by Marino et al5 provides a large amount of sci-
entific literature that supports higher neonatal morbidity and
mortality of males. Their study also highlights that in the

womb boys grow faster than girls and are therefore at greater
risk of becoming undernourished. In this regard, it is worth
noting that girls have a lower mean birth weight than boys, a
fact well documented in auxology25,26. A newborn male has a
larger body size and, consequently, bringing up a male child
requires a greater expenditure of energy than in the case of
a female child. Moreover, experts who have worked in biolog-
ical anthropology have supported the hypothesis of female
eco-stability against nutritional stress, during growth and
when they reach adult age27,28. The differences in body size
and body composition may be responsible for a more resilient
response to adverse environmental changes. A smaller size
and greater adiposity from an early age29 favor girls in condi-
tions of food deprivation.

Authors such as Oyehenart et al30 and Nikitobic & Bogin31

had already asserted that men are more eco-sensitive and ex-
perience a much stronger response to prolonged food short-
ages, resulting in decreased sexual dimorphism in stature in
undernourished populations. On the other hand, the differen-
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Table 3. Prevalence of severe malnutrition by age categories and geographic.

Age: 6-23 months Age: 24-47 months Age: 48-59 months

H/A
<-3SD

%

W/H
<-3SD

%

W/A
<-3SD

%

H/A
<-3SD

%

W/H
<-3SD

%

W/A
<-3SD

%

H/A
<-3SD

%

W/H
<-3SD

%

W/A
<-3SD

%

Central
America and
Caribbeann

Male (N= 14336) 13.1 1.4 5.2 19.6 0.7 6.1 19.2 0.6 6.7

Female (N=13841) 8.5 0.9 3.7 15.0 0.4 4.9 16.2 0.5 6.3

Central Asia
Male (N=15455) 28.1 7.7 20.5 41.6 2.4 18.8 27.5 1.1 10.7

Female (N=15006) 21.6 4.6 17.0 38.6 1.6 19.1 26.2 0.5 9.3

South Coast
of Asia

Male (N=4864) 23.6 6.6 18.1 31.2 2.9 15.8 27.1 2.5 11.3

Female (N=4662) 15.5 3.8 11.4 27.6 2.1 15.9 25.7 2.0 13.8

Sahel
Male (N=83363) 13.6 9.0 13.9 15.9 4.2 10.0 5.6 3.8 3.2

Female (N=80883) 8.2 5.3 8.4 12.9 2.5 7.9 5.0 3.5 2.7

West coast
of Africa

Male (N=6358) 19.3 5.3 12.8 28.2 1.5 8.6 22.0 0.7 5.0

Female (N=6399) 10.8 3.7 8.1 24.8 1.4 8.0 20.2 0.3 5.4

Central
Africa

Male (N=42036) 28.0 3.1 11.3 33.9 1.8 10.3 35.1 1.8 13.0

Female (N=41243) 17.6 1.8 6.8 27.1 1.0 8.2 29.6 1.2 10.2

East Africa
Male (N= 19744) 15.9 3.4 8.1 20.4 2.6 8.0 11.5 2.0 4.1

Female (N=19068) 8.8 1.8 4.9 16.3 1.5 6.5 10.5 1.8 3.8

All countries
Male (N= 186156) 18.2 6.0 12.2 23.6 3.5 10.0 16.1 3.2 6.1

Female (N=181102) 12.5 3.7 7.3 17.1 2.5 7.5 13.5 3.1 5.4



tial effect of environmental factors on growth and develop-
ment according to the sex of individuals and greater male
susceptibility to the adverse effects of the environment is also
a common phenomenon in other animal species. In birds and
mammals, male growth seems to be more affected by nutri-
tional and environmental stress and is the main cause of sex-
ual body size dimorphism32. In addition, experimental studies
conducted with primates have shown that malnutrition in-
duced during pregnancy and the first weeks of life causes a
greater delay in neurocraneal and facial growth in males than
females33. The results obtained in the present study corrobo-
rate the evidence mentioned, showing that the different sex
sensitivity to environmental conditions during human growth
has quite possibly a biological basis. Although this work has
been developed from a large sample that includes studies
made in various countries, it has limitations. The nature of the
surveys conducted by AAH, in emergency situations, does not
allow us to have data about the socio-economic, cultural and
gender patterns that play such an important role in the man-
agement of nutrition and child care.

The high number of subjects and the plurality of countries
analyzed in the present study support the conclusion that
acute and chronic severe malnutrition and underweight show
a significantly higher prevalence among boys than girls, re-
gardless of age group and geographic origin. These results
further support the hypothesis of greater female eco-stabil-
ity in adverse nutritional conditions. In order to control for
the underlying causes of the situation described, both bio-
logical and gender aspects must be included in child nutrition
studies.

REFERENCES

1. Fondo de las Naciones Unidas para la Infancia UNICEF. Estado
mundial de la Infancia 2016. Una oportunidad para cada niño.
División de Comunicaciones, UNICEF Press. United Nations Plaza,
New York, NY 10017. Estados Unidos; 2016

2. Amare B, Moges B, Mulu A, Yifru S, Kassu A. Quadruple Burden
of HIV/AIDS, Tuberculosis, Chronic Intestinal Parasitoses, and
Multiple Micronutrient Deficiency in Ethiopia: A Summary of
Available Findings. Bio Med Research International, 2015; Article
ID 598605 doi:10.1155/2015/598605

3. Acevedo P, García Esteban MT, Lopez-Ejeda N, Gómez A,
Marrodán MD. Influence of malnutrition upon all-cause mortality
among children in Swaziland. Endocrinol Diabetes Nutr, 2017;
64:204-10 doi: 10.1016/j.endinu.2017.01.008

4. Acción Contra el Hambre. Tú contra el Hambre: por el día mun-
dial de la alimentación sacamos a la calle las principales crisis ali-
mentarias de 2016. Boletín de ACH España 75; 2016

5. Marino M, Masella R, Bulzomi P, Campesi I, Malorni W, Franconi
F. Nutrition and human health from a sex-gender perspective.
Mol Aspect Med, 2011; 32 (1):1-70. doi:10.1016/j.mam.2011.02.
001.

6. Garenne M. Sex differences in health indicators among children in
African DHS surveys. J Biosoc Sci, 2003; 35: 601-4. doi:10.1017/
S0021932003006047

7. Stini WA. Adaptive strategies of human populations under nutri-
tional stress. In: Watts ES, Johnston FE, Lasker GW (eds.).
Biosocial Interrelations in Population Adaptation. Mouton, The
Hague. 1975. p. 19-41

8. Fakir AMS, Khan MWR. Determinants of malnutrition among ur-
ban slum children in Bangladesh. Health Economics Review,
2015; 5: 22-29.

9. Hazarika, G. Gender differences in children’s nutrition and access
to health care in Pakistan. The Journal of Development Studies,
2000; 37(1): 73-92

10. SMART methodology. Measuring mortality nutritional status and
food security in crisis situations. SMART Manual version 1. 2006.
Available from: www.smartmethodology.org

11. World Medical Association (WMA). Ethical principles for medical
research involving human subjects (Helsinki Declaration).
Edinburgh, Scotland: 52nd WMA General Assembly. 2000.

12. World Health Organization Multicentre Growth Reference Study
Group [internet]. 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. Geneva,
World Health Organization. 2006. [cited 2016 nov. 18]. Available
from http://www.who.int/childgrowth/standards/technical_re-
port/en/index.html

13. United Nations Children’s Fund (UNICEF) and World Health
Organization (WHO) Improving Child Nutrition. The achievable
imperative for global progress. UNICEF Press. New York; 2013

14. Giefing-Kröll C,Berger P, Lepperdinger G, Grubeck-Loebenstein B.
How sex and age affect immune responses, susceptibility to in-
fections and response to vaccination. Aging Cell, 2015; 14 (3):
309-321. doi: 10.1111/acel.12326

15. Vebrugge LM, Wingard DL. Sex differencials in health and mor-
tality. Women & Health, 1987; 12 (2): 103-45. doi:10.1300/
J013v12n02_07.

16. Hill K, Upchurch DM. Gender Differences in Child Health:
Evidence from the Demographic and Health Surveys. Popul Dev
Rev, 1995; 21 (1): 127-51. doi:10.2307/2137416.

17. Marcoux A. Sex differentials in undernutrition: a look at the sur-
vey evidence. Popul Dev Rev, 2002; 28 (2): 275-284. doi:
10.1111/j.1728-4457.2002.00275.x.

18. Ashorn P, Maleta K, Espo M, Kulmala T. Male biased mortality
among 1–2 year old children in rural Malawi. Arch Dis Child,
2002; 87: 386–7. doi: 10.1136/adc.87.5.386.

19. Ukwuani FA, Suchindran CM. Implications of women’s work for
child nutritional status in sub-Saharan Africa: a case study of
Nigeria. Soc Sci Med, 2003; 56 (10): 2109-21. doi:10.1016/S02
77-9536(02)00205-8

20. Wamani H, Nordrehaug A, Peterson S, Tumwine JK, Tylleskär T.
Predictors of poor anthropometric status among children under 2
years of age in rural Uganda. Public Health Nutr, 2005; 9 (3):
320-6. doi:10.1079/PHN2005854

133

NUTRICIÓN CLÍNICA Y DIETÉTICA HOSPITALARIA

Nutr. clín. diet. hosp. 2017; 37(4):127-134



21. Wamani H, Nordrehaug A, Peterson S, Tumwine JK, Tylleskär T.
Boys are more stunted than girls in Sub-Saharan Africa: a meta-
analysis of 16 demographic and health surveys. BMC Pediatrics,
2007; 7:17. doi:10.1186/1471-2431-7-17.

22. Medhin G, Hanlon C, Dewey M, Alem A, Tesfaye F, Worku B,
Tomlinson M, Prince M. Prevalence and predictors of undernutri-
tion among infants aged six and twelve months in Butajira,
Ethiopia: The P-MaMiE Birth Cohort. BMC Public Health, 2010; 10:
27. doi:10.1186/1471-2458-10-27.

23. Olack B, Burke H, Cosmas L, Breiman R. Nutritional status of un-
der-five children living in an informal urban settlement in Nairobi,
Kenya. J Health Popul Nutr, 2011; 29 (4), 357-363. doi:
10.3329/jhpn.v29i4.8451.

24. Van de Poel E, Hosseinpoor AR, Jehu-Appiah C, Vega J,
Speybroeck N. Malnutrition and the disproportional burden on the
poor: the case of Ghana. Int J Equity Health, 2007; 6: 21.
doi:10.1186/1475-9276-6-21.

25. Bukowski R, Smith GC, Malone FD, Ball RH, Nyberg DA, Comstock
CH, et al. Human sexual size dimorphism in early pregnancy. Am
J Epidemiol, 2007; 165 (19): 1216–8. doi: 10.1093/aje/kwm024.

26. Candelas N, Terán JM, López-Barbancho D, Díaz MC, Lomaglio
DB, Marrodán MD. Altitude effect on birth weight and prematurity
in the Province of Catamarca (Argentina). Am J Hum Biol, 2015;
27 (4): 526-9. doi: 10.1002/ajhb.22680.

27. Marrodán MD, González-Montero de Espinosa M, Pérez-
Magdaleno A, Moreno S.. El crecimiento como reflejo de los cam-
bios socioambientales. Observatorio Medioambiental, 1998; 1:
93-104.

28. Mata-Meneses E, Moya-Sifontes MZ, Córdova M, Bauce G.
Antropologia nutricional en escolares venezolanos. Rev Arg de
Antrop Biol, 2007; 9 (2): 29-50.

29. Bogin B. Pattern of Human Growth. Cambridge, Cambridge
University Press. 1999.

30. Oyhenart EE, Torres NIF, Pucciarelli HM, Dahinten SL, Carnese F.
Growth and sexual dimorphism in aborigines from Chubut
(Argentina). I: body analysis. Acta Med Auxol, 2000; 32 (2): 105-
13.

31. Nikitovic D, Bogin B. Ontogeny of sexual size dimorphism and en-
vironmental quality in Guatemalan children. Am J Hum Biol, 2014;
26(2):117-23. doi: 10.1002/ajhb.22492.

32. Badayaev AV. Male and female growth in sexually dimorphic
species: harmony, conflicts or both? Comments Theor Biol. 2002;
7:11-33 doi: 10.1080/08948550200022033.

33. Cónsole GM, Oyhenart EE, Jurado SB, Ricillo FL, Pucciarelli HM,
Gómez-Dumm CL. Effect of undernutrition on cranial components
and somatotroph-lactotroph pituitary populations in the squirrel
monkey (Saimiri sciureus boliviensis). Cells Tissues Organs, 2001;
168 (4): 272-84. doi:10.1159/000047844.

134 Nutr. clín. diet. hosp. 2017; 37(4):127-134

FEMALE ECO-STABILITY AND SEVERE MALNUTRITION IN CHILDREN: EVIDENCE FROM HUMANITARIAN AID INTERVENTIONS OF ACTION AGAINST HUNGER IN AFRICAN, ASIAN...




